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1.0  INTRODUCTION 

On behalf of Columbia Falls Aluminum Company, LLC (CFAC), Roux Associates, Inc. (Roux), 

has prepared this Phase I Site Characterization Data Summary Report (Data Summary Report) as 

part of the ongoing Remedial Investigation/Feasibility Study (RI/FS) of the CFAC facility located 

in Flathead County, Montana (hereinafter, “the Site”).  The RI/FS is being conducted pursuant to 

the Administrative Settlement Agreement and Order on Consent (AOC) dated November 30, 2015, 

between CFAC and the United States Environmental Protection Agency (USEPA) (CERCLA 

Docket No. 08-2016-0002).  The purpose of this Data Summary Report is to summarize the results 

of the Phase I Site Characterization Scope of Work that was completed between January 2016 and 

November 2016.  

1.1  Site Background 

The Site is located at 2000 Aluminum Drive near Columbia Falls, Flathead County, Montana.  

The Site is approximately 2 miles northeast from the center of Columbia Falls and the Site is 

accessed by Aluminum Drive via North Fork Road (County Road 486).  The boundaries of the 

Site were defined in the RI/FS Work Plan (Roux Associates, 2015a) and are depicted in Figure 1.  

The Site consists of approximately 1,340 acres bounded by Cedar Creek Reservoir to the north, 

Teakettle Mountain to the east, Flathead River to the south, and Cedar Creek to the west.   

The Site was operated as a primary aluminum reduction facility (commonly referred to as an 

aluminum smelter) from 1955 until 2009.  The facility began with two potlines in 1955 and an 

annual capacity of 67,500 tons per year (using 120 pots per potline).  A third potline was added in 

1965, and the fourth and fifth potline were added 1968, increasing total aluminum production 

capacity at the Site to 180,000 tons per year.  Aluminum production at the Site was suspended in 

2009 due to a downturn in aluminum market conditions, and CFAC announced the permanent 

closure of the facility in March 2015.  A detailed description of the operational history at the Site 

was provided in Section 2.7.2 of the RI/FS Work Plan (Roux Associates, 2015a). 

Buildings and industrial facilities remaining at the Site at the start of the Phase I Site 

Characterization included offices, warehouses, laboratories, mechanical shops, paste plant, coal 

tar pitch tanks, pump houses, casting garage, and the potline facility.  The Site also includes seven 

closed landfills, one open landfill that hasn’t been used since 2009, material loading and unloading 
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areas, two closed leachate ponds, and several wastewater percolation ponds.  A detailed 

description of each Site feature was provided in Section 3.2 of the RI/FS Work Plan (Roux 

Associates, 2015a).  A map showing the locations of Site features is provided for reference as 

Figure 2 of this Data Summary Report.  Note that the area identified on Figure 2 as the “Backwater 

Seep Sampling Area” was referred to in the RI/FS Work Plan as the “Seep Area”.  It has been 

changed to the “Backwater Seep Sampling Area” because the actual Seep Area is defined in the 

MPDES Permit (#MT00300066) as the area of the Site where groundwater is expressed to the 

Flathead River.  As shown on Figure 2, the Seep Area as defined in the permit, encompasses a 

greater length of the Flathead River shoreline than just the Backwater Seep Sampling Area.   

1.2  Phase I Site Characterization Objectives 

The Phase I Site Characterization program was designed to identify and/or confirm source areas 

and associated chemicals of potential concern (COPCs) outlined in the RI/FS Work Plan (Roux 

Associates, 2015a), as well as provide a broad characterization of the hydrogeologic conditions 

and the nature and extent of contamination across the Site and around Site features.  As stated in 

the RI/FS Work Plan, the following objectives were established for Phase I Site Characterization 

Program: 

 Evaluate the conditions at all identified RI areas and Site features to determine which RI 
areas and Site features require further investigation and/or quantitative evaluation in the 
Baseline Risk Assessment; 

 Refine the list of COPCs that require further investigation at various RI areas and Site 
features so lists of laboratory analyses can be reduced during subsequent phases of 
investigation;  

 Refine the understanding of groundwater flow and groundwater quality beneath the Site, 
particularly in the vicinity of potential receptors; 

 Develop a more detailed understanding of bedrock topography and the depths, thicknesses 
and extents of the various hydrogeologic units, both of which may influence groundwater 
flow and the distribution of COPCs in the subsurface;  

 Begin to evaluate seasonal influences on groundwater/surface water interactions and 
contaminant concentrations in groundwater and surface water; 

 Develop data to support the preparation of the Baseline Risk Assessment Work Plan; and 

 Develop data to support identification and screening of remedial technologies as part of 
the FS. 
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The work summarized in this Data Summary Report was completed in accordance with the RI/FS 

Work Plan and Phase I Site Characterization Sampling and Analysis Plan (Roux Associates, 

2015b) and the Phase I Site Characterization Sampling and Analysis Plan Addendum (Roux 

Associates, 2016).  The work was also completed in general accordance with the “Guidance for 

Conducting Remedial Investigations and Feasibility Studies under CERCLA” (USEPA, 1988) as 

well as other appropriate USEPA and Montana Department of Environmental Quality guidance; 

and the substantive RI/FS requirements of the National Contingency Plan (40 CFR 300) (USEPA, 

1994).   



 

ROUX ASSOCIATES, INC. – 4 – 2476.0001Y002.142/R 

2.0  PHASE I SITE CHARACTERIZATION PROGRAM 

The work that was completed by Roux Associates and its subcontractors as part of the Phase I Site 

Characterization Program included the following activities: 

 Preparation of project operation plans, including a Health and Safety Plan (HASP) (Roux, 
2016b) and an Investigation-Derived Waste Management Plan (IDW Management Plan) 
(Roux, 2016c); 

 Additional historical records review; 

 Pre-intrusive field activities, including coordination with the salvaging/repurposing 
contractor, Site reconnaissance, geophysical surveying (Electrical Resistivity/Induced 
Polarization survey and GPR utility mark-outs), soil gas surveying (landfill gas screening 
and passive soil gas sampling), and soil sampling from Site drainage structures; 

 Site-wide soil borings and soil sampling; 

  Incremental soil sampling within the Operational Area; 

 Test pits and soil sampling within the Borrow Pit Area; 

 GPR surveying of the landfills; 

 Test pits within the Asbestos Landfills; 

 Monitoring well installation, development, and gauging; 

 Groundwater and surface water sampling; 

 Sediment sampling; 

 Data verification and validation activities; and 

 A Screening Level Ecological Risk Assessment (SLERA). 

All of the locations that were investigated as part of the Phase I Site Characterization are shown 

on Plate 1.  Selected photographs taken as part of the Phase I Site Characterization are included in 

Appendix A.  All laboratory work summarized in this Data Summary Report was performed by 

TestAmerica Laboratories Inc. (TestAmerica).  Data analysis and project management were 

primarily completed by TestAmerica’s Edison, New Jersey laboratory with support from other 

laboratories within the TestAmerica network.  

The following sections describe the work that was completed as part of the Phase I Site 

Characterization activities summarized in this Data Summary Report.  
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2.1  Health and Safety Plan 

A Site-specific Health and Safety plan (HASP) was developed in accordance with guidelines 

outlined in OSHA standard 29 CFR 1910.120(b) and submitted under separate cover to USEPA 

on February 2, 2016.  The purpose of the HASP was to identify the safety and health hazards that 

exist during field operations and to identify procedures and safe work practices to mitigate 

the hazards.  The HASP included a hazard assessment, precautions to be taken to address such 

hazards, required personal protective equipment, training of personnel, Health and Safety Officer 

duties, notices and signs, and activities to inform and protect the public.  A copy of the HASP was 

available at the Site at all times during implementation of the work and reviewed by all personnel 

conducting work.  The Phase I Site Characterization field program activities were conducted in 

accordance with the HASP. 

2.2  Investigation Derived Waste (IDW) Management Plan  

A plan for management and disposal of investigation derived waste (IDW) (Roux, 2016c) was 

prepared in accordance with the USEPA Guide to Management of Investigation-Derived Wastes 

(USEPA, 1992).  The IDW Management Plan was submitted to the USEPA on May 9, 2016 as an 

addendum to the Phase I SAP prior to the start of the Phase I Site Characterization field work.  

IDW was handled throughout the Phase I Site Characterization in accordance with the IDW 

Management Plan.  A summary of IDW disposal completed between April and December 2016 is 

provided in Section 3.9.  

2.3  Additional Historical Records Review 

The review of historical records continued during the Phase I Site Characterization Program.  

As part of the review, Roux Associates submitted Freedom of Information Act (FOIA) requests to 

various governmental agencies, including the USEPA, MDEQ, and U.S. Army Corp of Engineers 

(USACE).  Examples of the types of records requested include, but are not limited to, reports of 

environmental investigations and remedial actions, records pertaining to hazardous substance or 

hazardous waste activity (permitting records, waste storage and disposal, release response 

records), documentation of Site inspections, maps pertaining to any of the above, or any other 

issues pertinent to the assessment of environmental quality at the Site.  
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In addition to the FOIA requests, Roux Associates personnel reviewed the historical documents 

submitted by CFAC as part of the USEPA 104e process with the objective of identifying any 

additional information that could be relevant to the completion of the RI/FS.  Roux Associates 

personnel also reviewed engineering drawings stored onsite at the CFAC facility in an effort to 

identify additional information that could be relevant to the conduct of the RI/FS.  A summary of 

the additional historical records review results is provided in Section 3.1.  

2.4  Pre-Intrusive Investigation Activities  

Pre-intrusive investigation activities were conducted prior to, and in preparation for, intrusive 

activities (i.e., drilling or test pitting).  The objective of the pre-intrusive activities was to gain a 

better understanding of Site conditions prior to implementation of the drilling investigation Scope of 

Work.  The pre-intrusive activities included coordination meetings, Site reconnaissance, an electrical 

resistivity/induced polarization (ER/IP) geophysical survey, ground penetrating radar (GPR) utility 

mark-outs, screening of soil gas, passive sampling of soil gas, and sampling of drainage structures.  

The results of the pre-intrusive activities were summarized in the Phase I SAP Addendum and were 

considered throughout the implementation of the Phase I Site Characterization drilling activities.  

The following sections summarize these pre-intrusive investigation activities. 

2.4.1  Coordination of Activities with the Salvage/Repurposing Contractor  

Employees from Roux Associates, CFAC, and Cascade Drilling (Cascade) met with employees 

from Calbag Resources, LLC (Calbag) on April 6, 2016 to discuss and coordinate the Phase I Site 

Characterization field activities to be implemented around and within the Main Plant Area where 

Calbag is conducting demolition.  During the meeting, the parties discussed the Calbag schedule 

for work activities expected to occur between April and September of 2016.  The parties also 

discussed the health and safety aspects of working around Calbag activities, including the preferred 

notification process and communication procedures expected when RI/FS work is planned to occur 

in the Calbag work zones.  Communication and coordination between Roux Associates, CFAC, 

Calbag and Cascade was maintained throughout the work, which helped limit overlapping work 

zones and prevent any potential safety concerns. 
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2.4.2  Site Reconnaissance  

Site reconnaissance activities were initiated by Roux Associates on April 4, 2016 and were 

completed on April 16, 2016.  As part of Site Reconnaissance, Roux Associates personnel visited 

each Site feature and all proposed drilling locations and existing well locations described in the 

RI/FS Work Plan and Phase I SAP.  Each location was inspected and any pertinent observations 

and location adjustments were noted on field datasheets.  A summary of the Site reconnaissance 

observations, field data sheets, and photographs is provided in Section 2.0 of the Phase I SAP 

Addendum. 

2.4.3  Geophysical Surveying 

This section provides a summary of the geophysical surveying activities that were completed as 

part of the pre-intrusive activities.  

2.4.3.1  Electrical Resistivity/Induced Polarization Survey  

Spectrum Geophysics, working as a subcontractor to Roux Associates, was onsite from April 18, 

2016 through April 22, 2016 to complete an electrical resistivity (ER) / induced polarization (IP) 

geophysical survey.  The survey was conducted across six transects at the Site (Figure 3) in 

accordance with the Geophysical Work Plan prepared by Spectrum Geophysics dated March 23, 

2016.  The objective of the ER/IP survey was to develop a preliminary understanding of 

approximate depth to bedrock, approximate depth to groundwater, approximate depth of landfills, 

potential changes in subsurface hydrogeological conditions and potentially other subsurface 

anomalies that may contribute to the delineation of source areas.   

The results of the ER/IP survey were summarized in a summary report prepared by Spectrum 

Geophysics and submitted to the USEPA on July 21, 2016 (Appendix B).  A summary of the 

results are provided in Section 3.2.3.1.  

2.4.3.2  Ground Penetrating Radar Utility Mark Outs 

Shari A. Johnson & Associates Engineering, PLLC (SAJ&AE) performed utility mark-outs 

utilizing ground penetrating radar (GPR) geophysical survey techniques during the week of May 9, 

2016.  The GPR was used to identify potential utilities and/or other subsurface obstructions in the 

immediate vicinity of each proposed drilling location.  The identified utilities were marked in the 
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field with spray paint and were noted by Roux Associates personnel utilizing a hand-held GPS 

(with sub-meter accuracy).  Final drilling locations were modified where necessary based on the 

findings of the survey.  A summary of the GPR survey results is provided in Section 2.8 of the 

Phase I SAP Addendum.   

2.4.4  Soil Gas Survey 

A soil gas survey was conducted by Roux Associates personnel as a screening method to assess 

for the potential presence of volatile organic compounds (VOC) within selected Site features as 

specified in the Phase I SAP. 

The soil gas investigation consisted of two elements:  1) field screening of landfill soil gas; and 

2) passive soil gas samples collected at the Former Hazardous Waste Drum Storage Area and the 

former Operational Area.  A description of the work associated with each element is described 

below. 

2.4.4.1  Landfill Soil Gas Screening 

Roux Associates personnel conducted field screening of soil gas utilizing a landfill gas meter and 

photo-ionization detector (PID) to assess for the presence of methane and other VOCs at five 

landfill areas across the Site; including:  the Wet Scrubber Sludge Pond, West Landfill, Sanitary 

Landfill, Center Landfill, and Industrial Landfill. Field screening of soil gas was not completed at 

the East Landfill due to the existence of the engineered cap at the East Landfill.  The soil gas 

screening locations are shown on Figure 4.   

Between April 18, 2016 and April 25, 2016, Roux Associates field personnel completed screening 

by manually installing a temporary, stainless steel soil gas probe to depths of three to five ft-bls at 

four locations within the Wet Scrubber Sludge Pond and two locations within the Center Landfill.  

The soil gas probe was manually installed at each location using a slide hammer.   

Roux Associates personnel were unable to manually install the soil gas probe at locations proposed 

in the West, Industrial and Sanitary landfills due to probe refusal at approximately 1 to 2 feet below 

land surface (ft-bls).  Observations by the field personnel indicate that the soils in this interval 

consist of compacted coarse gravel, cobbles or boulders which consistently prevented the soil gas 
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probe from being advanced any deeper.  Roux Associates personnel subsequently attempted to 

utilize a commercially available mechanical auger drill in an effort to bypass the refusal depth.  

However, refusal was still encountered between 1 to 2 ft-bls.  

Roux Associates discussed the probe installation refusals with the USEPA during a project meeting 

held on May 25, 2016.  It was agreed that at the locations where refusal was encountered, a 

Geoprobe direct push rig would be utilized in an attempt to install the temporary soil gas probes.  

On June 4 and June 5, 2016, Roux Associates utilized a Geoprobe direct push rig operated by 

Cascade to complete the soil gas screening at all locations within the West, Sanitary, and Industrial 

Landfills. Ten existing landfill vents within the West Landfill (also shown on Figure 4) were also 

screened in addition to the locations screened with the temporary soil gas probe. 

Prior to screening, Teflon-tubing was attached to the probe and a Gilian GilAir vacuum pump, and 

purged for five minutes at a rate of 200 milliliters per minute to allow the inflow of vapors.  

Following purging, a tracer gas test was performed using helium to confirm that ambient air was 

not diluting the soil vapor during screening.  All locations were verified prior to screening.  

The probes were then screened using a GEM 2000+ landfill gas meter and measured for methane 

(CH4), carbon dioxide (CO2), carbon monoxide (CO), hydrogen sulfide (H2S), oxygen (O2), and 

barometric pressure, and screened using a PID for VOCs.  The results of the landfill soil gas 

screening were provided in Section 2.6.1 of the Phase I SAP Addendum.  A review of the landfill 

soil gas screening results is also provided in Section 3.2.1 of this Data Summary Report for 

reference.  Field data sheets with the soil gas screening results are provided in Appendix C. 

2.4.4.2  Passive Soil Gas Investigation 

A passive soil gas investigation was conducted by Roux Associates from April 18 to 23, 2016, 

with the objective of identifying any potential areas where VOCs may be present so that 

subsequent intrusive sampling could be focused in those areas.  The passive soil gas investigation 

was conducted using Amplified Geochemical Imaging, LLC (AGI) passive sampling devices at 

ten locations; including eight locations within the former drum storage area to the west of the West 

Landfill, and two locations within the Operational Area (at a former storage area between the Main 

Plant area and Wet Scrubber Sludge Pond) as shown on Figure 5. 
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The AGI passive samplers were installed within a 1/2 to 1-inch (2.5cm) diameter hole and to a 

depth of approximately three to five feet below grade.  The AGI samples were left in the ground 

for approximately four to five days in accordance with the directions received from AGI.  

The devices were then retrieved by Roux Associates personnel and sent to AGI under chain of 

custody.  The results of the passive soil gas sampling was provided in Section 2.6.2 of the Phase I 

SAP Addendum.  A review of the passive soil gas results is also provided in Section 3.2.2 of this 

Data Summary Report for reference.    

2.4.5  Drainage Structure Sampling 

Accessible drainage structures associated with the former plant operations were inspected by Roux 

Associates personnel from April 12 to 15, 2016, to screen for the potential presence of COPCs 

based upon visual observation of staining, or the presence of odors and PID readings.  Observations 

made as part of the drainage structure evaluation were summarized in Section 2.5 of the Phase I 

SAP Addendum.  In conjunction with the inspection activities, soil samples were collected from 

four drainage structures that were able to be opened and accessed with hand tools, and had 

soil/sediment accumulations at the bottom of the structure.  Results of the drainage structure 

sampling were summarized in Section 2.5.1 of the Phase I SAP Addendum.   

Based on the results of the initial drainage structure sampling activities, and as specified in the 

RI/FS Work Plan / Phase I SAP, the three drainage structures with the highest concentrations of 

COPCs in soil, CFDS-005, CFDS-007, and CFDS-013, were selected for further investigation as 

part of the Phase I drilling Scope of Work to evaluate the subsurface soils beneath each structure.  

Soil borings were completed by Cascade on July 14 and 15, 2016.  At each location, a soil boring 

was advanced through the bottom of the drainage structure utilizing the sonic drilling technique as 

described below in Section 2.6.   

A soil sample was collected from the two-foot interval beneath the bottom of the structure.  If field 

screening of this initial sample indicated evidence of potential impact, deeper samples were 

collected in an effort to delineate the vertical extent of the impacts, if any, beneath the structure.  

The analyses performed on soil samples collected from the drainage structure locations were the 

same as performed on Site-wide soils described below in Section 2.6.  Drainage structure soil 

boring locations are shown on Plate 2.  Field data sampling sheets associated with drainage 
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structure soil sampling are included as Appendix C.  A summary of the soil sampling results from 

drainage structure drilling locations is provided in Section 3.4.3.  

2.5  Phase I SAP Addendum 

Roux Associates submitted the final Phase I SAP Addendum to the USEPA on August 17, 2016.  

The objectives of the Phase I SAP Addendum were to: present the results of Site reconnaissance 

activities completed in April 2016, present the results of pre-intrusive activities, and to provide a 

summary of the proposed modifications to the Field Sampling Plan (FSP) and Quality Assurance 

Project Plan (QAPP) originally provided in the Phase I SAP.    

Additional field modifications which occurred subsequent to submittal of the final Phase I SAP 

Addendum were documented in Field Modification Forms submitted to the USEPA and approved 

by the USEPA as described below in Section 2.15. 

2.6  Site-Wide Soil Borings and Soil Sampling  

The Site-wide soil boring and soil sampling was conducted from May 18, 2016 to August 31, 2016.  

The drilling activities were performed by Cascade Drilling of Federal Way, Washington, under 

Roux Associates and Hydrometrics oversight.  A total of 124 soil borings were advanced and 

approximately 419 soil samples were collected at and in the vicinity of Site features; with the 

objective of confirming potential source areas identified in the preliminary CSM presented in the 

RI/FS Work Plan and to identify any potential additional source areas.   

Soil borings were completed utilizing sonic-rotary methods and/or direct push techniques with 

GeoprobeTM technology as described in the Phase I SAP; with the exception of two soil borings 

within the South Percolations Ponds which were completed utilizing hand tools in accordance with 

the Phase I SAP Modification #7 as described in Section 2.15.  At all of the soil boring locations, 

continuous core samples were collected from land surface to the bottom of the borehole in an effort 

to obtain lithologic and soil screening data.  All of the soil samples were described in accordance 

with the Unified Soil Classification System (USCS) with observations recorded in a field book.  

The core samples were examined for evidence of potential impacts (i.e., staining, odor) and 

screened for the potential presence of VOCs using a PID.  The final depth of each soil boring 
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varied from 4 ft-bls to 300 ft-bls depending on the purpose and location of the boring.  Soil boring 

logs are included as Appendix D. 

At soil boring cluster locations where both water table and deeper monitoring wells were to be 

installed (described in Section 2.11.1), the soil boring for the deeper well was drilled first.  

This boring was advanced until one of the three following criteria was met:  1) the top of bedrock 

was encountered; 2) a maximum depth of 300 feet below land surface was reached without 

encountering bedrock; or 3) a shallower depth, at the discretion of the field geologist in 

consultation with the management team, if a deeper water-bearing hydrogeologic unit was 

encountered beneath a significant sequence of low permeability material.   

Soil borings not completed as monitoring wells were typically abandoned using cement-bentonite 

grout, with the top three feet of each boring backfilled with soil cuttings.  Bentonite chips were 

also used to fill spaces at the top of some boreholes after settling of the grout.  If visual impacts 

were observed during field screening of soils, the cuttings were drummed for disposal and only 

clean material was used for backfill. 

Three soil samples were typically collected for laboratory analyses from each soil boring within 

unpaved areas:  a surface soil sample was collected from the top six inches of soil; a shallow soil 

sample from the interval of 0.5 to 2 ft-bls; and an intermediate depth soil sample from a depth of 

10 to 12 ft-bls.  In paved areas the surficial sample was omitted (due to pavement or solid surface 

covering) and the shallow sample was collected from the 2-ft depth interval immediately beneath 

the surface covering materials.  At deep monitoring well locations an additional soil sample was 

typically collected from the depth interval located five to ten feet below the depth of the water 

table (as estimated during drilling). 

Three opportunistic soil samples were also collected and sent for laboratory analyses based on 

visual observations and/or soil screening results encountered during soil boring activities, 

including:   

 CFMW-028a (located adjacent to North-East Percolation Pond) – collected from the 4 - 6 
ft-bls interval due to the presence of black stained soils consistent with those observed 
within the adjacent Northeast Percolation Pond. 
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 CFSB-131 (located within the former cathode soaking pits in the Main Plant Area) – 
collected from the 18 - 20 ft-bls interval due to the presence of elevated PID screenings 
(395 ppm) and visual petroleum impacts (i.e. staining/free product). 

 CFSB-131 (located within the former cathode soaking pits in the Main Plant Area) – a 
sample was collected from the 22 - 23 ft-bls interval which represented the interval beneath 
the petroleum impacted interval described above. 

Table 1 summarizes the soil samples collected during the Phase I Site Characterization.  Sample 

field data sheets are included as Appendix C.   

Soil samples were packaged and shipped under chain-of-custody to TestAmerica and analyzed for: 

 Target Compound List (TCL) VOCs (excluding surface soil samples) via USEPA Method 
8260; 

 TCL SVOCs via USEPA Method 8270; 

 TAL Metals via USEPA Method 6010; 

 TCL PCBs via USEPA Method 8082; 

 TCL Pesticides (select surface samples only) via USEPA Method 8081; 

 Total Cyanide via USEPA Method 9012; and 

 Fluoride via USEPA method 300. 

Soil samples collected from the five to ten feet below the water table interval at deep monitoring 

well locations were analyzed for: 

 Total Cyanide via USEPA Method 9012; and 

 Fluoride via USEPA method 300. 

In addition to the sampling and analyses listed above, 28 soil samples collected from the surface 

interval (0 – 0.5 ft-bls) were analyzed for lead in sieved form (i.e., finer fraction of the sample) in 

addition to bulk form.  At each location where a sieved lead sample was collected, the sample was 

passed through a 250 microns/No. 60 sieve in the field prior to collection.  Also, all 39 soil samples 

collected within the Rectifier Yards were analyzed for polychlorinated dibenzo-p-dioxins 

(PCDDs) and polychlorinated dibenzofurans (PCDFs) via USEPA Method 8290.   
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While drilling deep soil borings, each discrete soil sample was also analyzed for total organic 

carbon; and, select samples were collected for geotechnical analysis (including grain size, 

bulk density, and moisture content analysis) within the major water bearing units and low 

permeability units.  

2.7  Operational Area Soil Investigation 

As described in the RI/FS Work Plan, the “Operational Area” comprises approximately 43 acres 

north of the Main Plant Area where aerial photographs indicate historical operations may have 

been conducted but no known source area exists.  An incremental soil sampling program was 

conducted within the Operational Area to assess whether any potential source areas are present in 

this area.  The work was performed in accordance with the Scope of Work outlined in the Phase I 

SAP as well as SAP Field Modification #4 (described in Section 2.15).  

The Operational Area soil investigation was conducted from June 14, 2016 to July 26, 2016.  The 

Operational Area was divided into 43 grid cells, also referred to as Decision Units (DUs); each 

approximately one acre in size.  Sampling was conducted at the frequency of one incremental 

surface soil sample (0 to 0.5 ft-bls) and one incremental shallow soil sample (0.5 to 2 ft-bls) per 

DU, for a total of 43 incremental soil samples from each interval.  The grid where samples were 

collected in the Operational Area is shown on Plate 3. 

Each incremental soil sample consisted of 32 discrete grab samples that were randomly distributed 

within the four quadrants of each grid (i.e., 8 samples per quadrant).  The coordinates of the random 

locations were established using GIS and a random number generator.  Field personnel utilized a 

hand-held GPS (with sub-meter accuracy) to navigate to each of the 32 sample locations within 

each grid for sample collection.  

At each location, Cascade, under Roux Associates/Hydrometrics oversight, advanced a sampler 

using a GeoprobeTM direct push rig to a depth of 2 ft-bls.  Samples were collected using one of the 

two following protocols: 

Samples from the first 15 DUs (designated CFISS-001 through CFISS-015) were collected using 

field processing methods which included the hand removal of coarse grained material greater than 
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approximately 0.5 inches in diameter, and hand mixing of the soil volumes in the field from the 

32 grab samples.  The field processing did not include drying and/or breaking up of soil aggregates 

specified in the ITRC incremental sampling methodology (ISM) guidance.  As documented in 

Field Modification #4 (Section 2.15), field processing by Roux Associates/ Hydrometrics was 

discontinued at the request of USEPA since the field processing method did not include drying 

and breaking up of soil aggregates and/or sieving, as would be done in the lab processing of 

incremental soil samples. 

Samples from the remaining 28 DUs were instead collected using the “wedge” approach as defined 

in the Interstate Technology and Regulatory Council (ITRC) February 2012 guidance document 

titled “Incremental Sampling Methodology” and discussed in the Roux SOP 5.12 titled 

Incremental Soil Sampling.  A “wedge” of soil from the Geoprobe core at each of the 32 boring 

locations within a specific grid cell was collected from the entire length of the targeted depth 

interval.  Individual wedges, approximately 1-ounce (oz) by volume each, from the 32 locations 

were then combined to form the complete the approximately 1-kilogram composite samples for 

the DU.  Composite soil samples were shipped to TestAmerica for processing prior to analysis in 

accordance with the laboratory ISS SOP included with the Phase I SAP Addendum. 

After processing, each sample was analyzed for: 

 TCL SVOCs via USEPA Method 8270; 

 TAL Metals via USEPA Method 6010; 

 TCL PCBs via USEPA Method 8082; 

 TCL Pesticides (surface samples only) via USEPA Method 8081; 

 Total Cyanide via USEPA Method 9012; and 

 Fluoride via USEPA method 300. 

In addition to the sampling listed above, nine soil samples collected from the surface interval (0 – 

0.5 ft-bls) were sieved in the laboratory (250 microns/No. 60 sieve) and analyzed for lead in the 

sieved form in addition to bulk form.  Sample field data sheets are included as Appendix C. 
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As noted above and documented in Field Modification #4 (Section 2.15), field processing by Roux 

Associates/Hydrometrics was discontinued at the request of USEPA after sampling the first 15 DUs 

(CFISS-001 through CFISS-015); following which samples were shipped to TestAmerica for 

laboratory controlled pre-processing and preparation in accordance with their SOP for ISM 

sampling.  As part of this modification, three DUs (designations CFISS-002, CFISS-006, and 

CFISS-008) were re-sampled to allow for a comparison of the results from the two methods (field 

processing vs. laboratory processing), and for assessment of whether or not the initial field 

processing approach could have resulted in a low or high bias relative to the laboratory processing 

methods.  The results of the comparison are provided in Section 3.4.1.5.  

2.8  Background Area Soil Investigation 

On April 18 and 19, 2016, Cascade, under Roux Associates/Hydrometrics oversight, completed 

eight soil borings within background areas of the Site.  As described in the RI/FS Work Plan, the 

Background Area was generally defined to include the western open field portion of the Site, where 

historical aerial photographs dating back to the 1940s show un-forested areas with no evidence of 

industrial operations.  As part of the Background Area soil investigation, soil samples were 

collected to assess background soil quality conditions as a reference for comparison to soil quality 

conditions in other areas of the Site. 

The locations of the eight soil borings completed within the Background Area are shown on 

Plate 2.  The soil boring and sampling within the Background Area was conducted via direct-push 

drilling technique following the same protocol as for borings described above in Section 2.6.  

At each boring location samples collected for laboratory analysis included one surface soil sample 

(0 to 0.5 ft-bls), one shallow soil sample (0.5 to 2 ft-bls), and one deep soil sample from 10-12 

ft-bls.  The 24 soil samples collected within the Background Area were analyzed for the same 

analyses described in Section 2.6.  Sample field data sheets are included as Appendix C. 

2.9  Borrow Pit Area Soil Investigation 

Watson Excavating, a subcontractor to Cascade, under Roux Associates oversight, performed test 

pit excavations in the southeastern portion of the Site defined as the Borrow Pit Area.  The Borrow 

Pit Area is defined in the CFAC Borrow Pit Open Cut Permit filed with the Montana Department 

of Environmental Quality (MDEQ) (Permit #2724, October 29, 2015).  Based upon review of the 
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historical Site information and aerial photographs previously submitted to USEPA with the 

Remedial Investigation Work Plan, no industrial Site operations were conducted within the Borrow 

Pit Area.   

As described in Field Modification #6 (Section 2.15), Roux Associates personnel collected soil 

samples from the test pits within the Borrow Pit Area to provide an initial evaluation of soil 

conditions within this area and to support decisions regarding the acceptability of soil from the 

Borrow Pit Area for use as fill material as part of the ongoing Site demolition activities being 

performed by Calbag.  Test pitting activities within the Borrow Pit Area were conducted on August 

25 and 26, 2016.  Seven test pits were excavated to a depth of 12 ft-bls to facilitate the collection 

of soil samples.  Borrow Test Pit locations are shown on Plate 2.  Soil sampling at the test pit 

locations within the borrow pit area was conducted from three intervals, including one surface soil 

sample (0 to 0.5 ft-bls) prior to commencing excavation, and two intermediate depth samples (2 to 

4 ft-bls and 10 to 12 ft-bls) in accordance with SAP Field Modification #6.  The samples from the 

2-4 ft-bls interval were collected from the test pit sidewalls using hand tools while the deeper 

sample from the 10-12 ft-bls interval was collected directly from the excavator bucket.  Twenty-

one soil samples were collected and analyzed by the same methods outlined in Section 2.6.  Sample 

field data sheets are included as Appendix C. 

2.10  Landfill Investigations 

As part of the soil and groundwater investigations described in Sections 2.6 and 2.11, soil borings 

and monitoring wells were completed adjacent to each landfill to evaluate if and to what extent the 

landfills (and which landfills in particular) are sources of COPCs in soil and groundwater.  

Additional landfill investigation activities were conducted to provide initial information regarding 

landfill caps (if present) at the various landfills and to generate additional information that may be 

required to evaluate remedial alternatives for the landfills.   

The additional landfill work included: 

 GPR survey with the objective of assessing of the presence of cap material, and potential 
uniformity and thickness of the cap across the landfill; and 

 Test pitting to visually evaluate the contents of asbestos landfills. 
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2.10.1  GPR Survey of Landfills 

SAJ&AE, under the oversight of Roux Associates, performed a GPR survey within the landfill 

areas on July 26 and 27, 2016.  The objective of the GPR survey was to evaluate the potential 

presence of landfill caps and thickness of caps, if present, for each landfill area.  The GPR survey 

consisted of ten transects across five landfills, as shown on Figure 6.  At each transect location, 

the GPR equipment, manufactured by US Radar, used a 250MHz antennae to send a signal down 

through the landfill layers.  The cap, if present, could potentially be differentiated from the 

underlying landfill materials and native materials because of differences in the dielectric constant 

properties of the materials.  A graphical representation of each transect was presented to document 

the thickness and extent of the cap, where observed.  The results were summarized in the Ground 

Penetration Radar Survey – Landfill Summary Report provided by SAJ&AE included as 

Appendix E.  A summary of the results are provided in Section 3.2.3.2. 

2.10.2  Asbestos Landfill Test Pitting 

Cascade, under Roux Associates oversight, conducted test pitting activities from August 15 to 18, 

2016 within the Asbestos Landfills in order to further define the extent and contents of the landfills.  

A certified asbestos inspector provided by Hydrometrics was present throughout the duration of 

the test pit activities.  The test pitting consisted of seven test pits excavated to approximately 10 

ft-bls within the South Asbestos Landfill and eight test pits excavated to approximately 10 ft-bls 

within the North Asbestos Landfill.  Test pit locations are shown on Figure 7. 

At each test pit location, Roux Associates personnel, in consultation with the asbestos inspector, 

recorded visual observations in the field notebook.  The presence, or lack thereof, of visual asbestos 

was noted at each test pit location.  The presence of other materials was also noted where present 

in the test pits.  After visual inspections, the excavated materials were placed back in the 

excavation.  The table below summarizes the findings of the asbestos landfill test pitting.  

Representative photos of the test pitting activities are included in Appendix A.  

Test Pit ID Location Observations 

Test Pit #1 Southwest Asbestos Landfill No asbestos observed 

Test Pit #2 Southwest Asbestos Landfill No asbestos observed 
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Test Pit ID Location Observations 

Test Pit #3 Southwest Asbestos Landfill No asbestos observed 

Test Pit #4 Southeast Asbestos Landfill No asbestos observed 

Test Pit #5 Southeast Asbestos Landfill No asbestos observed 

Test Pit #6 Southeast Asbestos Landfill No asbestos observed 

Test Pit #7 Southeast Asbestos Landfill Asbestos pipe and bags observed 

Test Pit #8 Northeast Asbestos Landfill 
Metal grates and concrete observed; 
No asbestos observed 

Test Pit #9 Northeast Asbestos Landfill No asbestos observed 

Test Pit #10 Northeast Asbestos Landfill No asbestos observed 

Test Pit #11 Northeast Asbestos Landfill No asbestos observed 

Test Pit #12 Northwest Asbestos Landfill Asbestos bags observed 

Test Pit #13 Northwest Asbestos Landfill No asbestos observed 

Test Pit #14 Northwest Asbestos Landfill No asbestos observed 

Test Pit #15 Northwest Asbestos Landfill Asbestos pipe and bags observed 

Test Pit #16 Northwest Asbestos Landfill Asbestos bags observed 

 

2.11  Site-Wide Groundwater and Surface Water Investigation 

This section describes the Site-wide investigation of groundwater and surface water.  

2.11.1  Monitoring Well Installation 

From May 18, 2016 to August 31, 2016, in conjunction with the soil investigation, Cascade 

installed 44 monitoring wells; including, 28 water table monitoring wells and 16 deeper monitoring 

wells.  All monitoring wells were drilled and installed using sonic drilling techniques.  The new 

monitoring well locations were selected to supplement the existing monitoring well network at the 

Site to support further evaluation of groundwater quality in potential source areas and in areas that 

have not previously been monitored, while also helping to refine the understanding of Site 

groundwater flow.  Plate 4 shows the locations of all monitoring wells at the Site.  Table 2 

summarizes the construction details for the monitoring wells at the Site.   



 

ROUX ASSOCIATES, INC. – 20 – 2476.0001Y002.142/R 

Water table monitoring wells were typically installed with the top of the screened interval located 

approximately 5 to 10 feet below the observed groundwater table at the time of drilling to account 

for seasonal fluctuations in groundwater elevations.  Deep monitoring wells were installed to 

evaluate the vertical extent of COPCs in groundwater and to evaluate groundwater flow within 

deeper hydrogeologic units.  The screened intervals of the deep wells were determined by Roux 

Associates personnel based on field observations made during drilling, and were typically set 

below the first low-permeability unit observed during drilling.  In locations where a low 

permeability unit was not encountered, a spacing of 25 feet or greater was placed between the 

water table monitoring wells and the deeper wells. In locations where bedrock was encountered 

close to the water table, the deeper well was placed immediately above the bedrock.  

All new monitoring wells were constructed of 2-inch diameter Schedule 40 polyvinyl chloride 

(PVC) casing with 10 feet of 2-inch diameter, 20-slot (0.020 inches) PVC screen flush-threaded 

onto the PVC casing, with the exception of one monitoring well (CFMW-016a) that was installed 

with a five-foot screen as described in SAP Modification #3.  The casing was placed down the 

open hole and a sand filter pack of 10/20 silica sand was placed around the screen from the bottom 

of the borehole to approximately two to three feet above the screened depth.  The annulus above 

the filter pack was sealed with a two to three-foot hydrated bentonite seal.  A cement-bentonite 

grout was then placed in the annulus above the bentonite seal to the surface with the tremie pipe 

method.  The sonic casing was vibrated and removed throughout the grout placement process.  

At deep monitoring well locations where potential low permeability units beneath the water table 

were encountered during the drilling of soil borings (as evidenced by lithology observed in the 

continuous core samples), double-cased sonic drilling procedures were used to hydraulically 

isolate the upper groundwater system from the deeper hydrogeologic unit(s); thereby minimizing 

any potential for cross contamination.  Double casing was completed utilizing a two-casing system.  

A 6” inner casing (same casing used on all monitoring wells) was first drilled to the depth of the 

low permeability unit determined based on the lithology.  A larger, 7” outer casing was advanced 

over the 6” inner casing into the layer of low permeability, sealing off the upper unit.  The inner, 

6” casing was then advanced to the terminal depth of the boring.  Once the terminal depth was 

reached, grout was placed via a tremie pipe to backfill the borehole to the desired depth of the deep 

well.  The grout was allowed to cure overnight at each deep location to allow for potential settling 
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and hardening.  Bentonite pellets were utilized to fill any remaining space in the hole above the 

grout to reach the desired depth to set the well.  The casing was then placed down the open hole 

and a sand filter pack of 10/20 silica sand was placed around the screen from the bottom of the 

borehole to approximately two to three feet above the screened depth.  The annulus immediately 

above the filter pack was sealed with a two to three-foot hydrated bentonite seal.  The remaining 

annular space of the borehole was then filled with a cement-bentonite grout while vibrating and 

extracting both the inner and outer casing. 

Surface completion of each well consisted of a protective stick-up enclosure with a locking J-plug 

and an exterior lockable metal cover.  Following surface completion, all newly installed 

monitoring wells, as well as existing monitoring wells, were surveyed by Sands Surveying Inc. 

(Sands) of Kalispell, Montana for horizontal (North American Datum [NAD] 83) and vertical 

(North American Vertical Datum [NAVD] 88) coordinates within the Montana State Plane 

Coordinate System (FIPS2500).  Survey data is included on Table 2.  Monitoring well boring logs 

are included as Appendix D. 

Newly-constructed monitoring wells were developed and allowed a minimum of one-week to 

equilibrate with the surrounding formation prior to sampling.  The development was completed by 

Cascade using a surge block and submersible pump.  The surge block was used inside the well to 

flush fine sediments from the sand filter.  After the well was surged, a submersible pump was 

lowered into the well and groundwater was withdrawn.  As outlined in the Phase I SAP Addendum, 

CFAC removed the existing downhole equipment from all existing monitoring wells and the 

existing monitoring wells were also redeveloped prior to groundwater gauging and sampling.  

Temperature, pH, ORP, dissolved oxygen, specific conductance and turbidity readings were 

monitored and pumping proceeded during development of each monitoring well until the discharge 

water met a field turbidity value of 10 formazin nephelometric units/nephelometric turbidity units 

(FNU/NTU) or less; or, until the field turbidity did not improve for a period of two hours during 

active development.  Approximately 24 monitoring wells out of 64 wells did not achieve a value 

of 10 FNU/NTU after two hours of development.  Monitoring well development field data sheets 

are included as Appendix C. 
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2.11.2  Groundwater Gauging and Sampling 

Site-wide groundwater levels were measured by Roux Associates on August 30, 2016 and 

November 29, 2016 (Table 3).  Groundwater levels were collected with an electronic water-level 

meter capable of measuring fluid elevation within an accuracy of 0.01 ft.  All groundwater level 

measurements were collected on the same day to provide a snapshot of the Site-wide conditions.  

Additionally, six monitoring wells (CFMW-001, 003, 020, 044b, 049, and 056) were fitted with 

pressure transducers to evaluate groundwater elevation fluctuations in response to short term 

precipitation events as well as in response to longer term seasonal trends at the Site.  The 

monitoring wells equipped with pressure transducers were selected to evaluate conditions in 

various areas of the Site and around different Site features.  The pressure transducers were 

programed to collect automated measurements every 30 minutes.   

Roux Associates and Hydrometrics performed groundwater sampling at 60 monitoring well 

locations from September 9, 2016 through September 21, 2016.  Groundwater samples were 

collected from all existing monitoring wells, with the exception of four monitoring wells (CFMW-

016, CMFW-017, CFMW-018, and CFMW-025) that were dry during the sampling event.  

Samples were collected in accordance with the RI/FS Work Plan, SAP, and SAP Addendum.  

Samples collected during the September 2016 groundwater sampling event are summarized in 

Table 4. 

Groundwater samples were collected using the methods described in the USEPA guidance 

document titled “Ground Water Sampling Procedure, Low Stress (Low Flow) Purging and 

Sampling” (USEPA, 2010).  During purging, a water quality meter was used to monitor water 

quality indicator parameters such as pH, conductivity, DO, ORP, temperature, and turbidity.  

The field parameters were recorded on monitoring well sampling field data sheets which are 

included as Appendix C. 

Groundwater samples were analyzed for: 

 Dissolved TAL metals via USEPA Methods 200.7 / 200.8 / 245.2 / 6010C / 6020A / 7470A; 

 Total cyanide via USEPA Method 335.4; and 

 General chemistry including Fluoride via USEPA method 300, alkalinity via method 
SM2320B, and hardness via method 2340B;  
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 Nutrients including Chloride and Sulfate via USEPA method 300.0, Nitrate and Nitrite as 
N via USEPA method 353.2, ammonia nitrogen via USEPA method 350.1/350.3, and 
orthophosphate as P via USEPA method 365.1; and 

 Total dissolved solids (TDS) and total suspended solids (TSS) via methods SM 2540C/D. 

The initial groundwater samples collected adjacent to potential source areas also included the 

following additional analytes: 

 TCL VOCs via USEPA Method 8260; and 

 TCL SVOCs via USEPA Method 8270. 

All groundwater samples submitted for analysis of dissolved metals were field filtered using a 

standard 0.45-micron filter. 

Groundwater levels and samples will continue to be collected on a quarterly basis for a period of 

one year to further characterize groundwater beneath the Site during varying seasonal conditions.  

Results of future groundwater sampling events will be included in future data summary reports.  

2.11.3  Surface Water Sampling  

Surface water samples were collected from Site surface water features that were observed to 

contain water during the Phase I Site Characterization Program.  Surface water sampling locations 

are shown on Plate 5 and are summarized on Table 4.  The original schedule called for the surface 

water sampling to be performed in September 2016, in conjunction with the first round of 

groundwater sampling.  However, during the initial Site reconnaissance it was determined that 

some surface water samples should be collected earlier than scheduled in anticipation that several 

of these surface water areas could dry out over the summer months.  As a result, surface water 

samples were collected during two sampling events.  

From June 6, 2016 to June 7, 2016, ten surface water samples were collected from selected surface 

water bodies that were anticipated to dry out over the summer months.  These locations included 

the three locations in the South Percolation Ponds, the five locations in the Cedar Creek Reservoir 

Overflow Ditch, and two locations in the northern area of the Site where surface water was 

observed to originate east of the Industrial Landfill and flow south to a shallow pondedarea 
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between the Industrial Landfill and North-West Percolation Pond (referred to as the Northern 

Surface Water Feature on Figure 2).  Surface water was not present within the Northwest and 

Northeast Percolation ponds; therefore, surface water samples were not collected from these 

locations.   

From August 29, 2016 to September 16, 2016, 12 surface water samples were collected 

from within the Flathead River, the Backwater Seep Sampling Area, and Cedar Creek.  These 

locations were determined to be wet throughout the entire year.  Similar to the June sampling 

event, surface water samples were not collected within the Northwest and Northeast Percolation 

ponds due to an absence of surface water. 

During the initial site reconnaissance, several surface water and sediment sample locations along 

the Flathead River were deemed inaccessible by foot due to the presence of forested areas and 

limited bank/shoreline for traversing.  In accordance with Field Modification #8 (described in 

Section 2.15), Roux Associates collected surface water samples from Flathead River with the use 

of a boat provided by Kennedy/Jenks Consulting (Whitefish, Montana).  A captain representative 

of Kennedy/Jenks Consulting steered the boat through the river, and surface water samples were 

collected from the boat by taking a grab sample directly from the waterbody using the sample 

collection container for each analysis.  

All surface water samples were collected at a depth of approximately 60 percent of the total water 

column depth.  This general rule allows for samples to target the area of the water column where 

concentrations and flow is generally consistent, while avoiding interferences with the surface 

and/or interactions from groundwater entering the from the bed of the surface water body.  As part 

of the sample collection activities within the surface water bodies, the surface water was field 

screened with a water quality meter to evaluate water quality parameters; including:  temperature, 

conductivity, pH, turbidity, dissolved oxygen, and oxygen reduction potential (ORP).  The water 

quality meter was placed directly in the surface water body and monitored until stable readings 

were observed.  The readings were recorded on a field datasheet and the location within the surface 

water body was logged with GPS technology with sub-meter accuracy.  Surface water sample field 

data sheets are included as Appendix C. 
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Surface water samples were analyzed for: 

 Total recoverable TAL metals via USEPA Methods 200.2 / 200.7 / 200.8 / 245.2 / 6010C 
/ 6020A / 7470A; 

 Total cyanide via USEPA Method 335.4;  

 General chemistry including Fluoride via USEPA method 300, alkalinity via method 
SM2023B, and hardness via USEPA method 200.7;  

 Nutrients including Chloride and Sulfate via USEPA method 300.0, Nitrate and Nitrite as 
N via USEPA method 353.2, ammonia nitrogen via USEPA method 350.1 / 350.3, and 
orthophosphate as P via USEPA method 365.1; and 

 Total dissolved solids (TDS) and total suspended solids (TSS) via methods SM 2540C/D. 

The initial surface water samples collected within the South Percolation Ponds were also analyzed 

for the following additional analytes: 

 TCL VOCs via USEPA Method 8260;  

 TCL SVOCs via USEPA Method 8270;  

 TCL PCBs via USEPA Method SW8082; and 

 TCL Pesticides via USEPA Method 8081.  

Surface water samples will continue to be collected on a quarterly basis for a period of one year to 

further characterize surface water conditions at the Site during varying seasonal conditions.  

Results of future surface water sampling events will be included in future data summary reports.   

2.11.4  Surface Water Discharge  

As part of the surface water sampling events, the discharge of Cedar Creek and Cedar Creek 

Drainage Overflow were measured utilizing a mechanical current-meter method in accordance 

with Roux SOP 6.7.  The stream channel cross section was divided into equal vertical subsections.  

In each subsection, the area was calculated by measuring the width and depth of the subsection, 

and the water velocity was determined using a current flow meter.  The discharge in each 

subsection was computed by multiplying the subsection area by the measured velocity and the total 

discharge was determined by summing the discharge of each subsection.  Stream discharge 

calculations are provided in Appendix F.  
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The elevation of the bottom of Cedar Creek and Cedar Creek Drainage Overflow were surveyed 

at two locations by Sands Surveying as part of the surface water activities.  The elevations were 

utilized during the evaluation of surface water and groundwater interactions as described in Section 

3.3.2.3.  

A temporary staff gauge was installed within the Flathead River to enable measurement of river 

level conditions immediately adjacent to the Site.  The temporary staff gauge was surveyed by 

Sands Surveying and staff gauge readings were recorded in conjunction with each groundwater 

level gauging event.  Levels will continue to be evaluated during future sampling events and 

potentially used to correlate with the USGS station 12363000, located down river of the Site.  

2.12  Sediment Sampling 

On August 29, 2016 and from September 6 to 9, 2016, sediment samples were collected from the 

same locations as surface water samples immediately following the collection of surface water 

samples at each location.  The sediment sampling also included two locations within the Northwest 

and Northeast Percolation Ponds where surface water samples were not collected due to the 

absence of surface water within those features.  Sediment samples were collected when river stage 

levels were low such that the Flathead River would most likely be acting as a gaining stream.  

Sediment sample locations are shown on Plate 5 and are summarized on Table 5. 

Note that not all sediment sample locations contained unconsolidated materials that meet the 

technical definition of sediment.  As defined by USEPA, suspended and bedded sediments (SABs) 

are “particulate organic or inorganic matter that suspends in or are carried by the water, and/or 

accumulate in a loose, unconsolidated form on the bottom of natural water bodies” (USEPA, 

2003).  During sampling, Roux Associates personnel utilized a probing rod and visual inspections 

to evaluate the presence of sediment.  Accumulations of loose, unconsolidated, bedded sediments 

were only identified at all locations within Cedar Creek, the North and South Percolation Ponds, 

the Backwater Seep Sampling Area of the Flathead River, and one location within Flathead River.  

The remaining proposed sample locations, including five locations in the Flathead River, two 

locations within the Northern Surface Water Area, and all locations in the Cedar Creek Overflow 

Drainage, did not appear to be depositional areas based upon the absence of any loose, 
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unconsolidated sediment.  At the proposed sampling locations where sediments were absent, a 

surface soil sample was collected and noted as such on the sample field data sheets.   

In locations where depositional sediment was found in surface water bodies, samples were 

generally collected approximately three to five feet from the bank of the feature, beneath the water.  

Samples were generally collected from the top inch of the depositional sediment.  Gravel and larger 

sized grains were removed from the sample by placing the grab sample from immediately beneath 

the subsurface through a size 10 sieve prior to packaging and shipment for laboratory analysis.  

Sediment samples were analyzed with the same analytical methods as soils described in Section 

2.6.2, including grain size analysis and total organic carbon.  Sample field data sheets are included 

in Appendix C. 

2.13  Field QA/QC Audits 

Four QA/QC field audits were conducted by the Roux Associates Project QA Officer during the 

Phase I Site Characterization Program.  The major sampling activities that were audited included 

soil gas screening/passive soil gas sampling, soil logging and sampling, groundwater gauging and 

sampling, and surface water and sediment sampling.  The audits focused mainly on measurement 

and sampling procedures, to ensure that representative data was being generated in the field.  

The audits occurred during the early implementation phase of each activity to allow for timely 

corrective action, if needed, prior to the generation of a significant amount of data.  The field audits 

also ensured that data being collected during the RI meets the DQOs outlined in the RI/FS Work 

Plan and Phase I SAP.   

Completed field audit forms are included as Appendix G.  No major corrective action activities 

were needed as a result of the field QA/QC audits conducted throughout the field program.  Where 

needed, the QA Officer noted recommendations on the field audit forms and notified staff 

immediately of the recommendations.  Any paperwork edit was modified immediately by the field 

staff.  There were no issues noted on the QA/QC audits that resulted in any bias to the Phase I Site 

Characterization program results.  
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2.14  Project Data Verification and Validation Activities  

Data verification and validation were performed to confirm that the project data met the DQOs 

outlined in the RI/FS Work Plan and Phase I SAP.  The following section describes the verification 

and validation procedures performed as part of the Phase I Site Characterization. 

Data verification was performed by Roux Associates to evaluate the completeness, correctness, 

and conformance/compliance of data against the specifications outlined in the RI/FS Work Plan 

and Phase I SAP; and to evaluate how closely the procedures outlined in the RI/FS Work Plan and 

Phase I SAP were followed during data generation.  Personnel involved in the collection of samples 

and generation of data, including field samplers and subcontractors, conducted initial verification 

of field data.  Field data verification included ensuring that data was properly collected and handled 

according to the sampling procedures described in the SAP and the SOPs.  Documents outlining 

project procedures, including the RI/FS Work Plan, Phase I SAP, and task-specific SOPs, were 

readily available to all project personnel for the duration of the Phase I Site Characterization.  

All records were verified with multiple tiers of review by field staff, RI Project Manager, and QA 

Officer, including, but not limited to, chains of custody, field notebooks, field forms, and daily 

reports.  

Prior to data validation, sample receipts, sample logins, and sample analysis methods were 

reviewed and verified.  Laboratory data were reviewed by Laboratory Data Consultants, Inc. of 

Carlsbad, California, a qualified, third-party data validator.  Validation of laboratory data was 

performed in accordance with the following USEPA guidance: 

 National Functional Guidelines for Organic Data Review (USEPA, 2014a); 

 National Functional Guidelines for Inorganic Data Review (USEPA, 2014b); and 

 Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund 
Use (USEPA, 2009). 

All laboratory data packages were verified and validated using a Stage 4 validation to evaluate 

whether the data meet the performance and acceptance criteria.  The Stage 4 validation was 

performed on 100% of the laboratory data generated during the RI/FS.  As described in the 

guidance (USEPA, 2009), the Stage 4 verification and validation included completeness and 

compliance checks of sample receipt conditions, both sample-related and instrument-related QC 
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results, recalculation checks, and the review of actual instrument outputs.  The analytical results 

were evaluated with respect to the following data quality indicators: precision, accuracy, 

representativeness, completeness, sensitivity and comparability. 

The data validator documented all findings by adding appropriate validation qualifiers (as 

necessary) to the sample results in the laboratory data packages based on the various verification 

and validation tasks.  The following qualifiers were applied to the data where applicable to identify 

data limitations identified during validation: 

J+ .................. (Estimated, High Bias):  The compound or analyte was analyzed for and 
positively identified by the laboratory; however, the reported concentration is 
estimated, displaying high bias, due to non-conformances discovered during 
data validation. 

J- .................. (Estimated, Low Bias):  The compound or analyte was analyzed for and 
positively identified by the laboratory; however, the reported concentration is 
estimated, displaying low bias, due to non-conformances discovered during 
data validation. 

J .................. (Estimated, Bias Indeterminate):  The compound or analyte was analyzed for 
and positively identified by the laboratory; however, the reported 
concentration is estimated due to it being below the laboratory quantitation 
limit or due to non-conformances discovered during data validation.  Bias is 
indeterminate. 

U .................. (Non-detected):  The compound or analyte was analyzed for and positively 
identified by the laboratory; however, the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ .................. (Non-detected estimated):  The compound or analyte was reported as not 
detected by the laboratory; however, the reported quantitation/detection limit 
is estimated due to non-conformances discovered during data validation. 

R .................. (Rejected):  The sample results were rejected due to gross non-conformances 
discovered during data validation.  Data qualified as rejected is not usable. 

NA .................. (Not Applicable):  The non-conformances discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did 
not warrant a qualification of the data. 

Additionally, flags classified as P (Protocol) or A (Advisory) to indicate 
whether the flag is due to a laboratory deviation from a specified protocol or 
is of technical advisory nature. 
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A summary of the data verification and validation processes is summarized in Section 3.8 and 

included in Data Validation Reports prepared by Laboratory Data Consultants, Inc., provided as 

Appendix H.  

2.15  Field Modifications 

A total of eight field modifications were implemented in consultation with the USEPA throughout 

the course of the Phase I Site Characterization Program.  The eight modifications included: 

 Modification #1 (July 21, 2016) – The incremental soil samples collected from the 0.5 to 
2 feet depth intervals as part of the Operational Area soil investigation were not analyzed 
for VOCs because the compositing and processing of the sample would result in loss of 
any VOCs, if present. 

 Modification #2 (July 22, 2016) – Deep Monitoring Well CFMW-023a was not installed 
due to bedrock being encountered during drilling at a depth of 148 ft-bls and the presence 
of existing monitoring well CFMW-023 (located approximately 15 feet from the borehole 
for CFMW-023a) which is screened from approximately 137.5 to 143.5 ft-bls.   

 Modification #3 (July 21, 2016) – Deep Monitoring Well CFMW-016a was constructed 
with a five-foot screen length from 121 to 126 ft-bls, in lieu of a 10-foot screen length, to 
ensure ample separation from the shallow monitoring well, CFMW-016, which was 
installed with a 10-foot screen length from 85 to 95 ft-bls. 

 Modification #4 (July 21, 2016) – Field processing of soil samples collected using ISM 
was discontinued.  Instead, the samples (approximately 1-kilogram bulk samples, 
comprised of 32 aliquots from each DU) were shipped to TestAmerica for processing and 
preparation in accordance with their SOP for ISM samples. 

 Modification #5 (July 21, 2016) – An additional Water Table Monitoring Well, 
CMFW-056b, was added to the Scope of Work and installed adjacent to Deep Monitoring 
Well CFMW-056a and Existing Monitoring Well CFMW-056. 

 Modification #6 (August 23, 2016) – Seven (7) test pits to 12 ft-bls were completed to 
evaluate conditions within the Borrow Pit area. 

 Modification #7 (August 22, 2016) – Due to the presence of surface water, portions of the 
South Percolation Pond were inaccessible with the sonic-rotary and/or direct-push drilling 
rigs; therefore, proposed soil borings CFSB-113 and CFSB-115 were advanced using 
hand tools.   

 Modification #8 (August 30, 2016) – Several surface water and sediment sample locations 
along the Flathead River were inaccessible by foot due to the presence of forested areas 
and limited bank/shoreline for traversing; therefore, these sample locations were accessed 
with the use of a boat. 
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Modifications were memorialized in Record of Modification forms submitted to the USEPA for 

approval prior to implementing the change.  Executed Record of Modification forms are included 

as Appendix I. 

2.16  Screening Level Ecological Risk Assessment 

The Phase I Site Characterization Program included the field activities necessary to support of the 

completion of a Screening Level Ecological Risk Assessment (SLERA) for the Site.  The Scope 

of Work for the SLERA was provided in Appendix B of the RI/FS Work Plan.  In addition to the 

surface water and sediment sampling activities previously described, Roux Associates and EHS 

Support personnel performed a detailed Site reconnaissance that included a habitat and biological 

survey from May 2 to May 6, 2016.  During the reconnaissance, Roux Associates personnel 

observed terrestrial and aquatic habitats at the Site.  Aquatic habitats noted at the Site include the 

Flathead River, Cedar Creek, the Cedar Creek Reservoir Overflow Ditch, and various seasonal 

and perennial ponds.  Terrestrial habitats at the Site included coniferous and deciduous riparian 

forests, grasslands, and shrub/scrub lands. Observations were documented in field notes and field 

photographs included as part of the overall Site reconnaissance.  A detailed discussion of the 

SLERA Site reconnaissance and the results of the SLERA is provided in the SLERA Summary 

Report submitted to USEPA under separate cover.   
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3.0  PHASE I SITE CHARACTERIZATION RESULTS 

This Section summarizes the results of the Phase I Site Characterization activities.  

3.1  Historical Records Review 

Responses to the FOIA requests were received from USEPA, MDEQ and USACE via letter and/or 

email correspondence and are included in Appendix J.  In the responses from USEPA and MDEQ, 

Roux Associates was directed to visit the online databases managed by each entity to review any 

relevant documentation that may be available.  No additional documentation pertinent to the 

Phase I Site Characterization or future RI/FS activities were obtained from these databases that 

were not already available for review in the project files.   

The FOIA request to USACE was sent to the Seattle district office, which responded by instructing 

Roux Associates to contact the USACE Omaha district office as the managing office that would 

potentially be in charge of the project.  The USACE Omaha district office indicated that no records 

were found in response to Roux Associates’ request.  

In addition to the FOIA requests, personnel from Roux Associates continued to review CFACs 

project files (i.e., those documents provided by CFAC to USEPA in response to the CERCLA 

104e information request) and engineering drawings to evaluate if any additional information 

could be utilized during the Phase I Site Characterization and potentially during future aspects of 

the RI/FS.  No additional changes were made to the Phase I Site Characterization Scope of Work 

as a result of the records review.  The historical records compiled to date will retained as part of 

the project files and will remain available for further review as appropriate during the course of 

the RI/FS progresses.  Engineering drawings are also available at the Site for review and future 

use as needed.  

3.2  Summary of Data Collected During Pre-Intrusive Activities 

A summary of the data collected during pre-intrusive activities was provided in the Phase I SAP 

Addendum.  The following section summarizes the findings presented in the SAP Addendum and 

provides additional evaluation of data where appropriate.  
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3.2.1  Soil Gas Screening 

Between April 18, 2016 and April 25, 2016, Roux Associates field personnel completed screening 

utilizing the soil gas probe method at four locations within the Wet Scrubber Sludge Pond and two 

locations within the Center Landfill.  Roux Associates personnel also screened ten existing landfill 

vents present in the West Landfill.  On June 4, 2016 and June 5, 2016, Roux Associates utilized a 

Geoprobe direct push rig operated by Cascade to complete the collection of soil gas samples for 

screening within the West, Sanitary, and Industrial Landfills.  Field data sheets with the soil gas 

screening results are provided in Appendix C. 

The soil gas screening results are summarized in Table 6 and shown on Figure 4. The results 

indicated only one, low level detection of methane (0.1 % LEL) at location CFGS-041, which is a 

landfill vent located within the West Landfill.  The results indicated PID detections of VOCs at 

9 out of 30 locations.  The locations where VOCs were detected included two locations in the 

Sanitary Landfill (CFSGS-001 and 003), two locations in the West Landfill (CFSGS-005 and 006), 

and five locations in the Industrial Landfill (CFSGS-014, 015, 020, 021, 022).  No detections of 

VOCs were observed in the West Landfill vents or the Wet Scrubber Sludge Pond. 

3.2.2  Passive Soil Gas Sampling 

Amplified Geochemical Imaging, LLC (AGI) passive sampling devices were installed in eight 

locations within the Former Drum Storage Area and two locations within the former Operational 

Area (at a former storage area) as shown on Figure 5.   

The ten passive samples, and one duplicate sample, were analyzed by AGI for VOCs according to 

a modified USEPA 8260 analytical method.  Results were reported by AGI for mass adsorbed to 

the passive sampler in micrograms (µg).  Results are provided in Table 7 and shown on Figure 5.  

Results indicate: 

 One or more VOC compounds were detected in all ten passive samplers, with benzene and 
tetrachloroethene (PCE) being the most frequently detected VOCs; 

 Benzene was detected in 5 of the 10 locations with mass adsorbed ranging from 0.02 to 
0.21 micrograms (µg); and 

 Tetrachloroethene (PCE) was detected in 4 of the 10 locations with mass adsorbed ranging 
from 0.07 to 2.3 µg. 
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The benzene detections were spatially dispersed across the sampling area.  The PCE detections 

were all located within the southeastern half of the Former Drum Storage Area.  It should be noted 

that the AGI results are total mass results; not concentrations.  Therefore, these results are not 

appropriate for comparison to soil gas screening criteria; but rather, to identify areas where 

additional investigation for VOCs in soil, groundwater and/or soil gas are warranted.   

Based on the initial screening data, the SAP Addendum noted that VOCs required additional 

investigation within the Former Drum Storage Area and in the Operational Area.  A description of 

the investigation activities proposed in these areas was provided in Section 3.2 of the SAP 

Addendum (Roux Associates, 2016a).  In the Former Drum Storage Area, the additional work 

included one additional water table monitoring well (Monitoring well ID CFMW-002) added to 

the drilling Scope of Work near soil gas location CFSGP-030, where results indicated the highest 

mass value of PCE.  In the Operational Area, the additional work included relocating the closest 

proposed monitoring well (CFMW-022) to be placed in the location where the AGI sample with 

VOCs detections was located (CFSGP-016).  The VOC results in soil and groundwater at these 

locations are summarized in the soil and groundwater quality sections of this Data Summary 

Report (Sections 3.4 and 3.5, respectively).  

3.2.3  Geophysical Survey 

This section describes the geophysical survey data that was collected at the Site during the Phase I 

Site Characterization.  

3.2.3.1  ER/IP Survey 

The results of the ER/IP geophysical survey were presented by Spectrum Geophysics in a 

standalone summary report submitted to Roux Associates dated July 21, 2016, and titled “Report 

of Geophysical Investigation”.  The purpose of the summary report was to present the scope of 

work, field methods, results, and an interpretation of the results of the electrical resistivity (ER) / 

induced polarization (IP) geophysical survey.  The report is included with this Data Summary 

Report as Appendix B.  

Six linear transects (Figure 3) were completed in various parts of the Site as part of the ER/IP 

geophysical survey.  2D images of subsurface materials along each transect were included in the 
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summary report, along with an interpretation of the six linear transects by Spectrum Geophysics.  

The results and interpretation of the geophysical data were compared with observations made by 

Roux Associate’s personnel during the Phase I drilling activities. A brief summary of the findings 

presented by Spectrum Geophysics is provided below: 

 Soil lithologic changes and depth to groundwater table observations made as part of the 
geophysical survey were generally consistent with observations made by Roux Associates 
personnel during the Phase I Site Characterization drilling;  

 Bedrock was interpreted by Spectrum Geophysics to be observed in the eastern ends of 
transect lines, 3, 5, and 6 (along the flank of Teakettle Mountain) at varying depths ranging 
from 148 to 200 ft–bls, while no bedrock was observed in the central and western portions 
of these transects; nor in transects 1, 2 and 4;  

 Depth of waste material within the East Landfill was estimated to be approximately 40 feet 
below the top of the landfill in transect line 3; 

 Depth of waste material within the Wet Scrubber Sludge Pond was estimated to range 
ranges in thickness from 15 to 43 feet thick in transect line 5; 

 An area of low resistivity was identified to approximately 50 feet below the top of the 
Center Landfill in transect line 5, suggesting the depth of the waste material could be as 
thick as 50 feet or an area of impacted soil or groundwater could be underlying the Center 
Landfill; and  

 An area of low resistivity was identified to approximately 106 feet below the top of the 
West Landfill in transect 6, suggesting the depth of the waste material could be as thick as 
106 feet or an area of impacted soil or groundwater could be underlying the West Landfill. 

3.2.3.2  Landfill GPR Survey   

The results of the landfill GPR survey were presented by Shari A. Johnson Engineering in a 

summary report submitted to Roux Associates dated August 12, 2016 and titled “Ground 

Penetration Radar Survey – Landfill Summary Report”.  The purpose of the summary report was 

to present the scope of work, field methods, results, and an interpretation of the results of the GPR 

survey.  The report is included as part of this Data Summary Report as Appendix E.  

Ten linear transects (Figure 6) were completed across the landfill areas as part of the GPR survey.  

2D images of the readings collected along each transect were included in the summary report, 

along with a limited interpretation of the transects by Shari A. Johnson Engineering.  A brief 

summary of the findings presented by Shari A. Johnson Engineering is provided below: 
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 Transects across the East Landfill showed a strong GPR signal layer around 2 ft-bls, with 
little to no signal below the layer.  This signal layer is interpreted as a reflection of the 
engineered landfill cap that is present at the East Landfill based on historical documents. 

 A consistent horizontal signal layer was observed at approximately 1 ½ to 2 ft-bls across 
the majority of the West Landfill, with an intermittent, less defined horizontal signal 
approximately 1 foot below the upper signal.  These signals are interpreted as a reflection 
of the engineered landfill cap that is present at the West Landfill based on historical 
documents. 

 The Wet Scrubber Sludge Pond, Sanitary Landfill, and Center Landfill did not have any 
clear signals observed with the GPR technology.  Based on these signals, it is interpreted 
that no engineered landfill caps are present across these landfills.  However, it should be 
noted that historical documents indicate that 6” clay seal may have been installed at the 
Center Landfill.  

3.3  Geology and Hydrogeology 

This Section describes the Site geology observed during the Phase I Site Characterization and 

discusses the influence that Site geology has on hydrogeologic conditions in the subsurface 

beneath the Site.  

3.3.1  Site Stratigraphy 

A summary of regional and Site geology was provided in Section 2.4 of the RI/FS Work Plan 

based on previous investigations at the Site and published literature for the Kalispell Valley region.  

One of the objectives of the Phase I Site Characterization drilling program was to refine the 

understanding of local Site geology and evaluate the influence of local geology and Site features 

on groundwater flow and potential COPC fate and transport.  

Lithology collected from soil borings completed during the Phase I Site Characterization were 

utilized to prepare four generalized hydrogeologic cross-sections depicting the stratigraphy 

beneath the Site, as shown on Plate 6 and including: 

 Section A-A' (Plate 7) oriented south-west to north-east and perpendicular to Teakettle 
Mountain, extending from the western boundary of the Site across the West Landfill; 

 Section B-B’ (Plate 8) oriented west to east across the southern portion of the Site, 
extending from the western boundary of the Site to the eastern boundary of the Site; 

 Section C-C’ (Plate 9) oriented north-west to south-east and parallel to Teakettle Mountain, 
extending from the western side of the Industrial Landfill to the Flathead River; and 
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 Section D-D’ (Plate 10) oriented west to east, extending across the Former Drum Storage 
Area, Wet Scrubber Sludge Pond, and the East Landfill. 

In general, the geologic cross sections indicate that three major stratigraphic units underlying the 

Site were observed.  The three stratigraphic units consist primarily, from land surface down, of:  

 A layer of glaciofluvial and alluvial coarse grained soils, varying in vertical extent and 
grain size depending on vicinity to Site features (i.e., Teakettle Mountain, Flathead River, 
etc.); 

 A layer of dense, poorly sorted glacial till with interbedded deposits of glaciolacustrine 
clays and silts; and 

 Bedrock. 

A description of the three stratigraphic units observed on the cross sections is provided in the 

following sections.  It is important to note that the hydrogeologic cross sections form a general 

depiction of the conditions in the subsurface of the Site interpreted over large areas.  Therefore, 

the localized geologic conditions between the drilling locations may be significantly more 

heterogeneous than depicted on the sections.  

3.3.1.1  Glacial Outwash and Alluvium  

The glacial outwash and alluvium layer typically contains coarse grained soils (varying amounts 

of sand, gravel, and cobbles) with varying degrees of sorting and with lesser amounts of fines.  The 

glacial outwash layer is encountered at the surface across most of the site, with recent alluvial 

deposits present primarily near the southern border of the Site in the vicinity of the Flathead River.  

The cross sections indicate that the glacial outwash vertical thickness appears to be relatively 

consistent in areas north and west of the Main Plant Area, with average thicknesses ranging from 

50 to 80 feet thick as shown on Sections C-C’ (Plate 9) and A-A’ (Plate 7).  The glacial outwash 

north of the Main Plant Area reaches maximum vertical thickness in the areas beneath the Former 

Drum Storage Area, West Landfill, Wet Scrubber Sludge Pond and Center Landfill; where 

thickness was typically observed to range from 125 to 150 feet as shown on Section D-D’ 

(Plate 10).  The thickness tends to decreases close to Teakettle Mountain where bedrock elevations 

are shallower (see Section 3.3.1.2) as shown on Section A-A’ (Plate 7).   
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Near the Flathead River, the vertical extent of the alluvial deposits is approximately 100 feet thick 

(Section B-B’, Plate 8) along the western/central southern boundary of the river.  The thickness of 

the alluvial deposits near the river is greatest to the area south east of the Main Plant Area, near 

former production wells PW-4 and PW-5, where thicknesses of greater than 150 feet were 

observed in Section B-B’ (Plate 8).  

3.3.1.2  Glacial Till 

Glacial till was observed in the subsurface across most of the Site, typically beneath the coarse-

grained outwash deposits.  The glacial till layer is a dense, poorly-sorted deposit, consisting of 

varying amounts of sand, gravel, cobbles, silt and clay.  The till was typically noted to be drier and 

denser than the overlying coarse grained deposits.  

The maximum vertical extent of the glacial till is unknown in the areas to the north, west, and 

south of the Site, as the next lithologic layer was not encountered during drilling.  This indicates 

that the till is typically at least 200 feet thick or greater in these areas.  The till layer is shown as 

thinning out in the eastern parts of sections A-A’ (Plate 7) and D-D’ (Plate 10) near Teakettle 

Mountain.  

The glacial till unit was observed to have pockets of wet, coarse grained soils interbedded in the 

till layer and also interbedded layers of primarily silt or primarily clay.  The interbedded layers are 

generally not continuous and can be found scattered throughout the till layer.  These interbedded 

layers form complex, heterogeneous conditions that likely result in interbedded zones of high and 

low hydraulic conductivities, which influence the overall deep groundwater flow system for the 

Site (See Section 3.3.2 below).  

3.3.1.3  Bedrock 

Based on regional geologic literature, beneath the unconsolidated glacial deposits are 

pre-Cambrian aged bedrock.  The literature indicates that the depth to bedrock increases in a 

southwestern direction across the Site, as you move away from Teakettle Mountain.  This was 

confirmed during the Phase I Site Characterization.  Bedrock was encountered in soil boring 

CFMW-023a, which is located to the east of the Site near Teakettle Mountain, at approximate 

depths of 150 ft-bls.  Weathered bedrock was also encountered in soil boring CFMW-008a 
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(also located to the east of the Site near Teakettle Mountain) at approximately 130 ft-bls, and a 

more competent bedrock within the same boring at approximately 245 ft-bls.  Bedrock was not 

encountered in any of the other deep soil borings completed at the Site, indicating that depth to 

bedrock is greater than 300 ft-bls across most of the Site.   

3.3.2  Hydrogeology  

The stratigraphic units underlying the Site form a complex hydrogeologic framework that 

influences groundwater elevations, groundwater flow and potential COPC migration beneath 

the Site.  The coarse grained glacial outwash and alluvium deposits that are found above the glacial 

till will collectively be referred to as the “upper hydrogeologic unit” at the Site.  During drilling, 

the glacial deposits comprising the upper hydrogeologic unit were typically observed to be loose 

and wet when water was encountered at the water table.  These deposits, and thus the upper 

hydrogeologic unit, appear to be continuous across the Site.  

While the upper hydrogeologic unit appears to be continuous across the Site, the groundwater 

within the upper hydrogeologic unit appears to exist under perched water-table conditions.  

Perched zones have been documented to occur at various locations throughout the Kalispell Valley 

and have historically been referred to in regional literature as the Pleistocene perched aquifers 

(Konizeski et al., 1968).  The perched conditions are supported by the lithology, and also the rapid 

and pronounced response to precipitation/seasonal changes that are observed around the landfill 

and Main Plant Areas.  Within the areas to the south of the Site, near the Flathead River, the 

response to seasonal precipitation is not as evident in the groundwater elevations and the upper 

hydrogeologic unit behaves more like a traditional water table aquifer.  The seasonal groundwater 

elevations are further described below in Section 3.3.2.1.   

As indicated on the geologic logs (Appendix D), during drilling the glacial tills found below the 

upper hydrogeologic unit were typically characterized as containing a higher percentage of fines, 

and as denser and drier, than the overlying outwash and alluvium deposits.  The till deposits were 

often characterized as stiff and, moist or dry; as overlying outwash and alluvium that was typically 

characterized as loose and wet.  These observations indicate that the till deposits likely have a 

lower hydraulic conductivity than the overlying outwash and alluvium deposits.  This is supported 

by observations during monitoring well development as recorded on the field data sheets included 
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in Appendix C, where the new, deep wells screened within the tills typically yielded much less 

water than water table wells screened in the outwash deposits.   

As described in Section 3.3.1.2, interbedded layers of coarse grained soils were observed a various 

locations within the glacial till, as shown on Sections A-A’, C-C’, and D-D’.  These interbedded 

layers do not form continuous hydrogeologic units.  Deep monitoring wells were installed within 

these coarse materials to evaluate the presence of COPCs in groundwater in these coarse materials.  

Results of deep groundwater samples are discussed in Section 3.5.    

Based upon the conceptual Site model, bedrock is considered to define the bottom of the 

hydrogeologic system beneath the Site.  As noted above in Section 3.3.1.3, the borehole for 

CFMW-008a was advanced approximately 115 feet into weathered bedrock.  The cuttings 

throughout this sequence were characterized as dry or moist, with no indications of any water 

bearing zone.  

As part of the hydrogeology evaluation, sixty-four monitoring wells (44 new and 20 existing) were 

visited on August 30, 2016 and November 29, 2016 to measure depth to groundwater across the 

Site.  Depth to groundwater and potentiometric surface elevations from the two gauging events are 

provided in Table 3.  During the August gauging event, three monitoring wells were observed to 

be dry (CFMW-017, CFMW-018, and CFMW-025).  During the November gauging event, two 

wells were observed to be dry (CFMW-018 and CFMW-042) and one well had less than 0.5 feet 

of water in the well (CFMW-025).   

The groundwater elevations from monitoring wells screened in the upper hydrogeologic unit were 

utilized to create groundwater contour maps and to evaluate groundwater flow within the perched 

zone.  As shown in Plates 11 and 12, overall groundwater flow across the Site in the upper 

hydrogeologic unit is generally to the South / Southwest direction towards the Flathead River.  

While the southerly flow direction is consistent across the Site, the discussion of the hydraulic 

gradient can be divided into three distinct areas.  Near Teakettle Mountain and in the landfill area 

of the Site, the groundwater hydraulic gradient is steep (approximately 0.059 ft/ft) and generally 

mirrors the steeper topography in that portion of the Site.  Groundwater elevations in the center of 

the Site (near the North Percolation Ponds, former Operational Area, and northern half of the Main 
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Plant Area) are consistent over long distances (typically within 1 foot over distances greater than 

1,000 feet), indicating a relatively flat groundwater hydraulic gradient (approximately 0.0045 ft/ft) 

across the center of the Site.  The gradient then increases in the southern area of the Site between 

the Main Plant Area and the Flathead River (approximately 0.031 ft/ft), which is also consistent 

with the steep drop in topography between the Railroad and the River.  The gradients above, and 

the elevations measured in the Flathead River generally indicate groundwater in the upper 

hydrogeologic unit appear to discharge to the Flathead River.  This is also consistent with 

observations at the Site where groundwater is observed to discharge from the upper hydrogeologic 

unit to surface water in the Backwater Seep Sampling Area. 

Based upon relatively consistent elevations at which groundwater was encountered within the 

upper hydrogeologic unit, and the occurrence of groundwater at all drilling locations, it appears 

that the unit is horizontally continuous across the investigated area.  The saturated thickness of the 

upper hydrogeologic unit varies across the Site depending upon the depth to underlying glacial till 

and proximity to Teakettle Mountain.  Saturated thickness was observed to be less near Teakettle 

Mountain, when compared to areas beneath the landfills and west of the landfills.  This was 

confirmed during monitoring well gauging (See section 3.3.2.1 below), when it was observed that 

some of the wells near Teakettle Mountain became dry in late summer/early fall due to seasonal 

fluctuation in groundwater levels. 

The groundwater elevations measured in August and November 2016 within the deep wells that 

are screened in the glacial till unit are also provided on Plates 11 and 12 for comparison with 

elevations measured in wells screened in the upper hydrogeologic unit.  In addition, the table below 

shows the elevations measured in monitoring well clusters, where there is a well screened within 

the upper hydrogeologic unit and an adjacent deep well screened below the upper hydrogeologic 

unit.  

Monitoring 
Well  

Location ID 
Geologic  

Unit 

Aug 30, 2016 
GWE  

(Ft-Amsl) 

Nov 29, 2016 
GWE  

(Ft-Amsl) 

CFMW-003 Upper 3121.48 3122.83 

CFMW-003a Below Upper 2994.17 2996.23 

CFMW-011 Upper 3064.99 3063.39 
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Monitoring 
Well  

Location ID 
Geologic  

Unit 

Aug 30, 2016 
GWE  

(Ft-Amsl) 

Nov 29, 2016 
GWE  

(Ft-Amsl) 

CFMW-011a Below Upper 3003.10 3003.78 

CFMW-012 Upper 3066.78 3065.42 

CFMW-012a Below Upper 2997.42 2999.05 

CFMW-019 Upper 3064.43 3062.7 

CFMW-019a Below Upper 2997.48 2999.07 

CFMW-025 Upper DRY 3077.09 

CFMW-025b Upper 3068.84 3069.73 

CFMW-025a Below Upper 3055.65 3047.51 

CFMW-032 Upper 3064.59 3062.48 

CFMW-032a Below Upper 3003.59 3004.67 

CFMW-044 Upper 3060.02 3056.41 

CFMW-044a Upper 3056.40 3052.88 

CFMW-044b Below Upper 3044.03 3051.38 

CFMW-053 Upper 3052.45 3038.58 

CFMW-053a Below Upper 3023.76 3021.97 

CFMW-056b Upper 3067.50 3065.93 

CFMW-056a Below Upper 3021.119 3022.38 

CFMW-056 Below Upper 3014.79 3015.92 

As shown above, in all cases the elevations measured in deep wells screened within the till are 

lower than the elevations in adjacent wells screened within the upper hydrogeologic unit.  

The difference in measured elevations between the two layers indicates a downward vertical 

gradient exists.  However, the differences in elevations between the glacial till and the upper 

hydrogeologic unit is typically greater than 25 ft, and in some cases exceed 50 ft.  This large 

difference is also indicative of limited (if any) hydraulic connectivity between the two water 

bearing zones. 

The elevations in the wells within the glacial till were also observed to be highly variable from 

well to well.  For example, wells near the Flathead River and those near the landfill area varied by 

as much as 50 feet.  The elevation of groundwater within the wells screened in the till depend on 

location of the well and the type of material that the well is screened (i.e., lower permeability tills 
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versus pockets of coarser material occasionally observed within the till).  The drilling program 

targeted installation of the deeper wells within the identifiable water bearing zones within the till 

unit.  However, the observed till lithology and limited yield of several deep wells during the well 

development process still indicates a relatively low hydraulic conductivity with these zones.  Based 

on the highly heterogeneous conditions, variable water levels, and the limited presence of COPCs 

in deep groundwater observed during groundwater sampling (See Section 3.5.2), the groundwater 

elevations measured in wells screened in the glacial till were not contoured.    

Two data gaps were identified during preparation of the water table groundwater flow map; 

resulting in the need to infer groundwater elevations in certain areas.  The first data gap is related 

to the area northwest of the Industrial Landfill in the northern most area of the Site.  Review of the 

topography indicates that the Industrial Landfill is a localized high point within that portion of the 

Site.  The topography to the northwest of the landfill indicates that land surface slopes down 

towards Cedar Creek.  No monitoring wells were installed in this area of the Site, and therefore 

contours were inferred based on the nearest wells and the existing topographic map for the Site.  

The second data gap is related to the area near the southwestern border of the Site.  A new, deep 

monitoring well was installed in this area (CFMW-057a) as part of the Phase I Site 

Characterization.  No monitoring well was installed immediately below the water table (within the 

upper hydrogeologic unit) because the intent was to use the existing monitoring well CFMW-057 

as the water table well.  However, as shown on Cross Section C-C’ (Plate 9), it was determined 

that the screened depth of the existing well is within the glacial till, and therefore is not 

representative of water table conditions in this area.  As a result, the water-table contours shown 

on Plates 11 and 12 were inferred in this area based on the nearest wells.  

3.3.2.1  Long Term Trends from Pressure Transducer Data 

Six (6) In-Situ LevelTroll 700 pressure transducers were deployed in existing monitoring wells at 

the Site in April 2016 (i.e., prior to installation of any new monitoring wells).  The transducers 

were installed to continuously collect groundwater elevation data in various areas of the Site and 

around different Site features, with the objective of developing an understanding of groundwater 

elevation fluctuations in response to precipitation events and longer term seasonal trends at 

the Site.  The monitoring wells equipped with pressure transducers included CFMW-001, 003, 
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020, and 049 (screened in the upper hydrogeologic unit), and CFMW-044b and 056 (screened 

below the upper hydrogeologic unit).   

Pressure transducer data were downloaded multiple times throughout the field activities, typically 

coinciding with monitoring well gauging activities.  Hydrographs for each location displaying 

groundwater elevation over time and precipitation from Glacier National Park Airport (Kalispell, 

MT) are provided in Appendix K.  In addition to the data collected with the six deployed 

transducers, Roux Associates also reviewed data collected by the Montana State Bureau of Mines 

from a pressure transducer that was deployed in existing monitoring well CFMW-007/TW-3 

(identified as well ID 87873 in the Montana State Bureau of Mines Website database.  

Review of the transducer data indicates that the highest Site water levels were observed in Late 

May/early June and the lowest water levels were observed in Late October/early November.  

The magnitude of groundwater elevation fluctuations was dependent on the location within the 

Site and the well screen depth.  The largest fluctuations were observed in monitoring wells 

screened in the upper hydrogeologic unit and located near Teakettle Mountain, including 

CFMW-;007 (>40 feet) and CFMW-020 (>30 feet).  Review of the elevation data compared to 

precipitation records suggest that the water table elevations fluctuate significantly over short 

periods of time (> 20 feet over 1 month) as a result of precipitation events and from contributions 

of losing streams, as discussed in Section 3.3.2.3.  Smaller fluctuations were observed in wells 

located in the northern areas of the Site, including CFMW-001 (approximately 2 feet), and also 

wells screened below the upper hydrogeologic unit, including CFMW-044b (approximately 

8 feet).  The fluctuations in these wells are gradual and do not correlate with the short-term 

precipitation events.  Pressure transducers will continue to be utilized long term at the Site to 

evaluate seasonal groundwater elevations.  Data will be downloaded during future monitoring well 

gauging events.  

3.3.2.2  Surface Water Elevations 

The elevations of the stream bed of Cedar Creek and Cedar Creek Drainage Overflow Ditch were 

measured at multiple locations as part of the surveying activities completed at the Site and are 

shown on Plates 11 and 12.  The elevations of the two surface water bodies are important to 

understanding if the feature loses or gains water from the surrounding groundwater flow system.  
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The Cedar Creek Drainage Overflow Ditch is present at elevations above the groundwater 

elevations measured in monitoring wells on either side of the feature.  This indicates that surface 

water, when present within the Overflow Ditch, is likely infiltrating into the subsurface through 

the stream bed.  Thus, the Cedar Creek Drainage Overflow Ditch likely contributes to recharge of 

the groundwater flow system.  This water likely flows south /south-west based on the gradient and 

flow directions shown on the groundwater flow maps.  

The elevations measured in the north end of Cedar Creek and the south end of Cedar Creek indicate 

the creek bed is at elevations higher than groundwater elevations measured in the western most 

monitoring wells closest to the Creek.  Similar to the Cedar Creek Drainage Overflow Ditch, this 

indicates the water flowing in Cedar Creek has potential to infiltrate through the creek bed and 

thereby serve as source of recharge to the groundwater system.  Conversely, these data also 

indicate that groundwater beneath the Site is not discharging to Cedar Creek. 

Elevations of the Flathead River measured from the staff gauge are similar to the closest upgradient 

monitoring wells located on the boundary of the South Percolation Ponds. Groundwater elevations 

within upgradient Site monitoring wells screened in the upper hydrogeologic unit are higher than 

those measured in the Flathead River, and indicate an overall hydraulic gradient toward the River.  

These findings indicate the groundwater in the upper hydrogeologic unit likely discharges at the 

Flathead River; which is consistent with the observations of groundwater seeps along bank of the 

River. 

Elevations of the Northern Surface Water Feature were not collected during the Phase I Site 

Characterization.  Observations throughout the Phase I field program suggests that the Northern 

Surface Water Feature horizontal extent and depth varies seasonally.  The extent of the feature 

during the Summer 2016 sampling was delineated by Roux Associates personnel using GPS during 

the sampling.  The feature was observed to originate in an area immediately east of the Industrial 

Landfill and flows in a south-southwest direction, as noted on Figure 2.  Surface water pools in 

multiple locations, including in a large area directly south of the Industrial Landfill and north of 

the North-West Percolation Pond.   
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3.3.2.3  Surface Water Discharge Data 

Discharge of Cedar Creek and Cedar Creek Drainage Overflow Ditch were measured utilizing a 

mechanical current-meter method as described in Section 2.11.4.  Locations where discharge was 

measured are shown on Plate 12 and results of the discharge calculations are summarized in the 

table below.  It should be noted that water was not observed to be present in the Cedar Creek 

Drainage Overflow Ditch throughout most of the field program.  Discharge in the ditch was 

measured on June 7, 2016 when water was observed to be present and surface water sampling was 

also conducted in tandem.  Discharge in Cedar Creek was measured immediately prior to the 

surface water sampling event in September 2016.  

The discharge was evaluated at multiple points along the surface water bodies to confirm if each 

surface water body was acting as a losing stream as it flowed throughout the Site.  In both Cedar 

Creek and Cedar Creek Drainage Overflow Ditch, the discharge measured at locations on the north 

end of the Site were higher than the locations at the south parts of the Site.  These data indicate 

that both surface water bodies were acting as losing streams and thus water passing through the 

stream channel is likely infiltrating into the groundwater system.  These data are also supported by 

visual field observations throughout the program where the north end of the Cedar Creek Drainage 

Overflow Ditch was observed to be wet, while the south end of the ditch was dry at the same time.  

As described in Section 3.3.2.3, comparison of the streambed elevations with the groundwater 

elevations also indicates that both Cedar Creek and the Overflow Ditch act as losing streams.  In 

both features, there were also small increases in discharge measured in the middle of the features, 

Location ID 
Date 

Measured Feature Discharge (ft3/s) 

CFSWP-013 6/7/2016 Cedar Creek Drainage Overflow Ditch 16.88 

CFSWP-012 6/7/2016 Cedar Creek Drainage Overflow Ditch 13.97 

CFSWP-011 6/7/2016 Cedar Creek Drainage Overflow Ditch 15.09 

CFSWP-010 6/7/2016 Cedar Creek Drainage Overflow Ditch 11.26 

CFSWP-009 6/7/2016 Cedar Creek Drainage Overflow Ditch 2.45 

CFSWP-014 8/30/2016 Cedar Creek 7.09 

CFSWP-015 8/29/2016 Cedar Creek 4.52 

CFSWP-016 8/29/2016 Cedar Creek 5.87 
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which may be attributed to local surface water inputs and/or within the margin of measurement 

error. 

Due to the size and flow of the Flathead River, discharge could not be collected utilizing the 

mechanical flow meter method.  A temporary staff gauge was installed within the Flathead River 

to enable measurement of river level conditions immediately adjacent to the Site.  The temporary 

staff gauge was surveyed as part of monitoring well surveying activities with the intent of 

potentially correlating the measurements to the nearest USGS gauging station (Station No. 

12363000) located down river of the Site.  The correlation will be performed as data is collected 

throughout the RI/FS.  As part of the Phase I Site Characterization, data was reviewed from the 

USGS station to understand the general conditions of the Flathead River.  The data indicates that 

daily mean discharge of the Flathead River in 2016 peaked on April 24, 2016, with a value of 

28,900 cubic feet per second (cfs).  The lowest observed daily mean discharge was 3,430 cfs on 

January 19, 2016.  During the gauging events on August 30, 2016 and November 29, 2016, the 

daily mean discharge was 3,730 cfs and 7,970 cfs respectively.  

3.4  Soil Quality 

The following sections provides a summary of soil quality based on evaluation of the laboratory 

analytical data that were generated during the Phase I Site Characterization.  Data summary tables 

containing all of the soil data generated during the work are provided in Appendix L.  Additionally, 

laboratory data reports were provided to the USEPA as separate submittals throughout the work.  

Electronic Data Deliverables (EDDs) with the soil data were also provided online for download 

by the USEPA from the CFAC RI/FS project database.  

Throughout the remainder of this Data Summary Report, analytical results are compared to various 

human health screening criteria in accordance with the RI/FS Work Plan.  The criteria selected for 

screening include the most conservative USEPA human health screening criteria for each media.  

An evaluation of method detection limits achieved related to the screening criteria is also provided 

for all media in Section 3.8 below.  

All comparisons of analytical results to screening criteria are provided to enable better 

understanding of the relative concentrations of the various analytes and are not action levels to 
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which such COPCs must be remediated.  The presence of analytes in media at concentrations 

exceeding screening criteria does not indicate that a risk exists, but rather, that further evaluation 

of that particular analyte and exposure scenario is warranted during the risk assessment phase of 

the RI/FS where the actual risk to human health and ecosystems will be assessed.  Remedial actions 

will be based on such actual risks to human health and not screening criteria. 

3.4.1  Overview of Site-Wide Soil Quality 

Site-wide analytical soil data from samples collected at discrete sampling locations were evaluated 

to determine the presence, or lack thereof, of COPCs in soil.  Data summary tables containing 

all of the Site-wide soil sampling data during the work are provided in Appendix L, Tables L1 

through L7.   

Tables 8 through 10 provide a statistical summary of the analytical results for surface soil (0-0.5 

ft-bls), shallow soil (0.5-2 ft-bls), and intermediate soil (typically 10-12 ft-bls) respectively.  

These tables identify the frequency of detection; as well as the minimum, maximum and average 

detected concentrations, of each analyte in soil for the respective depth interval.  Where 

concentrations were non-detect, the statistics and the comparisons to regulatory criteria were 

calculated/performed using ½ the method detection limit.  The MDLs achieved throughout the 

Phase I Site Characterization, relative to USEPA screening levels, were evaluated and further 

described in Section 3.8.  In addition, the statistical summary tables provide the frequency that the 

measured concentration of each analyte in soil exceeded the following human health screening 

criteria (with a target risk level for cancer is 1E-06 and for non-cancer target hazard quotient of 

0.1) as noted in the RI/FS Work Plan and SAP: 

 USEPA Residential Regional Screening Levels (May 2016);  

 USEPA Industrial Regional Screening Levels (May 2016); and  

 USEPA Protection of Groundwater Risk Based Soil Screening Levels (May 2016). 

Evaluation of the soil data with respect to ecological screening criteria is provided within the 

SLERA Summary Report being submitted under separate cover.  In addition, discussion of results 

from background sampling locations is provided in Section 3.4.4. 
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All comparisons of analytical results to screening criteria are provided to enable better 

understanding of the relative concentrations of the various analytes.  The screening criteria are 

developed by USEPA using conservative assumptions and are not action levels to which COPCs 

must be remediated.  The presence of analytes in soil at concentrations exceeding screening criteria 

does not indicate that a risk exists or that remedial action is required, but rather, that further 

evaluation of that particular analyte and exposure scenario is warranted during the risk assessment 

phase of the RI/FS where the risk to human health and ecosystems, as applicable, will be assessed. 

Remedial actions will be based on such assessed risks and not screening criteria.    

The evaluation of the statistical summary of soil data presented in Tables 8 through 10 indicates 

the following about the Site-wide soil conditions: 

 Cyanide was detected in greater than 78 percent (%) of all soil samples.  The detected 
concentrations exceeded the USEPA Industrial RSL of 15 mg/kg in less than one percent 
of all soil samples and exceeded the USEPA Residential RSL of 2.3 mg/kg in less than 
three percent of all soil samples.  In each location where cyanide was detected, it exceeded 
the USEPA Protection of Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg 
(78% of all soil samples). 

 Fluoride was detected in greater than 99% of all soil samples.  Fluoride concentrations did 
not exceed the USEPA Industrial RSL of 4,700 mg/kg in any soil samples.  The detected 
concentrations exceeded USEPA Residential RSL of 310 mg/kg in less than one percent 
of all soil samples.  The detected concentrations exceeded the USEPA Protection of 
Groundwater Risk Based Soil Screening Level of 12 mg/kg in 57% of all soil samples. 

 SVOCs (primarily PAHs) were detected frequently across the Site.  PAHs were most 
frequently detected in surface soil samples, with one or more PAHs detected in greater than 
90 percent of the surface samples.  The frequency of detection decreases with depth such 
that PAHs were detected in less than 52 percent of the intermediate depth samples.  PAHs 
were detected at concentrations that exceeded the USEPA Residential RSLs, Industrial 
RSLs, and Protection of Groundwater Risk Based Soil Screening Levels at multiple 
locations across the Site and at all three depth intervals. 

 Metals were detected frequently across the Site.  Sixteen different metals were detected at 
frequencies between 90 and 100 percent of the samples collected, which is indicative of 
metals as naturally occurring substances in the environment.  Exceedances of USEPA 
Residential RSLs and Protection of Groundwater Risk Based Soil Screening Levels were 
observed for several metals.  However, exceedances of USEPA Industrials RSLs for metals 
were limited (i.e., less than two percent of all samples), with the exception of arsenic which 
exceeded the USEPA Industrial RSL of 3 mg/kg in approximately 84% of all samples 
collected and chromium which exceeded the USEPA Industrial RSL for hexavalent 
chromium of 6.3 mg/kg in approximately 95% of all samples collected.   
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 VOCs were detected across the Site, typically at trace, low part per billion concentrations; 
with 23 different VOC analytes detected across all sampling depth intervals.  The most 
common VOCs detected were acetone, benzene, toluene and xylenes; with the frequency 
of detection of these four compounds at the various depth intervals ranging from 
approximately 62 percent to 95 percent.  Despite the frequency of VOCs detected, limited 
VOCs were detected that exceed the USEPA Protection of Groundwater Risk Based Soil 
Screening Levels, and no VOCs were detected with concentrations exceeding USEPA 
Residential or Industrial RSLs, including at the areas within the Former Drum Storage Area 
and Operational Area where VOCs were detected in passive soil gas samples (Section 
3.2.2).  

 PCBs and pesticides were not detected in any of the discrete soil samples collected during 
the Phase I Site Characterization. 

It should be noted that the USEPA Protection of Groundwater Risk Based Soil Screening Levels 

are so low, such that for many analytes any detection results in an exceedance.  In its June 2017 

Regional Screening Levels User Guide the EPA states: “These equations are used to calculate 

screening levels in soil (SSLs) that are protective of groundwater.  SSLs are either back-calculated 

from protective risk-based ground water concentrations or based on MCLs.  The SSLs were 

designed for use during the early stages of a site evaluation when information about subsurface 

conditions may be limited.  Because of this constraint, the equations used are based on 

conservative, simplifying assumptions about the release and transport of contaminants in the 

subsurface.”  While exceedance of the Groundwater Risk Based Soil Screening Level indicates a 

potential for soil contamination to impact groundwater, it does not mean that such impact is 

occurring or will occur in the future.  Therefore, the results from the soil sampling will also be 

evaluated in tandem with the groundwater sampling analytical data collected across the Site-wide 

groundwater monitoring network to evaluate whether and to what extent constituents detected in 

soil are impacting Site-wide groundwater quality.  The groundwater quality data is presented in 

Section 3.5. 

Maps depicting the relative concentrations of cyanide, fluoride, and selected PAHs and metals in 

soil across the Site are provided in Appendix N.  These maps are thematic maps (i.e., color coded 

dot maps) that facilitate the identification of locations where the analyte was detected, the locations 

where analyte concentrations exceed the USEPA Residential and Industrial RSLs, and the relative 

magnitude of the exceedances.  The selected PAHs and metals shown on the maps are those that 
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were most frequently detected at concentrations exceeding their respective RSLs.  The sections 

below provide additional detail regarding the analytes detected within Site-wide soil samples. 

3.4.1.1  Site-Wide Cyanide and Fluoride  

The distribution of cyanide and fluoride is shown on Appendix N, Plate N1.  These data indicate 

the following: 

 Cyanide was detected within 93% of surface samples, 87% of shallow samples, 56% of 
intermediate samples, and 66% of the below water table samples.  Although cyanide was 
detected widespread across the Site, cyanide concentrations are below the USEPA 
Industrial RSL of 15 mg/kg in all samples with the exception of four samples collected 
from within the North-East Percolation Pond (one surface, two shallow, and one 
intermediate).  Cyanide concentrations are below the USEPA Residential RSL of 2.3 
mg/kg in all samples with the exception of eight samples collected within the North-East 
and North-West Percolation Pond and two samples beneath the former cathode soaking pit 
location within the Main Plant Area.  As previously described, in each location where 
cyanide was detected, it exceeded the USEPA Protection of Groundwater Risk Based Soil 
Screening Level of 0.0015 mg/kg (78% of all soil samples). 

 Fluoride was detected within 100% of surface and shallow samples, 98% of intermediate 
samples, and 100% of the below water table samples.  Although fluoride was detected 
widespread across the Site, no fluoride concentrations were above the USEPA Industrial 
RSL of 4,700 mg/kg.  Only four samples exceeded the USEPA Residential RSL of 
310 mg/kg for fluoride, all of which were collected within the first 2 ft-bls from within the 
Rod Mill, eastern Main Plant Area, and Paste Plant.  As previously described, the detected 
fluoride concentrations exceeded the USEPA Protection of Groundwater Risk Based Soil 
Screening Level of 12 mg/kg in 57% of all soil samples. 

3.4.1.2  Site-Wide PAHs  

PAHs that were most frequently detected in soil at concentrations exceeding USEPA RSLs are 

shown in Appendix N, Plates N2 through N4.  The PAH data collected from Site-wide soils during 

the Phase I Site Characterization indicate the following: 

 PAHs that were most frequently detected above USEPA Industrial RSLs include 
benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene, and indeno[1,2,3-cd]pyrene. 

 The frequency and magnitude of exceedances decrease with increasing depth; however, 
exceedances of all three screening levels were observed within the deepest samples (10-12 
ft-bls) around the Main Plant Area. 

 Samples around the Main Plant Area and North Percolation Ponds typically exceed the 
USEPA Industrial RSLs, with the highest magnitude of exceedances within the surface 
sampling interval. 
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 PAHs are typically not detected or detected at concentrations less than USEPA Residential 
RSLs along the western boundary and northwest portion of the site.  

3.4.1.3  Site-Wide Metals  

Metals that were most frequently detected in soil at concentrations exceeding USEPA RSLs are 

shown in Appendix N, Plates N5 through N7.  The metals data collected during the Phase I Site 

Characterization indicate the following: 

 Thirteen different metals were detected in all Site-wide soil samples collected during the 
Phase I Site Characterization.  Where detected, metals were frequently detected at 
concentrations above USEPA Protection of Groundwater Risk Based Soil Screening 
Levels in the surface, shallow, and intermediate-depth soil samples. 

 The areal distribution of the detected metals is widespread across the Site and in general 
the concentrations appear similar across the three sampling intervals. 

 Arsenic was detected at concentrations exceeding the USEPA Industrial RSL of 3 mg/kg 
in approximately 84% of all samples collected.  [Note:  As further discussed in Section 
3.4.4.4, arsenic commonly exceeds the Industrial RSL in soils throughout Montana.]  
The only other metals that were detected at concentrations above USEPA Industrial RSLs 
include thallium (five samples located within the North-East Percolation Pond and Influent 
Ditch), aluminum (only one sample), and copper (only one sample). 

 All samples were analyzed for total chromium analysis. Since the oxidation state was not 
evaluated, the data was compared to the criteria for hexavalent chromium, the most 
conservative criteria.  Chromium was detected at concentrations exceeding the USEPA 
Industrial RSL for hexavalent chromium of 6.3 mg/kg in approximately 95% of all samples 
collected. [Note:  No hexavalent chromium is known to have been used in the aluminum 
manufacturing process (reduction process) or other processes onsite.  Additionally, the 
process was a reduction process, and any metals present would be reduced to trivalent 
chromium.]  

 Aluminum, arsenic, chromium, cobalt, iron, and manganese were detected at 
concentrations exceeding USEPA Residential RSLs in more than 70% of all samples 
collected. 

 Lead did not exceed the USEPA Residential RSL of 400 mg/kg in any of the samples 
collected in any of the depth intervals, including within samples that were sieved to assess 
the fine fraction of lead, as discussed in Section 3.4.1.5. 

It should be noted that all of the metals detected can be found as naturally occurring substances in 

the environment.  Therefore, further evaluation and discussion of the metals concentrations relative 

to background concentrations is provided in Section 3.4.4.4. 
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3.4.1.4  Dioxins (PCDDs) and Dibenzofurans (PCDFs) 

Soil samples collected within the Rectifier Yards were analyzed for dibenzo-p-dioxins (PCDDs) 

and polychlorinated dibenzofurans (PCDFs).  PCDDs and PCDFs are by-products that can occur 

when PCB fluid is partially burned; but also can be by-products produced during forest fires as 

well.  Chemicals like PCBs differ in the number and location of chlorine atoms, and act like 

dioxins, based on their level of toxicity.  These chemicals are known as dioxin-like compounds 

(DCLs). DCL toxicity is measured in relation to 2,3,7,8-tetrachlorodibenzodioxin (TDCC), the 

most potent dioxin.  Since there are numerous derivative compounds of dioxins, each individual 

compound is assigned a Toxicity Equivalency Factors (TEFs) on the basis of how toxic they are 

in comparison with the toxicity of TDCC.  TDCC has a TEF of 1.0, and is used for comparison as 

the index chemical to the DLCs.  For example, 1,2,3,4,7,8- hexachloro-dibenzo-p-dioxin is 

considered one tenth as toxic as TCDD and has therefore been given a TEF of 0.1. 

To apply TEFs to the Phase I Site Characterization data for comparison, the assigned TEF values 

for individual compounds were multiplied by the concentration of the individual congener, using 

TCDD as the index chemical.  The total toxic equivalency (TEQ) value was then calculated by 

summing these products.  Appendix L, Table L7 provides the calculated analytical results 

compared to the USEPA screening levels and also provides the various dioxin-like TEFs used for 

comparison, based on the table provided in the USEPA report, “Recommended Toxicity 

Equivalence Factors (TEFs) for Human Health Risk Assessments of 2,3,7,8-Tetrachlorodibenzo-

p-dioxin and Dioxin-Like Compounds” (USEPA, 2010b).  The calculations in Table L7 are based 

on the 2005 MDEQ Dioxins/Furans Calculator for Soil and Water Samples.  A comparison of 

these data indicate the following: 

 All individual DLC concentrations for detected samples were below their respective 
USEPA Residential and Industrial RSLs. 

 TCDD was detected in less than 11% of the samples.  Detections of TCDD included four 
samples within the Rectifier Yards, three of which were surface soil samples.  The sample 
concentrations for TCDD did not exceed the calculated USEPA Residential or Industrial 
RSLs at any sampling interval.  The detected concentrations of TCDD exceeded the 
USEPA Protection of Groundwater Risk Based Soil Screening Level in ten surface soil 
samples, three shallow soil samples, and one intermediate-depth sample. 

 Total TEQ values were compared to the USEPA RSLs for TCDD.  Total TEQ did not 
exceed USEPA Industrial RSLs, and exceeded USEPA Residential RSLs in the surficial 
sample collected from CFMW-040 located in the West Rectifier Yard and the shallow 
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sample collected from CFSB-080 located in the East Rectifier Yard.  Total TEQ exceeded 
USEPA Protection of Groundwater Risk Based Soil Screening Levels in 36 of 38 soil 
sample intervals. 

3.4.1.5  Comparison of Bulk and Sieved Lead Soil Data 

In accordance with MDEQ procedures for evaluating lead in soil, surface soil (0 – 0.5 ft-bls) was 

collected from 36 sampling locations (more than 20% of the sample locations) and was analyzed 

for lead as bulk soil samples and sieved soil samples.  The results of the lead sampling are shown 

on Plate 14.  The purpose of this comparison is to identify the ratio of lead concentrations in bulk 

soil to lead concentrations in sieved soil to identify the tendency, if any, for lead to concentrate in 

finer fraction soil.  MDEQ evaluated the relationship of concentrations of lead in unsieved (bulk) 

and sieved samples in the “Background Concentrations of Inorganic Constituents in Montana 

Surface Soils” report (Hydrometrics, 2013) and identified that most often, the finer fraction soil 

contains higher metals concentrations.  Therefore, at facilities where metals are likely to be 

contaminants of concern, analysis of the finer fraction soil is necessary.   

In order to evaluate the difference in bulk lead concentrations vs. sieved lead concentrations, a 

statistical analysis was performed in accordance with the methodology outlined by MDEQ.  A ratio 

of sieved analysis to bulk analysis was calculated for each sample location.  Then the 95% Upper 

Confidence Limit (UCL) on the mean of all the ratios was calculated using ProUCL Software 

(ProUCL Software, Version 5.1.002, May 2016).  The 95% UCL was then used as a factor applied 

to bulk samples collected as part of the Phase I Site Characterization.   

Table 11 provides the analytical data as well as a comparison of lead concentrations in bulk soil to 

lead concentrations in sieved soil, and the factored bulk soil lead concentrations based on the 

95% UCL.  The ProUCL calculation output is provided as Appendix O. 

A summary of the mean concentrations and mean ratio of the bulk lead concentrations and sieved 

lead concentrations is provided below: 

Analyte 
Bulk Soil Mean 

Concentration (mg/kg) 
Sieved Soil Mean 

Concentration (mg/kg) 
Mean Ratio of  
Sieve to Bulk 

Lead 21.1 27.1 1.4 
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The 95% UCL on the mean of all the bulk-sieve ratios were calculated to be 2.2 using the ProUCL 

suggested Chebyshev (Mean, Standard Deviation) UCL method.  The factor of 2.2 was applied to 

the bulk concentrations by multiplying by the original bulk concentration, and compared to 

USEPA Residential and Industrial RSLs.   

Overall, the data identify a difference in mean concentrations, with sieved soil mean lead 

concentrations generally higher than bulk soil mean lead concentrations.  Although these data 

indicate a tendency for lead to concentrate in the finer fractions of soil at the Site, there were no 

exceedances of USEPA Industrial and Residential RSLs for lead within any of the factored bulk 

concentrations. 

3.4.2  Operational Area Soil Quality 

The incremental soil sampling program described in Section 2.7 was implemented to evaluate soil 

quality within the Operational Area, which was defined in the RI/FS Work Plan as an area where 

historical operations were conducted but no known source area exists.  The following section 

provides a summary of the soil quality based on the incremental soil sampling laboratory analytical 

data that were generated by Roux Associates during the Phase I Site Characterization.  Data 

summary tables containing all of the incremental soil sampling data from the Operational Area 

generated during the work are provided in Appendix L, Tables L8 through L12.  As discussed in 

Section 3.4.2.4, three DUs were resampled and Appendix L, Tables L8 through L12 also include 

the analytical data from the resampling.   

Tables 12 and 13 provide a statistical summary of the analytical results for incremental soil 

samples collected within 43 decision units (DUs) within the Operational Area.  These tables 

identify the frequency of detection; as well as the minimum, maximum and average detected 

concentrations, of each analyte in soil for the respective depth interval.  Where concentrations were 

non-detect, the statistics were calculated using ½ the method detection limit.  The MDLs achieved 

throughout the Phase I Site Characterization, relative to USEPA screening levels, were evaluated 

and further described in Section 3.8. In addition, the statistical summary tables provide the 

frequency that the measured concentration of each analyte in soil exceeded the human health 

screening criteria as noted in the RI/FS Work Plan and SAP. 
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An evaluation of the statistical summary of soil data from the Operational Area presented in Tables 

12 and 13 indicates the following about the Operational Area soil conditions: 

 Cyanide was detected in 100% of the incremental soil samples.  Cyanide was detected at 
concentrations above the USEPA Industrial RSL of 15 mg/kg in 5% of surface samples, 
but did not exceed the USEPA Industrial RSL in any shallow samples within the 
Operational Area.  Cyanide was detected at concentrations above the USEPA Residential 
RSL of 2.3 mg/kg in 7% of surface samples and 7% of shallow samples.  Similar to Site-
wide soils, in each location where cyanide was detected, it exceeded the USEPA Protection 
of Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg (100% of all 
Operational Area soil samples). 

 Fluoride was detected in 100% of the incremental soil samples.  Fluoride did not exceed 
the USEPA Industrial RSL of 4,700 mg/kg in any sample collected within the Operational 
Area.  Fluoride was detected at concentrations above the USEPA Residential RSL of 
310 mg/kg in 33% of surface samples and 26% of shallow samples.  The detected 
concentrations exceeded the USEPA Protection of Groundwater Risk Based Soil Screening 
Level of 12 mg/kg in 100% of all Operational Area soil samples. 

 SVOCs (primarily PAHs similar to Site-wide soil) were detected frequently across the 
Operational Area.  Twelve PAHs analytes were detected in greater than 90% of the 
samples, with concentrations exceeding USEPA Residential RSLs for eight different PAH 
analytes, and USEPA Industrial RSLs for six different PAH analytes.  In each location 
where benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz(a,h)anthracene, 
and indeno[1,2,3-cd]pyrene were detected in surface soils (100% of samples), these PAHS 
exceeded their respective USEPA Protection of Groundwater Risk Based Soil Screening 
Levels.   

 Metals were detected frequently across the Site.  Seventeen different metal analytes were 
detected at frequencies between 90 and 100 percent of the samples collected, which is 
indicative of metals as naturally occurring substances in the environment.  In most 
locations where metals were detected, concentrations exceeded USEPA Protection of 
Groundwater Risk Based Soil Screening Levels.  Exceedances of USEPA Residential 
RSLs were observed for several metals, primarily similar to Site-wide soil (aluminum, 
arsenic, chromium, cobalt, iron, manganese, and thallium).  Arsenic was detected at 
concentrations exceeding the USEPA Industrial RSL of 3 mg/kg in 100% of samples 
collected from the Operational Area, similar to Site-wide soils.  [Note:  As further 
discussed in Section 3.4.4.4, arsenic commonly exceeds the Industrial RSL in soils 
throughout Montana.] Chromium was also detected at concentrations exceeding the 
USEPA Industrial RSL for hexavalent chromium of 6.3 mg/kg in 100% of samples 
collected from the Operational Area, similar to Site-wide soils.  [Note:  As further 
discussed in Section 3.4.1.3, no hexavalent chromium is known to have been used in the 
aluminum manufacturing process (reduction process) or other processes onsite. 
Additionally, the process was a reduction process, and any metals present would be reduced 
to trivalent chromium.] 
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 PCBs were detected in approximately 7% of the samples collected within the Operational 
Area.  In all locations where PCBs were detected, concentrations exceeded USEPA 
Protection of Groundwater Risk Based Soil Screening Levels.  PCBs were detected at 
concentrations exceeding the USEPA Residential RSL for PCB Aroclor-1254 of 0.12 
mg/kg in two of the incremental soil samples; surface soil sample CFISS-013 and shallow 
soil sample CFISS-020.  PCBs did not exceed USEPA Industrial RSLs in any of the 
samples collected within the Operational Area.  

 Pesticides were not detected in any incremental soil sample collected within the 
Operational Area. 

 Similar to the Site-wide soils, the analytical soil data from the Operational Area indicate 
that concentrations of PAHs and metals were observed that often exceed the USEPA 
Protection of Groundwater Risk Based Soil Screening Levels for one or more analyte.  
Therefore, the results from the soil sampling will also be evaluated in tandem with the 
groundwater sampling analytical data collected from the monitoring wells within the 
Operational Area to assess whether, and to what extent, constituents detected in soil are 
impacting groundwater quality.  

Based on the statistical summary and a review of the Operational Area soil conditions, maps 

displaying data for cyanide, fluoride, selected PAHs, and selected metals were created to visually 

evaluate the areal distribution and magnitude of exceedances of each compound.  The various 

maps are provided in Appendix N, Plates N8 through N12.  The sections below provide additional 

detail regarding the conditions within the Operational Area incremental soil samples. 

3.4.2.1  Operational Area Cyanide and Fluoride  

The distribution of cyanide and fluoride within the Operational Area is shown in Appendix N, 

Plate N8.  These data indicate the following: 

 Cyanide and fluoride were detected in 100% of the incremental soil samples collected in 
the Operational Area. 

 Cyanide was detected at concentrations above the USEPA Industrial RSL of 15 mg/kg in 
two incremental soil samples, both in surface samples collected in the Former Drum 
Storage Area (CFISS-002 and CFISS-003).  Cyanide concentrations were above the 
USEPA Residential RSL of 2.3 mg/kg from four additional incremental soil samples 
including in three surface soil samples from within the Former Drum Storage Area (CFISS-
001, CFISS-002, and CFISS-003) and the shallow soil sample collected at CFISS-014.  
Similar to Site-wide soils, in each location where cyanide was detected, it exceeded the 
USEPA Protection of Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg 
(100% of all Operational Area soil samples). 
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 Fluoride was detected at concentrations above the USEPA Residential RSL of 310 mg/kg 
in 25 incremental soil samples collected from 14 DUs within the Operational Area.  
Fluoride concentrations exceeded the USEPA Residential RSL in 33% of surface samples 
and 26% of shallow samples.  Although fluoride was detected frequently above the USEPA 
Residential RSL, no concentrations exceeded the USEPA Industrial RSL of 4,700 mg/kg 
in any sample collected from the Operational Area.  The detected concentrations exceeded 
the USEPA Protection of Groundwater Risk Based Soil Screening Level of 12 mg/kg in 
100% of all Operational Area soil samples. 

3.4.2.2  Operational Area PAHs  

PAHs that were most frequently detected in soil from within the Operational Area at 

concentrations exceeding USEPA Industrial and Residential RSLs are shown in Appendix N, 

Plates N9 and N10.  The PAH data indicate the following: 

 PAHs frequently detected at concentrations above USEPA Industrial RSLs within the 
Operational Area include benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, dibenz(a,h)anthracene, and indeno[1,2,3-cd]pyrene.   

 Similar to Site-wide soils, PAH exceedances are distributed throughout the Operational 
Area, and are similar in magnitude to PAH exceedances observed in discrete soil samples 
collected around the Main Plant Area. 

 Similar to Site-wide soils, the frequency and magnitude of exceedances decrease with 
increasing depth from surface samples to shallow samples across the Operational Area; 
however, four PAHs are detected at concentrations greater than USEPA Industrial RSLs in 
more than 20% of shallow incremental soil samples from within the Operational Area. 

 Similar to Site-wide Soils, multiple PAHs were detected at concentrations exceeding 
USEPA Protection of Groundwater Risk Based Soil Screening Levels, including 
benzo[a]anthracene and benzo[a]pyrene which were detected at concentrations exceeding 
in 100% of both surface and shallow soils in the Operational Area. 

3.4.2.3  Operational Area Metals  

Metals that were most frequently detected in soil from within the Operational Area at 

concentrations exceeding USEPA Industrial and Residential RSLs are shown in Appendix N, 

Plates N11 and N12.  The metals data indicate the following: 

 Seventeen different metals were detected in all incremental soil samples collected within 
the Operational Area. 

 Similar to Site-wide soils, aluminum, arsenic, cobalt, iron, and manganese were detected 
at concentrations exceeding USEPA Residential RSLs in all incremental soil samples.  
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 Arsenic was detected at concentrations exceeding the USEPA Industrial RSL of 3 mg/kg 
in 100% of incremental soil samples.  Arsenic was detected with concentrations greater 
than ten times the USEPA Industrial RSL in the incremental soil sample CFISS-038.  
[Note:  As further discussed in Section 3.4.4.4, arsenic commonly exceeds the Industrial 
RSL in soils throughout Montana.] No other metals were detected at concentrations above 
USEPA Industrial RSLs.   

 The areal distribution of metals exceedances is widespread across the Operational Area and 
in general concentrations appear similar within the two sampling depth intervals. 

 Lead was detected in 100% of the incremental soil samples collected within the Operational 
Area.  Lead was detected at concentrations exceeding the USEPA Residential RSL of 
400 mg/kg in one incremental soil sample (CFISS-006). 

 Metals that were detected in the Operational Area typically exceeded the USEPA 
Protection of Groundwater Risk Based Soil Screening Levels in all locations. 

3.4.2.4  Comparison of Field vs. Lab Processing of Incremental Soil Samples 

The following section provides a comparison of the incremental soil sampling analytical results 

that were generated using two different sample processing procedures during the Phase I Site 

Characterization.  Initially, the incremental soil samples collected from DUs 001 through 015 

were field processed by Roux Associates/Hydrometrics personnel.  As documented in Field 

Modification #4, field processing by Roux Associates/Hydrometrics was discontinued after 

sampling of DUs 001 through 015, and full composite samples were shipped to TestAmerica for 

laboratory controlled pre-processing and preparation in accordance with their SOP for ISM 

sampling.  As part of this modification, three DUs (DU 002, 006, and 008) were re-sampled to 

allow for a comparison of the results from the two methods (field processing vs. laboratory 

processing), and for assessment of whether or not the initial field processing approach could have 

resulted in either a low or high bias relative to the laboratory processing methods.  

Following the re-sampling of DUs 002, 006 and 008, Roux Associates conducted an evaluation of 

the results in accordance with instructions from the USEPA outlined in field modification #4 in 

order to determine if re-sampling should potentially occur in the twelve DUs that were not 

re-sampled.  The analytical results for the twelve DUs that have not been re-sampled were adjusted 

such that the results account for the variability between sampling methodologies and the limited 

re-sampling of the DUs.  The adjusted results were then compared relative to screening thresholds.  

If the adjusted value exceeded the minimum of the applicable screening values for a depth interval, 
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and did not prior to the adjustment, re-sampling of the entire interval according to the lab 

processing protocol would be required. 

In order to make the adjustment to the results as described above, the maximum relative percent 

difference (RPD) was determined on a chemical by chemical basis, by comparing the results from 

the initial sampling (i.e., field processing method), with the results from the re-sampling (i.e., lab 

processing method).  The RPD for each chemical was calculated by using the following formula 

as outlined in the USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods 

Data Review (USEPA, 2014b):  

 

Note that the maximum RPD was only able to be determined for chemicals where one or both 

samples indicated detected values.  For those chemicals where only one sample indicated a 

detected value and the other indicated a non-detect value, a value of one-half the detection limit 

was used in place of the non-detect value.  Once the maximum RPD for each chemical was 

determined, the maximum RPD was then increased by 10% for each chemical to account for the 

limited re-sampling and unknown realm of uncertainty.  The calculation of the maximum RPD + 

10% is summarized in Appendix M.   

The original results for the twelve DUs not re-sampled were then increased by this percentage 

(maximum RPD% +10%) and compared to the minimum of the applicable human health or 

ecological screening values for a depth interval.  Note that results were only adjusted if a maximum 

RPD for that chemical was calculated. The results of the evaluation and adjustments are 

summarized in the tables provided in Appendix M.  Due to the variability of the results, when 

comparing concentrations measured in field processed samples to those measured in the laboratory 

processed samples, as part of the Phase II Site Characterization program the remaining twelve DUs 
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originally sampled using field processing methods will be re-sampled utilizing the lab processing 

protocols in accordance with the ITRC ISM guidance.   

3.4.3  Drainage Structure Soil Quality 

The following section provides a summary of drainage structure soil quality based on laboratory 

analytical data that were generated during the Phase I Site Characterization.  The locations of the 

drainage structure sampling are shown on Plate 2.  Data summary tables containing all of the soil 

data from samples within four drainage structures and from soil borings drilled through three 

drainage structures are provided in Appendix L, Tables L13 through L18.  

Results from the drainage structure sampling were compared to the same USEPA screening levels 

as Site-wide soils to evaluate soil quality and determine the presence, or lack thereof, of COPCs 

within and below the drainage structures.  Table 14 provides a statistical summary the analytical 

results for soil collected from the drainage structures.  These tables identify the frequency of 

detection; as well as the minimum, maximum and average detected concentrations, of each analyte 

in soil for the respective depth interval.  Where concentrations were non-detect, the statistics were 

calculated using ½ the method detection limit.  The MDLs achieved throughout the Phase I Site 

Characterization, relative to USEPA screening levels, were evaluated and further described in 

Section 3.8. In addition, the statistical summary tables provide the frequency that the measured 

concentration of each analyte in soil from within or below the drainage structure exceeded the 

screening criteria. 

In general, the soil conditions within the drainage structures were observed to be similar to the 

Site-wide soil conditions described in Section 3.4.1.  The drainage structure analytical data indicate 

the following: 

 Cyanide was detected at concentrations above the USEPA Residential RSL of 2.3 mg/kg 
in one drainage structure sampling location, CFDS-013, immediately below the drainage 
structure.  Cyanide was not detected at concentrations above the USEPA Industrial RSL of 
15 mg/kg within or below the sampled drainage structures.  Similar to Site-wide soils, in 
each location where cyanide was detected, it exceeded the USEPA Protection of 
Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg (100% of all drainage 
structure soil samples). 

 Fluoride was detected at concentrations above the USEPA Residential RSL of 310 mg/kg 
in three of the four soil samples from within the drainage structures and two of the three 
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samples from immediately below the drainage structure.  Fluoride was not detected above 
the USEPA Industrial RSL of 4,700 mg/kg within or below the sampled drainage 
structures.  Similar to Site-wide soils, in each location where fluoride was detected, it 
exceeded the USEPA Protection of Groundwater Risk Based Soil Screening Level of 
12 mg/kg (100% of all drainage structure soil samples). 

 SVOCs (primarily PAHs similar to Site-wide soils) were detected at concentrations above 
USEPA Industrial RSLs in samples from within and immediately below the drainage 
structures, with a decreasing magnitude of exceedance of PAHs within samples from below 
the drainage structures.  PAHs including benzo[a]anthracene, benzo[a]pyrene, 
benzo[b]fluoranthene dibenz(a,h)anthracene, and indeno[1,2,3-cd]pyrene exceeded the 
USEPA Protection of Groundwater Risk Based Soil Screening Levels in all nine locations. 

 Metals (similar to Site-wide soils) were detected at concentrations above USEPA 
Residential RSLs, most frequently including aluminum, arsenic, chromium, manganese, 
iron and cobalt.  Arsenic was detected at concentrations above the USEPA Industrial RSL 
of 3 mg/kg in seven drainage structure samples.  Chromium was detected above the 
USEPA Industrial RSL for hexavalent chromium of 6.3 mg/kg in eight drainage structure 
samples.  Metals typically exceeded the USEPA Protection of Groundwater Risk Based 
Soil Screening Levels. 

 VOCs were not detected at concentrations above USEPA Residential or Industrial RSLs in 
any of the soil samples collected from within or below the drainage structures.  Benzene 
was detected at concentrations exceeding the USEPA Protection of Groundwater Risk 
Based Soil Screening Levels in eight of the nine drainage structure samples.  

 PCBs and pesticides were not detected in any of the soil samples collected within or below 
the drainage structures. 

 Similar to the Site-wide soils, the results indicate that concentrations of PAHs and metals 
were observed in the drainage structure soil samples that often exceed the USEPA 
Protection of Groundwater Risk Based Soil Screening Levels for one or more analyte.  
Therefore, the results from the soil sampling will also be evaluated in tandem with the 
groundwater sampling analytical data collected from the Site-wide monitoring wells to 
assess whether, and to what extent, constituents detected in soil are impacting groundwater 
quality. 

The distribution of cyanide and fluoride, PAHs, and metals in and below the drainage structures 

are shown in Appendix N, Plates N13 through N17.   

3.4.4  Background Area Soil Quality 

The following section provides a summary of Background Area soil quality based on laboratory 

analytical data that were generated during the Phase I Site Characterization.  As described in 

Section 2.8, the background soil sampling locations are located in the western portion of the Site 
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where there were no historical operations (Plate 2).  Data summary tables containing all of the 

Background Area soil data generated during the work are provided in Appendix L, Tables L19 

through L24.   

Analytical data collected from the Background Area were compared to the same USEPA screening 

levels as Site-wide soils in order to evaluate soil quality in an area within the Site where no 

previous historical operations were conducted.  Tables 15 through 17 provide a statistical summary 

of the analytical results for surface soil (0-0.5 ft-bls), shallow soil (0.5-2 ft-bls) and intermediate 

soil (typically 10-12 ft-bls), respectively.  These tables identify the frequency of detection; as well 

as the minimum, maximum and average detected concentrations, of each analyte in soil for the 

respective depth interval.  Where concentrations were non-detect, the statistics were calculated 

using ½ the method detection limit.  The MDLs achieved throughout the Phase I Site 

Characterization, relative to USEPA screening levels, were evaluated and further described in 

Section 3.8.  In addition, the statistical summary tables provide the frequency that the measured 

concentration of each analyte in soil exceeded the screening criteria. 

The evaluation of the statistical summary of soil data presented in Tables 15 through 17 indicates 

the following about the Background Area soil conditions: 

 Cyanide was detected in greater than 83%, and fluoride within 100%, of all Background 
Area soil samples.  The measured concentrations for both cyanide and fluoride did not 
exceed USEPA Residential or Industrial RSLs in any samples collected within the 
Background Area.  Concentrations of cyanide exceeded USEPA Protection of 
Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg in each location where 
cyanide was detected.  Fluoride was not detected at concentrations above the USEPA 
Protection of Groundwater Risk Based Soil Screening Level with the exception of two 
surficial soil samples. 

 SVOCs (primarily PAHs similar to Site-wide soils) were detected across the Background 
Area, primarily in surface soil samples (several PAHs were detected in six out of the eight 
background surface samples).  The frequency of PAH detections decreases with depth such 
that in the intermediate depth, no PAHs were detected.  No PAHs were detected at 
concentrations above USEPA Industrial RSLs in any sampling depth interval.  
Benzo[a]pyrene and benzo[b]fluoranthene were detected at concentrations above the 
USEPA Residential RSLs (0.016 mg/kg and 0.16 mg/kg, respectively) in surface soils. 
Benzo[a]pyrene, benzo[b]fluoranthene, and benzo[b]fluoranthene were detected at 
concentrations above USEPA Protection of Groundwater Risk Based Soil Screening 
Levels in more than half of the background surface soil samples.  
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 Metals (similar to Site-wide soils) were detected in all soil samples collected from the 
Background Area.  Aluminum, arsenic, chromium, cobalt, iron, and manganese were 
detected at concentrations above USEPA Residential RSLs.  Arsenic was detected at 
concentrations exceeding the USEPA Industrial RSL of 3 mg/kg in 83% of the samples.  
[Note:  As further discussed in Section 3.4.4.4, arsenic commonly exceeds the Industrial 
RSL in soils throughout Montana.]  Chromium was detected at concentrations exceeding 
the USEPA Industrial RSL for hexavalent chromium of 6.3 mg/kg in 88% of the samples.  
[Note:  As further discussed in Section 3.4.1.3, no hexavalent chromium is known to have 
been used in the aluminum manufacturing process (reduction process) or other processes 
onsite.  Additionally, the process was a reduction process, and any metals present would 
be reduced to trivalent chromium.] 

 VOCs (similar to Site-wide soils) were detected across the Background Area.  Acetone, 
benzene, and toluene were mostly commonly detected, with concentrations less than 
USEPA Residential and Industrial RSLs in all soil samples collected from the Background 
Area.  Benzene was detected at concentrations above USEPA Protection of Groundwater 
Risk Based Soil Screening Levels in more than half of the background surface soil samples 

 PCBs and pesticides were not detected in any soil sample collected from the Background 
Area. 

 Similar to the Site-wide soils, the results indicate that concentrations of SVOCs and metals 
were observed that often exceed the USEPA Protection of Groundwater Risk Based Soil 
Screening Levels for one or more analyte.  Therefore, the results from the soil sampling 
will also be evaluated in tandem with the groundwater sampling analytical data collected 
from the monitoring well network to assess groundwater quality.  

3.4.4.1  Background Area Cyanide and Fluoride  

The distribution of cyanide and fluoride within the Background Area is shown in Appendix N, 

Plate N1.  The cyanide and fluoride data collected from Background Area soils during the Phase I 

Site Characterization indicate the following: 

 Cyanide was detected within 88% of surface samples, 88% of shallow samples and 75% 
of intermediate depth samples.  In each location where cyanide was detected, it exceeded 
the USEPA Protection of Groundwater Risk Based Soil Screening Level of 0.0015 mg/kg. 

 Although cyanide was detected widespread across the Background Area, cyanide 
concentrations are below the USEPA Residential RSL of 2.3 mg/kg in all samples. 

 Fluoride was detected within 100% of surface, shallow, and intermediate depth samples 
collected from the Background Area.  Fluoride concentrations exceeded the USEPA 
Protection of Groundwater Risk Based Soil Screening Level of 12 mg/kg in two surficial 
samples, but did not exceed in any shallow samples or intermediate depth samples.  

  Although fluoride was detected widespread across the Background Area, fluoride 
concentrations are below the USEPA Residential RSL of 310 mg/kg in all samples. 
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3.4.4.2  Background Area PAHs 
PAHs that were most frequently detected in soil at concentrations exceeding USEPA Residential 

RSLs within the Background Area are shown in Appendix N, Plates N2 through N4.  The PAH 

data collected from Background Area soils during the Phase I Site Characterization indicate 

the following: 

 PAHs that were most frequently detected included benzo[a]pyrene, benzo[b]fluoranthene, 
chrysene, fluoranthene, phenanthrene, and pyrene (> 33%).  

 The frequency and magnitude of exceedances decrease with increasing depth, with most 
detections in the surface soil.  There were no detections of PAHs in the intermediate depth 
(10-12 ft bls) soil samples in the Background Area. 

 PAHs were detected at concentrations less than USEPA Industrial RSLs within all 
sampling intervals in the Background Area.  With the exception of benzo[a]pyrene and 
benzo[b]fluoranthene, PAH concentrations are typically less than USEPA Residential 
RSLs within all sampling intervals in the Background Area.  

 Benzo[a]anthracene, benzo[a]pyrene and benzo[b]fluoranthene were detected at 
concentrations exceeding the USEPA Protection of Groundwater Risk Based Soil 
Screening Levels in surface soils.  With the exception of benzo[a]pyrene, no other detected 
PAHs exceeded the USEPA Protection of Groundwater Risk Based Soil Screening Levels 
in shallow soils.  

3.4.4.3  Background Area Metals 

Metals that were most frequently detected in soil at concentrations exceeding USEPA Residential 

RSLs within the Background Area are shown in Appendix N, Plates N5 through N7.  The metals 

data collected from the Background Area during the Phase I Site Characterization indicate the 

following: 

 Sixteen different metals were detected in 100% of the surface, shallow, and intermediate 
depth soil samples collected from the Background Area. 

 The areal distribution of the detected metals is widespread across the Background Area and 
in general the concentrations appear similar across the three sampling intervals. 

 Aluminum, arsenic, chromium, cobalt, iron, and manganese were detected at 
concentrations exceeding USEPA Residential RSLs in at least 79% of the samples 
collected in the Background Area.  Arsenic was detected at concentrations exceeding the 
USEPA Industrial RSL of 3 mg/kg within 88% of surface samples, 88% of shallow samples 
and 75% of intermediate depth samples. Chromium was detected at concentrations 
exceeding the USEPA Industrial RSL for hexavalent chromium of 6.3 mg/kg within 88% 
of surface samples, 88% of sallow samples and 88% of intermediate depth samples.  
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Exceedances of USEPA Residential and Industrial RSLs for metals are similar to Site-wide 
soils. 

3.4.4.4  Background Area Statistics Compared to Site-Wide Soils 

The following section describes the statistical evaluation of the analytical data for soil within the 

Background Area and provides a comparison of the Background Area data to the concentrations 

measured during the Site-wide discrete soil sampling.  The following evaluation focuses on metals 

because metals are naturally occurring substances in the environment, and because it is not readily 

apparent, from evaluation of Site-wide soil provided in the prior sections of this Data Summary 

Report, which metals may be considered as Site-related contaminants.   

Cyanide, fluoride and PAHs can also be found as naturally occurring substances within the 

environment; however, as specified in the preliminary conceptual site model within the RI/FS 

Work Plan, these constituents were presumed to be primary COPCs at the Site based upon 

knowledge of historical Site operations and the results of prior investigations.  This presumption 

has been further confirmed based upon the concentrations of these COPCs detected in soil within 

Site features at various locations across the Site; as well as, in the case of cyanide and fluoride, in 

groundwater as described in Section 3.5.  Therefore, cyanide, fluoride and PAHs were not included 

in the statistical evaluation of the Background Area soil quality for this Data Summary Report. 

The Background Area is located in an open field area within the western portion of Site where 

historical aerial photographs dating back to the 1940s show un-forested areas with no evidence of 

industrial operations.  Prior to using the metals concentrations measured in the Background Area 

as a reference for evaluating which metals are Site-related, an evaluation was performed to assess 

whether the metals concentrations within the Background Area are representative of natural 

conditions that have not been affected by historical Site operations.  In order complete this 

assessment, the surface soil (0-0.5 ft-bls) metals concentrations measured within the Background 

Area were compared to existing Montana surface soil metals data from the Montana Background 

Soils Investigation (MSBI), as reported in “Background Concentrations of Inorganic Constituents 

in Montana Surface Soils” (Hydrometrics, 2013).  As summarized in the below table, a comparison 

of the mean concentration for metals in surface soil indicates that in general, Background Area 

mean concentrations are less than MBSI mean concentrations.  Mean surface soil concentrations 
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for aluminum, barium, and copper were greater in the Background Area than the MBSI 

concentrations.  The mean concentrations for copper (17.9 mg/kg in Background Area surface soil 

and 17.6 mg/kg in MSBI surface soil) are almost identical, indicating that the concentrations of 

these metals can be considered representative of natural conditions.  MBSI did not provide mean 

values for calcium, cyanide, magnesium, potassium, or sodium (indicated as not available [NA] 

on the below summary table).   

Analytical 
Parameter 

Phase I 
Background 
Area Mean 
(mg/kg) for 
Surface Soil 

Phase I 
Background 
Area Mean 
(mg/kg) for 
Shallow Soil 

Phase I 
Background 
Area Mean 
(mg/kg) for 

Intermediate 
Depth Soil 

MBSI Surface 
Soil Mean 

(mg/kg) for 
Surface Soil 

  (0-0.5 ft-bls) (0.5-2 ft-bls) (10-12 ft-bls) (0-0.5 ft-bls) 

Aluminum 21,525 18,575 7,389 15,500 

Arsenic 5.2 5.0 4.0 11.4 

Barium 305.1 255.6 73.4 195 

Beryllium 0.85 0.71 0.35 0.7 

Calcium 5,938 4,430 16,950 NA 

Chromium 13.2 12.9 10.7 19.6 

Cobalt 6.0 6.1 4.6 7.3 

Copper 17.9 15.9 11.1 17.6 

Iron 16,518 15,901 11,564 18,200 

Lead 12.8 13.8 6.2 15.3 

Magnesium 8,455 8,426 9,084 NA 

Manganese 375.3 418.3 386.1 508 

Mercury 0.02 0.02 0.01 0.05 

Nickel 12.2 11.3 8.8 16.6 

Potassium 1,097.8 945.6 628.1 NA 

Selenium 0.4 0.3 ND 0.4 

Sodium 147 151 18 NA 

Vanadium 13.1 12.3 8.0 30.9 

Zinc 55.9 44.9 28.5 60.5 

The ProUCL software developed by USEPA (ProUCL Software, Version 5.1.002, May 2016) was 

used to perform additional statistical analyses in order to compare Background Area metals 

concentrations to Site-wide metals concentrations.  As specified in the Phase I Site 

Characterization SAP, the 95% UCL was calculated on the mean of metals data from the 

Background Area in order to compare to Site-wide metals data.  However, when conducting this 
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evaluation Roux Associates recognized that this was not the best statistical approach because some 

individual concentrations that are representative of natural conditions would be expected to exceed 

the 95% UCL on the mean.  Therefore, it was determined that using this as the only statistical 

metric would likely result in the identification of some metal analytes as Site-related when they 

are present at concentrations within the expected range of background concentrations.   

In order to address the above described limitations of using the 95% UCL on the mean, 

Background Threshold Values (BTVs) were also calculated using the Upper Tolerance Limit 

(UTL) with 90% coverage and 95% confidence on the mean (UTL 95/90).  This is a more 

statistically valid approach to establishing an upper limit of the expected background metals 

concentrations for comparison to the metals concentrations detected in individual Site-wide soil 

samples collected at locations within and around the Site features.  This approach is consistent 

with the USEPA ProUCL User Guide (USEPA, 2015) and USEPA Guidance for Comparing 

Background and Chemical Concentrations in Soil for CERCLA Sites (USEPA, 2002). 

Calculations of the 95% UCL, and the BTV were performed using USEPA’s ProUCL software.  

The Background Area BTV using the UTL 95/90 was calculated using four different data 

distribution methods; Normal Distribution UTL; Gamma Wilson Hilferty (Gamma WH) UTL; 

Gamma Hawkins Wixley (Gamma HW) UTL; and Non-Parametric UTL/Highest Concentration. 

All ProUCL outputs for the distribution methods mentioned above are provided in Appendix P.  

A summary table of the results for each of the UTL distribution methods output from ProUCL is 

provided in Appendix Q. 

The results from the following three distribution methods were used in an effort to compare 

Site-wide soil metals data to a range of statistical threshold values: 

 Background Area 95% UCL (as specified in the Phase I SAP); 

 Background Area Non-Parametric UTL 95/90 (highest Background Area concentration); 
and 

 Background Area UTL 95/90 (using either Gamma HW UTL or Normal UTL, most 
statistically valid approach). 

Table 18 provides the Background Area UTL distribution results for surface soil (0-0.5 ft-bls), 

shallow soil (0.5-2 ft-bls) and intermediate soil (typically 10-12 ft-bls) for each metal and also 
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includes a comparison to the MBSI UTL.  Maps depicting the relative concentrations of metals in 

Site-wide soil compared to the above Background Area statistical threshold values are provided in 

Appendix R, Plates R1 through R55.  These plates are thematic maps (i.e., color coded dot maps) 

that facilitate the identification of locations where the Site-wide metal was detected, the locations 

where analyte concentrations exceed the above Background Area statistical threshold values, and 

the relative magnitude of the exceedances. 

Site-wide metals data compared to Background BTVs indicate that in general, exceedances of the 

BTVs are focused primarily in the Ponds and around the landfills and the Main Plant Area.  Outside 

of Site features, metals are typically detected at concentrations below the BTVs and the 

Background Area 95% UCL.  

The soil quality data from the Background Area will be further evaluated during preparation of the 

Risk Assessment Work Plan to determine which metals will be retained for further evaluation at 

the Site.  Additional background studies will be evaluated and discussed during the risk assessment 

process if necessary. 

3.4.5  Borrow Pit Area Soil Quality 

As described in Field Modification #6 and Section 2.15, soil samples were collected from test pits 

within the Borrow Pit Area to provide an initial evaluation of soil conditions within the Borrow 

Pit Area and to support decisions regarding the acceptability of soil from the Borrow Pit Area for 

use as fill material as part of the ongoing Site demolition activities being performed by Calbag. 

Soil analytical data from samples collected within seven test pits completed across the Borrow Pit 

Area are summarized in Appendix L, Tables L25 through L30.  Soil data results from the Borrow 

Pit Area were compared to the same screening criteria as Site-wide soils.  Tables 19 and 20 provide 

a statistical summary of the analytical results for Borrow Pit surface soil (0-0.5 ft-bls) and 

intermediate depth soil (2-4 ft-bls and 10-12 ft-bls), respectively.  These tables identify the 

frequency of detection; as well as the minimum, maximum and average detected concentrations, 

of each analyte in soil for the respective depth interval.  Where concentrations were non-detect, 

the statistics were calculated using ½ the method detection limit.  The MDLs achieved throughout 

the Phase I Site Characterization, relative to USEPA screening levels, were evaluated and further 
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described in Section 3.8.  In addition, the statistical summary tables provide the frequency that the 

measured concentration of each analyte in soil exceeded the screening criteria.  The evaluation of 

the statistical summary data indicates the following about the Borrow Pit Area soil conditions: 

 Cyanide was detected in 71% of Borrow Pit Area soil samples. Cyanide concentrations did 
not exceed USEPA Industrial RSLs or Residential RSLs.  Where detected, concentrations 
of cyanide exceeded USEPA Protection of Groundwater Risk Based Soil Screening Level 
of 0.0015 mg/kg. 

 Fluoride was detected in 100% of Borrow Pit Area soil samples.  Fluoride concentrations 
did not exceed USEPA Residential RSLs or Industrial RSLs. Concentrations of fluoride 
exceeded USEPA Protection of Groundwater Risk Based Soil Screening Level of 12 mg/kg 
in all surface Borrow Pit Area soil samples and 21% of intermediate depth Borrow Pit Area 
soil samples. 

 SVOCs (primarily PAHs similar to Site-wide soils) were detected in surface Borrow Pit 
Area soils at concentrations exceeding USEPA Residential RSLs.  Benzo[a]pyrene was the 
only PAH detected in surface soil at concentrations exceeding USEPA Industrial 
RSLs (detected at three locations; maximum concentration of 0.85 mg/kg).  SVOC 
concentrations did not exceed USEPA Residential RSLs or Industrial RSLs in intermediate 
depth soils, and only one detection of benzo[a]pyrene exceeded the USEPA Protection of 
Groundwater Risk Based Soil Screening Level.  

 Metals were detected in each soil sample collected from the Borrow Pit Area. Aluminum, 
arsenic, chromium, cobalt, iron, and manganese were detected at concentrations exceeding 
USEPA Residential RSLs in 100% of surface soils, and in at least 79% of intermediate-
depth soils.  Arsenic and chromium were detected at concentrations exceeding USEPA 
Industrial RSLs in 18 of 22 total samples collected.  As further discussed below, metals 
detected at concentrations exceeding USEPA RSLs within the Borrow Pit Area are present 
at similar concentrations within the Background Area. 

 VOCs were detected in intermediate depth soils samples with concentrations less than 
USEPA Residential or Industrial RSLs.  With the exception of one detection of benzene, 
all detections of VOCs were at concentrations less than the USEPA Protection of 
Groundwater Risk Based Soil Screening Levels. 

 PCBs and pesticides were not detected in Borrow Pit Area soil samples. 

 Similar to the Site-wide soils, the results indicate that concentrations of SVOCs and metals 
were observed that often exceed the USEPA Protection of Groundwater Risk Based Soil 
Screening Levels for one or more analyte.  Therefore, the results from the Borrow Pit Area 
soil sampling will also be evaluated in tandem with the groundwater sampling analytical 
data collected from Site-wide monitoring wells to assess groundwater quality.  

Roux Associates submitted a letter report to the USEPA dated December 13, 2016, which 

summarized the results of the Borrow Pit Area samples that were utilized to evaluate the 
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acceptability for use of these soils as fill material.  The sample depth intervals evaluated in the 

letter included the 2-4 ft-bls and 10-12 ft-bls intervals.  Surface soils were not included in the letter 

report evaluation because surface soils were not approved to be utilized as fill material in 

accordance with the CFAC Borrow Pit Open Cut Permit filed with the Montana Department of 

Environmental Quality (MDEQ) (Permit #2724, October 29, 2015). 

The letter summarized that metals were detected within the Borrow Pit Area above USEPA 

Residential and Industrial RSLs; however, based upon review of the historical Site information 

and aerial photographs previously submitted to USEPA with the Remedial Investigation Work 

Plan, no industrial Site operations were conducted within the Borrow Pit Area.  A comparison of 

the Phase I Site Characterization analytical results for metals exceeding USEPA Residential RSLs 

from the Borrow Pit Area, to the Background Threshold Values (BTV) calculated using the Upper 

Tolerance Limit (UTL) with 90% coverage and 95% confidence on the mean (UTL 95/90) for 

metals and the mean metals concentrations for bulk soil samples reported in the Montana 

Background Soil Investigation (MBSI) Report (Hydrometrics, Inc., 2013), was provided in the 

letter report.   

At each Borrow Pit Area sample location, soil samples were collected at the surface (0 to 0.5 ft-bls) 

and at two intermediate depths (2 to 4 ft-bls and 10-12 ft-bls).  The mean of all intermediate-depth 

Borrow Pit Area samples (intervals 2 to 4 ft-bls and 10-12 ft-bls) was compared with the mean of 

all Background Area samples collected from both 0.5 to 2 ft-bls and 10 to 12 ft-bls intervals.  To 

assess the comparability of the Borrow Pit Area and Background Area datasets, the distribution 

and variance of each metal that exceeded USEPA Residential RSLs at the shallow and intermediate 

depths in the Borrow Pit Area (aluminum, arsenic, chromium, cobalt, iron, and manganese) were 

compared using ProUCL.  A goodness of fit test was performed to assess if the datasets follow a 

normal distribution.  The data from each metal at both depth intervals of the Borrow Pit Area 

follow a normal distribution.  The Background Area data also follow normal distributions, with 

the exception of cobalt and iron at the shallow depth intervals.  Cobalt and iron in shallow soils do 

not follow any discernable distribution at a 90% confidence level.  For both datasets, the variances 

of each metal at both depth intervals are comparable, with the exception of aluminum and 

chromium at the intermediate depth interval. 
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A two-sample t-test was run for each metal and depth combination in which the data from both the 

Borrow Pit Area sample and the Background Area sample follow a normal distribution.  The null 

hypothesis for the t-tests state that the sample means are statistically equivalent.  Based upon the 

results of the t-tests, it can be concluded with 95% confidence that the null hypothesis should not 

be rejected for shallow arsenic, shallow chromium, or five of the six intermediate metals (i.e., the 

datasets for the Background Area and Borrow Pit Area are statistically equivalent).  The null 

hypothesis is rejected for shallow aluminum, shallow manganese, and intermediate chromium. 

Samples that did not follow a normal distribution were tested with a Tarone-Ware two-sample 

hypothesis test.  Again, the null hypothesis for the hypothesis tests state that the sample means are 

statistically equivalent. Both shallow cobalt and shallow iron do not reject the null hypothesis with 

95% confidence.  The ProUCL data outputs for the normality tests and distribution tests are 

provided in Appendix P. 

The table below summarizes the comparison between the mean metals concentrations from the 

Borrow Pit Area and the mean metals concentrations from soils collected in the Background Area 

as part of the Phase I Site Characterization, as described in Section 3.4.4.4 above. 

Analyte 

Phase I 
Borrow Pit 
Area Mean 
(0-0.5 ft-bls) 

(mg/kg) 

Phase I 
Background 
Area Mean 
(0-0.5 ft-bls) 

(mg/kg) 

Phase I  
Borrow Pit  
Area Mean 

(Intervals 2-4 ft-
bls and 10-12 ft-

bls [mg/kg]) 

Phase I 
Background 
Area Mean 
(0.5-2 and 

10-12 ft bls) 
(mg/kg) 

MBSI UTL 
(0-0.5 ft-

bls) 
(mg/kg) 

MBSI Mean 
(0-0.5 ft-bls) 

(mg/kg) 

Aluminum 16,371 21,525 9,741 12,982 25,941 15,500 

Arsenic 4.44 5.16 4.74 4.49 22.5 11.4 

Chromium*  10.61 13.23 8.02 11.81 41.7 19.6 

Cobalt 5.11 5.96 4.62 5.3 10 7.3 

Iron 15,729 16,517 12,532 13,733 24,400 18,200 

Manganese 629 375 338 402 880 508 

The data comparisons also indicate that metals concentrations measured in surface soils (0-0.5 ft-

bls) from the Borrow Pit Area are similar to metals concentrations within the Background Area at 

the Site with the exception of aluminum and manganese.  Metals concentrations for Borrow Pit 

Area surface soils are less than the MBSI metals UTL concentrations, and are less than or similar 
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to the MBSI metals mean concentrations.  As previously stated, surface soils from the Borrow Pit 

Area will not be utilized as fill material. 

The data comparisons indicate that the metals concentrations measured in the soils from the 

intermediate depth (intervals 2-4 ft-bls and 10-12 ft-bls) Borrow Pit Area are similar to 

concentrations within the Background Area at the Site and the background concentrations for the 

State of Montana with the exception of chromium.  These findings further support that the 

concentrations of metals exceeding USEPA Residential RSLs from the Borrow Pit Soil are 

attributable to natural conditions that are typical of Montana soils.  

3.4.6  Fate and Transport Soil Parameters 

Total organic carbon (TOC), soil grain size, soil bulk density and soil moisture content were 

analyzed on selected soil samples to support future fate and transport assessment and modeling 

efforts, if necessary as part of the RI/FS.  The remainder of this section summarizes the analytical 

results for the fate and transport parameters.  

3.4.6.1  Total Organic Carbon 

Total organic carbon (TOC) in soil was analyzed in 17 surface samples, 20 shallow samples, 

21 intermediate samples, and 16 below water table samples across the Site.  TOC results are 

provided in Appendix L, Table L6. The TOC data indicate the following: 

 TOC ranged from 3,920 mg/kg to 56,500 mg/kg in surface soils; 

 TOC ranged from 1,450 mg/kg to 57,200 mg/kg in shallow soils;  

 TOC ranged from 816 mg/kg to 316,000 mg/kg in intermediate depth soils; and 

 TOC ranged from 213 mg/kg to 44,700 mg/kg in below water table soils. 

3.4.6.2  Grain Size  

Grain size was analyzed in 18 soil samples collected at various depths during monitoring well 

drilling activities and from 24 soil and sediment samples collected within the Site surface water 

features including:  Cedar Creek, Cedar Creek Reservoir Drainage Overflow, the North and South 

Percolation Ponds, and the Flathead River.  The results of the grain size analysis are displayed on 

Plate 13 and are summarized in Appendix S, Table S1.  
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The sampling depths that were selected for grain size analysis during drilling were selected to 

represent a range of soil lithologies observed during drilling, as described in Section 2.6.  

Six samples were collected at or near the water table within the coarse-grained outwash deposits 

that comprise the upper hydrogeologic unit and 12 samples were collected below the water table 

within the glacial till.  The results from the grain size analysis performed on drilling samples 

indicate: 

 The outwash deposits were primarily comprised of sands, with an average composition of 
11.5 percent gravel, 67.6 percent sand, and 29.2 percent fines.  

 The glacial till deposits varied in grain size with more fines, with an average composition 
of 19.2 percent gravel, 41.8 percent sand, and 39 percent fines. 

Grain size was evaluated on all 24 samples collected within Site surface water features to 

characterize the grain size of surface (0-0.5 ft-bls) soils and sediment within each feature; and, to 

evaluate whether each area is a potential depositional area for sediment.  The results from the grain 

size analysis at these locations indicate: 

 The six samples collected within the main channel of the Flathead River were comprised 
primarily of sand, with an average of 87.8% sands and an average of 12.3% fines.  

 The samples collected within backwater area of the Flathead River near the Seep were 
comprised of primarily fines, with an average of 30.9% sands and an average of 
69.1% fines. 

 The samples collected within the Cedar Creek Reservoir Overflow Drainage were 
primarily composed of sands, with an average of 67.3% sands and an average of 
32.5% fines. 

 The samples collected within the Cedar Creek were primarily composed of sands, with an 
average of 64.7% sands and an average of 35.3% fines. 

 The samples collected within the North Percolation Ponds, South Percolation Ponds, and 
Northern Surface Water Feature were primarily composed of fines, with an average of 
34.6% sands and an average of 65.5% fines. 

3.4.6.3  Soil Moisture Content and Bulk Density 

Soil moisture content and bulk density was analyzed in 18 soil samples collected at various depths 

during monitoring well drilling activities.  The sampling depths that were selected for analysis 

were selected to represent a range of soil lithologies observed during drilling, as described in 

Section 2.6.  Six samples were collected at or near the water table within the coarse-grained 
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outwash deposits that comprise the upper hydrogeologic unit and 12 samples were collected below 

the water table within the glacial till.  The results are summarized in Appendix S, Table S2.  The 

results from the moisture content and bulk density analysis performed on drilling samples indicate: 

 The outwash deposits had an average moisture content of 19.93% and a bulk density 
of 1.62 g/cc.  

 The glacial till deposits had an average moisture content of 11.77% and a bulk density 
of 1.71 g/cc. 

The above findings further support the observations described in Section 3.3.1, that the glacial till 

were typically drier and denser when compared to the outwash and alluvium within the upper 

hydrogeologic unit.  

3.5  Groundwater Quality 

The following sections provide a summary of groundwater quality based on field and laboratory 

analytical data that were generated during the Phase I Site Characterization.  Tables containing all 

of the groundwater quality data generated during the work are provided in Appendix T, Tables T1 

through T4.  Additionally, laboratory data reports were provided to the USEPA as separate 

submittals throughout the work.  Electronic Data Deliverables (EDDs) with the groundwater data 

were also provided online for download by the USEPA from the CFAC RI/FS project database.  

3.5.1  Field Parameters 

Field parameters measured during well purging activities immediately prior to collection of 

groundwater samples and during monitoring well development activities are provided on field 

datasheets included in Appendix C.  The field parameter data were reviewed to evaluate any 

potential anomalies in general groundwater chemistry that could potentially be influencing the 

groundwater sampling results.  

Turbidity was the primary field parameter that was utilized to evaluate monitoring well 

development completeness.  In accordance with the SAP, well development continued until the 

discharge water met a field turbidity value of 10 formazin nephelometric units/nephelometric 

turbidity units (FNU/NTU) or less; or, until the field turbidity did not improve for a period of two 

hours during active development.  As discussed in Section 2.11.1, review of the development data 
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indicates that approximately 24 monitoring wells out of 64 wells that redeveloped did not achieve 

a value of 10 FNU/NTU after two hours of development. 

As part of the field parameter data review, anomalously high pH (i.e., above 10 SUs) was identified 

in 11 monitoring wells (one well installed near the water table and ten wells installed deeper).  

These monitoring wells also typically produced elevated conductivities and low Oxidative 

Reductive Potential (ORP).  Based on the distribution of wells with across the Site and the 

groundwater chemistry observed in the sampling data (as discussed in Section 3.5.2) the elevated 

pH conditions were attributed to the cement grout used during well construction.  The elevated pH 

conditions were discussed with the USEPA and MDEQ during project update conference calls and 

via email correspondence.  The USEPA requested that the pH conditions continue to be assessed 

as part of the ongoing groundwater monitoring activities at the Site.  

As part of the pH evaluation, Roux Associates mobilized personnel from Hydrometrics to the Site 

on October 11, 2016 with the objective of determining if reducing pH levels was possible by 

further purging groundwater from the wells (i.e., flushing the well screen).  Hydrometrics 

personnel were onsite from October 11 through 14, 2016 and October 18 through 20, 2016 and 

purged all 11 wells that were identified as having pH over 10.  During the purging, Hydrometrics 

monitored the pH conditions to observe whether pH was reduced in each well.  The monitoring 

indicated that pH in six of the eleven wells were reduced to below 10 as a result of the purging 

activities.  Monitoring wells with pH remaining above 10 after the purging included CFMW-008a, 

032a, 044a, 53a, and 57a. 

After the purging efforts performed by Hydrometrics were completed, Cascade subsequently 

mobilized to the Site on December 12 through 15, 2016 to complete additional purging at the 

eleven monitoring wells.  During the purging, Cascade monitored the pH conditions to observe 

whether pH was reduced in each well.  The monitoring indicated that six of the eleven wells had 

pH over 10 including CFMW-008a, 032a, 044a, 049a, 53a, and 57a.  The pH in Site-monitoring 

wells will continue to be evaluated during future sampling rounds.  
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3.5.2  Groundwater Laboratory Data 

Laboratory analytical results for groundwater samples collected from Site monitoring wells were 

evaluated to determine the presence, or lack thereof, of COPCs in Site groundwater.  Tables 21 

and 22 provide a statistical summary of the analytical results for groundwater data from monitoring 

wells screened in the upper hydrogeologic unit and below the upper hydrogeologic unit, 

respectively.  These tables identify the frequency of detection; as well as the minimum, maximum 

and average detected concentrations, of each analyte in groundwater for the respective set of 

monitoring wells.  Where concentrations were non-detect, the statistics were calculated using ½ 

the method detection limit.  The MDLs achieved throughout the Phase I Site Characterization, 

relative to USEPA screening levels, were evaluated and further described in Section 3.8.  In 

addition, the statistical summary tables provide the frequency that the measured concentration of 

each analyte in groundwater exceeded the following human health screening criteria as noted in 

the RI/FS Work Plan and SAP: 

 MDEQ Circular DEQ-7, Human Health Numeric Water Quality Standards (MDEQ, 2012);  

 USEPA Drinking Water Maximum Contaminant Levels (May 2016); and 

 USEPA Tapwater RSLs (May 2016). 

It should be noted that the USEPA Tapwater RSLs are so low, such that for many analytes any 

detection results in an exceedance.  All comparisons of analytical results to screening criteria are 

provided to enable better understanding of the relative concentrations of the various analytes.  

The screening criteria are developed by USEPA using conservative assumptions and are not action 

levels to which COPCs must be remediated.  The presence of analytes in groundwater at 

concentrations exceeding USEPA Tapwater RSLs does not indicate that a risk exists or that 

remedial action is required, but rather, that further evaluation of that particular analyte and 

exposure scenario is warranted during the risk assessment phase of the RI/FS, where the risk to 

human health and ecosystems, as applicable, will be assessed.  Remedial actions will be based on 

such assessed risks and not screening criteria. 

In addition to comparisons to the human health screening criteria, the statistical summary tables 

provide the frequency that the measured concentration of each analyte in groundwater exceeded 

the concentration measured in monitoring well CFMW-001, which was identified in the RI/FS 
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Work Plan as a background monitoring well location.  Evaluation of the groundwater data with 

respect to ecological screening criteria is provided within the SLERA Summary Report submitted 

under separate cover.  

The statistical summary of groundwater data presented in Tables 21 and 22 indicates the following 

about the Site-wide groundwater conditions relative to the MDEQ Human Health Standards, 

USEPA MCLs, and USEPA Tapwater RSLs: 

 Total cyanide was detected in 75% of the groundwater samples.  Total cyanide was 
detected at concentrations greater than the DEQ-7 Human Health Standard / USEPA MCL 
of 200 µg/L in 21 samples from monitoring wells screened in the upper hydrogeologic unit, 
primarily located downgradient of the West Landfill and Wet Scrubber sludge pond.  Total 
cyanide did not exceed the DEQ-7 Human Health Standard / USEPA MCL in any 
groundwater samples from monitoring wells screened below the upper hydrogeologic unit. 

 In each location where cyanide was detected, it exceeded the USEPA Tapwater RSL of 
0.15 µg/L. 

 Fluoride was detected in 95% of the groundwater samples.  Fluoride was detected at 
concentrations greater than the DEQ-7 Human Health Standard / USEPA MCL of 
4,000 µg/L in seven groundwater samples from monitoring wells screened in the upper 
hydrogeologic unit, primarily located downgradient of the West Landfill and Wet Scrubber 
Sludge Pond.  Fluoride did not exceed DEQ-7 Human Health Standards / USEPA MCL in 
any groundwater samples from monitoring wells screened below the upper hydrogeologic 
unit. 

 Fluoride was detected at concentrations exceeding the USEPA Tapwater RSL of 80 µg/L 
in 94% of groundwater samples from monitoring wells screened in the upper 
hydrogeologic unit but only one (8%) of groundwater samples from monitoring wells 
screened below the upper hydrogeologic unit.   

 Metals that were frequently detected in Site-wide soil were detected at a limited frequency 
in groundwater, including arsenic, aluminum, cobalt, and iron.  Arsenic was detected in 
groundwater samples at concentrations exceeding the DEQ-7 Human Health Standard / 
USEPA MCL of 10 µg/L in two monitoring wells screened in the upper hydrogeologic unit 
(CFMW-012 and CFMW-015).  Barium was detected in groundwater samples at 
concentrations exceeding the DEQ-7 Human Health Standard (1,000 µg/L) and USEPA 
MCL (2,000 µg/L) in one monitoring well screened below the upper hydrogeologic unit 
(CFMW-053a).  

 Metals including antimony, arsenic, barium, chromium, cobalt, iron, manganese, selenium, 
and vanadium were detected at concentrations greater than USEPA Tapwater RSLs 
(USEPA, 2016).  
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 SVOCs and VOCs had limited detections in groundwater samples (<15%), and did not 
exceed DEQ-7 Human Health Standards / USEPA MCLs in any groundwater samples, 
including at the areas within the Former Drum Storage Area and Operational Area where 
VOCs were detected in passive soil gas samples (Section 3.2.2). 

 SVOCs, primarily PAHs, were detected at concentrations exceeding USEPA Tapwater 
RSLs in groundwater samples from monitoring wells screened above the upper 
hydrogeologic unit (typically 100% of samples).  VOCs including 1,2-dibromo-3-
chloropropane and vinyl chloride were detected at concentrations exceeding USEPA 
Tapwater RSLs in groundwater samples from monitoring wells screened above the 
upper hydrogeologic unit (100% of samples).  1,2-Dibromo-3-chloropropane and 1,2-
dichloroethane were detected at concentrations exceeding USEPA Tapwater RSLs in one 
groundwater sample from CFMW-044b, screened below the upper hydrogeologic unit. 

 The RI/FS Work Plan also specified the Vapor Intrusion Screening Level (VISL) calculator 
as a criterion to be considered at the Site.  The maximum concentrations of each VOC 
detected in groundwater within the upper hydrogeologic unit were entered into the USEPA 
Vapor Intrusion Screening Level (VISL) Groundwater Concentration to Indoor Air 
Concentration (GWC-IAC) Calculator Version 3.5.1 (USEPA, 2016), as presented in 
Appendix U.  The results indicate that all estimated vapor intrusion carcinogenic risks were 
less than 1E-6.  The results indicate that all hazard quotients were less than the vapor 
intrusion target hazard quotient of 0.1, except for trichloroethylene with a hazard quotient 
of 0.15.  Trichloroethylene was detected at an estimated concentration of 0.76 µg/L in the 
groundwater sample from monitoring well CFMW-003, resulting in the hazard quotient 
of 0.15. 

The groundwater analytical data from monitoring well CFMW-001 (the northern-most monitoring 

well on the Site) were used to compare upgradient, background groundwater quality to 

downgradient groundwater quality within the Site.  The data indicates: 

 Total cyanide was detected at concentrations exceeding the concentration measured in 
CFMW-001 (2.4 µg/L) in 39 of the groundwater samples (83%) from monitoring wells 
screened in the upper hydrogeologic unit but only 1 of 13 (8%) of groundwater samples 
from monitoring wells screened below the upper hydrogeologic unit.  The maximum 
concentration of cyanide in groundwater below the upper hydrogeologic unit was 5.9 µg/L. 

 Fluoride was detected at concentrations exceeding the concentration measured in CFMW-
001 (91.7 µg/L) in 91% of groundwater samples from monitoring wells screened in the 
upper hydrogeologic unit and 8 of 13 groundwater samples (62%) from monitoring wells 
screened below the upper hydrogeologic unit. 

 Metals including sodium, potassium, magnesium, iron, and manganese were detected at 
concentrations greater than those measured in CFMW-001 in more than 50% of 
groundwater samples from monitoring wells screened in the upper hydrogeologic unit.  
Metals including sodium, potassium, magnesium, and aluminum were detected at 
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concentrations greater than those measured in CFMW-001 in more than 50% of 
groundwater samples from monitoring wells screened below the upper hydrogeologic unit.   

Based on the statistical summary and a review of the groundwater conditions, maps displaying 

data for cyanide, fluoride, and selected metals were created to visually evaluate the areal 

distribution and magnitude of exceedances of each compound.  The various maps are provided in 

Appendix V as thematic dot maps.  The following sections provide additional detail regarding the 

groundwater results.  The sections below also provide an evaluation of analytes that exceeded 

USEPA Protection of Groundwater Risk Based Soil Screening Levels in Site-wide soil compared 

to analyte detections in Site-wide groundwater to assess whether, and to what extent, constituents 

detected in soil are impacting groundwater quality.   

3.5.2.1  Cyanide and Fluoride 

The distribution of cyanide and fluoride is shown in Appendix V, Plates V1, V2, V17, and V18.  

These data indicate the following: 

 Cyanide was detected in 91% of the groundwater samples collected from wells screened in 
the upper hydrogeologic unit and 15% of groundwater samples collected from wells 
screened below the upper hydrogeologic unit.  The greatest concentrations of cyanide 
(greater than ten times the DEQ-7 Human Health Standard / USEPA MCL of 200 µg/L) 
were detected immediately downgradient of the West Landfill and Wet Scrubber Sludge 
Pond in monitoring wells screened in the upper hydrogeologic unit, including CFMW-002, 
010, 012, 014, and 015, with concentrations ranging from 2,060 µg/L to 7,320 µg/L.  
Cyanide concentrations decrease in monitoring wells screened in the upper hydrogeologic 
unit with increasing distance away from the West Landfill and Wet Scrubber Sludge Pond.  
Cyanide concentrations in monitoring wells screened below the upper hydrogeologic unit 
were non-detect in samples from 11 of 13 monitoring wells.  There were two, isolated 
detections:  one at an estimated concentration at 2.1 µg/L (CFMW-003a) and one at a 
concentration of 5.9 µg/L (CFMW-044b).  Cyanide concentrations are non-detect in all 
groundwater samples from monitoring wells bordering the western boundary of the Site in 
the vicinity of Aluminum City.  In each location where cyanide was detected, 
concentrations exceeded the USEPA Tapwater RSL of 0.15 µg/L. 

 Fluoride was detected in 98% of groundwater samples from monitoring wells screened in 
the upper hydrogeologic unit and 85% of groundwater samples from monitoring wells 
screened below the upper hydrogeologic unit.  Similar to cyanide, the highest 
concentrations of fluoride (exceeding the DEQ-7 Human Health Standard / USEPA MCL 
of 4,000 µg/L) were detected immediately downgradient of the West Landfill and Wet 
Scrubber Sludge Pond in monitoring wells CFMW-002, 010, 012, 014, and 015, with 
concentrations ranging from 8,300 µg/L to 38,400 µg/L.  Concentrations of fluoride also 
exceeded the DEQ-7 Human Health Standard / USEPA MCL in two monitoring wells 
located immediately north of the Main Plant Area and screened in the upper hydrogeologic 
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unit, (CFMW-032 and 034), with concentrations of 5,210 µg/L and 4,530 µg/L, 
respectively.  Similar to cyanide, fluoride concentrations decrease in monitoring wells 
screened in the upper hydrogeologic unit with increasing distance away from the West 
Landfill and Wet Scrubber Sludge Pond.  Fluoride concentrations in monitoring wells 
screened below the upper hydrogeologic unit were typically an order of magnitude less 
than concentrations of fluoride in upper hydrogeologic unit monitoring wells, and are 
similar to background concentrations observed in upgradient monitoring well CFMW-001.  
Concentrations of fluoride are below the DEQ-7 Human Health Standard / USEPA MCL 
in all monitoring wells bordering the western boundary of the Site in the vicinity of 
Aluminum City.  Fluoride was detected at concentrations exceeding the USEPA Tapwater 
RSL of 80 µg/L in 94% of groundwater samples from monitoring wells screened in the 
upper hydrogeologic unit but only one (8%) of groundwater samples from monitoring wells 
screened below the upper hydrogeologic unit.   

3.5.2.2  Metals 

The distribution of metals in groundwater (i.e., those metals that were also commonly detected in 

Site-wide soils) is shown in Appendix V, Plates V3 through V10 and V19 through V26.  

The groundwater metals data indicate the following: 

 Similar to Site-wide soils, multiple metals likely related to background concentrations for 
Montana were detected in groundwater samples including 18 different metals in 
groundwater samples from monitoring wells screened in the upper hydrogeologic unit, and 
15 different metals in groundwater samples from monitoring screened below the upper 
hydrogeologic unit.  The most frequently detected metals include calcium, potassium, 
sodium, and barium in 100% of groundwater samples, magnesium in 92% of groundwater 
samples, and copper, manganese, and iron in more than 50% of groundwater samples. 

Concentrations of metals are generally below the DEQ-7 Human Health Standards / EPA 
MCLs in all groundwater samples, with the exception of arsenic at two monitoring well 
locations located immediately downgradient of the West Landfill and Wet Scrubber Sludge 
Pond within the upper hydrogeologic unit (CFMW-012 and 015) and barium in one 
monitoring well location near the Rod Mill below the upper hydrogeologic unit (CFMW-
053a).  Although concentrations of detected metals are generally below the DEQ-7 Human 
Health Standards / USEPA MCLs, the concentrations of select metals including aluminum, 
arsenic, cobalt, iron, and lead are highest in water table monitoring wells located 
immediately downgradient of the West Landfill and Wet Scrubber Sludge Pond, in the 
same areas as the elevated cyanide and fluoride concentrations.  Unlike Site-wide soils, 
calcium, potassium, and sodium were detected in 100% of groundwater samples.  Metals 
including antimony, arsenic, barium, chromium, cobalt, iron, manganese, selenium, and 
vanadium were detected at concentrations greater than USEPA Tapwater RSLs.  Given the 
frequency of detection in groundwater and lack of frequent detections in Site-wide soils, 
these analytes are likely naturally occurring in groundwater.  However, several of the deep 
wells have notably higher calcium concentrations (e.g., maximum of 922,000 µg/L at 
CFMW-053a), as compared to concentrations of calcium within the wells screened near 
the water table (average concentration of 62,820 µg/L).  These elevated calcium 
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concentrations in the deep wells appear to be attributable to the cement grout used during 
the well construction as previously noted in Section 3.5.1.   

3.5.2.3  General Chemistry 

General chemistry analyses including ammonia, chloride, hardness (as calcium carbonate), nitrate 

+ nitrite (as nitrogen), orthophosphate (as phosphorus), and sulfate were performed on 

groundwater samples to obtain data that could be utilized in chemical fate and transport evaluations 

and modeling, if needed, in the future as part of the RI/FS.  General chemistry results were also 

compared to the standards and RSLs where available.  The distribution of the general chemistry 

concentrations in groundwater are shown in Appendix V, Plates V11 through V16 and V27 

through V32.  The general chemistry data indicate the following: 

 Sulfate was detected in 100% of the groundwater samples ranging from a minimum 
concentration of 797 µg/L to a maximum concentration of 694,000 µg/L, with the highest 
concentration detected at CFMW-003 adjacent to the Industrial Landfill. 

 Hardness as calcium carbonate) was detected in 100% of the groundwater samples ranging 
from a minimum concentration of 28,000 µg/L to a maximum concentration of 336,000 
µg/L, with the highest concentration detected at CFMW-035 in the Main Plant Area. 

 Chloride was detected in 98% of the groundwater samples with a maximum concentration 
of 39,100 µg/L at CFMW-003 adjacent to the Industrial Landfill. 

 Ammonia was detected in 38% of the groundwater samples with a maximum concentration 
of 23,600 µg/L in CFMW-015 adjacent to the Wet Scrubber Sludge Pond. 

 Nitrate + nitrite (as nitrogen) was detected in 66% of the samples, with five groundwater 
samples exceeding the DEQ-7 Human Health Standard / USEPA MCL of 10,000 µg/L 
(locations CFMW-002, 010, 012, 014, and 015), which are all located immediately 
downgradient of the West Landfill / Wet Scrubber Sludge Pond. 

 Orthophosphate was only detected in one groundwater sample at a concentration of 
267 µg/L from monitoring well CFMW-015 adjacent to the Wet Scrubber Sludge Pond. 

Note that anion and cation concentrations determined from metals and general chemistry analyses 

in groundwater from future sampling rounds will be plotted in Piper and Stiff diagrams to facilitate 

the evaluation of groundwater geochemistry and to evaluate potential hydraulic flow and 

connectivity in the hydrogeologic regime.  Evaluation of the Piper and Stiff diagrams will be 



 

ROUX ASSOCIATES, INC. – 83 – 2476.0001Y002.142/R 

provided in a separate report following completion of all four rounds of groundwater and surface 

water sampling.   

3.6  Surface Water Quality 

The following section provides a summary of surface water quality based on laboratory analytical 

data and field data that were generated during the Phase I Site Characterization.  Data tables with 

surface water data generated during the work are provided in Appendix W.  Additionally, 

laboratory data reports were provided to the USEPA as separate submittals throughout the work.  

EDDs with the surface water data were provided online for download by the USEPA from the 

CFAC RI/FS project database.  

3.6.1  Field Parameters 

Field parameters measured during surface water sampling activities are provided on field 

datasheets included in Appendix C.  The field parameter data were reviewed to evaluate any 

potential anomalies in general surface water chemistry that could potentially be influencing the 

surface water sampling results.  No anomalies were noted and the field parameters measured 

appear to be consistent with values expected to occur in the natural environment.  Field parameters 

will continue to be evaluated during future sampling rounds.  

3.6.2  Surface Water Laboratory Data 

Laboratory analytical data for the surface water samples collected from Site were evaluated to 

determine the presence, or lack thereof, of COPCs in Site surface water.  Table 23 provides a 

statistical summary of the analytical results.  This table identifies the frequency of detection; as 

well as the minimum, maximum and average detected concentrations, of each analyte in surface 

water.  Where concentrations were non-detect, the statistics were calculated using ½ the method 

detection limit.  In addition, the statistical summary table provides the frequency that the measured 

concentration of each analyte in surface water exceeded the following human health screening 

criteria as noted in the RI/FS Work Plan and SAP: 

 MDEQ Circular DEQ-7, Human Health Numeric Water Quality Standards (MDEQ, 2012);  

 USEPA Drinking Water Maximum Contaminant Levels (USEPA, 2016); and 

 USEPA Tapwater RSLs (USEPA, 2016). 



 

ROUX ASSOCIATES, INC. – 84 – 2476.0001Y002.142/R 

In addition to comparisons to the human health screening criteria, statistical evaluation of the 

surface water data with respect to ecological screening criteria is provided within the SLERA.  

Additionally, it should be noted that similarly to as previously discussed with groundwater in 

Section 3.5, the USEPA Tapwater RSLs are conservative screening levels, such that for many 

analytes any detection in surface water results in an exceedance.   

The evaluation of the statistical summary data compared to the human health screening criteria 

indicates the following about the Site-wide surface water conditions: 

 Cyanide was detected in six sampling locations (27%) of surface water samples, including 
all three locations within the Backwater Seep Sampling Area (CFSWP-003, 004, and 005), 
one location in the Flathead River (CFSWP-006), one location in the South Percolation 
Ponds (CFSWP-020) and one location within Cedar Creek (CFSWP-015).  Cyanide was 
not detected in any surface water samples collected within the Cedar Creek Reservoir 
Drainage Overflow Ditch and the Northern Surface Water Area.  Concentrations of total 
cyanide exceed the DEQ-7 Human Health Standard of 140 µg/L / USEPA MCL of 200 
µg/L in two of three surface water samples from the Backwater Seep Sampling Area.  
Concentrations of total cyanide exceed the USEPA Tapwater RSL of 0.15 µg/L in all 
locations where cyanide was detected.  

 Fluoride was detected in 100% of the surface water samples, with no exceedances of the 
DEQ-7 Human Health Standard / USEPA MCL of 4,000 µg/L for fluoride in any surface 
water sample.  Concentrations of fluoride exceed the USEPA Tapwater RSL of 80 µg/L in 
nine sample locations, including samples collected within the Backwater Seep Sampling 
Area, the South Percolation Ponds, the Northern Surface Water Area and one location 
within the Cedar Creek Reservoir Drainage Overflow Ditch. 

 Metals that were observed in Site-wide soil samples and groundwater samples were 
sporadically detected in surface water Site-wide, with no exceedances of the DEQ-7 
Human Health Standards / USEPA MCLs, and exceedances of the USEPA Tapwater RSLs 
(arsenic, cobalt, and manganese). 

 VOCs, SVOCs, PCBs, and pesticides were analyzed as additional analyses on the three 
samples collected in the South Percolation Ponds in accordance with the RI/FS Work Plan.  
One VOC, methylene chloride, was detected in one sample below all screening levels.  
All samples had no detections of SVOCs, PCBs or pesticides.  No surface water samples 
were collected in the North Percolation Ponds because no water was present during the 
sampling events.   

 SVOCs and VOCs were not detected above USEPA Tapwater RSLs in the three surface 
water samples where they were analyzed.  
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Based on the statistical summary and a review of the surface water conditions, maps displaying 

data for cyanide, fluoride, and selected metals were created to visually evaluate the areal 

distribution and magnitude of exceedances of each compound.  The various maps are provided in 

Appendix X.  The sections below provide additional detail regarding the analytical results for the 

surface water samples. 

3.6.2.1  Cyanide and Fluoride 

The distribution of cyanide and fluoride in surface water is shown in Appendix X, Plates X1 

and X2.  These data indicate the following: 

 Cyanide was detected at concentrations exceeding the DEQ-7 Human Health Standard of 
140 µg/L and the USEPA MCL of 200 µg/L at two locations in the Backwater Seep 
Sampling Area.  Cyanide was detected in surface water sample CFSWP-004 with a 
concentration of 209 µg/L and at CFSWP-005 with a concentration of 213 µg/L.  Outside 
of the Backwater Seep Sampling Area, the highest concentration of cyanide observed in 
surface water was at surface water sampling location CFSWP-020 (South Percolation 
Ponds) with a concentration of 12.5 µg/L.  Cyanide was also detected in one surface water 
sample from Cedar Creek (CFSWP-015), with an estimated concentration of 2.3 µg/L and 
sample CFSWP-006 from the Flathead River with a concentration of with an estimated 
concentration of 3.2 µg/L.  Cyanide was not detected in the Northern Surface Water Area 
or the Cedar Creek Reservoir Drainage Overflow Ditch. Cyanide was not detected in any 
of the upstream samples including CFSWP-014 (Cedar Creek), CFSWP-013 (Cedar Creek 
Reservoir Drainage Overflow Ditch) and CFSWP-017 (Flathead River). Concentrations of 
total cyanide exceed the USEPA Tapwater RSL of 0.15 µg/L in all locations where cyanide 
was detected. 

 The maximum fluoride concentrations in surface water were observed in sampling 
locations CFSWP-004 and CFSWP-005 within the Backwater Seep Sampling Area, at 
concentrations of 2,560 and 2,570 µg/L respectively, which are less than the DEQ-7 
Human Health Standard / USEPA MCL of 4,000 µg/L.  Outside of the Backwater Seep 
Sampling Area, the highest concentration of fluoride observed in surface water was at 
surface water sampling location CFSWP-019 (South Percolation Ponds) with a 
concentration of 379 µg/L.  Fluoride was detected in all of the upstream samples including 
CFSWP-014 (Cedar Creek) at a concentration of 38.3 µg/L, CFSWP-013 (Cedar Creek 
Reservoir Drainage Overflow Ditch) at a concentration of 39.2 µg/L and CFSWP-017 
(Flathead River) at a concentration of 56.2 µg/L.  Concentrations of fluoride exceed the 
USEPA Tapwater RSL of 80 µg/L in nine sample locations, including samples collected 
within the Backwater Seep Sampling Area, the South Percolation Ponds, the Northern 
Surface Water Area and one location within the Cedar Creek Reservoir Drainage Overflow 
Ditch. 
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3.6.2.2  Metals 

The distribution of metals frequently detected in surface water are shown in Appendix X, Plates 

X3 through X10.  The metals in surface water data indicate the following: 

 Similar to Site-wide groundwater, the most frequently detected metals include calcium, 
potassium, sodium, and magnesium in 100% of the samples, aluminum in 95% of the 
samples, and manganese in 68% of the samples.  

 Concentrations of metals are below the DEQ-7 Human Health Standards / USEPA MCLs 
in all surface water samples.  

 Concentrations of four metals are above the USEPA Tapwater RSLs (, cobalt, chromium, 
and manganese). 

3.6.2.3  General Chemistry 

General chemistry parameters including ammonia, chloride, hardness (as calcium carbonate), 

nitrate + nitrite (as nitrogen), orthophosphate (as phosphorus), and sulfate were measured in 

surface water samples to obtain data that could be utilized in chemical fate and transport 

evaluations and modeling, if needed in the future as part of the RI/FS.  General chemistry results 

were also compared to the standards and RSLs where available.  The general chemistry data 

indicate the following: 

 Sulfate was detected in 100% of the surface water samples ranging from a minimum 
concentration of 1,900 µg/L to a maximum concentration of 18,100 µg/L, with the 
maximum concentration detected at sampling location CFSWP-004 within the Backwater 
Seep Sampling Area. 

 Hardness as calcium carbonate was detected in 100% of the surface water samples ranging 
from a minimum concentration of 84,000 µg/L to a maximum concentration of 222,000 
µg/L, with the maximum concentration detected at sampling location CFSWP-004 within 
the Backwater Seep Sampling Area. 

 Chloride was detected in 100% of the surface water samples ranging from a minimum 
concentration of 335 µg/L to a maximum concentration of 3,060 µg/L, with the maximum 
concentration detected at sampling location CFSWP-004 within the Backwater Seep 
Sampling Area. 

 Ammonia was detected in 18% of the surface water samples with a maximum 
concentration of 178 µg/L at sampling location CFSWP-018 within the South Percolation 
Ponds. 

 Nitrate + nitrite (as nitrogen) was detected in 22% of the surface water samples, with a 
maximum concentration of 1,680 µg/L at sampling location CFSWP-005 within the 
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Backwater Seep Sampling Area. Concentrations of Nitrate + nitrite (as nitrogen) did not 
exceed the DEQ-7 Human Health Standard / EPA MCL of 10,000 µg/L in any samples. 

 Orthophosphate was not detected in surface water samples.

Note that anion and cation concentrations determined from metals and general chemistry analyses 

in surface water from future sampling rounds will be plotted in Piper and Stiff diagrams to 

facilitate the evaluation of surface water geochemistry.  Evaluation of the Piper and Stiff 

diagrams will be provided in a separate report following completion of all four rounds of 

groundwater and surface water sampling.   

3.7  Sediment Quality 

The following section provides a summary of sediment quality based on laboratory analytical data 

and field data that were generated during the Phase I Site Characterization.  Data tables with 

sediment data generated during the work are provided in Appendix Y.  Additionally, laboratory 

data reports were provided to the USEPA as separate submittals throughout the work.  EDDs with 

the sediment data were provided online for download by the USEPA from the CFAC RI/FS project 

database.  

Sediment analytical data were evaluated to determine the presence, or lack thereof, of COPCs in 

sediment.  Table 24 provides a statistical summary of the analytical results for sediment.  This table 

identifies the frequency of detections; as well as the minimum, maximum and average detected 

concentrations, of each analyte in sediment.  In addition, the statistical summary tables provide the 

frequency that the measured concentration of each analyte in sediment exceeded the following 

human health screening criteria as noted in the RI/FS Work Plan and SAP: 

 USEPA Residential Regional Screening Levels (USEPA, 2016); and

 USEPA Industrial Regional Screening Levels (USEPA, 2016).
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Evaluation of the sediment data with respect to ecological screening criteria is provided within the 

SLERA.  The evaluation of the statistical summary data relative to human health screening criteria 

indicates the following about the sediment conditions: 

 Cyanide was detected in 11 out of 12 sediment samples.  Cyanide concentrations did not 
exceed the USEPA Industrial RSL of 15 mg/kg in any sediment samples.  Cyanide 
concentrations exceeded the USEPA Residential RSL of 2.3 mg/kg in two sediment 
samples; one within the North-East Percolation Pond (CFSDP-024) and one in the 
Backwater Seep Sampling Area (CFSDP-003). 

 Fluoride was detected in 100% of sediment samples, but did not exceed the USEPA 
Residential or Industrial RSL in any of the sediment samples. 

 SVOCs, (primarily PAHs) were detected at concentrations exceeding USEPA Industrial 
RSLs in sediment samples collected within both of the North Percolation Ponds.  
In addition to the North Percolation Ponds, PAHs were detected at concentrations 
exceeding USEPA Residential RSLs, with most frequent exceedances occurring in the 
Backwater Seep Sampling Area and the South Percolation Ponds. 

 Metals were detected at concentrations exceeding USEPA Residential RSLs at 11 sediment 
sample locations.  Aluminum concentrations exceeded the USEPA Industrial RSL of 
110,000 mg/kg in one sediment sample in the North-East Percolation Pond (CFSDP-024).  
Arsenic concentrations exceeded the USEPA Industrial RSL in six sediment samples.  

 PCBs and pesticides were not detected in any of the sediment samples collected during the 
Phase I Site Characterization. 

Based on the statistical summary and a review of the sediment conditions, maps displaying data 

for cyanide, fluoride, selected PAHs, and selected metals were created to visually evaluate the 

areal distribution and magnitude of exceedances of each compound.  The various maps are 

provided in Appendix Z.  The sections below provide additional detail regarding the conditions of 

sediment samples. 

3.7.1  Cyanide and Fluoride  

The distribution of cyanide and fluoride in sediment is shown in Appendix Z, Plate Z1.  These data 

indicate the following: 

 Cyanide was detected within all sediment samples with the exception of CFSDP-006, 
located within the Flathead River.  Although cyanide was detected in most sediment 
samples, cyanide concentrations are below the USEPA Residential RSL of 2.3 mg/kg in 
all samples, with the exception of one sample collected from within the North-East 
Percolation Pond (CFSDP-024 at 7.8 mg/kg) and one sample collected within the 
Backwater Seep Sampling Area (CFSDP-003 at 3.2 mg/kg). 
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 Fluoride was detected within 100% of sediment samples.  Although fluoride was detected 
in all sediment samples, fluoride concentrations did not exceed the USEPA Residential or 
Industrial RSL (USEPA, 2016).  The highest detection of fluoride was measured in 
sediment sample CFSDP-024 (North-East Percolation Pond) at 219 mg/kg. 

3.7.2  PAHs  

PAHs that were most frequently detected in sediment at concentrations exceeding USEPA RSLs 

are shown in Appendix Z, Plate Z2.  These data indicate the following: 

 One or more PAHs were detected in more than half of the sediment samples, with the most 
frequent detections in the North Percolation Ponds, the Backwater Seep Sampling Area, 
and the South Percolation Ponds. 

 PAHs that were most frequently detected in sediment samples include benzo[a]pyrene, 
benzo[a]anthracene, benzo[b]fluoranthene, dibenz(a,h)anthracene, and indeno[1,2,3-
cd]pyrene. 

 PAH concentrations were less than USEPA Residential RSLs within the three sediment 
samples collected within Cedar Creek, with the exception of benzo[a]pyrene, which 
exceeded the USEPA Residential RSL of 0.016 mg/kg at sampling locations CFSDP-015 
(0.043 mg/kg) and CFSDP-016 (0.094 mg/kg). 

 Concentrations of at least one or more PAHs exceeded USEPA Residential RSLs in the 
three samples collected within the South Percolation Ponds (CFSDP-018, 019 and 020) 
and one sample in the Backwater Seep Sampling Area (CFSDP-003). 

 The two sediment samples that were collected within the North Percolation Ponds had 
concentrations of multiple PAHs that exceeded the USEPA Industrial RSLs, with the 
highest magnitude of exceedances typically within the North-East Percolation Pond. 

3.7.3  Metals 

Metals that were most frequently detected in sediment at concentrations exceeding USEPA RSLs 

are shown in Appendix Z, Plate Z3.  These data indicate the following: 

 Fourteen different metals were detected in every sediment sample collected during the 
Phase I Site Characterization.  With the exception of arsenic, which was detected at 
concentrations exceeding USEPA Industrial RSLs in eight sediment samples, the only 
other metal that was detected at concentrations above USEPA Industrial RSLs was 
aluminum (one sediment sample within the North-East Percolation Pond [CFSDP-024]). 

 With the exception of arsenic, metals including aluminum, cobalt, and iron were detected 
at concentrations exceeding USEPA Residential RSLs in ten or more of the sediment 
samples collected Site-wide. 
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 Thallium was detected at concentrations exceeding the USEPA Residential RSL of 0.078 
mg/kg in both samples collected from the North-Percolation Ponds (CFSDP-023 and 024), 
but was not detected in any of the other sediment samples. 

3.7.4  Total Organic Carbon 

TOC was detected in all sediment samples.  TOC results are provided in Appendix Y, Table Y5.  

The TOC concentrations ranged from a minimum of 4,130 mg/kg in sediment sample CFSDP-006 

(Flathead River) to a maximum of 555,000 mg/kg in sediment sample CFSDP-023 (North-West 

Percolation Pond).  

3.8  Evaluation of Method Detection Limits 

A review of analytical method detection limits achieved by the laboratory in samples that were 

non-detect during the Phase I Site Characterization program was performed to evaluate the 

adequacy of the method detection limits relative to the various human health screening criteria.  

Tables providing minimum, maximum, mean, and median detection limits for all non-detect 

analytes compared to all screening criteria are provided in Appendix AA for each media.  

The method detection limit summary tables indicate the following about the limits achieved for 

each media.  

Soil 

 The median of all method detection limits achieved in non-detect soil samples is greater 
than the lowest screening criteria (i.e., USEPA Protection of Groundwater Risk Based Soil 
Screening Levels) for 38% of all analytes (67 out of 176 analytes). 

 The mean of all method detection limits achieved in all non-detect soil samples is greater 
than the lowest screening criteria (i.e., USEPA Protection of Groundwater Risk Based Soil 
Screening Levels) for 41% of all analytes (72 out of 176 analytes).   

 The median of all method detection limits achieved in all non-detect soil samples does not 
exceed the USEPA Residential RSLs in any analytes. 

 The mean of all method detection limits achieved in all non-detect soil samples is greater 
than the USEPA Residential RSLs in 2% of all analytes (3 out of 176 analytes, including 
arsenic [two non-detect samples], thallium [169 non-detect samples], and 
Dibenz(a,h)anthracene [119 non-detect samples]).  



 

ROUX ASSOCIATES, INC. – 91 – 2476.0001Y002.142/R 

Sediment 

 The median of all method detection limits achieved in all non-detect sediment samples is 
greater than the lowest screening criteria (i.e., USEPA Protection of Groundwater Risk 
Based Soil Screening Levels) for 47% of all analytes (59 out of 125 analytes). 

 The mean of all method detection limits achieved in all non-detect sediment samples is 
greater than the lowest screening criteria (i.e., USEPA Protection of Groundwater Risk 
Based Soil Screening Levels) for 49% of all analytes (61 out of 125 analytes).   

 The median of all method detection limits achieved in all non-detect sediment samples 
exceeds the USEPA Residential RSLs in in 2% of all analytes (3 out of 125 analytes, 
including thallium [ten non-detect samples], Benzo[a]pyrene [four non-detect samples], 
and Dibenz(a,h)anthracene [eight non-detect samples]). 

 The mean of all method detection limits achieved in all sediment samples is greater than 
the USEPA Residential RSLs in 2% of all analytes (3 out of 125 analytes, including 
thallium [ten non-detect samples], Benzo[a]pyrene [four non-detect samples], and 
Dibenz(a,h)anthracene [eight non-detect samples]).  

Groundwater 

 The median of all method detection limits achieved in all non-detect groundwater samples 
is greater than the lowest screening criteria (i.e., USEPA Tapwater RSLs) for 21% of all 
analytes (32 out of 150 analytes). 

 The mean of all method detection limits achieved in all non-detect groundwater samples is 
greater than the lowest screening criteria (i.e., USEPA Tapwater RSLs) for 21% of all 
analytes (32 out of 150 analytes).  

 The mean and median of all method detection limits achieved in all non-detect groundwater 
samples exceeds the MDEQ Circular 7 standards for 7% of all analytes (10 of 150 
analytes).  

 The mean and median of all method detection limits achieved in all non-detect groundwater 
samples exceeds the USEPA MCLs for 1% of all analytes (2 of 150 analytes, including 
Pentachlorophenol and 1,2-Dibromo-3-Chloropropane).  

Surface Water 

 The median of all method detection limits achieved in all in all non-detect surface water 
samples is greater than the lowest screening criteria (i.e., USEPA Tapwater RSLs) for 28% 
of all analytes (50 out of 181 analytes).  

 The mean of all method detection limits achieved in all in all non-detect surface water 
samples is greater than the lowest screening criteria (i.e., USEPA Tapwater RSLs) for 28% 
of all analytes (50 out of 181 analytes).  
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 The mean and median of all method detection limits achieved in all non-detect surface 
water samples exceeds the MDEQ Circular 7 standards for 18% of all analytes (32 of 
181 analytes).  

 The mean and median of all method detection limits achieved in all non-detect surface 
water samples exceeds the USEPA MCLs for 1% of all analytes (2 of 181 analytes, 
including Pentachlorophenol and 1,2-Dibromo-3-Chloropropane). 

Overall, the evaluation of method detection limits indicates that the method detection limits for 

non-detect results are sometimes above the lowest screening criteria (i.e., the USEPA Protection 

of Groundwater Risk Based Soil Screening Levels and the USEPA Tapwater RSLs), for multiple 

analytes including COPCs such as cyanide and PAHs.  As noted above, these RSLs are designed 

to be conservative screening levels, and these RSLs are often not attainable in the laboratory. 

However, the method detection limits are almost always adequate for the other screening levels 

evaluated during the Phase I Site Characterization.  It should be noted that during scoping of the 

RI/FS, CFAC and Roux Associates required that each laboratory being considered for use on the 

project provide a list of attainable method detection limits.  During the analytical laboratory 

selection process, Roux Associates evaluated the proposed method detection limits against the 

desired limits based on the screening criteria.  This information was provided in the Phase I 

Sampling and Analysis Plan and Phase I Sampling and Analysis Plan Addendum.  TestAmerica 

was selected to be the primary analytical laboratory primarily because of their ability to achieve 

the most desired detection limits of all laboratories considered.  

3.9  Project Data Verification and Validation Summary of Findings  

Data verification and validation were performed to confirm that the project data met the DQOs 

outlined in the RI/FS Work Plan and Phase I SAP.  All samples proposed in the Phase I SAP were 

compared to samples collected during the Phase I Site Characterization.  A summary count of all 

samples collected, not including field duplicates or QA/QC samples, is included below.  

Deviations from the proposed sample count provided in the Phase I SAP are described in the 

Phase I SAP Addendum and throughout this report.  Notes are also provided in the table below. 

Sample Type 

Sample Quantity 
Proposed in  
Phase I SAP 
and/or SAP 
Addendum 

Sample 
Quantity 
Collected Notes 

AGI Passive Soil Gas 13 10 
USTs still in place nearby fueling area 
 at three locations  
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Sample Type 

Sample Quantity 
Proposed in  
Phase I SAP 
and/or SAP 
Addendum 

Sample 
Quantity 
Collected Notes 

Landfill Soil Gas  
Screening Locations 

20 30 
Locations were added during the SAP 
Addendum preparation/discussions 

Drywell/Drainage  
Structure Soil 

13 9 
Sample quantity was estimated in SAP 
prior to drainage structure recon – Only 
4 locations were accessible for sampling

Surface Soil 132 124 
Several locations around the Main Plant 
Area were concrete/asphalted from  
0-0.5 ft-bls 

Shallow Soil 132 132  

Intermediate Depth Soil 134 135 
Several opportunity samples  
were collected 

Beneath Water  17 16 
One location had no recovery during  
sonic drilling 

Surface Soil  
(Sieved Lead Only) 

20% of surface 
samples 

28  

Operational Area ISM 
Surface Soil 

43 43  

Operational Area ISM 
Shallow Soil 

43 43  

Operational Area  
ISM Surface Soil  
(Sieved Lead Only) 

20% of surface 
ISM samples 

9  

Borrow Pit Test Pit  
Surface Soil 

7 7  

Borrow Pit Test Pit 
Intermediate Depth Soil 

14 14  

Surface Water 24 22 
Two locations were dry during the round
one sampling event 

Sediment 24 12 
12 proposed sediment sampling 
locations were determined to have no 
sediment – soil samples were collected 

Soil Collected at Proposed 
Sediment Locations 

0 12 See note in row above 

Groundwater 64 60 
Four monitoring wells were dry during 
the round one sampling event 

Approximately 51 laboratory sample delivery groups were submitted to Laboratory Data 

Consultants for review as part of the data validation process.  The results of the data validation are 

summarized in data validation reports (Appendix H) produced by Laboratory Data Consultants.  
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Data qualifiers added as a result of the data validation processes were imported to the CFAC RI/FS 

database and are included in the data summary tables in this Data Summary Report. 

A review of the data validation reports was completed by Roux Associates to evaluate the 

completeness of the data in accordance with the Phase I SAP QA/QC procedures.  Overall, 

approximately 130 analyses were rejected out of an estimated 135,000 analyses (Approximately 

0.1%) performed as part of the investigation activities summarized in this Data Summary Report.  

This suggests that the overall data set generated during the work is usable and complete.  

A summary of the data that was described in the data validation reports as rejected during the 

validation process is provided below.  The analytical results that were rejected during data 

validation are not reliable and were thus excluded from the data evaluations described throughout 

this Data Summary Report.   

Soil Samples 

 Dieldrin was rejected in sample CFMW-023a-SO 0-0.5 due to MS/MSD percent recovery 
not within the QC limits. 

 A number of compounds were rejected in CFSB-052-SO-0.5-2 due to surrogate 2,4,6-
Tribromophenol percent recovery not within QC limits.  

 2,4-Dinitrophenol was rejected in CFMW-019a-SO-10-12 due to MS/MSD percent 
recovery not within QC limits. 

 2,4-Dinitrophenol was rejected in CFMW-022-SO-10-12 due to MS/MSD percent 
recovery not within QC limits. 

 1,4-Dioxane and 2,2’Oxybis(1-chloropropane) was rejected in CFMW-035-SO-0.5-2 due 
to MS/MSD percent recovery not within QC limits. 

 A number of compounds were rejected in CFSB-130-SO-0.5-2 due to surrogate for 2,4,6-
Tribromophenol percent recovery not within QC limits. 

 2,4-Dinitrophenol was rejected in CFMW-011a-SO-10-12 due to MS/MSD percent 
recovery not within QC limits. 

 1,4-Dioxane and 2,4-Dinitrophenol were rejected in CFMW-028a-S0-0.5-2 due to 
MS/MSD percent recovery not within QC limits. 

 2,4-Dinitrophenol was rejected in CFMW-025a-SO-10-12MS/MSD due to MS/MSD 
percent recovery not within QC limits. 
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 2,4-Dinitrophenol was rejected in CFISS-027-SO-0.5-2 due to MS/MSD percent recovery 
not within QC limits. 

 2,4-Dinitrophenol was rejected in CFMW-056a-SO-10-12 due to MS/MSD percent recovery 
not within QC limits. 

 2,4-Dinitrophenol was rejected in CFMW-053a-SO-10-12 due to MS/MSD percent recovery 
not within QC limits. 

 3,3'-Dichlorobenzidine was rejected in CFTP-23-SO-0-0.5 due to MS/MS percent recovery 
not within QC limits. 

 2,4-Dinitrophenol was rejected in CFSDP-013-SO due to MS/MSD percent recovery not 
within QC limits. 

 Total cyanide was rejected in CFDS-003-SO-2-3 due to MS/MSD percent recovery not 
within QC limits. 

 All VOCs with the exception of acetone and methylene chloride were rejected in CFSB-
102-SO-10-12 due to holding time exceedance greater than 2x the limit. 

Groundwater samples 

 Pentachlorophenol was rejected in 18 samples because laboratory control samples percent 
recovery was not within QC limits. 

 Orthophosphate was rejected in 11 samples due to MS/MSD percent recovery not within 
QC limits. 

Surface water samples 

 Orthophosphate was rejected in five samples due to MS/MSD percent recovery not within 
QC limits. 

Based on the evaluation of the data rejections, no gaps were identified in the data.  The most 

commonly rejected analytes include 2,4-dinitrophenol, orthophosphaste, and pentachlorophenol.  

As these are not key COPCs identified, these rejections should not be considered a data gap that 

requires corrective action with the laboratory.  

3.10  Investigation Derived Waste Disposal 

During drilling activities, eight 20-yard roll-off containers and two 55-gallon drums of soil 

investigation derived waste (IDW) were generated.  The soil IDW was managed onsite by Cascade 

and Roux Associates throughout the Phase I Site Characterization in accordance with the 
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Investigation Derived Waste Management Plan (IDW Management Plan) dated May 9, 2016 

(Roux, 2016c).   

Each container of soil was sampled by Roux Associates in accordance with the IDW Management 

Plan to evaluate the waste characteristics for disposal.  Sampling results indicated that all soil IDW 

was non-hazardous.  Sample results were provided to USEPA for review prior to disposal.  

Additionally, in accordance with paragraph 43b of the AOC, sample results were provided to the 

Washington Department of Ecology state environmental official. 

The soil IDW was shipped offsite for disposal in eight shipments (The soil IDW stored in the two 

55-gallon drums were combined with the other eight roll-off containers), beginning on August 17, 

2016 and completed on September 30, 2016.  The IDW was transported by Cascade to Waste 

Management Graham Road Landfill in Medical Lake, Washington for disposal.  Waste shipments 

were documented on non-hazardous waste manifests, which are included in Appendix AB for 

reference.  

Water IDW that was generated during monitoring well development and the first round of 

groundwater sampling is managed onsite in accordance with the IDW Management Plan.  Prior to 

disposal, water IDW will be sampled to evaluate waste characteristics and results will be provided 

to USEPA for review.   

3.11  Residential Water Supply Well Sampling 

Multiple sampling events of water supply wells located in the residential area (also referred to as 

Aluminum City) located immediately west of the Site boundary have been completed by the 

USEPA and CFAC since 2013.  The sampling of groundwater from water supply wells in the 

residential area is not part of the Scope of Work outlined in the RI/FS Work Plan and Phase I Site 

Characterization Sampling and Analysis Plan.  However, the data is being included as part of this 

Data Summary Report because the data is valuable to understanding the groundwater conditions 

immediately west of the Site and for evaluating potential exposure pathways in the residential area 

as part of the risk assessment.  
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3.11.1  Summary of Residential Well Sampling Activities  

The first residential well sampling event occurred in 2013 as part of the Site Reassessment 

activities completed by Weston Solutions on behalf of the USEPA.  The data from this sampling 

was summarized in the USEPA Site Reassessment Report (Weston, 2014) and included four 

residential well locations.  Two additional rounds of sampling were completed by Weston on 

behalf of the USEPA after the Site reassessment - April 2014 (20 wells sampled) and November 

2014 (10 wells sampled).  CFAC also collected samples concurrently with USEPA during the 

November 2014 sampling event (8 wells sampled).  During these three sampling events, 

groundwater was analyzed for: 

 Metals via USEPA Method 6010C/7470A; 

 Fluoride via USEPA Method 300; 

 Total Cyanide via USEPA Method 335.4; 

 Pesticides and PCBs via USEPA Method 8081A; 

 VOCs via USEPA Method 8260C; and 

 SVOCs via USEPA Method 8270D. 

After the three rounds of sampling described above, CFAC offered to conduct quarterly sampling 

of water supply wells for any Aluminum City residents that desired additional sampling of their 

well locations.  As a result, sampling events have been completed quarterly by Hydrometrics on 

behalf of CFAC since June 2015.  The quarterly events included June 2015 (nine wells sampled), 

September 2015 (ten wells sampled), December 2015 (10 wells sampled), March 2016 (10 wells 

sampled), June 2016 (10 wells sampled), September 2016 (12 wells sampled), December 2016 

(13 wells sampled) and March 2017 (13 wells sampled).  During these ongoing sampling events, 

groundwater was analyzed for: 

 Total cyanide via USEPA Method 335.4; and 

 Fluoride via USEPA Method 300.  

The locations of the wells that have been sampled as part of the residential sampling activities are 

shown on Figure 8.  The results of the residential well sampling activities are summarized on 

Table 25. 
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3.11.2  Residential Well Sampling Results  

As noted in the USEPA Site Reassessment Report (Weston, 2014), Weston collected groundwater 

samples from four residential water supply wells during the 2013 sampling event.  Cyanide was 

detected in one well at a concentration of 111 μg/L; which is less than the USEPA MCL/MDEQ 

Circular-7 Numeric Water Quality Standard of 200 μg/L but exceeds the USEPA Tapwater RSL 

of 0.15 μg/L.  Additionally, a residential water supply well located north of the Site at a residence 

on the north shore of Cedar Creek Reservoir was sampled and cyanide was detected at a 

concentration of 18.5 μg/L.  Cyanide has not been detected in any of the wells during any of the 

sampling events completed by USEPA and/or CFAC since the cyanide was detected in the 2013 

sampling.  

During the 2013 sampling and the two sampling events completed in 2014, fluoride was detected 

in the residential wells at concentrations ranging from non-detect to 200 μg/L.  The detected 

concentrations of fluoride were all below the USEPA MCL and MDEQ Circular-7 Numeric Water 

Quality Standard of 4,000 μg/L, but exceed the USEPA Tapwater RSL of 80 μg/L.  Since June 

2015, fluoride has been detected at concentrations ranging from non-detect to 280 μg/L.  

With the exception of manganese in one residential well location, all other analytes evaluated as 

part of the residential well sampling, including VOCs, SVOCs, metals, pesticides and PCBs, were 

either not detected or detected at concentrations that do not exceed the screening criteria evaluated 

throughout this Phase I Site Characterization Data Summary Report (i.e., USEPA MCLs/DEQ 

Circular-7 Numeric Water Quality Standards/USEPA Tapwater RSLs). 
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4.0  SUMMARY OF FINDINGS AND CONCEPTUAL SITE MODEL (CSM) REVIEW 

An initial evaluation of Site conditions based on prior investigations formed the basis for 

development of a preliminary CSM presented in the RI/FS Work Plan.  The preliminary CSM 

included discussion of potential COPCs and potential source areas, as well as potential COPC 

migration and exposure pathways.  As stated in the RI/FS Work Plan, the Conceptual Site Model 

will be updated on an ongoing basis throughout the performance of the RI/FS.  The sections below 

provide an updated discussion of the CSM based upon the Phase I Site Characterization data and 

findings that were presented throughout Section 3 of this Data Summary Report.  The discussion 

provides further evaluation of potential source areas and the types of COPCs found; and, further 

evaluation of COPC migration from the source areas through the various environmental media at 

the Site.  In general, the discussions regarding potential source areas, COPCs, and contaminant 

migration should be considered preliminary findings; to be further evaluated based upon the 

additional rounds of sampling specified in the Phase I SAP, and where necessary, Phase II Site 

Characterization activities. Additionally, a data gap analysis will be included as part of the Phase 

II Sampling and Analysis Plan.  

4.1  Discussion of Potential Source Areas and COPCs 

The preliminary CSM identified the following site features as potential source areas: 

 Landfills (including the closed Wet Scrubber Sludge Pond and the closed leachate ponds);  

 Former Drum storage area; 

 Percolation ponds; 

 Waste and raw materials storage and handling areas;  

 Plant drainage system including drywells and associated discharge points; and 

 USTs and ASTs. 

A discussion of the Phase I Site Characterization results relative each of the above areas is provided 

below. 

4.1.1  Landfills 

The preliminary CSM presented in the RI/FS Work Plan had identified the landfills, in general, as 

a potential source area for cyanide and fluoride, and potentially other COPCs.  Plates 15 and 16 
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show contours of cyanide and fluoride concentrations, respectively, in groundwater based upon 

the results of the September 2016 sampling event.  The area of elevated cyanide and fluoride 

concentrations in groundwater within the upper hydrogeologic unit appears to originate 

immediately to the west of Wet Scrubber Sludge Pond; where concentrations of both cyanide and 

fluoride exceed 5,000 µg/L.  Based upon the southwest groundwater flow direction beneath this 

area of the Site (Plates 11 and 12) this area of maximum concentrations is immediately 

downgradient of the West Landfill and Wet Scrubber Sludge Pond.  This indicates that these Site 

features are the primary source of the elevated cyanide and fluoride concentrations in groundwater, 

which would be consistent with the historical use of these features as disposal locations for wastes 

containing cyanide and fluoride (i.e., cyanide in SPL disposed in the West Landfill; and fluoride 

within the calcium fluoride sludge disposed in Wet Scrubber Sludge Pond), as well as with current 

understanding that both of these landfill are unlined.  In addition, the engineered clay cap over the 

West Landfill was not installed until 1995.  

Cyanide and fluoride concentrations in the center of the Site varied during the first round of 

groundwater sampling.  These variations could potentially be related to groundwater flow 

direction, hydrogeology, and/or interaction of groundwater with nearby surface water features 

(i.e., the North-East Percolation Pond).  The variations in the center of the Site and the 

iso-concentration contours interpreted in Plates 15 and 16 will continue to be evaluated in the 

future as additional rounds of groundwater data are collected.  A more detailed evaluation of the 

variability will be discussed in the Groundwater Data Summary Report to be prepared after four 

rounds of sampling are completed. 

As shown in Plates 15 and 16, the cyanide and fluoride concentrations in groundwater to the east 

and northeast of the West Landfill and Wet Scrubber Sludge Pond, and immediately downgradient 

of former Sanitary Landfill, Center Landfill and East Landfill (and its associated leachate ponds), 

are generally orders of magnitude lower than those described above.  The maximum cyanide 

concentration in groundwater immediately downgradient of these features was 2.9 µg/L in 

monitoring well CFMW-20, which is similar to the 2.4 µg/L in background monitoring well 

CFMW-001.  These findings suggest that the Sanitary, Center and East Landfills are not 

contributing sources to the cyanide and fluoride in groundwater.  
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As discussed previously in Section 3.3.2.2, groundwater elevations were monitored using pressure 

transducers in monitoring wells.  Adjacent to the West Landfill, groundwater elevations in the 

upper hydrogeologic unit can fluctuate more than 50 feet seasonally.  This indicates that there is 

the potential for groundwater to rise above the base of the West Landfill.  Groundwater elevation 

fluctuations will continue to be monitored and will be further evaluated. 

Soil samples collected from locations immediately adjacent to the landfill contained concentrations 

of COPCs; including cyanide, fluoride and PAHs.  However, with exception of the former Drum 

Storage Area discussed below, the concentrations of these COPCs in soil adjacent to the landfills 

were generally similar to or less than those observed in other areas of the Site, such as the 

Operational Area or around the Main Plant.  Based upon similarity of concentrations to other Site 

areas, and the site reconnaissance documenting established vegetative covers across the landfills; 

it does not appear that the landfills in their current state are the source of the COPCs detected in 

soil.  Instead, the soils around the landfills have likely been impacted by the historical waste 

handling practices around the landfills and by aerial deposition of COPCs from historical plant 

emissions.   

4.1.2  Former Drum Storage Area 

The preliminary CSM presented in the RI/FS Work Plan discussed and identified the Former Drum 

Storage Area located immediately to the west of the Wet Scrubber Sludge Pond as a potential 

source area.  As shown in Plate 15, monitoring well CFMW-10 in the center of the Former Drum 

Storage Area contained the highest concentration of cyanide (7,320 µg/L) during the September 

2016 sampling event.  In addition, the incremental soil samples from DUs designated CFISS-001 

through CFISS-003 contained cyanide at concentrations ranging from 8.5 to 29 mg/kg.  CFISS-

001 and 002 correspond to the Former Drum Storage Area, and CFISS-003 is located immediately 

to the south of the area.  As shown in Plate N8, these were only three DUs in the Operational Area 

where cyanide and fluoride exceeded the USEPA Residential and/or Industrial RSLs during the 

Phase I Site Characterization.  Based upon these findings, the Former Drum Storage Area may 

also be a contributing source to the elevated cyanide and fluoride concentrations that appear to 

originate beneath this area and the West Landfill and Wet Scrubber Sludge Pond Landfill.  



 

ROUX ASSOCIATES, INC. – 102 – 2476.0001Y002.142/R 

4.1.3  Percolation Ponds 

The percolation ponds were identified as potential sources within the preliminary CSM in the 

RI/FS Work Plan due to their use as waste water discharge locations and based upon the prior 

sampling conducted during the USEPA Site Reassessment in 2013 (Weston Solutions, Inc., 2014).  

The results of the Phase I Site Characterization indicate the Northeast Pond and its influent ditch 

typically contained the among the highest concentrations of cyanide and PAHs in the soil and 

sediment, followed by the effluent ditch, the Northwest Pond and the West Pond.   

The concentrations of COPCs decrease with increasing depth beneath the ponds.  Beneath the 

Northwest Percolation Pond and West Percolation Pond, there are few or no exceedances of the 

Residential RSLs in the 10 – 12 ft-bls depth interval; however, there are detections of COPCs and 

thus exceedances of the USEPA Protection of Groundwater Risk-Based Soil Screening levels.  

Beneath the Northeast Percolation Pond and ditches there are PAHs exceeding the USEPA 

Industrial RSLs at the 10 – 12 ft-bls depth.  

The Northeast Percolation Pond and West Percolation Pond are located hydraulically 

downgradient of the West Landfill and Wet Scrubber Sludge Pond source area described above.  

As shown Plates 15 and 16, the concentrations of cyanide and fluoride in groundwater 

downgradient (south) of the Northeast Percolation Pond and West Percolation Pond are less than 

those measured in wells upgradient of the ponds.  This continued decrease in concentrations as 

groundwater flows beneath the ponds suggests that, currently, the ponds are not a significant 

source of the cyanide and fluoride concentrations observed in groundwater (i.e., if the ponds were 

a significant source, an increase in cyanide and fluoride concentrations would be expected).  

Additionally, although SVOC’s (i.e., common coal tar pitch and petroleum coke constituents) were 

detected frequently in Percolation Pond soil at concentrations exceeding the USEPA Protection of 

Groundwater Risk-Based Soil Screening levels, they were not detected in any groundwater 

monitoring wells immediately down-gradient from the Northwest Percolation Pond or the 

Northeast percolation pond (CFMW-025b, CFMW-26, and CFMW-028).   

In the South Percolation Ponds, similar COPCs were detected; however, the concentrations were 

in general much lower than those observed in the Northern Ponds. 
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4.1.4  Main Plant/Materials Storage and Handling Areas/Plant Drainage System/USTs/ASTs 

The various areas where waste and raw materials were stored and handled during historical Site 

operations (Plate 2), as well as the plant drainage system (Plate 2) and various USTs and ASTs 

located on the north side of the Main Plant (identified as the Fueling Area in Figure 2) were 

identified as potential source areas within the preliminary CSM.  There had been no prior soil 

sampling with these various areas during prior Site investigations.  As part of the Phase I Site 

Characterization, soil samples and groundwater samples were collected from numerous locations 

surrounding the Main Plant and Paste Plant, including locations where waste and raw materials 

were stored or handled, in four drywells/drainage structures adjacent to the Main Plant building, 

and in locations adjacent to ASTs and USTs located north of the Main Plant building.  The 

sampling in the Main Plant area also included along rail sidings that accessed the Site, the Rod 

Mill to the southwest of the Main Plant, and the Operational Area located to the north, between 

the Main Plant and landfill area.  

The findings from the Phase I Site Characterization indicate that concentrations of cyanide and 

fluoride in soil were detected throughout the aforementioned areas.  Where cyanide and fluoride 

was detected in these areas, the concentrations typically exceed the USEPA Protection of 

Groundwater Risk-Based Soil Screening Levels.  However, the concentrations were below USEPA 

Industrial RSLs at all locations and Residential RSLs at all locations with the exception of two 

locations:  cyanide was present above the USEPA Residential RSL in soil boring CFSF-131, 

beneath the former cathode soaking pit located slightly inside the northern extent of the Main Plant 

building; and, fluoride was detected in soil boring CFSB-066 on the east side of the Main Plant at 

concentration exceeding the USEPA Residential RSLs.  

PAHs exceed USEPA Industrial RSLs in surface soil and shallow soil across the majority of the 

area (including the materials handling areas and all sampled drainage structures) surrounding both 

the Main Plant and Paste Plant, and across the Operational Area.  The widespread distribution of 

PAHs is attributed to the extensive handling and storage of PAH containing materials, such as 

petroleum coke and pitch, that were key components of the manufacturing process; as well as the 

aerial deposition of PAHs from historical plant emissions.  The PAH concentrations decreased 

with depth, but still exceeded USEPA Residential RSLs and USEPA Protection of Groundwater 

Risk-Based Soil Screening Levels in samples from the 10 – 12 ft-bls depth at the majority of 
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locations to the north, east and south of the Main Plant.  PAHs typically decreased to below 

USEPA Residential RSLs or to non-detect at locations to the west. 

PAH concentrations typically did not exceed USEPA Industrial RSLs in the surface soil samples 

collected at the former Rod Mill to the southwest of the Main Plant area; and, decreased to below 

USEPA Residential RSLs or to non-detect in the deeper samples. 

4.1.5  Discussion of COPCs 

As described above, cyanide, fluoride and PAHs are primary COPCs found within the various 

source areas and/or Site features investigated during the Phase I Site Characterization.  These 

findings are consistent with the preliminary CSM presented in the RI/FS Work Plan.  However, 

the Phase I program included a broad suite of analyses to determine if any other COPCs are present 

at the Site.  A discussion of the findings with respect to other COPCs is provided below.  Actual 

identification of which COPCs will be retained for further evaluation in the risk assessment process 

and included in the Phase II Site Characterization program will occur during development of the 

Baseline Risk Assessment Work Plan (BRAWP) and the Phase II Site Characterization Sampling 

and Analysis Plan. 

The cyanide concentrations measured in all media at the Site in the Phase I Site Characterization 

were based upon a total cyanide analysis; however, the screening levels developed by the USEPA 

and utilized in the risk assessment process are based upon exposure to free cyanide.  Prior studies 

of spent pot liner leachate have documented that cyanide at aluminum smelter sites exists primarily 

in the form of iron-cyanide complexes (Dzombak et al, 2005).  Typically, ferrocyanide and 

ferricyanide are more stable in the environment (tend not to release free cyanide and are less 

bioavailable).  Thus, any potential for effects due to cyanide exposure is likely overestimated, as 

free cyanide would only comprise a fraction, if any, of the total cyanide present.  Free cyanide 

analysis will be included in future sampling events to address this uncertainty and allow for more 

accurate assessment of potential risks. 

4.1.5.1  VOCs 

VOCs were frequently detected in soil samples across the Site.  Acetone was detected in over 95% 

of the soil samples and four petroleum related VOCs (benzene, toluene, ethylbenzene, and xylenes 
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[BTEX]) were detected in 34% of the soil samples.  Benzene exceeded the USEPA Protection of 

Groundwater Risk Based Soil Screening levels in more than 50% of the shallow and intermediate 

depth soil samples; However, no VOC concentrations exceeded USEPA Industrial or Residential 

RSLs in any of the soil samples collected during the Phase I Site Characterization.  There is no 

known source of acetone at the Site.  The widespread occurrence of acetone in soil was discussed 

with TestAmerica laboratory, and it was suggested that the low levels of acetone detected in soil 

samples may be a result of the sodium bisulfate preservative reacting with organic material in the 

sample.  The widespread distribution of petroleum VOCs across the Site is somewhat similar to 

that of PAHs.  The frequent detection of petroleum related VOCs at trace levels in soil is likely 

attributed to the presence of these VOCs, albeit at low concentrations, in the petroleum coke and 

pitch materials that were used in manufacturing at the Site and were the primary sources of PAHs 

at the Site.  

Although there were frequent detections of VOCs in soil, they were found infrequently in 

groundwater at the Site.  For example, acetone was detected in only 5% of the samples and BTEX 

in only 3%.  In addition, there were no detections of VOCs at concentrations exceeding USEPA 

Tap Water RSLs.  Collectively, these findings suggest that VOCs do not need to be retained as 

COPC; however, this will be further evaluated during preparation of BRAWP.   

4.1.5.2  Metals 

The Site-wide soil data indicate that metals were frequently detected in soil samples collected Site-

wide (more than ten metal analytes were detected in 100% of the samples).  The detection of metals 

is expected due to natural occurrence in the environment.  The concentrations of metals measured 

in soil frequently exceed the USEPA Protection of Groundwater Risk Based Soil Screening levels.  

The concentrations of metals were typically below USEPA Industrial RSLs, with the exception of 

arsenic at most locations.  Multiple metals including aluminum, iron, cobalt, manganese, and 

thallium were detected at concentrations exceeding the USEPA Residential RSLs.   

The results of the background sampling and statistical data analysis indicate that many of the metal 

concentrations observed in soil samples are likely a result of metals present at background 

concentrations.  However, the areal distribution of metal detections and the magnitude of metal 

concentrations around certain Site features indicate that some metals may also be present as a result 
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of the former operations.  For example, select metals are generally present at higher concentrations 

within the North Percolation Ponds and ditch connecting the two ponds when compared to the 

other areas of the Site.  The determination of which metals should be retained as COPCs for 

subsequent phases of the RI and the risk assessment will be made based upon data evaluation 

during preparation of the BRAWP.  Also, if additional “background studies” are necessary, they 

will be evaluated and discussed when progressing into the risk assessment process.  

4.1.5.3  Pesticides and PCBs 

The Site-wide soil data for pesticides and PCBs indicated no detections of either set of compounds 

in any of the Site-wide soil samples.  However, the evaluation of method detection limits (Section 

3.8) suggest that mean and median method detection limits for some Pesticides and most PCBs 

were higher than the lowest screening criteria (i.e, USEPA Protection of Groundwater Risk-Based 

Soil Screening Levels).  PCBs were also detected in four areas of the Operational Area, DUs 

designated CFISS-013, 020 and 022.  These DUs are generally located within the central portion 

of the Operational Area.  PCBs in these localized areas will be further evaluated in preparation of 

the BRAWP and Phase 2 Site Characterization SAP.  PCBs will also be further evaluated in the 

Phase 2 Site Characterization during resampling of the 12 DUs as described in Section 3.4.2.   

4.1.5.4  Dioxins and Dibenzofurans 

The Phase I Site Characterization program included analysis for dioxins and dibenzofurans in soil 

samples collected from the Rectifier Yards located on south side of the Main Plant.  These analyses 

were specified due to this historical occurrence of transformer fires within these areas and the 

potential for these compounds to be generated as combustion by-products from PCBs.  Although 

dioxin and dibenzofuran type compounds were detected, the evaluations indicate that none of the 

concentration exceed the calculated USEPA Residential or Industrial RSLs at any sampling 

interval.  A limited number of samples (23% of surface samples, 8% of shallow samples, and none 

in intermediate depth samples) exceed the calculated USEPA Protection of Groundwater Risk-

Based Soil Screening Levels.  These findings suggest that dioxins and dibenzofurans do not need 

to be retained as COPC; however, this will be further evaluated during preparation of BRAWP.   



 

ROUX ASSOCIATES, INC. – 107 – 2476.0001Y002.142/R 

4.2  Migration of COPCs from Source Areas 

The following sections describe the migration pathways for COPCs from the source areas at the 

Site based upon the findings of the Phase I Site Characterization for the following environmental 

media: 

 Groundwater; 

 Surface water and sediments; and  

 Soil vapor. 

4.2.1  Groundwater 

Cyanide and fluoride are the primary COPCs in groundwater at the Site based on the evaluation 

of the data collected during the Phase I Site Characterization and historical data.  This finding is 

consistent with the preliminary CSM presented in the RI/FS Work Plan.  As described above, the 

West Landfill and Wet Scrubber Sludge Pond and, potentially the Former Drum Storage Area 

located immediately west of those features, appear to be the primary sources of the cyanide and 

fluoride in groundwater.  

As shown in Plates 15 and 16, the highest observed concentrations of cyanide and fluoride in 

groundwater appear to be centered in monitoring wells adjacent to the West Landfill/Wet Scrubber 

Sludge Pond area.  Impacted groundwater in this area appears to generally migrate southward, in the 

upper hydrogeologic unit, towards the Flathead River.  Cyanide concentrations above 200 µg/L 

(USEPA MCL) extend as far south as the Flathead River (Plate 15).  These concentrations of cyanide 

are consistent with similarly observed concentrations of cyanide in surface water from the Backwater 

Seep Sampling Area of the Flathead River, which is a location where groundwater is expressed from 

the upper hydrogeologic unit to the Flathead River.  

Cyanide and fluoride concentrations measured in monitoring wells outside of the contours shown 

on Plates 15 and 16 are less than half of the MCL.  As discussed previously, at all locations where 

cyanide was detected the concentrations are above the USEPA Tapwater RSLs (i.e., the detection 

limit is greater than the screening value).  However, cyanide and fluoride concentrations are non-

detect in the north, west and southwest portions of the Site (e.g., near Aluminum City).  The data 

support that migration of the cyanide and fluoride follows the southerly groundwater flow patterns 
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in the upper hydrogeologic unit as depicted in Plates 11 and 12, and is not in the direction towards 

Aluminum City.  The monitoring wells located along the southwest boundary closest to Aluminum 

City are non-detect for cyanide.  CFAC has also been conducting quarterly sampling of residential 

wells in Aluminum City since June 2015 as described in Section 3.11.  All of the data from this 

sampling effort continues to indicate that impacted groundwater has not migrated beneath the 

residential areas and is not migrating in that direction. 

The cyanide and fluoride contour maps (Plates 15 and 16, respectively) were also utilized to 

evaluate groundwater quality conditions upgradient and downgradient of the Main Plant Area and 

the North Percolation Ponds.  The data indicates that groundwater quality is similar, or 

concentrations decrease, in wells that are downgradient of the Main Plant and the North 

Percolation Ponds.  The contour maps indicate no increase in concentration along the flow path 

and therefore support the preliminarily indication that the historical landfills are the primary source 

of cyanide and fluoride.  However, as discussed in Section 4.1.1, there variations in concentrations 

between the landfills and Main Plant.  The iso-concentration contours interpreted in Plates 15 and 

16 will continue to be evaluated in the future as additional rounds of groundwater data are 

collected.  A more detailed evaluation of the variability will be discussed in the Groundwater Data 

Summary Report to be prepared after four rounds of sampling are completed. 

The cyanide and fluoride concentrations in groundwater decrease with depth within the upper 

hydrogeologic unit, as shown in nested monitoring wells that are screened at varying depths within 

the upper hydrogeologic unit.  Concentrations were generally non-detect in monitoring wells 

screened below the upper hydrogeologic unit.  These non-detect findings indicate there is limited 

vertical migration and that the cyanide and fluoride are primarily migrating horizontally within the 

upper hydrogeologic unit.  These findings are consistent with observed hydrogeologic conditions 

described in Section 3.3.2.1, which indicate that there is only limited, if any, hydraulic connectivity 

between the upper hydrogeologic unit and the water bearing zones screened in the underlying 

glacial till.  

Many of the metals that were detected in soil samples were either non-detect or present at very 

low concentrations in groundwater.  However, groundwater sampling results for metals such as 

aluminum, arsenic, cobalt, iron, and lead indicate detections or greater magnitude of 
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concentrations within the same monitoring wells where the highest measured concentrations of 

cyanide and fluoride were observed (i.e., those wells immediately downgradient of the West 

Landfill / Wet Scrubber Sludge Pond).  The occurrence of metals in groundwater at these locations 

indicates that these metals are likely attributable to same source as the cyanide and fluoride.  

However, the elevated concentrations of metals in groundwater are generally limited to the three 

or four wells located immediately downgradient of the landfills and typically do not extend in the 

southern direction like the dissolved cyanide or fluoride.   

As discussed above, PAHs were detected frequently in Site-wide soils at the Site.  Where PAHs 

were detected in soil, the concentrations in soil exceeded the USEPA Protection of Groundwater 

risk based soil screening levels, suggesting a potential for impact to groundwater.  Where PAHs 

were not detected, the method detection limit often exceeded the USEPA Protection of 

Groundwater risk based soil screening levels (as noted in Section 3.8).  However, PAHs were non-

detect in all groundwater samples.  This finding is attributed to inherent lack of dissolved-phase 

mobility that is common for PAHs to their low solubility and high carbon-octanol partition 

coefficients; which results in PAHs typically being tightly bound to soils.  In addition, the absence 

of PAHs in groundwater despite the widespread exceedances of the USEPA Protection of 

Groundwater Risk Based Soil Screening Levels may be reflective of the conservative nature of the 

RSLs.  The extensive groundwater data generated during the Phase I Site Characterization provides 

a more direct measure of the potential mobility of PAHs at the Site.  These findings suggest that 

the PAHs observed in soil are not impacting groundwater quality.  However, PAHs will continue 

to be evaluated during the Phase II investigation and the baseline risk assessment.  

The preliminary CSM presented in the RI/FS Work Plan indicated that Cedar Creek and the Cedar 

Creek Reservoir Drainage Overflow were not likely discharge points for groundwater beneath the 

Site.  During the Phase I Site Characterization, the stream bed elevations were confirmed to be 

more than 70 ft above the water table within the upper hydrogeologic unit; and, surface water 

discharge was confirmed to decrease along the flow path of each stream.  These findings indicate 

both the Cedar Creek and the Cedar Creek Reservoir Drainage Overflow are losing streams; and 

thus, are not groundwater discharge locations.  The fact that the Cedar Creek Reservoir Drainage 

Overflow loses water as it flows directly adjacent to the West Landfill and Wet Scrubber Sludge 

Pond is something that warrants further examination to determine if water losses from the 
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Overflow channel in this area could potentially be contributing to the observed contaminant 

migration in groundwater from these source areas.  

4.2.2  Surface Water and Sediments 

The preliminary CSM in RI/FS Work Plan indicated that groundwater seepage and the migration 

of water from South Percolation Ponds (located adjacent to the Flathead River within the 100-year 

flood plain) could potentially impact surface water, sediment, sediment porewater and biota within 

the Flathead River.  Prior Site investigations have identified that the Backwater Seep Sampling 

Area, described as a backwater area of the Flathead River, is a location where groundwater is 

expressed.  Historical sampling in the Backwater Seep Sampling Area has shown the surface water 

to contain cyanide and fluoride at concentrations exceeding USEPA MCLs and DEQ-7 Water 

Quality Standards, as well as USEPA Tapwater RSLs.  The preliminary CSM and historical data 

for the Backwater Seep Sampling Area were confirmed based upon the results of the Phase I Site 

Characterization.   

The surface water samples collected in the South Percolation Ponds during the Phase I Site 

Characterization contained cyanide and fluoride at maximum concentrations of 12.5 µg/L and 

379 µg/L, respectively.  Cyanide and fluoride have historically been found at similar 

concentrations in the MPDES permitted discharge located at the west end of the South Ponds, 

indicating that the discharge from the outfall can be a source of the cyanide and fluoride in the 

South Ponds.  However, cyanide has not been detected in the discharge to the South Ponds since 

October 2015.  This suggests that cyanide observed in the South Ponds may be attributable to 

groundwater seepage into to the South Ponds; which is possible based upon groundwater flow, 

comparison of groundwater and surface water elevations, and the documented extent of cyanide 

and fluoride in groundwater.  The water level in the South Percolation Ponds has been observed to 

correlate closely with surface water elevations in the Flathead River; indicating a hydraulic 

connection between the two water bodies and corresponding potential for impacted surface water 

within the South Ponds to migrate to the river.   

The Phase I Site Characterization included collection of surface water samples from the main 

channel of the Flathead River at nine locations distributed along the reach of the river that forms 

the southern boundary of the Site, including a location immediately upgradient of the Site 
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boundary (east of the Site), locations adjacent to the Site and the South Percolation Ponds, and 

locations downgradient (west) of the Backwater Seep Sampling Area within the Site boundary.  

Surface water samples in the Flathead River main channel (i.e., not including samples collected 

within the Backwater Seep Sampling Area) were either non-detect or below all screening levels 

for both cyanide and fluoride (with the exception of one detection of cyanide at location CFSWP-

006 with an estimated concentration of 3.2 ug/L).  These findings preliminarily indicate that the 

elevated levels of cyanide and fluoride found in groundwater, the Backwater Seep Sampling Area, 

and the South Percolation Ponds, are not significantly impacting surface water quality within the 

main channel of the Flathead River.  Further evaluation of the surface water results within the 

Flathead River will be provided in the SLERA Summary Report being submitted under separate 

cover as well as after four rounds of sampling is completed. 

Sediment was not observed at most sampling locations within the Flathead River.  This is due to 

fast flowing nature of the river which precludes the deposition and accumulation of any fined 

grained deposits within the river.  The only exceptions to this were in the Backwater Seep 

Sampling Area, which is a quiescent backwater water area where fines can settle and accumulate; 

and a small distributary located south of the South Percolation Ponds.  Sediment results in the 

Backwater Seep Sampling Area indicated that one sample exceeded the USEPA Residential RSL 

for cyanide and multiple PAHs.  Further evaluation of the sediment sampling results from the 

Backwater Seep Sampling Area will be provided in the SLERA Summary Report being submitted 

under separate cover. 

Cedar Creek and the Cedar Creek Reservoir Overflow are surface water features at the Site that 

are also addressed in the preliminary CSM in the RI/FS Work Plan.  As described previously in 

Section 4.2.1, the results of the Phase I Site Characterization have confirmed that neither of these 

surface water features are groundwater discharge locations.  

As documented in the preliminary CSM, the flat topography that exists within one-half mile of 

Cedar Creek, suggests there is little potential for overland transport of Site-related contaminants 

into Cedar Creek.  However, in 2013 cyanide was detected in Cedar Creek surface water near the 

location of current sample CFSW-15 (Plate 5) at concentrations exceeding USEPA RSLs and 

DEQ-7 water quality standards.  The surface water sample collected from this location during the 
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September 2016 sampling event contained cyanide at a similar concentration.  As this condition is 

inconsistent with the initial CSM, an additional sample was collected from a location slightly 

upstream as part of the Round 2 sampling event completed in December 2016 in an effort to 

identify the source.  Sampling results from December 2016 will be provided in future Progress 

Reports.  

Sediment was not observed at locations within the Cedar Creek Overflow Drainage Ditch.  

Sediment results in Cedar Creek indicated that multiple samples exceeded the USEPA Residential 

RSLs for multiple PAH.  Cyanide and fluoride were detected in Cedar Creek Sediment samples, 

but were below USEPA Residential RSLs.  Further evaluation of the surface water and 

sediment/soil sampling results from the Cedar Creek and the Cedar Creek Overflow Drainage will 

be provided in the SLERA Summary Report being submitted under separate cover. 

The northern area of the Site where surface water was observed to originate east of the Industrial 

Landfill and flow south to an area between the Industrial Landfill and North-West Percolation 

Pond (referred to as the Northern Surface Water Feature) was not identified in the preliminary 

CSM.  However, during Site reconnaissance, the Northern Surface Water Feature was observed to 

be wet and therefore two surface water samples were collected as part of the surface water 

sampling scope of work.  Cyanide was not detected in the two surface water samples from the 

Northern Surface Water Feature.  Fluoride was detected at concentrations exceeding the USEPA 

Tapwater RSLs, but below the USEPA MCL and DEQ-7 Water Quality Standards.  Sediment was 

not observed at the two sampling locations within the Northern Surface Water feature. Further 

evaluation of the surface water and soil sampling results from the Northern Surface Water Feature 

will be provided in the SLERA Summary Report being submitted under separate cover and 

following completion of four rounds of surface water sampling.  

4.2.3  Soil Vapor 

The preliminary CSM indicted there was low potential for soil vapor concerns at the Site based 

upon the limited detections of VOCs, and the low concentrations detected in groundwater during 

prior investigations.  As described previously in Section 4.1, the low VOC concentrations detected 

in soil and groundwater during the Phase I Site Characterization appear to confirm the preliminary 

CSM.  In order to further assess the potential for soil vapor intrusion, the maximum concentrations 
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of each VOC detected in groundwater within the upper hydrogeologic unit were entered into the 

USEPA Vapor Intrusion Screening Level (VISL) Groundwater Concentration to Indoor Air 

Concentration (GWC-IAC) Calculator Version 3.5.1 (USEPA, 2016), as presented in Appendix U.  

The results indicate that all estimated vapor intrusion carcinogenic risks were less than 1E-6.  

The results also indicate that only one VOC (trichloroethylene [TCE]), based upon a detected value 

of 0.76 µg/L at one location, is above the hazard quotient of 0.1.  As noted above, final screening 

and selection of COPCs and exposure pathways for further evaluation in the RI will take place 

during development of the BRAWP. 
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Vice President 
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LOD Limit Of Detection
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N Non-Applicable
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ND Non Detect
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UTL Upper Tolerance Limit

µg/kg Micrograms Per Kilogram

µg/L Micrograms Per Liter
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mg/kg Milligrams Per Kilogram

% LEL % Lower Explosive Limit

ppm Parts Per Million

pg/g Picogram Per Gram

D A Secondary Analysis After Dilution Due To Exceedance

H Sample Was Prepped Or Analyzed Beyond The Specified Holding Time

J- Estimated Low Bias

J Estimated Value

J+ Estimated High Bias 

R Result Is Rejected

U Indicates That Analyte Was Not Detected At The Limit Reported

Notes Utilized Throughout Tables and Appendices

For All Screening Levels The Target Risk Level For Cancer Is 1E-06 And For Non-Cancer The Target Hazard Quotient Is 0.1.

All Statistics And Counts Of Exceedances In The Statistical Summaries Include Non-Detects With ½ MDL Value.
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Table 1. Summary of Soil Samples Collected During Phase I Site Characterization
               Columbia Falls Aluminum Company, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID

Date 
Sampled

Surface
(0-0.5 ft bls)

Shallow
(0.5-2 ft bls)

Intermediate -
Depth

(10-12 ft bls)
Below Water 

Table

Surface 
(0-0.5 ft bls)
Lead Only Notes

CFMW-010 5/18/2016 X X X X

CFMW-029 5/18/2016 X X X

CFSB-120 5/18/2016 X X X

CFSB-121 5/18/2016 X X X

CFSB-125 5/18/2016 X X X

CFSB-126 5/18/2016 X X X

CFSB-127 5/18/2016 X X X

CFMW-018 5/19/2016 X X X

CFSB-011 5/19/2016 X X X

CFSB-013 5/19/2016 X X X

CFSB-122 5/19/2016 X X X

CFSB-123 5/19/2016 X X X

CFSB-124 5/19/2016 X X X

CFMW-012a 5/20/2016 X X X X X

CFSB-040 5/20/2016 X X X

CFSB-042 5/20/2016 X X X

CFSB-044 5/20/2016 X X X

CFSB-046 5/20/2016 X X X

CFSB-048 5/20/2016 X X X

CFSB-052 5/20/2016 X X No surface sample collected -concrete surface from 0-0.5 ft bls

CFSB-010 5/21/2016 X X No surface sample collected -asphalt surface from 0-0.5 ft bls

CFSB-038 5/21/2016 X X X

CFSB-045 5/21/2016 X X X

CFSB-050 5/21/2016 X X X

CFSB-051 5/21/2016 X X X

CFSB-006 5/23/2016 X X X

CFSB-008 5/23/2016 X X X

CFSB-009 5/23/2016 X X X

CFSB-021 5/23/2016 X X X

CFSB-022 5/23/2016 X X X

CFSB-029 5/23/2016 X X X

CFSB-033 5/23/2016 X X X

CFSB-094 5/24/2016 X X X

CFSB-095 5/24/2016 X X X

CFSB-097 5/24/2016 X X X

CFSB-098 5/24/2016 X X X

CFSB-099 5/24/2016 X X X

CFSB-100 5/24/2016 X X X

CFSB-128 5/24/2016 X X X

CFSB-129 5/24/2016 X X X

CFMW-019a 5/25/2016 X X X Below water table sample not collected due to no recovery in sample interval

CFSB-001 5/25/2016 X X X

CFSB-002 5/25/2016 X X X

CFSB-003 5/25/2016 X X X

CFSB-004 5/25/2016 X X X

CFSB-005 5/25/2016 X X X

CFSB-007 5/25/2016 X X X

CFSB-086 5/26/2016 X X X

CFSB-087 5/26/2016 X X X

CFSB-088 5/26/2016 X X X

CFSB-092 5/26/2016 X X X

CFSB-060 5/27/2016 X X X

CFSB-066 5/27/2016 X X X

CFSB-068 5/27/2016 X X No surface sample collected -asphalt surface from 0-0.5 ft bls

CFSB-071 5/27/2016 X X X

CFSB-084 5/27/2016 X X X

CFSB-012 5/28/2016 X X No surface sample collected -asphalt surface from 0-0.5 ft bls

CFSB-049 5/28/2016 X X No surface sample collected -asphalt surface from 0-0.5 ft bls

CFSB-054 5/28/2016 X X X

CFSB-055 5/28/2016 X X X

CFSB-057 5/28/2016 X X X

CFSB-059 5/28/2016 X X X

CFMW-003a 5/31/2016 X X X

CFMW-034 5/31/2016 X X X

CFSB-034 5/31/2016 X X X

CFSB-035 5/31/2016 X X X

CFSB-036 5/31/2016 X X X

CFSB-037 5/31/2016 X X X

CFSB-053 5/31/2016 X X No surface sample collected -asphalt surface from 0-0.5 ft bls
CFMW-035 6/1/2016 X X X
CFSB-073 6/1/2016 X X X
CFSB-074 6/1/2016 X X X
CFSB-075 6/1/2016 X X X
CFSB-079 6/1/2016 X X X
CFSB-080 6/1/2016 X X X
CFSB-082 6/1/2016 X X X
CFMW-003a 6/2/2016 X Below Water Table collected 23-28 ft bls
CFMW-022 6/2/2016 X X X X
CFSB-014 6/2/2016 X X X
CFSB-016 6/2/2016 X X X
CFSB-062 6/2/2016 X X X
CFSB-065 6/2/2016 X X X
CFSB-064 6/3/2016 X X X
CFSB-132 6/3/2016 X X X
CFSB-133 6/3/2016 X X X
CFSB-019 6/4/2016 X X
CFMW-002 6/13/2016 X X X
CFMW-008a 6/13/2016 X X X X X Below Water Table collected 88-93 ft bls
CFSB-019 6/13/2016 X
CFSB-025 6/13/2016 X X X
CFSB-026 6/13/2016 X X X
CFSB-027 6/13/2016 X X X
CFSB-030 6/13/2016 X X X
CFISS-001 6/14/2016 X X
CFISS-002 6/14/2016 X X
CFMW-008a 6/14/2016
CFMW-026 6/14/2016 X X X X
CFISS-003 6/15/2016 X X
CFISS-004 6/15/2016 X X X
CFMW-043 6/15/2016 X X X
CFISS-005 6/16/2016 X X X
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Table 1. Summary of Soil Samples Collected During Phase I Site Characterization
               Columbia Falls Aluminum Company, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID

Date 
Sampled

Surface
(0-0.5 ft bls)

Shallow
(0.5-2 ft bls)

Intermediate -
Depth

(10-12 ft bls)
Below Water 

Table

Surface 
(0-0.5 ft bls)
Lead Only Notes

CFMW-042 6/16/2016 X X X
CFISS-006 6/17/2016 X X
CFISS-007 6/17/2016 X X
CFMW-023a 6/17/2016 X X X X
CFSB-130 6/17/2016 X X Inside Main Plant. No surface sample collected - concrete from 0-0.5

CFSB-131 6/17/2016 X X
Inside Main Plant. No surface sample collected - concrete from 0-0.5. Two oppurtunistic samples collected 
due to visual contamination. 18-20 ft bls as most impacted interval. 22-23 ft bls as below impacts.

CFISS-008 6/18/2016 X X
CFISS-015 6/18/2016 X X
CFMW-023a 6/18/2016 X Below Water Table collected 123-128 ft bls
CFISS-013 6/20/2016 X X X
CFISS-014 6/20/2016 X X
CFMW-054 6/20/2016 X X X
CFISS-011 6/21/2016 X X X
CFISS-012 6/21/2016 X X
CFMW-016a 6/21/2016 X X X X X Below Water Table collected 79-84 ft bls
CFMW-047 6/21/2016 X
CFMW-047 6/21/2016 X X X
CFISS-009 6/22/2016 X X
CFISS-010 6/22/2016 X X
CFMW-050 6/22/2016 X X X X
CFISS-016 6/23/2016 X X
CFISS-017 6/23/2016 X X
CFISS-018 6/24/2016 X X
CFISS-019 6/24/2016 X X
CFMW-037 6/24/2016 X X X X
CFISS-020 6/25/2016 X X
CFISS-021 6/25/2016 X X X
CFMW-038 6/25/2016 X X X X
CFMW-038 6/25/2016
CFMW-11a 6/25/2016 X X X X X Below Water Table collected 31-36 ft bls
CFISS-022 6/27/2016 X X
CFISS-023 6/27/2016 X X
CFISS-029 6/27/2016 X X
CFISS-016 6/28/2016 X
CFMW-040 6/28/2016 X X X X
CFMW-040 6/28/2016
CFISS-024 6/29/2016 X X
CFISS-025 6/30/2016 X X
CFISS-026 6/30/2016 X X
CFMW-027 6/30/2016 X X X X

CFMW-028a 6/30/2016 X X X X X
Below Water Table collected 48-53 ft bls. One additional oppurtunistic sample collected from CMFW-28a 
from a zone of visual impacts at 4.5-6' bls

CFISS-027 7/1/2016 X X
CFISS-028 7/1/2016 X X X
CFMW-033 7/1/2016 X X X X
CFISS-034 7/11/2016 X X
CFISS-035 7/11/2016 X X
CFMW-064 7/11/2016 X X X X
CFISS-032 7/12/2016 X X X
CFISS-033 7/12/2016 X X
CFMW-061 7/12/2016 X X X X
CFSB-114 7/12/2016 X X X
CFSB-119 7/12/2016 X X X
CFISS-031 7/13/2016 X X
CFISS-040 7/13/2016 X X X

CFMW-025a 7/13/2016 X X X X X Below water table collected from 35-40 ft bls
CFSB-102 7/13/2016 X X X
CFSB-104 7/13/2016 X X X
CFSB-109 7/13/2016 X X X
CFSB-110 7/13/2016 X X X
CFISS-038 7/14/2016 X X
CFISS-039 7/14/2016 X X
CFISS-036 7/15/2016 X X
CFISS-037 7/15/2016 X X X

CFMW-056a 7/15/2016 X X X X X Below water table collected from 37-42 ft bls
CFISS-041 7/16/2016 X X
CFISS-042 7/18/2016 X X
CFISS-043 7/18/2016 X X
CFSB-028 7/18/2016 X X X
CFISS-002 7/19/2016 X X
CFISS-030 7/20/2016 X X

CFMW-044a 7/20/2016 X X X X X Below water table collected from 49-54 ft bls
CFSB-101 7/21/2016 X X X
CFSB-118 7/21/2016 X X X

CFMW-059a 7/22/2016 X X X X X Below water table collected from 79-84 ft bls
CFSB-116 7/22/2016 X X X
CFISS-006 7/25/2016 X X
CFISS-008 7/26/2016 X X

CFMW-057a 7/27/2016 X X X X Below water table collected from 30-35 ft bls
CFMW-032a 8/8/2016 X X X X X Below water table collected from 43-48 ft bls
CFMW-045a 8/12/2016 X X X X Below water table collected from 86-91 ft bls
CFMW-053a 8/17/2016 X X X X X Below water table collected from 59-64 ft bls
CFMW-049a 8/20/2016 X X X X X Below water table from 112-117 ft bls

CFTP-19 8/25/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-20 8/25/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-21 8/25/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-22 8/25/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-17 8/25/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-23 8/26/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6
CFTP-18 8/26/2016 X X X Shallow sample collected from 2-4 ft bls in accordance with modification #6

CFSB-113 8/31/2016 X X X X Intermediate sample collected from 2-4 ft bls using hand tools in accordance with modification #7
CFSB-115 8/31/2016 X X X Intermediate sample collected from 2-4 ft bls using hand tools in accordance with modification #7

CFSDP-001-SO 9/8/2016 X Proposed sediment location determiend to be soil
CFSDP-002-SO 9/8/2016 X Proposed sediment location determiend to be soil
CFSDP-006-SO 9/9/2016 X Proposed sediment location determiend to be soil
CFSDP-007-SO 9/8/2016 X Proposed sediment location determiend to be soil
CFSDP-008-SO 9/8/2016 X Proposed sediment location determiend to be soil
CFSDP-009-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-010-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-011-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-012-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-013-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-017-SO 9/8/2016 X Proposed sediment location determiend to be soil
CFSDP-021-SO 9/6/2016 X Proposed sediment location determiend to be soil
CFSDP-022-SO 9/6/2016 X Proposed sediment location determiend to be soil
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Table 2. Monitoring Well Construction Data - Screened Intervals and Survey Data
               Columbia Falls Aluminum Company, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID
Previous 
Well ID Existing or Phase 1 Well Unit

Date 
Surveyed Surveyor Northing (Y) Easting (X) 

Top of Casing 
Elevation
(ft-amsl)

Well Pad/ 
Ground 

Elevation
(ft-amsl)

 Well 
Depth
(ft-bls)

Well 
Screen 

Top Depth
(ft-bls)

Well Screen 
Top 

Elevation
(ft-amsl)

Well Screen 
Bottom Depth

(ft-bls)

Well Screen 
Bottom 

Elevation
(ft-amsl) Well Construction Source

CFMW-001 W2-CFMW1 Existing  Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1549228.859 842170.366 3173.783 3170.907 152.5 132.5 3038.407 152.5 3018.407 EPA Report/Old Well Log

CFMW-002 -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1546021.158 843027.354 3145.580 3142.750 80 70 3072.75 80 3062.75 CFAC Phase I

CFMW-003 -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1547594.617 841640.301 3144.950 3142.320 54 44 3098.32 54 3088.32 CFAC Phase I

CFMW-003a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 7/6/2016 Sands 1547603.170 841647.493 3145.570 3143.010 200 190 2953.01 200 2943.01 CFAC Phase I

CFMW-007 TW3 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1546426.597 843029.760 3149.199 3147.958 160 91 3056.958 102 3045.958 EPA Report/Old Well Log

CFMW-008 TW9 Existing Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1546564.756 844032.614 3192.970 3191.769 38.5 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log

CFMW-008a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1546575.278 844043.577 3196.440 3194.690 98 88 3106.69 98 3096.69 CFAC Phase I

CFMW-010 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1546115.479 842986.314 3147.060 3144.690 86 76 3068.69 86 3058.69 CFAC Phase I

CFMW-011 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545989.982 842462.741 3103.410 3100.980 50 40 3060.98 50 3050.98 CFAC Phase I

CFMW-011a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 7/6/2016 Sands 1545990.300 842455.026 3103.650 3100.770 166 156 2944.77 166 2934.77 CFAC Phase I

CFMW-012 W11-TW17 Existing Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545999.738 843116.466 3142.480 3140.472 90 70 3070.472 85 3055.472 EPA Report/Old Well Log

CFMW-012a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 7/6/2016 Sands 1545978.652 843111.473 3142.760 3140.290 210 200 2940.29 210 2930.29 CFAC Phase I

CFMW-014 W3-TW20 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545822.378 842858.322 3142.310 3139.968 92 72 3067.968 87 3052.968 EPA Report/Old Well Log

CFMW-015 W4-TW21 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545790.290 843070.037 3140.650 3138.933 94 72 3066.933 87 3051.933 EPA Report/Old Well Log

CFMW-016 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545847.943 843955.534 3166.590 3163.840 95 85 3078.84 95 3068.84 CFAC Phase I

CFMW-016a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545856.544 843955.402 3167.110 3164.290 126 121 3043.29 126 3038.29 CFAC Phase I

CFMW-017 TW14 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545913.137 844140.867 3210.569 3207.893 141 137 3070.893 141 3066.893 EPA Report/Old Well Log

CFMW-018 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545750.745 844586.938 3212.810 3210.040 122 112 3098.04 122 3088.04 CFAC Phase I

CFMW-019 W5-TW15 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545555.121 843277.960 3137.810 3136.232 96 78 3058.232 88 3048.232 EPA Report/Old Well Log

CFMW-019a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 7/6/2016 Sands 1545565.436 843291.647 3138.980 3136.510 220 210 2926.51 220 2916.51 CFAC Phase I

CFMW-020 TW8 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545748.365 844071.614 3168.737 3166.624 130 113 3053.624 118 3048.624 EPA Report/Old Well Log

CFMW-021 W6-TW18 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545558.392 843505.246 3138.155 3136.090 90 70 3066.09 85 3051.09 EPA Report/Old Well Log

CFMW-022 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545314.578 843942.176 3137.320 3134.390 80 70 3064.39 80 3054.39 CFAC Phase I

CFMW-023 TW10 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545521.210 844694.956 3209.982 3208.638 144.5 137.5 3071.138 143.25 3065.388 EPA Report

CFMW-025 TW23 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1545240.341 840912.165 3103.541 3101.160 24.5 9.5 3091.66 24.5 3076.66 EPA Report/Old Well Log

CFMW-025a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1545217.964 840914.892 3104.198 3101.489 95 85 3016.489 95 3006.489 CFAC Phase I

CFMW-025b W10-TW22 Existing Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545233.747 840916.756 3103.660 3101.599 60 45 3056.599 60 3041.599 EPA Report/Old Well Log

CFMW-026 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545199.463 841222.779 3104.260 3101.580 45 35 3066.58 45 3056.58 CFAC Phase I

CFMW-027 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545251.431 842166.064 3097.110 3094.380 45 35 3059.38 45 3049.38 CFAC Phase I

CFMW-028 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1544970.966 843041.414 3108.699 3105.991 60 50 3055.991 60 3045.991 CFAC Phase I

CFMW-028a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1544970.077 843049.717 3108.660 3105.916 120 110 2995.916 120 2985.916 CFAC Phase I

CFMW-029 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1545108.045 843463.411 3133.040 3130.520 76 66 3064.52 76 3054.52 CFAC Phase I

CFMW-031 W0-CFMW2 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1544867.601 842797.671 3109.490 3107.820 50 35 3072.82 50 3057.82 EPA Report/Old Well Log

CFMW-032 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/29/2016 Sands 1544745.320 843964.007 3116.578 3114.020 55 45 3069.02 55 3059.02 CFAC Phase I

CFMW-032a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/29/2016 Sands 1544744.536 843973.334 3116.805 3114.095 205 195 2919.095 205 2909.095 CFAC Phase I

CFMW-033 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1544545.111 842408.017 3110.640 3107.970 60 50 3057.97 60 3047.97 CFAC Phase I

CFMW-034 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1544513.493 843342.204 3109.990 3107.450 60 50 3057.45 60 3047.45 CFAC Phase I

CFMW-035 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1544499.012 844447.319 3109.920 3107.120 70 60 3047.12 70 3037.12 CFAC Phase I

CFMW-036 W1-PW7 Existing Former Production Well Production Well EPA Report EPA Report 1541629.329 843914.647 3021.600 3030.000 61.6 53.6 2968.00 61.60 2960.00 EPA Report

CFMW-037 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1543140.324 844473.946 3113.640 3110.870 100 90 3020.87 100 3010.87 CFAC Phase I

CFMW-038 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1543075.138 843981.359 3113.770 3110.880 105 95 3015.88 105 3005.88 CFAC Phase I

CFMW-040 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1543076.822 842863.264 3113.720 3111.050 90 80 3031.05 90 3021.05 CFAC Phase I

CFMW-042 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1543285.825 842383.655 3110.340 3107.520 60 50 3057.52 60 3047.52 CFAC Phase I

CFMW-043 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1544078.364 842157.850 3109.910 3106.970 60 50 3056.97 60 3046.97 CFAC Phase I

CFMW-044 W8-TW2 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1543941.726 841700.388 3108.093 3105.883 53 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log

CFMW-044a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1543941.659 841685.038 3108.716 3106.109 110 100 3006.109 110 2996.109 CFAC Phase I

CFMW-044b TW1 Existing  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1543937.612 841699.554 3107.979 3105.262 >200 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log

CFMW-045 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/29/2016 Sands 1542768.892 842543.665 3113.750 3111.261 96 86 3025.261 96 3015.261 CFAC Phase I
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Table 2. Monitoring Well Construction Data - Screened Intervals and Survey Data
               Columbia Falls Aluminum Company, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID
Previous 
Well ID Existing or Phase 1 Well Unit

Date 
Surveyed Surveyor Northing (Y) Easting (X) 

Top of Casing 
Elevation
(ft-amsl)

Well Pad/ 
Ground 

Elevation
(ft-amsl)

 Well 
Depth
(ft-bls)

Well 
Screen 

Top Depth
(ft-bls)

Well Screen 
Top 

Elevation
(ft-amsl)

Well Screen 
Bottom Depth

(ft-bls)

Well Screen 
Bottom 

Elevation
(ft-amsl) Well Construction Source

CFMW-045a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 8/29/2016 Sands 1542768.562 842554.018 3113.934 3111.284 160 150 2961.284 160 2951.284 CFAC Phase I

CFMW-047 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1542470.126 844332.708 3117.180 3114.480 120 110 3004.48 120 2994.48 CFAC Phase I

CFMW-048 PW3 Existing Former Production Well Production Well EPA Report EPA Report 1542485.180 844497.403 3106.850 3120.000 119.89 109.89 2996.960 119.89 2986.960 EPA Report

CFMW-049 W7-TW19 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1542470.637 844793.481 3122.693 3120.165 113 100 3020.165 111 3009.165 EPA Report/Old Well Log

CFMW-049a -- Phase 1  Monitoring Well Upper Hydrogeologic Unit 8/29/2016 Sands 1542484.164 844793.737 3122.691 3120.493 148.5 138.5 2981.993 148.5 2971.993 CFAC Phase I

CFMW-050 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1542299.178 844928.802 3123.120 3120.240 120 110 3010.24 120 3000.24 CFAC Phase I

CFMW-051 W9-PW5 Existing Former Production Well Production Well EPA Report EPA Report 1542149.083 845500.048 3123.250 3136.000 162.07 137.9 2985.350 162.07 2961.180 EPA Report/Old Well Log

CFMW-052 PW4 Existing Former Production Well Production Well EPA Report EPA Report 1542121.449 846201.695 3139.470 3152.000 174.98 154.19 2985.280 174.98 2964.490 Old Well Log

CFMW-053 TW16 Existing Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1542974.491 841601.392 3111.227 3109.649 77 47 3062.649 77 3032.649 EPA Report/Old Well Log

CFMW-053a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/29/2016 Sands 1542988.456 841600.660 3112.061 3109.666 160 150 2959.666 160 2949.666 CFAC Phase I

CFMW-054 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 7/6/2016 Sands 1542966.021 841003.141 3112.670 3109.920 85 75 3034.92 85 3024.92 CFAC Phase I

CFMW-056 TW11 Existing  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1544572.964 839789.319 3101.349 3098.851 181.08 No Screen No Screen Open Bottom Open Bottom EPA Report/Old Well Log

CFMW-056a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1544587.443 839786.440 3101.079 3098.671 135 125 2973.671 135 2963.671 CFAC Phase I

CFMW-056b -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1544590.852 839778.849 3101.199 3098.599 50 40 3058.599 50 3048.599 CFAC Phase I

CFMW-057 TW12 Existing  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1543626.421 837706.038 3094.937 3092.563 185.75 Uknown Uknown Uknown Uknown EPA Report

CFMW-057a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/29/2016 Sands 1543635.868 837689.701 3094.774 3092.778 138 128 2964.778 138 2954.778 CFAC Phase I

CFMW-059 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1542120.760 837611.730 3119.421 3117.387 90 80 3037.387 90 3027.387 CFAC Phase I

CFMW-059a -- Phase 1  Monitoring Well Below Upper Hydrogeologic Unit 8/1/2016 Sands 1542123.943 837619.424 3119.178 3117.047 168 158 2959.047 168 2949.047 CFAC Phase I

CFMW-061 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/1/2016 Sands 1541698.045 843728.230 3027.378 3024.323 23 13 3011.323 23 3001.323 CFAC Phase I

CFMW-062 PW6 Existing Former Production Well Production Well EPA Report EPA Report 1541841.609 843927.216 3021.600 3031.000 70.2 62.2 2959.400 70.2 2951.400 Old Well Log

CFMW-064 -- Phase 1 Monitoring Well Upper Hydrogeologic Unit 8/29/2016 Sands 1541612.776 844718.875 3029.141 3026.002 30 20 3006.002 30 2996.002 CFAC Phase I
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Table 3. Groundwater Elevation Data - August 30, 2016 and November 29, 2016
               Columbia Falls Aluminum Company, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID
Previous Well 

ID

August 30, 2016 
DTW 

(ft-btoc)

August 30, 2016 
DTB 

(ft-btoc)

August 30, 2016 
Groundwater 

Elevation 
(ft-amsl)

November 29, 2016 
DTW 

(ft-btoc)

November 29, 2016 
DTB 

(ft-btoc)

November 29, 2016 
Groundwater Elevation 

(ft-amsl)

CFMW-001 W2-CFMW1 98.53 155.20 3075.253 98.34 153.37 3075.443
CFMW-002 -- 80.30 82.65 3065.280 81.57 82.46 3064.010
CFMW-003 -- 23.47 54.42 3121.480 22.12 54.45 3122.830
CFMW-003a -- 151.40 203.21 2994.170 149.34 203.21 2996.230
CFMW-007 TW3 81.35 159.70 3067.849 76.20 159.14 3072.999
CFMW-008 TW9 93.60 189.21 3099.370 76.18 187.81 3116.790
CFMW-008a -- 65.03 95.14 3131.410 64.01 95.40 3132.430
CFMW-010 -- 81.68 86.70 3065.380 82.80 86.40 3064.260
CFMW-011 -- 38.42 52.90 3064.990 40.02 52.88 3063.390
CFMW-011a -- 100.55 171.12 3003.100 99.87 168.58 3003.780
CFMW-012 W11-TW17 75.70 81.84 3066.780 77.06 81.89 3065.420
CFMW-012a -- 145.34 213.40 2997.420 143.71 213.40 2999.050
CFMW-014 W3-TW20 77.43 93.43 3064.880 78.97 93.41 3063.340
CFMW-015 W4-TW21 75.57 94.56 3065.080 76.64 94.54 3064.010
CFMW-016 -- 97.70 98.82 3068.890 93.29 97.83 3073.300
CFMW-016a -- 100.33 128.36 3066.780 93.79 128.35 3073.320
CFMW-017 TW14 DRY 140.88 DRY 137.02 140.92 3073.549
CFMW-018 -- DRY 126.74 DRY DRY 127.54 DRY
CFMW-019 W5-TW15 73.38 96.50 3064.430 75.11 96.49 3062.700
CFMW-019a -- 141.50 223.20 2997.480 139.91 223.25 2999.070
CFMW-020 TW8 102.05 132.63 3066.687 95.70 132.42 3073.037
CFMW-021 W6-TW18 73.72 89.56 3064.435 75.38 89.59 3062.775
CFMW-022 -- 72.58 83.26 3064.740 73.16 83.22 3064.160
CFMW-023 TW10 125.40 142.96 3084.582 117.51 143.23 3092.472
CFMW-025 TW23 DRY 26.80 DRY 26.45 26.78 3077.091
CFMW-025a -- 48.55 98.42 3055.648 56.68 98.43 3047.518
CFMW-025b W10-TW22 34.82 64.85 3068.840 33.93 64.55 3069.730
CFMW-026 -- 40.20 47.44 3064.060 42.42 47.43 3061.840
CFMW-027 -- 32.86 48.60 3064.250 34.77 48.59 3062.340
CFMW-028 -- 44.46 62.40 3064.239 46.39 62.39 3062.309
CFMW-028a -- 44.31 122.62 3064.350 46.26 122.63 3062.400
CFMW-029 -- 68.60 73.12 3064.440 70.23 78.13 3062.810
CFMW-031 W0-CFMW2 45.61 52.30 3063.880 47.81 52.29 3061.680
CFMW-032 -- 51.99 57.70 3064.588 54.10 57.68 3062.478
CFMW-032a -- 113.22 206.53 3003.585 112.13 206.43 3004.675
CFMW-033 -- 46.88 63.59 3063.760 49.21 63.58 3061.430
CFMW-034 -- 48.23 62.48 3061.760 53.66 62.48 3056.330
CFMW-035 -- 46.56 70.60 3063.360 48.01 70.53 3061.910
CFMW-036 W1-PW7 NM NM NM NM NM NM
CFMW-037 -- 78.48 103.27 3035.160 85.80 103.25 3027.840
CFMW-038 -- 86.82 107.14 3026.950 89.51 106.71 3024.260
CFMW-040 -- 77.17 92.77 3036.550 81.71 92.88 3032.010
CFMW-042 -- 57.94 63.02 3052.400 DRY 63.03 DRY
CFMW-043 -- 47.99 62.01 3061.920 52.39 62.00 3057.520
CFMW-044 W8-TW2 48.07 54.16 3060.023 51.68 54.21 3056.413
CFMW-044a -- 52.32 112.97 3056.396 55.84 223.95 3052.876
CFMW-044b TW1 63.95 241.01 3044.029 56.60 241.09 3051.379
CFMW-045 -- 83.78 100.08 3029.970 88.55 99.16 3025.200
CFMW-045a -- 89.56 161.28 3024.374 91.05 161.27 3022.884
CFMW-047 -- 99.75 122.93 3017.430 99.46 122.95 3017.720
CFMW-048 PW3 NM NM NM NM NM NM
CFMW-049 W7-TW19 104.90 141.01 3017.793 103.25 113.99 3019.443
CFMW-049a -- 105.00 151.10 3017.691 103.18 151.10 3019.511
CFMW-050 -- 105.78 123.37 3017.340 103.96 123.37 3019.160
CFMW-051 W9-PW5 NM NM NM NM NM NM
CFMW-052 PW4 NM NM NM NM NM NM
CFMW-053 TW16 58.78 76.24 3052.447 72.65 78.24 3038.577
CFMW-053a -- 88.30 162.50 3023.761 90.09 162.48 3021.971
CFMW-054 -- 73.77 87.55 3038.900 77.56 87.47 3035.110
CFMW-056 TW11 86.56 180.58 3014.789 85.43 180.61 3015.919
CFMW-056a -- 79.96 137.40 3021.119 78.70 137.41 3022.379
CFMW-056b -- 33.70 52.65 3067.499 35.27 52.62 3065.929
CFMW-057 TW12 83.81 184.40 3011.127 82.29 183.89 3012.647
CFMW-057a -- 78.55 140.35 3016.224 77.28 140.36 3017.494
CFMW-059 -- 70.42 92.70 3049.001 70.82 92.71 3048.601
CFMW-059a -- 73.05 162.98 3046.128 71.42 163.86 3047.758
CFMW-061 -- 13.82 26.04 3013.558 12.35 26.50 3015.028
CFMW-062 PW6 NM NM NM NM NM NM
CFMW-064 -- 14.40 33.08 3014.741 12.63 33.21 3016.511

ft-btoc - Feet below top of casing
ft-amsl - Feet above mean sea level
NM - Not Measured
Dry - Groundwater not present in well
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Table 4.  Summary of Groundwater and Surface Water Samples Collected During Round 1 of Phase I Site Characterization, Columbia Falls Aluminum Company, Phase I Site 
Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Proposed Location ID Field Sample ID Screen Type / Sample Type Date Completed
Monitoring Well Location Type 

/Surface Water Adjacent Feature

CFMW-001 CFMW-001-GW Upper Hydrogeologic Unit 9/20/2016 Existing Monitoring Well

CFMW-002 CFMW-002-GW Upper Hydrogeologic Unit 9/12/2016 New Monitoring Well

CFMW-003 CFMW-003-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-003a CFMW-003a-GW Below Upper Hydrogeologic Unit 9/20/2016 New Monitoring Well

CFMW-007 CFMW-007-GW Upper Hydrogeologic Unit 9/21/2016 Existing Monitoring Well

CFMW-008 CFMW-008-GW Upper Hydrogeologic Unit 9/21/2016 Existing Monitoring Well

CFMW-008a CFMW-008a-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-010 CFMW-010-GW Upper Hydrogeologic Unit 9/12/2016 New Monitoring Well

CFMW-011 CFMW-011-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-011a CFMW-011a-GW Below Upper Hydrogeologic Unit 9/20/2016 New Monitoring Well

CFMW-012 CFMW-012-GW Upper Hydrogeologic Unit 9/12/2016 Existing Monitoring Well

CFMW-012a CFMW-012a-GW Below Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-014 CFMW-014-GW Upper Hydrogeologic Unit 9/12/2016 Existing Monitoring Well

CFMW-015 CFMW-015-GW Upper Hydrogeologic Unit 9/12/2016 Existing Monitoring Well

CFMW-016 DRY Upper Hydrogeologic Unit NA New Monitoring Well

CFMW-016a CFMW-016a-GW Upper Hydrogeologic Unit 9/21/2016 New Monitoring Well

CFMW-017 DRY Upper Hydrogeologic Unit NA Existing Monitoring Well

CFMW-018 DRY Upper Hydrogeologic Unit NA New Monitoring Well

CFMW-019 CFMW-019-GW Upper Hydrogeologic Unit 9/12/2016 Existing Monitoring Well

CFMW-019a CFMW-019a-GW Below Upper Hydrogeologic Unit 9/20/2016 New Monitoring Well

CFMW-020 CFMW-020-GW Upper Hydrogeologic Unit 9/20/2016 Existing Monitoring Well

CFMW-021 CFMW-021-GW Upper Hydrogeologic Unit 9/12/2016 Existing Monitoring Well

CFMW-022 CFMW-022-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-023 CFMW-023-GW Upper Hydrogeologic Unit 9/21/2016 Existing Monitoring Well

CFMW-025 DRY Upper Hydrogeologic Unit NA Existing Monitoring Well

CFMW-025a CFMW-025a-GW Below Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-025b CFMW-25b-GW Upper Hydrogeologic Unit 9/13/2016 Existing Monitoring Well

CFMW-026 CFMW-026-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-027 CFMW-027-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-028 CFMW-028-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-028a CFMW-028a-GW Upper Hydrogeologic Unit 9/20/2016 New Monitoring Well

CFMW-029 CFMW-029-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-031 CFMW-031-GW Upper Hydrogeologic Unit 9/15/2016 Existing Monitoring Well

CFMW-032 CFMW-032-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-032a CFMW-032a-GW Below Upper Hydrogeologic Unit 9/16/2016 New Monitoring Well

CFMW-033 CFMW-033-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-034 CFMW-034-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-035 CFMW-035-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-037 CFMW-037-GW Upper Hydrogeologic Unit 9/16/2016 New Monitoring Well

CFMW-038 CFMW-038-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-040 CFMW-040-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-042 CFMW-042-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-043 CFMW-043-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-044 CFMW-044-GW Upper Hydrogeologic Unit 9/15/2016 Existing Monitoring Well

CFMW-044a CFMW-044a-GW Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-044b CFMW-044b-GW Below Upper Hydrogeologic Unit 9/19/2016 Existing Monitoring Well

CFMW-045 CFMW-045-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-045a CFMW-045a-GW Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-047 CFMW-047-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-049 CFMW-049-GW Upper Hydrogeologic Unit 9/21/2016 Existing Monitoring Well

CFMW-049a CFMW-049a-GW Upper Hydrogeologic Unit 9/16/2016 New Monitoring Well

CFMW-050 CFMW-050-GW Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-053 CFMW-053-GW Upper Hydrogeologic Unit 9/14/2016 Existing Monitoring Well

CFMW-053a CFMW-053a-GW Below Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-054 CFMW-054-GW Upper Hydrogeologic Unit 9/14/2016 New Monitoring Well

CFMW-056 CFMW-056-GW Below Upper Hydrogeologic Unit 9/20/2016 Existing Monitoring Well

CFMW-056a CFMW-056a-GW Below Upper Hydrogeologic Unit 9/20/2016 New Monitoring Well

CFMW-056b CFMW-056b-GW Upper Hydrogeologic Unit 9/13/2016 New Monitoring Well

CFMW-057 CFMW-057-GW Below Upper Hydrogeologic Unit 9/19/2016 Existing Monitoring Well

CFMW-057a CFMW-057a-GW Below Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-059 CFMW-059-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-059a CFMW-059a-GW Below Upper Hydrogeologic Unit 9/19/2016 New Monitoring Well

CFMW-061 CFMW-061-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFMW-064 CFMW-064-GW Upper Hydrogeologic Unit 9/15/2016 New Monitoring Well

CFSW-001 CFSWP-001-SW Surface Water 9/16/2016 Flathead River

CFSW-002 CFSWP-002-SW Surface Water 9/16/2016 Flathead River

CFSW-003 CFSWP-003-SW Surface Water 9/9/2016 Seep Area

CFSW-004 CFSWP-004-SW Surface Water 9/9/2016 Seep Area

CFSW-005 CFSWP-005-SW Surface Water 9/9/2016 Seep Area

CFSW-006 CFSWP-006-SW Surface Water 9/9/2016 Flathead River

CFSW-007 CFSWP-007-SW Surface Water 9/16/2016 Flathead River

CFSW-008 CFSWP-008-SW Surface Water 9/16/2016 Flathead River

CFSW-009 CFSWP-009-SW Surface Water 6/7/2016 Cedar Creek Reservoir Overflow

CFSW-010 CFSWP-010-SW Surface Water 6/7/2016 Cedar Creek Reservoir Overflow

CFSW-011 CFSWP-011-SW Surface Water 6/7/2016 Cedar Creek Reservoir Overflow

CFSW-012 CFSWP-012-SW Surface Water 6/7/2016 Cedar Creek Reservoir Overflow

CFSW-013 CFSWP-013-SW Surface Water 6/7/2016 Cedar Creek Reservoir Overflow

CFSW-014 CFSWP-014-SW Surface Water 8/29/2016 Cedar Creek

CFSW-015 CFSWP-015-SW Surface Water 8/29/2016 Cedar Creek

CFSW-016 CFSWP-016-SW Surface Water 8/29/2016 Cedar Creek

CFSW-017 CFSWP-017-SW Surface Water 9/16/2016 Flathead River

CFSW-018 CFSWP-018-SW Surface Water 6/6/2016 South Percolation Ponds

CFSW-019 CFSWP-019-SW Surface Water 6/6/2016 South Percolation Ponds

CFSW-020 CFSWP-020-SW Surface Water 6/6/2016 South Percolation Ponds

CFSW-021 CFSWP-021-SW Surface Water 6/6/2016 Northern SW Area

CFSW-022 CFSWP-022-SW Surface Water 6/6/2016 Northern SW Area

CFSW-023 DRY Surface Water NA Northwest Percolation Pond

CFSW-024 DRY Surface Water NA Northeast Percolation Pond
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Table 5.  Summary of Sediment Samples Collected During Phase I Site Characterization
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Proposed 
Location ID

Field Sample ID Sample Type Date Completed Surface Water Feature

CFSW-003 CFSDP-003-SD Sediment 9/9/2016 Seep Area

CFSW-004 CFSDP-004-SD Sediment 9/9/2016 Seep Area

CFSW-005 CFSDP-005-SD Sediment 9/9/2016 Seep Area

CFSW-014 CFSDP-014-SD Sediment 8/29/2016 Cedar Creek

CFSW-015 CFSDP-015-SD Sediment 8/29/2016 Cedar Creek

CFSW-016 CFSDP-016-SD Sediment 8/29/2016 Cedar Creek

CFSW-018 CFSDP-018-SD Sediment 9/7/2016 South Percolation Ponds

CFSW-019 CFSDP-019-SD Sediment 9/7/2016 South Percolation Ponds

CFSW-020 CFSDP-020-SD Sediment 9/7/2016 South Percolation Ponds

CFSW-023 CFSDP-023-SD Sediment 9/7/2016 Northwest Percolation Pond

CFSW-024 CFSDP-024-SD Sediment 9/7/2016 Northeast Percolation Pond
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Table 6. Soil Gas Screening Data
               Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Location ID: Screening Date: Screening Area:
Methane
(% LEL)

VOCs
(ppm)

CFSGS-001 6/3/2016 Sanitary Landfill ND 0.2

CFSGS-002 6/3/2016 Sanitary Landfill ND ND

CFSGS-003 6/3/2016 Sanitary Landfill ND 0.1

CFSGS-004 6/3/2016 Sanitary Landfill ND ND

CFSGS-005 6/4/2016 West Landfill ND 0.1

CFSGS-006 6/4/2016 West Landfill ND 0.6

CFSGS-007 6/4/2016 West Landfill ND ND

CFSGS-008 6/4/2016 West Landfill ND ND

CFSGS-009 6/4/2016 West Landfill ND ND

CFSGS-010 4/21/2016 Wet Scrubber Sludge Pond ND ND

CFSGS-011 4/21/2016 Wet Scrubber Sludge Pond ND ND

CFSGS-012 4/21/2016 Wet Scrubber Sludge Pond ND ND

CFSGS-013 4/21/2016 Wet Scrubber Sludge Pond ND ND

CFSGS-014 4/22/2016 Industrial Landfill ND 4.9

CFSGS-015 4/22/2016 Industrial Landfill ND 0.7

CFSGS-018 6/3/2016 Industrial Landfill ND ND

CFSGS-019 6/3/2016 Industrial Landfill ND ND

CFSGS-020 6/3/2016 Industrial Landfill ND 0.3

CFSGS-021 6/3/2016 Industrial Landfill ND 0.1

CFSGS-022 6/3/2016 Industrial Landfill ND 0.1

CFSGS-034 4/20/2016 West Landfill Vent ND ND

CFSGS-035 4/20/2016 West Landfill Vent ND ND

CFSGS-036 4/20/2016 West Landfill Vent ND ND

CFSGS-037 4/20/2016 West Landfill Vent ND ND

CFSGS-038 4/20/2016 West Landfill Vent ND ND

CFSGS-039 4/20/2016 West Landfill Vent ND ND

CFSGS-040 4/20/2016 West Landfill Vent ND ND

CFSGS-041 4/20/2016 West Landfill Vent 0.1 ND

CFSGS-042 4/20/2016 West Landfill Vent ND ND
CFSGS-043 4/20/2016 West Landfill Vent ND ND

Bold indicates the compound was detected
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Table 7. Passive Soil Gas Sampling Data
               Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSGP-016 CFSGP-017 CFSGP-023 CFSGP-024 CFSGP-025 CFSGP-026 CFSGP-027 CFSGP-028
4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016 4/19/2016 - 4/23/2016

4 - 4.5 3.5 - 4 3 - 3.5 3.5 - 4 3.5 - 4 3.5 - 4 3 - 3.5 2.5 - 3
CFSGP-016-SG-4-4.5 CFSGP-017-SG-3.5-4 CFSGP-023-SG-3-3.5 CFSGP-024-SG-3.5-4 CFSGP-025-SG-3.5-4 CFSGP-026-SG-3.5-4 CFSGP-027-SG-3-3.5 CFSGP-028-SG-2.5-3

Operational Grid Operational Grid Drum Storage Area Drum Storage Area Drum Storage Area Drum Storage Area Drum Storage Area Drum Storage Area
Parameter Units

1-1-1-2-Tetrachloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-1-1-Trichloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-1-2-2-Tetrachloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-1-2-Trichloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-1-Dichloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-2-4-Trimethylbenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-2-Dichlorobenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-2-Dichloroethane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-3-5-Trimethylbenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-3-Dichlorobenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-4-Dichlorobenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
2-Methylnaphthalene µg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Acenaphthene µg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Acenaphthylene µg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Benzene µg 0.21 <0.02 <0.02 0.02 0.04 0.05 <0.02 <0.02
BTEX µg 0.26 <0.02 <0.02 0.02 0.04 0.05 <0.02 <0.02
Carbon Tetrachloride µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chlorobenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chloroform µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
cis-1-2-Dichloroethene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ethylbenzene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Fluorene µg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
m-p-Xylene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Methyl tert-butyl ether µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Naphthalene µg <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
o-Xylene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Octane µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Pentadecane µg <0.05 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05
Tetrachloroethene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.07 0.07
Toluene µg 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
trans-1-2-Dichloroethene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Trichloroethene µg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Tridecane µg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Undecane µg <0.05 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05

Sample Date:
Sample Location:

Sample Area:

Bold indicates the compound was detected

< - indicates the value is below the limit of 
detecction and reporting limit

Results are reported in micrograms (ug) 
relative mass value

Sample Designation:
Sample Depth (ft-bls):
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Table 7. Passive Soil Gas Sampling Data
               Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units
1-1-1-2-Tetrachloroethane µg
1-1-1-Trichloroethane µg
1-1-2-2-Tetrachloroethane µg
1-1-2-Trichloroethane µg
1-1-Dichloroethane µg
1-2-4-Trimethylbenzene µg
1-2-Dichlorobenzene µg
1-2-Dichloroethane µg
1-3-5-Trimethylbenzene µg
1-3-Dichlorobenzene µg
1-4-Dichlorobenzene µg
2-Methylnaphthalene µg
Acenaphthene µg
Acenaphthylene µg
Benzene µg
BTEX µg
Carbon Tetrachloride µg
Chlorobenzene µg
Chloroform µg
cis-1-2-Dichloroethene µg
Ethylbenzene µg
Fluorene µg
m-p-Xylene µg
Methyl tert-butyl ether µg
Naphthalene µg
o-Xylene µg
Octane µg
Pentadecane µg
Tetrachloroethene µg
Toluene µg
trans-1-2-Dichloroethene µg
Trichloroethene µg
Tridecane µg
Undecane µg

Sample Date:
Sample Location:

Sample Area:

Bold indicates the compound was detected

< - indicates the value is below the limit of 
detecction and reporting limit

Results are reported in micrograms (ug) 
relative mass value

Sample Designation:
Sample Depth (ft-bls):

CFSGP-029 CFSGP-030
4/19/2016 - 4/23/2016 4/18/2016 - 4/23/2016

3.5 - 4 3 - 3.5
CFSGP-029-SG-3.5-4 CFSGP-030-SG-3-3.5

Drum Storage Area Drum Storage Area

<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.05 <0.05
<0.05 <0.05
<0.05 <0.05
0.03 <0.02
0.03 <0.02

<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.05 <0.05
<0.02 <0.02
<0.02 <0.02
<0.05 <0.05
<0.02 <0.02
<0.02 <0.02
<0.05 <0.05
0.15 2.3

<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.05 0.84
<0.05 0.12
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Table 8. Site-wide Surface Soil Analytical Results Statistical Summary
               Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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DIOXINFURAN 1,2,3,4,6,7,8-HpCDD SO 13 mg/kg <2.3E-08 0.0001 3.29E-05 2.13E-05 3.58E-05 ND 0.0001 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,4,6,7,8-HpCDF SO 13 mg/kg <2.7E-08 2.69E-05 8.65E-06 6.16E-06 8.45E-06 ND 2.38E-05 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8,9-HpCDF SO 13 mg/kg <3.4E-08 1.77E-06 4.90E-07 ND 5.08E-07 ND 1.28E-06 5 38 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDD SO 13 mg/kg <3E-08 3.42E-06 6.26E-07 3.30E-07 9.47E-07 ND 2.28E-06 8 62 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDF SO 13 mg/kg <2.3E-08 3.07E-06 9.88E-07 5.80E-07 1.07E-06 ND 2.76E-06 8 62 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDD SO 13 mg/kg <2.9E-08 5.07E-06 1.67E-06 1.25E-06 1.47E-06 ND 3.91E-06 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDF SO 13 mg/kg <2.1E-07 1.05E-06 4.62E-07 4.20E-07 3.92E-07 ND 1.01E-06 10 77 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDD SO 13 mg/kg <2.6E-08 4.60E-06 1.27E-06 9.00E-07 1.26E-06 ND 3.32E-06 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDF SO 13 mg/kg <2.4E-08 <4.7E-07 ND ND ND ND ND 0 0 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDD SO 13 mg/kg <3.5E-08 1.21E-06 2.45E-07 ND 3.13E-07 ND 7.48E-07 3 23 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDF SO 13 mg/kg <2.8E-08 1.59E-06 3.86E-07 ND 4.62E-07 ND 1.18E-06 6 46 - - - - - - - - -
DIOXINFURAN 2,3,4,6,7,8-HxCDF SO 13 mg/kg <2.3E-08 1.70E-06 4.19E-07 ND 5.46E-07 ND 1.56E-06 6 46 - - - - - - - - -
DIOXINFURAN 2,3,4,7,8-PeCDF SO 13 mg/kg <2.9E-08 1.71E-06 3.82E-07 ND 4.80E-07 ND 1.21E-06 6 46 - - - - - - - - -
DIOXINFURAN 2,3,7,8-TCDD SO 13 mg/kg <2.2E-08 5.80E-07 1.63E-07 ND 1.66E-07 ND 4.96E-07 3 23 0 0 0.000022 0 0 5E-06 10 77 6E-08
DIOXINFURAN 2,3,7,8-TCDF SO 13 mg/kg <1.9E-08 5.26E-06 1.34E-06 1.16E-06 1.37E-06 ND 3.40E-06 10 77 - - - - - - - - -
DIOXINFURAN OCDD SO 13 mg/kg <2.2E-08 0.0017 0.0003 0.0001 0.0005 ND 0.0011 11 85 - - - - - - - - -
DIOXINFURAN OCDF SO 13 mg/kg <2.1E-08 9.72E-05 2.27E-05 1.19E-05 2.62E-05 ND 6.37E-05 11 85 - - - - - - - - -
DIOXINFURAN Total HpCDD SO 13 mg/kg  5.30E-07 0.0002 5.96E-05 3.57E-05 6.50E-05 7.34E-07 0.0002 13 100 - - - - - - - - -
DIOXINFURAN Total HpCDF SO 13 mg/kg  2.60E-07 8.73E-05 2.69E-05 1.56E-05 2.86E-05 3.26E-07 8.09E-05 13 100 - - - - - - - - -
DIOXINFURAN Total HxCDD SO 13 mg/kg  6.20E-08 3.98E-05 9.08E-06 5.78E-06 1.05E-05 6.50E-08 2.55E-05 13 100 - - - - - - - - -
DIOXINFURAN Total HxCDF SO 13 mg/kg  4.40E-08 5.18E-05 1.13E-05 5.19E-06 1.43E-05 5.78E-08 3.47E-05 13 100 - - - - - - - - -
DIOXINFURAN Total PeCDD SO 13 mg/kg <3.5E-08 4.67E-06 6.31E-07 ND 1.28E-06 ND 2.75E-06 3 23 - - - - - - - - -
DIOXINFURAN Total PeCDF SO 13 mg/kg <3.1E-08 1.25E-05 3.10E-06 1.96E-06 3.58E-06 ND 9.18E-06 11 85 - - - - - - - - -
DIOXINFURAN Total TCDD SO 13 mg/kg <2.2E-08 5.61E-06 8.86E-07 3.00E-07 1.54E-06 ND 3.50E-06 8 62 - - - - - - - - -
DIOXINFURAN Total TCDF SO 13 mg/kg <1.9E-08 2.41E-05 5.34E-06 3.60E-06 6.47E-06 ND 1.64E-05 12 92 - - - - - - - - -
GENCHEM Fluoride SO 136 mg/kg    0.36 571.0 56.1357 29.65 76.0231 1.6725 204.75 136 100 0 0 4700 2 1 310 97 71 12
GENCHEM Total Organic Carbon (1) SO 28 mg/kg  3,920  183,000  38,795  26,550  39,732  6,737  116,120 28 100 - - - - - - - - -
METALS Aluminum SO 136 mg/kg  2,570  106,000  15,723  13,650  11,922  6,525  30,125 136 100 0 0 110000 119 88 7700 135 99 3000
METALS Antimony SO 136 mg/kg <0.28 2.6 ND ND ND ND 0.445 8 6 0 0 47 0 0 3.1 136 100 0.035
METALS Arsenic SO 136 mg/kg <0.84 22.7 5.0521 4.75 2.5965 2.0 8.5 135 99 118 87 3 134 99 0.68 136 100 0.002
METALS Barium SO 136 mg/kg    38.0 972.0 169.9331 113.5 154.0534 55.05 429.0 136 100 0 0 22000 0 0 1500 136 100 16
METALS Beryllium SO 136 mg/kg <0.11 17.2 0.7043 0.5 1.484 0.2575 1.125 134 99 0 0 230 1 1 16 3 2 1.9
METALS Cadmium SO 136 mg/kg <0.24 8.3 ND ND ND ND 1.125 20 15 0 0 98 1 1 7.1 136 100 0.069
METALS Calcium SO 136 mg/kg  1,370  313,000  27,863  17,400  44,898  2,553  75,550 136 100 - - - - - - - - -
METALS Chromium SO 136 mg/kg    2.6 84.8 12.4993 10.3 10.1654 6.4 22.65 136 100 130 96 6.3 136 100 0.3 136 100 7E-04
METALS Cobalt SO 136 mg/kg <1.4 27.4 5.3787 5.2 2.3114 3.2 7.525 135 99 0 0 35 133 98 2.3 136 100 0.027
METALS Copper SO 136 mg/kg    6.7  7,260 72.8353 14.5 621.1984 8.9 47.025 136 100 1 1 4700 1 1 310 136 100 2.8
METALS Cyanide, Total SO 136 mg/kg <0.015 137.0 1.4175 0.0925 11.7751 ND 1.425 126 93 1 1 15 5 4 2.3 136 100 0.002
METALS Iron SO 136 mg/kg  1,760  37,100  13,414  13,500  4,193  6,343  18,975 136 100 0 0 82000 131 96 5500 136 100 35
METALS Lead SO 164 mg/kg    3.4 238.0 19.414 12.8 28.6753 6.2 45.65 164 100 0 0 800 0 0 400 - - -

Industrial RSL Residential RSL Risk  SSL
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METALS Magnesium SO 136 mg/kg  1,090  27,500  9,353  9,250  3,232  4,648  13,900 136 100 - - - - - - - - -
METALS Manganese SO 136 mg/kg    14.8  1,270 395.1088 367.5 210.2389 59.375 742.5 136 100 0 0 2600 119 88 180 136 100 2.8
METALS Mercury SO 136 mg/kg <0.012 0.14 0.0236 0.021 0.0186 ND 0.046 113 83 0 0 4.6 0 0 1.1 136 100 0.003
METALS Nickel SO 136 mg/kg    4.4  1,250 34.5897 14.15 112.2992 8.9 82.475 136 100 0 0 2200 4 3 150 136 100 2.6
METALS Potassium SO 136 mg/kg    238.0  1,900 887.3529 864.0 306.478 420.75  1,415 136 100 - - - - - - - - -
METALS Selenium SO 136 mg/kg <0.26 3.3 0.3324 ND 0.3684 ND 1.0 31 23 0 0 580 0 0 39 136 100 0.052
METALS Silver SO 136 mg/kg <0.55 0.96 ND ND ND ND ND 1 1 0 0 580 0 0 39 136 100 0.08
METALS Sodium SO 136 mg/kg <29.7  2,140 126.1647 62.65 248.9592 ND 374.25 99 73 - - - - - - - - -
METALS Thallium SO 136 mg/kg <0.11 4.6 ND ND ND ND 0.255 10 7 2 1 1.2 69 51 0.078 136 100 0.001
METALS Vanadium SO 136 mg/kg    3.2 348.0 17.1919 12.05 31.5608 6.0 27.475 136 100 0 0 580 5 4 39 109 80 8.6
METALS Zinc SO 136 mg/kg    13.6 265.0 64.0875 48.55 45.2482 27.7 148.0 136 100 0 0 35000 0 0 2300 113 83 37
OC_PEST 4,4'-DDD SO 69 mg/kg <0.00094 <0.0023 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.008
OC_PEST 4,4'-DDE SO 69 mg/kg <0.001 <0.0025 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 69 mg/kg <0.00073 <0.0018 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 69 mg/kg <0.00086 <0.0021 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 69 100 2E-04
OC_PEST alpha-BHC SO 69 mg/kg <0.00065 <0.0016 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 69 100 4E-05
OC_PEST alpha-Chlordane SO 69 mg/kg <0.0012 <0.0028 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 69 mg/kg <0.00069 <0.0017 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 69 100 2E-04
OC_PEST delta-BHC SO 69 mg/kg <0.00078 <0.0019 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 68 mg/kg <0.00093 <0.0022 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 68 100 7E-05
OC_PEST Endosulfan I SO 69 mg/kg <0.00099 <0.0024 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 69 mg/kg <0.0011 <0.0027 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 69 mg/kg <0.00083 <0.002 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SO 69 mg/kg <0.0009 <0.0022 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.009
OC_PEST Endrin aldehyde SO 69 mg/kg <0.00088 <0.0021 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin ketone SO 69 mg/kg <0.00099 <0.0024 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) SO 69 mg/kg <0.00064 <0.0015 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 69 100 2E-04
OC_PEST gamma-Chlordane SO 69 mg/kg <0.0015 <0.0037 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 69 mg/kg <0.00092 <0.0022 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 69 100 1E-04
OC_PEST Heptachlor epoxide SO 69 mg/kg <0.0014 <0.0034 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 69 100 3E-05
OC_PEST Methoxychlor SO 69 mg/kg <0.0015 <0.0036 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 69 mg/kg <0.021 <0.05 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 41 59 0.011
PCB Aroclor 1016 SO 136 mg/kg <0.0093 <0.023 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 136 mg/kg <0.0093 <0.023 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 136 100 8E-05
PCB Aroclor 1232 SO 136 mg/kg <0.0093 <0.023 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 136 100 8E-05
PCB Aroclor 1242 SO 136 mg/kg <0.0093 <0.023 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 136 100 0.001
PCB Aroclor 1248 SO 136 mg/kg <0.0093 <0.023 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 136 100 0.001
PCB Aroclor 1254 SO 136 mg/kg <0.0096 <0.024 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 136 100 0.002
PCB Aroclor 1260 SO 136 mg/kg <0.0096 <0.024 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 36 26 0.006
PCB Aroclor 1268 SO 136 mg/kg <0.0096 <0.024 ND ND ND ND ND 0 0 - - - - - - - - -
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PCB Aroclor-1262 SO 136 mg/kg <0.0096 <0.024 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 136 mg/kg <0.0096 <0.024 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 11 8 0.007
SVOC 1,1'-Biphenyl SO 136 mg/kg <0.029 0.072 ND ND ND ND ND 3 2 0 0 20 0 0 4.7 136 100 9E-04
SVOC 1,2,4,5-Tetrachlorobenzene SO 136 mg/kg <0.026 <3.6 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 136 100 8E-04
SVOC 1,4-Dioxane SO 136 mg/kg <0.092 <13 ND ND ND ND ND 0 0 0 0 24 1 1 5.3 136 100 9E-05
SVOC 2,2'-oxybis[1-chloropropane] SO 136 mg/kg <0.014 <2 ND ND ND ND ND 0 0 0 0 4700 0 0 310 17 13 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 136 mg/kg <0.032 <4.5 ND ND ND ND ND 0 0 0 0 2500 0 0 190 72 53 0.018
SVOC 2,4,5-Trichlorophenol SO 136 mg/kg <0.034 <4.8 ND ND ND ND ND 0 0 0 0 8200 0 0 630 5 4 0.4
SVOC 2,4,6-Trichlorophenol SO 136 mg/kg <0.0098 <1.4 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 136 100 0.001
SVOC 2,4-Dichlorophenol SO 136 mg/kg <0.0081 <1.1 ND ND ND ND ND 0 0 0 0 250 0 0 19 136 100 0.002
SVOC 2,4-Dimethylphenol SO 136 mg/kg <0.076 <11 ND ND ND ND ND 0 0 0 0 1600 0 0 130 75 55 0.042
SVOC 2,4-Dinitrophenol SO 136 mg/kg <0.26 <37 ND ND ND ND ND 0 0 0 0 160 1 1 13 136 100 0.004
SVOC 2,4-Dinitrotoluene SO 136 mg/kg <0.014 <1.9 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 136 100 3E-04
SVOC 2,6-Dinitrotoluene SO 136 mg/kg <0.018 <2.6 ND ND ND ND ND 0 0 0 0 1.5 5 4 0.36 136 100 7E-05
SVOC 2-Chloronaphthalene SO 136 mg/kg <0.0078 <1.1 ND ND ND ND ND 0 0 0 0 6000 0 0 480 1 1 0.39
SVOC 2-Chlorophenol SO 136 mg/kg <0.0087 <1.2 ND ND ND ND ND 0 0 0 0 580 0 0 39 22 16 0.009
SVOC 2-Methylnaphthalene SO 136 mg/kg <0.0076 3.6 0.1336 ND 0.5003 ND 0.55 54 40 0 0 300 0 0 24 38 28 0.019
SVOC 2-Methylphenol SO 136 mg/kg <0.015 <2.1 ND ND ND ND ND 0 0 0 0 4100 0 0 320 9 7 0.075
SVOC 2-Nitroaniline SO 136 mg/kg <0.011 <1.6 ND ND ND ND ND 0 0 0 0 800 0 0 63 29 21 0.008
SVOC 2-Nitrophenol SO 136 mg/kg <0.012 <1.6 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 136 mg/kg <0.0092 0.048 ND ND ND ND ND 4 3 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 136 mg/kg <0.038 <5.4 ND ND ND ND ND 0 0 0 0 5.1 2 1 1.2 136 100 8E-04
SVOC 3-Nitroaniline SO 136 mg/kg <0.01 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 136 mg/kg <0.092 <13 ND ND ND ND ND 0 0 0 0 6.6 6 4 0.51 136 100 3E-04
SVOC 4-Bromophenyl phenyl ether SO 136 mg/kg <0.011 <1.5 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 136 mg/kg <0.015 <2.1 ND ND ND ND ND 0 0 0 0 8200 0 0 630 5 4 0.17
SVOC 4-Chloroaniline SO 136 mg/kg <0.0088 <1.2 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 136 100 2E-04
SVOC 4-Chlorophenyl phenyl ether SO 136 mg/kg <0.01 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 136 mg/kg <0.013 <1.8 ND ND ND ND ND 0 0 0 0 110 0 0 25 136 100 0.002
SVOC 4-Nitrophenol SO 136 mg/kg <0.17 <23 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 136 mg/kg <0.0084 40.0 0.8318 0.023 4.1676 ND 1.825 84 62 0 0 4500 0 0 360 18 13 0.55
SVOC Acenaphthylene SO 136 mg/kg <0.0088 1.2 ND ND ND ND 0.0493 10 7 - - - - - - - - -
SVOC Acetophenone SO 136 mg/kg <0.0075 0.046 ND ND ND ND ND 6 4 0 0 12000 0 0 780 6 4 0.058
SVOC Anthracene SO 136 mg/kg <0.033 47.0 1.626 0.0435 6.7258 ND 5.05 73 54 0 0 23000 0 0 1800 7 5 5.8
SVOC Atrazine SO 136 mg/kg <0.015 <2.2 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 136 100 2E-04
SVOC Benzaldehyde SO 136 mg/kg <0.026 0.093 ND ND ND ND 0.15 9 7 0 0 820 0 0 170 136 100 0.004
SVOC Benzo[a]anthracene SO 136 mg/kg <0.03 280.0 7.6546 0.26 32.3648 ND 23.0 111 82 24 18 2.9 81 60 0.16 136 100 0.004
SVOC Benzo[a]pyrene SO 136 mg/kg <0.011 320.0 7.9655 0.365 33.5504 ND 28.0 118 87 71 52 0.29 117 86 0.016 136 100 0.004
SVOC Benzo[b]fluoranthene SO 136 mg/kg <0.014 460.0 11.7495 0.62 48.7981 ND 35.0 122 90 34 25 2.9 102 75 0.16 116 85 0.041
SVOC Benzo[g,h,i]perylene SO 136 mg/kg <0.02 250.0 6.1692 0.465 24.5976 ND 24.75 117 86 - - - - - - - - -
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SVOC Benzo[k]fluoranthene SO 136 mg/kg <0.016 150.0 4.2493 0.185 16.8217 ND 14.75 108 79 5 4 29 27 20 1.6 49 36 0.4
SVOC Bis(2-chloroethoxy)methane SO 136 mg/kg <0.011 <1.5 ND ND ND ND ND 0 0 0 0 250 0 0 19 136 100 0.001
SVOC Bis(2-chloroethyl)ether SO 136 mg/kg <0.0081 0.017 ND ND ND ND ND 1 1 0 0 1 2 1 0.23 136 100 4E-06
SVOC Bis(2-ethylhexyl) phthalate SO 136 mg/kg <0.013 5.8 0.1101 ND 0.5315 ND 0.33 41 30 0 0 160 0 0 39 2 1 1.3
SVOC Butyl benzyl phthalate SO 136 mg/kg <0.011 5.6 0.1267 ND 0.5778 ND 0.4975 23 17 0 0 1200 0 0 290 14 10 0.24
SVOC Caprolactam SO 136 mg/kg <0.025 0.066 ND ND ND ND ND 1 1 0 0 40000 0 0 3100 6 4 0.25
SVOC Carbazole SO 136 mg/kg <0.0088 33.0 1.0396 0.0585 4.2848 ND 3.525 101 74 - - - - - - - - -
SVOC Chrysene SO 136 mg/kg <0.0097 350.0 10.6379 0.435 44.3251 ND 29.5 123 90 1 1 290 10 7 16 43 32 1.2
SVOC Dibenz(a,h)anthracene SO 136 mg/kg <0.018 70.0 1.7133 0.1 7.0526 ND 6.125 94 69 41 30 0.29 95 70 0.016 98 72 0.013
SVOC Dibenzofuran SO 136 mg/kg <0.01 10.0 0.2877 ND 1.219 ND 0.73 63 46 0 0 100 1 1 7.3 54 40 0.015
SVOC Diethyl phthalate SO 136 mg/kg <0.0098 <1.4 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 1 1 0.61
SVOC Dimethyl phthalate SO 136 mg/kg <0.01 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 136 mg/kg <0.01 0.085 0.0282 ND 0.0812 ND 0.0812 22 16 0 0 8200 0 0 630 5 4 0.23
SVOC Di-n-octyl phthalate SO 136 mg/kg <0.017 0.096 ND ND ND ND ND 1 1 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 136 mg/kg <0.011 430.0 13.7635 0.47 56.035 ND 38.5 123 90 0 0 3000 3 2 240 19 14 8.9
SVOC Fluorene SO 136 mg/kg <0.0075 19.0 0.5368 0.0155 2.3966 ND 1.3 77 57 0 0 3000 0 0 240 13 10 0.54
SVOC Hexachlorobenzene SO 136 mg/kg <0.014 <2 ND ND ND ND ND 0 0 1 1 0.96 5 4 0.21 136 100 1E-04
SVOC Hexachlorobutadiene SO 136 mg/kg <0.0097 <1.4 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 136 100 3E-04
SVOC Hexachlorocyclopentadiene SO 136 mg/kg <0.021 <3 ND ND ND ND ND 0 0 2 1 0.75 6 4 0.18 136 100 1E-04
SVOC Hexachloroethane SO 136 mg/kg <0.013 <1.8 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 136 100 2E-04
SVOC Indeno[1,2,3-cd]pyrene SO 136 mg/kg <0.024 260.0 6.4798 0.425 25.8904 ND 26.0 115 85 27 20 2.9 91 67 0.16 92 68 0.13
SVOC Isophorone SO 136 mg/kg <0.0074 0.25 0.0226 ND 0.0617 ND 0.077 21 15 0 0 2400 0 0 570 20 15 0.026
SVOC Naphthalene SO 136 mg/kg <0.0088 6.5 0.2363 0.0096 0.8743 ND 0.7425 69 51 0 0 17 3 2 3.8 136 100 5E-04
SVOC Nitrobenzene SO 136 mg/kg <0.011 <1.5 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 136 100 9E-05
SVOC N-Nitrosodi-n-propylamine SO 136 mg/kg <0.012 <1.6 ND ND ND ND ND 0 0 2 1 0.33 6 4 0.078 136 100 8E-06
SVOC N-Nitrosodiphenylamine SO 136 mg/kg <0.031 <4.4 ND ND ND ND ND 0 0 0 0 470 0 0 110 17 13 0.067
SVOC Pentachlorophenol SO 136 mg/kg <0.042 0.53 ND ND ND ND ND 2 1 0 0 4 4 3 1 136 100 6E-05
SVOC Phenanthrene SO 136 mg/kg <0.0095 200.0 6.5564 0.245 26.6053 ND 21.5 122 90 - - - - - - - - -
SVOC Phenol SO 136 mg/kg <0.011 0.016 ND ND ND ND ND 1 1 0 0 25000 0 0 1900 2 1 0.33
SVOC Pyrene SO 136 mg/kg <0.016 440.0 13.6794 0.56 54.7462 0.009 48.0 121 89 0 0 2300 4 3 180 42 31 1.3
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DIOXINFURAN 1,2,3,4,6,7,8-HpCDD SO 13 mg/kg <1.8E-08 0.0003 2.77E-05 2.46E-06 8.56E-05 ND 0.0001 10 77 - - - - - - - - -
DIOXINFURAN 1,2,3,4,6,7,8-HpCDF SO 13 mg/kg <2E-08 6.64E-05 6.05E-06 2.60E-07 1.82E-05 ND 2.99E-05 7 54 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8,9-HpCDF SO 13 mg/kg <1.6E-08 4.10E-08 ND ND ND ND 4.00E-07 1 8 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDD SO 13 mg/kg <2.1E-08 2.34E-06 2.59E-07 ND 6.45E-07 ND 1.27E-06 5 38 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDF SO 13 mg/kg <2.8E-08 9.63E-06 9.10E-07 1.40E-07 2.62E-06 ND 4.16E-06 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDD SO 13 mg/kg <2E-08 1.08E-05 1.06E-06 1.50E-07 2.94E-06 ND 4.90E-06 10 77 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDF SO 13 mg/kg <1.7E-08 2.86E-06 2.85E-07 ND 7.76E-07 ND 1.26E-06 6 46 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDD SO 13 mg/kg <1.9E-08 5.14E-06 5.83E-07 9.10E-08 1.39E-06 ND 2.64E-06 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDF SO 13 mg/kg <1.6E-08 7.70E-08 8.18E-08 ND 1.64E-07 ND 3.40E-07 2 15 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDD SO 13 mg/kg <3.4E-08 2.20E-07 8.61E-08 ND 1.10E-07 ND 2.84E-07 3 23 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDF SO 13 mg/kg <1.5E-08 2.10E-06 2.25E-07 ND 5.69E-07 ND 9.78E-07 4 31 - - - - - - - - -
DIOXINFURAN 2,3,4,6,7,8-HxCDF SO 13 mg/kg <2.6E-08 4.58E-06 4.10E-07 4.00E-08 1.25E-06 ND 1.93E-06 7 54 - - - - - - - - -
DIOXINFURAN 2,3,4,7,8-PeCDF SO 13 mg/kg <2.6E-08 1.88E-06 2.07E-07 ND 5.09E-07 ND 8.96E-07 4 31 - - - - - - - - -
DIOXINFURAN 2,3,7,8-TCDD SO 13 mg/kg <1.6E-08 1.10E-07 ND ND ND ND 2.42E-07 1 8 0 0 2E-05 0 0 5E-06 3 23 0
DIOXINFURAN 2,3,7,8-TCDF SO 13 mg/kg <2.8E-08 2.02E-06 4.46E-07 2.20E-07 5.92E-07 ND 1.46E-06 10 77 - - - - - - - - -
DIOXINFURAN OCDD SO 13 mg/kg <2.4E-08 0.0044 0.0004 1.74E-05 0.0012 ND 0.0018 12 92 - - - - - - - - -
DIOXINFURAN OCDF SO 13 mg/kg <2.2E-08 7.96E-05 8.70E-06 9.30E-07 2.18E-05 ND 4.22E-05 7 54 - - - - - - - - -
DIOXINFURAN Total HpCDD SO 13 mg/kg 4.60E-07 0.0006 4.98E-05 4.54E-06 0.0002 7.42E-07 0.0002 13 100 - - - - - - - - -
DIOXINFURAN Total HpCDF SO 13 mg/kg 2.50E-07 0.0002 2.16E-05 1.62E-06 6.55E-05 3.04E-07 0.0001 13 100 - - - - - - - - -
DIOXINFURAN Total HxCDD SO 13 mg/kg <2.3E-08 3.77E-05 4.12E-06 8.20E-07 1.02E-05 ND 1.85E-05 12 92 - - - - - - - - -
DIOXINFURAN Total HxCDF SO 13 mg/kg <2.9E-08 0.0002 1.49E-05 7.90E-07 4.90E-05 ND 7.46E-05 11 85 - - - - - - - - -
DIOXINFURAN Total PeCDD SO 13 mg/kg <3.4E-08 4.80E-07 1.35E-07 ND 1.65E-07 ND 4.14E-07 4 31 - - - - - - - - -
DIOXINFURAN Total PeCDF SO 13 mg/kg <2.8E-08 2.27E-05 2.23E-06 2.70E-07 6.18E-06 ND 1.02E-05 10 77 - - - - - - - - -
DIOXINFURAN Total TCDD SO 13 mg/kg <2.8E-08 6.50E-07 1.57E-07 ND 1.99E-07 ND 5.36E-07 6 46 - - - - - - - - -
DIOXINFURAN Total TCDF SO 13 mg/kg <2.8E-08 3.89E-06 1.16E-06 7.40E-07 1.41E-06 ND 3.84E-06 11 85 - - - - - - - - -
GENCHEM Fluoride SO 132 mg/kg 0.31 367.0 46.4692 24.85 63.4048 1.7285 165.45 132 100 0 0 4700 2 2 310 90 68 12
GENCHEM Total Organic Carbon (1) SO 16 mg/kg  1,760  57,200  11,708  6,965  13,927  1,798  30,200 16 100 - - - - - - - - -
METALS Aluminum SO 132 mg/kg  2,560  121,000  13,368  10,600  12,665  6,029  22,890 132 100 1 1 110000 110 83 7700 131 99 ###
METALS Antimony SO 132 mg/kg <0.26 0.68 ND ND ND ND ND 2 2 0 0 47 0 0 3.1 132 100 0
METALS Arsenic SO 132 mg/kg <0.7 22.5 4.7145 4.35 2.6253 1.6 8.125 131 99 112 85 3 130 98 0.68 132 100 0
METALS Barium SO 132 mg/kg 32.6 555.0 123.3205 94.7 85.6725 47.715 294.3 132 100 0 0 22000 0 0 1500 132 100 16
METALS Beryllium SO 132 mg/kg 0.11 10.6 0.6076 0.435 1.1073 0.24 0.9195 132 100 0 0 230 0 0 16 2 2 1.9
METALS Cadmium SO 132 mg/kg <0.24 5.9 ND ND ND ND 0.747 15 11 0 0 98 0 0 7.1 132 100 0.1
METALS Calcium SO 132 mg/kg  1,470  201,000  22,264  16,300  24,902  1,984  65,680 132 100 - - - - - - - - -
METALS Chromium SO 132 mg/kg 2.9 34.7 10.8288 9.8 4.606 6.455 20.405 132 100 126 95 6.3 132 100 0.3 132 100 0
METALS Cobalt SO 132 mg/kg 1.5 11.7 5.2174 5.1 1.3711 3.41 7.29 132 100 0 0 35 130 98 2.3 132 100 0
METALS Copper SO 132 mg/kg 3.3 118.0 16.4538 13.65 12.2633 8.155 34.945 132 100 0 0 4700 0 0 310 132 100 2.8
METALS Cyanide, Total SO 132 mg/kg <0.015 125.0 1.3884 0.0525 11.3229 ND 0.8005 114 86 2 2 15 3 2 2.3 132 100 0
METALS Iron SO 132 mg/kg  1,580  25,000  13,422  13,550  3,547  7,951  18,815 132 100 0 0 82000 129 98 5500 132 100 35

Industrial RSL Residential RSL Risk  SSL
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Industrial RSL Residential RSL Risk  SSL

METALS Lead SO 132 mg/kg 2.1 130.0 12.8894 9.6 14.939 5.32 26.745 132 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 132 mg/kg  2,950  21,800  9,645  9,210  2,994  5,634  14,390 132 100 - - - - - - - - -
METALS Manganese SO 132 mg/kg 10.7 920.0 370.6394 379.0 164.1363 70.64 641.7 132 100 0 0 2600 115 87 180 132 100 2.8
METALS Mercury SO 132 mg/kg <0.011 0.27 0.0225 0.018 0.0261 ND 0.042 103 78 0 0 4.6 0 0 1.1 132 100 0
METALS Nickel SO 132 mg/kg 4.3 358.0 20.6712 11.5 39.3193 7.565 71.95 132 100 0 0 2200 3 2 150 132 100 2.6
METALS Potassium SO 132 mg/kg 194.0  1,570 803.9091 788.5 253.1763 440.55  1,234 132 100 - - - - - - - - -
METALS Selenium SO 132 mg/kg <0.25 1.9 ND ND ND ND 0.6345 19 14 0 0 580 0 0 39 132 100 0.1
METALS Silver SO 132 mg/kg <0.52 0.99 ND ND ND ND ND 2 2 0 0 580 0 0 39 132 100 0.1
METALS Sodium SO 132 mg/kg <29.2 978.0 100.9318 46.0 162.8384 ND 529.15 88 67 - - - - - - - - -
METALS Thallium SO 132 mg/kg <0.1 3.0 ND ND ND ND 0.2015 13 10 2 2 1.2 63 48 0.078 132 100 0
METALS Vanadium SO 132 mg/kg 2.6 109.0 13.1765 10.55 13.0168 5.51 26.48 132 100 0 0 580 4 3 39 93 70 8.6
METALS Zinc SO 132 mg/kg 12.6 281.0 53.3871 41.35 39.1859 27.455 133.4 132 100 0 0 35000 0 0 2300 89 67 37
PCB Aroclor 1016 SO 132 mg/kg <0.0092 <0.021 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0
PCB Aroclor 1221 SO 132 mg/kg <0.0092 <0.021 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 132 100 0
PCB Aroclor 1232 SO 132 mg/kg <0.0092 <0.021 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 132 100 0
PCB Aroclor 1242 SO 132 mg/kg <0.0092 <0.021 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 132 100 0
PCB Aroclor 1248 SO 132 mg/kg <0.0092 <0.021 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 132 100 0
PCB Aroclor 1254 SO 132 mg/kg <0.0095 <0.022 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 132 100 0
PCB Aroclor 1260 SO 132 mg/kg <0.0095 <0.022 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 17 13 0
PCB Aroclor 1268 SO 132 mg/kg <0.0095 <0.022 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 132 mg/kg <0.0095 <0.022 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 132 mg/kg <0.0095 <0.022 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 5 4 0
SVOC 1,1'-Biphenyl SO 132 mg/kg <0.029 0.11 ND ND ND ND ND 3 2 0 0 20 0 0 4.7 132 100 0
SVOC 1,2,4,5-Tetrachlorobenzene SO 132 mg/kg <0.025 <5.3 ND ND ND ND ND 0 0 0 0 35 1 1 2.3 132 100 0
SVOC 1,4-Dioxane SO 132 mg/kg <0.092 <19 ND ND ND ND ND 0 0 0 0 24 1 1 5.3 132 100 0
SVOC 2,2'-oxybis[1-chloropropane] SO 132 mg/kg <0.014 <2.9 ND ND ND ND ND 0 0 0 0 4700 0 0 310 15 11 0
SVOC 2,3,4,6-Tetrachlorophenol SO 132 mg/kg <0.032 <6.7 ND ND ND ND ND 0 0 0 0 2500 0 0 190 34 26 0
SVOC 2,4,5-Trichlorophenol SO 132 mg/kg <0.034 <7.1 ND ND ND ND ND 0 0 0 0 8200 0 0 630 4 3 0.4
SVOC 2,4,6-Trichlorophenol SO 132 mg/kg <0.0097 <2 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 132 100 0
SVOC 2,4-Dichlorophenol SO 132 mg/kg <0.0081 <1.7 ND ND ND ND ND 0 0 0 0 250 0 0 19 132 100 0
SVOC 2,4-Dimethylphenol SO 132 mg/kg <0.075 <16 ND ND ND ND ND 0 0 0 0 1600 0 0 130 36 27 0
SVOC 2,4-Dinitrophenol SO 132 mg/kg <0.26 <54 ND ND ND ND ND 0 0 0 0 160 1 1 13 132 100 0
SVOC 2,4-Dinitrotoluene SO 132 mg/kg <0.014 <2.8 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 132 100 0
SVOC 2,6-Dinitrotoluene SO 132 mg/kg <0.018 <3.8 ND ND ND ND ND 0 0 1 1 1.5 3 2 0.36 132 100 0
SVOC 2-Chloronaphthalene SO 132 mg/kg <0.0078 <1.6 ND ND ND ND ND 0 0 0 0 6000 0 0 480 1 1 0.4
SVOC 2-Chlorophenol SO 132 mg/kg <0.0087 <1.8 ND ND ND ND ND 0 0 0 0 580 0 0 39 15 11 0
SVOC 2-Methylnaphthalene SO 132 mg/kg <0.0076 4.2 0.0992 ND 0.506 ND 0.379 34 26 0 0 300 0 0 24 25 19 0
SVOC 2-Methylphenol SO 132 mg/kg <0.015 <3.1 ND ND ND ND ND 0 0 0 0 4100 0 0 320 7 5 0.1
SVOC 2-Nitroaniline SO 132 mg/kg <0.011 <2.3 ND ND ND ND ND 0 0 0 0 800 0 0 63 16 12 0
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Industrial RSL Residential RSL Risk  SSL

SVOC 2-Nitrophenol SO 132 mg/kg <0.011 <2.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 132 mg/kg <0.0091 1.0 ND ND ND ND ND 5 4 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 132 mg/kg <0.038 <7.9 ND ND ND ND ND 0 0 0 0 5.1 1 1 1.2 132 100 0
SVOC 3-Nitroaniline SO 132 mg/kg <0.01 <2.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 132 mg/kg <0.091 <19 ND ND ND ND ND 0 0 1 1 6.6 6 5 0.51 132 100 0
SVOC 4-Bromophenyl phenyl ether SO 132 mg/kg <0.011 <2.2 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 132 mg/kg <0.015 <3 ND ND ND ND ND 0 0 0 0 8200 0 0 630 4 3 0.2
SVOC 4-Chloroaniline SO 132 mg/kg <0.0088 0.019 ND ND ND ND ND 1 1 0 0 11 0 0 2.7 132 100 0
SVOC 4-Chlorophenyl phenyl ether SO 132 mg/kg <0.01 <2.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 132 mg/kg <0.013 <2.7 ND ND ND ND ND 0 0 0 0 110 0 0 25 132 100 0
SVOC 4-Nitrophenol SO 132 mg/kg <0.16 <34 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 132 mg/kg <0.0083 28.0 0.5769 ND 2.9378 ND 2.545 57 43 0 0 4500 0 0 360 11 8 0.6
SVOC Acenaphthylene SO 132 mg/kg <0.0088 1.0 ND ND ND ND ND 4 3 - - - - - - - - -
SVOC Acetophenone SO 132 mg/kg <0.0075 0.017 ND ND ND ND ND 2 2 0 0 12000 0 0 780 5 4 0.1
SVOC Anthracene SO 132 mg/kg <0.033 110.0 1.7483 ND 10.6298 ND 4.96 44 33 0 0 23000 0 0 1800 6 5 5.8
SVOC Atrazine SO 132 mg/kg <0.015 <3.2 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 132 100 0
SVOC Benzaldehyde SO 132 mg/kg <0.026 <5.4 ND ND ND ND ND 0 0 0 0 820 0 0 170 132 100 0
SVOC Benzo[a]anthracene SO 132 mg/kg <0.029 260.0 5.4915 0.0635 26.2633 ND 28.0 86 65 13 10 2.9 52 39 0.16 132 100 0
SVOC Benzo[a]pyrene SO 132 mg/kg <0.011 170.0 5.158 0.065 21.0029 ND 28.5 103 78 41 31 0.29 95 72 0.016 132 100 0
SVOC Benzo[b]fluoranthene SO 132 mg/kg <0.014 330.0 8.495 0.14 37.6712 ND 35.9 108 82 22 17 2.9 61 46 0.16 89 67 0
SVOC Benzo[g,h,i]perylene SO 132 mg/kg <0.02 140.0 4.3082 0.0895 16.7584 ND 23.45 92 70 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 132 mg/kg <0.015 110.0 2.9295 0.045 12.4154 ND 14.25 86 65 4 3 29 16 12 1.6 29 22 0.4
SVOC Bis(2-chloroethoxy)methane SO 132 mg/kg <0.011 <2.2 ND ND ND ND ND 0 0 0 0 250 0 0 19 132 100 0
SVOC Bis(2-chloroethyl)ether SO 132 mg/kg <0.0081 <1.7 ND ND ND ND ND 0 0 0 0 1 1 1 0.23 132 100 0
SVOC Bis(2-ethylhexyl) phthalate SO 132 mg/kg <0.013 5.9 0.0798 ND 0.516 ND 0.168 25 19 0 0 160 0 0 39 1 1 1.3
SVOC Butyl benzyl phthalate SO 132 mg/kg <0.011 1.9 ND ND ND ND 0.198 15 11 0 0 1200 0 0 290 5 4 0.2
SVOC Caprolactam SO 132 mg/kg <0.025 0.046 ND ND ND ND ND 3 2 0 0 40000 0 0 3100 5 4 0.3
SVOC Carbazole SO 132 mg/kg <0.0085 24.0 0.6163 0.0099 2.5754 ND 3.27 67 51 - - - - - - - - -
SVOC Chrysene SO 132 mg/kg <0.0095 500.0 8.9648 0.0875 48.4037 ND 36.25 110 83 1 1 290 9 7 16 26 20 1.2
SVOC Dibenz(a,h)anthracene SO 132 mg/kg <0.018 42.0 1.1956 ND 4.8654 ND 5.46 63 48 27 20 0.29 63 48 0.016 63 48 0
SVOC Dibenzofuran SO 132 mg/kg <0.01 15.0 0.2926 ND 1.5918 ND 0.835 35 27 0 0 100 2 2 7.3 32 24 0
SVOC Diethyl phthalate SO 132 mg/kg <0.0097 2.3 ND ND ND ND ND 2 2 0 0 66000 0 0 5100 2 2 0.6
SVOC Dimethyl phthalate SO 132 mg/kg <0.0099 <2.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 132 mg/kg <0.01 0.48 0.0301 ND 0.1101 ND 0.0925 20 15 0 0 8200 0 0 630 4 3 0.2
SVOC Di-n-octyl phthalate SO 132 mg/kg <0.017 0.61 ND ND ND ND ND 1 1 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 132 mg/kg <0.01  1,400 18.4851 0.0925 126.4099 ND 52.1 108 82 0 0 3000 2 2 240 13 10 8.9
SVOC Fluorene SO 132 mg/kg <0.0075 25.0 0.5657 ND 3.0726 ND 1.545 50 38 0 0 3000 0 0 240 9 7 0.5
SVOC Hexachlorobenzene SO 132 mg/kg <0.014 0.091 ND ND ND ND ND 1 1 1 1 0.96 3 2 0.21 132 100 0
SVOC Hexachlorobutadiene SO 132 mg/kg <0.0096 <2 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 132 100 0
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SVOC Hexachlorocyclopentadiene SO 132 mg/kg <0.021 <4.4 ND ND ND ND ND 0 0 1 1 0.75 5 4 0.18 132 100 0
SVOC Hexachloroethane SO 132 mg/kg <0.013 <2.6 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 132 100 0
SVOC Indeno[1,2,3-cd]pyrene SO 132 mg/kg <0.023 140.0 4.5348 0.09 17.2827 ND 26.8 89 67 17 13 2.9 55 42 0.16 60 45 0.1
SVOC Isophorone SO 132 mg/kg <0.0073 3.3 ND ND ND ND 0.11 12 9 0 0 2400 0 0 570 13 10 0
SVOC Naphthalene SO 132 mg/kg <0.0087 10.0 0.1946 ND 0.9646 ND 0.8775 38 29 0 0 17 1 1 3.8 132 100 0
SVOC Nitrobenzene SO 132 mg/kg <0.011 <2.2 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 132 100 0
SVOC N-Nitrosodi-n-propylamine SO 132 mg/kg <0.011 <2.4 ND ND ND ND ND 0 0 1 1 0.33 6 5 0.078 132 100 0
SVOC N-Nitrosodiphenylamine SO 132 mg/kg <0.031 <6.4 ND ND ND ND ND 0 0 0 0 470 0 0 110 15 11 0.1
SVOC Pentachlorophenol SO 131 mg/kg <0.041 0.28 ND ND ND ND ND 2 2 1 1 4 3 2 1 131 100 0
SVOC Phenanthrene SO 132 mg/kg <0.0093 440.0 7.3879 0.0585 44.0419 ND 25.9 105 80 - - - - - - - - -
SVOC Phenol SO 132 mg/kg <0.011 1.2 ND ND ND ND ND 3 2 0 0 25000 0 0 1900 2 2 0.3
SVOC Pyrene SO 132 mg/kg <0.016  1,200 14.8807 0.11 106.3274 ND 44.85 104 79 0 0 2300 1 1 180 25 19 1.3
VOC 1,1,1-Trichloroethane SO 132 mg/kg <0.00023 <0.001 ND ND ND ND ND 0 0 0 0 3600 0 0 810 0 0 0.3
VOC 1,1,2,2-Tetrachloroethane SO 132 mg/kg <0.0001 <0.00046 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 132 100 0
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 132 mg/kg <0.00026 <0.0012 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 132 mg/kg <0.00017 <0.00076 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 132 100 0
VOC 1,1-Dichloroethane SO 132 mg/kg <0.0002 <0.00092 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 0 0 0
VOC 1,1-Dichloroethene SO 132 mg/kg <0.00025 <0.0011 ND ND ND ND ND 0 0 0 0 100 0 0 23 0 0 0
VOC 1,2,3-Trichlorobenzene SO 132 mg/kg <6.6E-05 <0.0003 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 0 0 0
VOC 1,2,4-Trichlorobenzene SO 132 mg/kg <0.00019 <0.00087 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 0 0 0
VOC 1,2-Dibromo-3-Chloropropane SO 132 mg/kg <0.00028 <0.0013 ND ND ND ND ND 0 0 0 0 0.064 0 0 0.005 132 100 0
VOC 1,2-Dichlorobenzene SO 132 mg/kg <8.4E-05 <0.00038 ND ND ND ND ND 0 0 0 0 930 0 0 180 0 0 0
VOC 1,2-Dichloroethane SO 132 mg/kg <6.6E-05 0.0001 ND ND ND ND ND 1 1 0 0 2 0 0 0.46 93 70 0
VOC 1,2-Dichloropropane SO 132 mg/kg <0.0001 <0.00046 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 4 3 0
VOC 1,3-Dichlorobenzene SO 132 mg/kg <7.2E-05 <0.00032 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 132 mg/kg <9.3E-05 0.0002 ND ND ND ND ND 1 1 0 0 11 0 0 2.6 0 0 0
VOC 2-Butanone (MEK) SO 132 mg/kg <0.00055 0.041 0.0028 ND 0.0061 ND 0.0115 53 40 0 0 19000 0 0 2700 0 0 0.1
VOC 2-Hexanone SO 132 mg/kg <0.00056 0.0036 ND ND ND ND ND 3 2 0 0 130 0 0 20 7 5 0
VOC 4-Methyl-2-pentanone (MIBK) SO 132 mg/kg <0.0013 0.0043 ND ND ND ND ND 1 1 0 0 14000 0 0 3300 0 0 0.1
VOC Acetone SO 132 mg/kg <0.001 0.31 0.0412 0.025 0.0486 0.0071 0.139 128 97 0 0 67000 0 0 6100 1 1 0.3
VOC Benzene SO 132 mg/kg <0.00015 0.0097 0.0005 0.0003 0.0009 ND 0.0013 83 63 0 0 5.1 0 0 1.2 78 59 0
VOC Bromoform SO 132 mg/kg <7.8E-05 <0.00035 ND ND ND ND ND 0 0 0 0 86 0 0 19 0 0 0
VOC Bromomethane SO 132 mg/kg <0.00019 0.0011 ND ND ND ND ND 2 2 0 0 3 0 0 0.68 20 15 0
VOC Carbon disulfide SO 132 mg/kg <0.00031 0.0077 0.001 0.0004 0.0013 ND 0.0036 67 51 0 0 350 0 0 77 0 0 0
VOC Carbon tetrachloride SO 132 mg/kg <0.00026 <0.0012 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 101 77 0
VOC Chlorobenzene SO 132 mg/kg <8.4E-05 <0.00038 ND ND ND ND ND 0 0 0 0 130 0 0 28 0 0 0
VOC Chlorobromomethane SO 132 mg/kg <0.0001 <0.00046 ND ND ND ND ND 0 0 0 0 63 0 0 15 0 0 0
VOC Chlorodibromomethane SO 132 mg/kg <9E-05 <0.00041 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 0 0 0
VOC Chloroethane SO 132 mg/kg <0.00021 <0.00095 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.6
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Table 9. Site-wide Shallow Soil Analytical Results Statistical Summary
               Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

VOC Chloroform SO 132 mg/kg <0.00013 <0.00057 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 132 100 0
VOC Chloromethane SO 132 mg/kg <0.00023 <0.001 ND ND ND ND ND 0 0 0 0 46 0 0 11 0 0 0
VOC cis-1,2-Dichloroethene SO 132 mg/kg <0.00013 <0.0006 ND ND ND ND ND 0 0 0 0 230 0 0 16 0 0 0
VOC cis-1,3-Dichloropropene SO 132 mg/kg <9E-05 <0.00041 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 132 mg/kg <0.00028 0.0086 0.0005 ND 0.001 ND 0.002 28 21 0 0 2700 0 0 650 0 0 1.3
VOC Dichlorobromomethane SO 132 mg/kg <0.00023 <0.001 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 132 100 0
VOC Dichlorodifluoromethane SO 132 mg/kg <0.00019 <0.00087 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0
VOC Ethylbenzene SO 132 mg/kg <0.00013 0.0038 0.0002 ND 0.0004 ND 0.001 28 21 0 0 25 0 0 5.8 2 2 0
VOC Ethylene Dibromide SO 132 mg/kg <7.2E-05 <0.00032 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 132 100 0
VOC Isopropylbenzene SO 132 mg/kg <0.0001 0.0005 ND ND ND ND ND 4 3 0 0 990 0 0 190 0 0 0.1
VOC Methyl acetate SO 132 mg/kg <0.00065 0.36 0.0096 ND 0.0476 ND 0.0154 39 30 0 0 120000 0 0 7800 0 0 0.4
VOC Methyl tert-butyl ether SO 132 mg/kg <0.0001 <0.00046 ND ND ND ND ND 0 0 0 0 210 0 0 47 0 0 0
VOC Methylcyclohexane SO 132 mg/kg <0.0003 0.015 0.0008 ND 0.0017 ND 0.0031 46 35 - - - - - - - - -
VOC Methylene Chloride SO 132 mg/kg <0.00019 0.0027 ND ND ND ND ND 5 4 0 0 320 0 0 35 0 0 0
VOC m-Xylene & p-Xylene SO 132 mg/kg <7.9E-05 0.0091 0.0005 0.0001 0.0011 ND 0.0025 67 51 0 0 240 0 0 56 - - -
VOC o-Xylene SO 132 mg/kg <0.00011 0.0051 0.0002 ND 0.0006 ND 0.0009 32 24 0 0 280 0 0 65 0 0 0
VOC Styrene SO 132 mg/kg <9E-05 0.0003 ND ND ND ND ND 1 1 0 0 3500 0 0 600 0 0 0.1
VOC Tetrachloroethene SO 132 mg/kg <0.00017 0.0003 ND ND ND ND ND 2 2 0 0 39 0 0 8.1 0 0 0
VOC Toluene SO 132 mg/kg <0.00014 0.013 0.001 0.0004 0.002 ND 0.0043 100 76 0 0 4700 0 0 490 0 0 0.1
VOC trans-1,2-Dichloroethene SO 132 mg/kg <0.00023 <0.0011 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0
VOC trans-1,3-Dichloropropene SO 132 mg/kg <6E-05 <0.00027 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 132 mg/kg <0.00016 <0.0007 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 122 92 0
VOC Trichlorofluoromethane SO 132 mg/kg <0.0002 <0.00092 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.3
VOC Vinyl chloride SO 132 mg/kg <0.00023 <0.0011 0.0002 0.0002 6.34E-05 0.0002 0.0003 0 0 0 0 1.7 0 0 0.059 132 100 0
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Table 10. Site-wide Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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DIOXINFURAN 1,2,3,4,6,7,8-HpCDD SO 13 mg/kg <2.7E-08 7.98E-05 9.46E-06 3.10E-06 2.15E-05 ND 3.98E-05 11 85 - - - - - - - - -
DIOXINFURAN 1,2,3,4,6,7,8-HpCDF SO 13 mg/kg <1.9E-08 1.80E-05 2.13E-06 8.50E-07 4.84E-06 ND 8.63E-06 9 69 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8,9-HpCDF SO 13 mg/kg <2.1E-08 2.90E-07 ND ND ND ND 1.88E-07 1 8 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDD SO 13 mg/kg <2.1E-08 4.70E-07 1.00E-07 ND 1.41E-07 ND 3.68E-07 6 46 - - - - - - - - -
DIOXINFURAN 1,2,3,4,7,8-HxCDF SO 13 mg/kg <2.4E-08 2.35E-06 3.05E-07 7.50E-08 6.29E-07 ND 1.18E-06 9 69 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDD SO 13 mg/kg <1.9E-08 2.53E-06 3.91E-07 1.60E-07 6.71E-07 ND 1.38E-06 10 77 - - - - - - - - -
DIOXINFURAN 1,2,3,6,7,8-HxCDF SO 13 mg/kg <2.9E-08 8.40E-07 1.29E-07 3.80E-08 2.28E-07 ND 5.10E-07 8 62 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDD SO 13 mg/kg <2.4E-08 9.90E-07 2.02E-07 9.90E-08 2.80E-07 ND 7.02E-07 10 77 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8,9-HxCDF SO 13 mg/kg <1.5E-08 1.60E-07 ND ND ND ND 9.70E-08 1 8 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDD SO 13 mg/kg <3.2E-08 1.70E-07 6.87E-08 ND 6.12E-08 ND 1.70E-07 6 46 - - - - - - - - -
DIOXINFURAN 1,2,3,7,8-PeCDF SO 13 mg/kg <2.4E-08 5.40E-07 9.31E-08 ND 1.48E-07 ND 3.36E-07 4 31 - - - - - - - - -
DIOXINFURAN 2,3,4,6,7,8-HxCDF SO 13 mg/kg <1.5E-08 3.60E-07 7.21E-08 ND 9.91E-08 ND 2.46E-07 5 38 - - - - - - - - -
DIOXINFURAN 2,3,4,7,8-PeCDF SO 13 mg/kg <2.5E-08 4.80E-07 8.20E-08 ND 1.29E-07 ND 2.82E-07 4 31 - - - - - - - - -
DIOXINFURAN 2,3,7,8-TCDD SO 13 mg/kg <2.8E-08 <1.6E-07 ND ND ND ND ND 0 0 0 0 0.000022 0 0 0.0000048 1 8 0.000000059
DIOXINFURAN 2,3,7,8-TCDF SO 13 mg/kg <2.1E-08 8.10E-07 2.32E-07 1.10E-07 2.48E-07 ND 6.48E-07 10 77 - - - - - - - - -
DIOXINFURAN OCDD SO 13 mg/kg 2.39E-06 0.0012 0.0001 2.45E-05 0.0003 3.49E-06 0.0005 13 100 - - - - - - - - -
DIOXINFURAN OCDF SO 13 mg/kg <2.3E-08 2.34E-05 3.69E-06 1.84E-06 6.36E-06 ND 1.34E-05 8 62 - - - - - - - - -
DIOXINFURAN Total HpCDD SO 13 mg/kg 6.40E-07 0.0001 1.70E-05 6.27E-06 3.81E-05 9.52E-07 7.04E-05 13 100 - - - - - - - - -
DIOXINFURAN Total HpCDF SO 13 mg/kg 2.40E-07 6.60E-05 7.58E-06 2.27E-06 1.77E-05 5.34E-07 3.09E-05 13 100 - - - - - - - - -
DIOXINFURAN Total HxCDD SO 13 mg/kg <9.2E-08 8.49E-06 1.62E-06 7.90E-07 2.31E-06 ND 5.65E-06 12 92 - - - - - - - - -
DIOXINFURAN Total HxCDF SO 13 mg/kg <4E-08 4.58E-05 4.52E-06 7.70E-07 1.25E-05 ND 2.04E-05 11 85 - - - - - - - - -
DIOXINFURAN Total PeCDD SO 13 mg/kg <3.2E-08 4.60E-07 1.15E-07 6.50E-08 1.35E-07 ND 3.58E-07 7 54 - - - - - - - - -
DIOXINFURAN Total PeCDF SO 13 mg/kg <2.6E-08 6.56E-06 7.75E-07 8.50E-08 1.78E-06 ND 3.31E-06 9 69 - - - - - - - - -
DIOXINFURAN Total TCDD SO 13 mg/kg <3E-08 4.00E-07 1.42E-07 8.00E-08 1.40E-07 ND 3.88E-07 9 69 - - - - - - - - -
DIOXINFURAN Total TCDF SO 13 mg/kg <2.1E-08 2.23E-06 6.83E-07 3.60E-07 7.73E-07 ND 2.01E-06 10 77 - - - - - - - - -
GENCHEM Fluoride SO 135 mg/kg <0.19 293.0 19.7374 8.08 39.4426 0.699 82.78 132 98 0 0 4700 0 0 310 49 36 12
GENCHEM Total Organic Carbon (1) SO 17 mg/kg 866.0  316,000  31,580  16,600  73,590  1,197  81,760 17 100 - - - - - - - - -
METALS Aluminum SO 135 mg/kg  2,840  85,500  8,188  7,270  7,131  4,593  11,520 135 100 0 0 110000 54 40 7700 134 99 3000
METALS Antimony SO 135 mg/kg <0.26 0.88 ND ND ND ND ND 3 2 0 0 47 0 0 3.1 135 100 0.035
METALS Arsenic SO 135 mg/kg 0.53 34.2 4.1639 3.6 3.0563 2.04 7.14 135 100 106 79 3 134 99 0.68 135 100 0.0015
METALS Barium SO 135 mg/kg 22.7 510.0 74.3822 63.0 50.8451 35.22 133.0 135 100 0 0 22000 0 0 1500 135 100 16
METALS Beryllium SO 135 mg/kg 0.097 32.7 0.5787 0.33 2.7877 0.21 0.509 135 100 0 0 230 1 1 16 1 1 1.9
METALS Cadmium SO 135 mg/kg <0.23 8.0 ND ND ND ND ND 3 2 0 0 98 1 1 7.1 135 100 0.069
METALS Calcium SO 135 mg/kg  1,100  130,000  34,081  32,300  21,313  7,352  65,470 135 100 - - - - - - - - -
METALS Chromium SO 135 mg/kg 2.9 27.5 9.523 9.1 2.9558 6.3 14.18 135 100 127 94 6.3 135 100 0.3 135 100 0.00067
METALS Cobalt SO 135 mg/kg 1.9 8.0 4.6289 4.5 1.0908 2.87 6.39 135 100 0 0 35 131 97 2.3 135 100 0.027
METALS Copper SO 135 mg/kg 3.7 36.7 11.9852 11.2 4.6724 5.5 19.43 135 100 0 0 4700 0 0 310 135 100 2.8
METALS Cyanide, Total SO 135 mg/kg <0.014 15.3 0.1973 0.02 1.3577 ND 0.3 76 56 1 1 15 2 1 2.3 135 100 0.0015
METALS Iron SO 135 mg/kg  4,860  17,900  11,761  11,900  2,332  8,223  15,760 135 100 0 0 82000 134 99 5500 135 100 35

Industrial RSL Residential RSL Risk  SSL
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Table 10. Site-wide Intermediate Depth Soil Analytical Results Statistical Summary
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Industrial RSL Residential RSL Risk  SSL

METALS Lead SO 135 mg/kg 1.8 104.0 7.3748 6.0 8.9522 3.24 12.39 135 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 135 mg/kg  4,710  24,800  11,032  10,900  3,148  6,792  15,960 135 100 - - - - - - - - -
METALS Manganese SO 135 mg/kg 73.4 855.0 328.5637 328.0 117.0423 118.5 498.5 135 100 0 0 2600 124 92 180 135 100 2.8
METALS Mercury SO 135 mg/kg <0.011 0.064 0.0151 0.014 0.0082 ND 0.0273 101 75 0 0 4.6 0 0 1.1 135 100 0.0033
METALS Nickel SO 135 mg/kg 3.5 252.0 11.3763 9.4 20.991 6.44 13.5 135 100 0 0 2200 1 1 150 135 100 2.6
METALS Potassium SO 135 mg/kg 168.0  5,050 722.1185 656.0 451.7422 421.3  1,142 135 100 - - - - - - - - -
METALS Selenium SO 135 mg/kg <0.24 1.4 ND ND ND ND ND 3 2 0 0 580 0 0 39 135 100 0.052
METALS Silver SO 135 mg/kg <0.51 <0.98 ND ND ND ND ND 0 0 0 0 580 0 0 39 135 100 0.08
METALS Sodium SO 135 mg/kg <29  2,820 87.9519 31.3 310.2229 ND 189.9 68 50 - - - - - - - - -
METALS Thallium SO 135 mg/kg <0.1 2.2 ND ND ND ND ND 5 4 1 1 1.2 43 32 0.078 135 100 0.0014
METALS Vanadium SO 135 mg/kg 3.2 166.0 9.0696 7.5 13.84 4.54 13.11 135 100 0 0 580 1 1 39 44 33 8.6
METALS Zinc SO 135 mg/kg 11.3 403.0 34.7452 31.5 32.8071 19.77 45.03 135 100 0 0 35000 0 0 2300 31 23 37
OC_PEST 4,4'-DDD SO 1 mg/kg <0.00093 <0.00093 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SO 1 mg/kg <0.001 <0.001 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 1 mg/kg <0.00073 <0.00073 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 1 mg/kg <0.00086 <0.00086 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 1 100 0.00015
OC_PEST alpha-BHC SO 1 mg/kg <0.00065 <0.00065 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 1 100 0.000042
OC_PEST alpha-Chlordane SO 1 mg/kg <0.0012 <0.0012 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 1 mg/kg <0.00069 <0.00069 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 1 100 0.00015
OC_PEST delta-BHC SO 1 mg/kg <0.00077 <0.00077 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 1 mg/kg <0.00092 <0.00092 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 1 100 0.000071
OC_PEST Endosulfan I SO 1 mg/kg <0.00098 <0.00098 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 1 mg/kg <0.0011 <0.0011 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 1 mg/kg <0.00083 <0.00083 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SO 1 mg/kg <0.0009 <0.0009 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SO 1 mg/kg <0.00088 <0.00088 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin ketone SO 1 mg/kg <0.00098 <0.00098 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) SO 1 mg/kg <0.00064 <0.00064 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 1 100 0.00024
OC_PEST gamma-Chlordane SO 1 mg/kg <0.0015 <0.0015 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 1 mg/kg <0.00091 <0.00091 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 1 100 0.00012
OC_PEST Heptachlor epoxide SO 1 mg/kg <0.0014 <0.0014 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 1 100 0.000028
OC_PEST Methoxychlor SO 1 mg/kg <0.0015 <0.0015 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 1 mg/kg <0.021 <0.021 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 0 0 0.011
PCB Aroclor 1016 SO 135 mg/kg <0.009 <0.012 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 135 mg/kg <0.009 <0.012 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 135 100 0.00008
PCB Aroclor 1232 SO 135 mg/kg <0.009 <0.012 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 135 100 0.00008
PCB Aroclor 1242 SO 135 mg/kg <0.009 <0.012 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 135 100 0.0012
PCB Aroclor 1248 SO 135 mg/kg <0.009 <0.012 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 135 100 0.0012
PCB Aroclor 1254 SO 135 mg/kg <0.0093 <0.013 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 135 100 0.002
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                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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PCB Aroclor 1260 SO 135 mg/kg <0.0093 <0.013 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 4 3 0.0055
PCB Aroclor 1268 SO 135 mg/kg <0.0093 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 135 mg/kg <0.0093 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 135 mg/kg <0.0093 <0.013 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 1 1 0.0068
SVOC 1,1'-Biphenyl SO 135 mg/kg <0.029 1.2 ND ND ND ND ND 4 3 0 0 20 1 1 4.7 135 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 135 mg/kg <0.025 <0.13 ND ND ND ND ND 0 0 0 0 35 1 1 2.3 135 100 0.00079
SVOC 1,4-Dioxane SO 135 mg/kg <0.089 <0.48 ND ND ND ND ND 0 0 0 0 24 1 1 5.3 135 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 135 mg/kg <0.014 <0.075 ND ND ND ND ND 0 0 0 0 4700 0 0 310 5 4 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 135 mg/kg <0.031 <0.17 ND ND ND ND ND 0 0 0 0 2500 0 0 190 16 12 0.018
SVOC 2,4,5-Trichlorophenol SO 135 mg/kg <0.033 <0.18 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 1 0.4
SVOC 2,4,6-Trichlorophenol SO 135 mg/kg <0.0095 <0.052 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 135 100 0.0012
SVOC 2,4-Dichlorophenol SO 135 mg/kg <0.0079 <0.043 ND ND ND ND ND 0 0 0 0 250 0 0 19 135 100 0.0023
SVOC 2,4-Dimethylphenol SO 135 mg/kg <0.074 <0.4 ND ND ND ND ND 0 0 0 0 1600 0 0 130 16 12 0.042
SVOC 2,4-Dinitrophenol SO 135 mg/kg <0.25 <1.4 ND ND ND ND ND 0 0 0 0 160 1 1 13 135 100 0.0044
SVOC 2,4-Dinitrotoluene SO 135 mg/kg <0.013 <0.072 ND ND ND ND ND 0 0 0 0 7.4 1 1 1.7 135 100 0.00032
SVOC 2,6-Dinitrotoluene SO 135 mg/kg <0.018 <0.096 ND ND ND ND ND 0 0 1 1 1.5 1 1 0.36 135 100 0.000067
SVOC 2-Chloronaphthalene SO 135 mg/kg <0.0076 <0.041 ND ND ND ND ND 0 0 0 0 6000 0 0 480 1 1 0.39
SVOC 2-Chlorophenol SO 135 mg/kg <0.0085 <0.046 ND ND ND ND ND 0 0 0 0 580 0 0 39 8 6 0.0089
SVOC 2-Methylnaphthalene SO 135 mg/kg <0.0074 24.0 0.2323 ND 2.0969 ND 0.121 22 16 0 0 300 0 0 24 18 13 0.019
SVOC 2-Methylphenol SO 135 mg/kg <0.015 <0.079 ND ND ND ND ND 0 0 0 0 4100 0 0 320 1 1 0.075
SVOC 2-Nitroaniline SO 135 mg/kg <0.011 <0.06 ND ND ND ND ND 0 0 0 0 800 0 0 63 8 6 0.008
SVOC 2-Nitrophenol SO 135 mg/kg <0.011 <0.061 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 135 mg/kg <0.0089 0.029 ND ND ND ND ND 2 1 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 135 mg/kg <0.037 <0.2 ND ND ND ND ND 0 0 1 1 5.1 1 1 1.2 135 100 0.00082
SVOC 3-Nitroaniline SO 135 mg/kg <0.0099 <0.054 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 135 mg/kg <0.089 <0.48 ND ND ND ND ND 0 0 1 1 6.6 1 1 0.51 135 100 0.00026
SVOC 4-Bromophenyl phenyl ether SO 135 mg/kg <0.011 <0.057 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 135 mg/kg <0.014 <0.078 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 1 0.17
SVOC 4-Chloroaniline SO 135 mg/kg <0.0086 <0.047 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 135 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 135 mg/kg <0.01 <0.054 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 135 mg/kg <0.013 <0.069 ND ND ND ND ND 0 0 0 0 110 0 0 25 135 100 0.0016
SVOC 4-Nitrophenol SO 135 mg/kg <0.16 <0.87 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 135 mg/kg <0.0081 55.0 0.507 ND 4.7516 ND 0.434 30 22 0 0 4500 0 0 360 5 4 0.55
SVOC Acenaphthylene SO 135 mg/kg <0.0086 0.059 ND ND ND ND ND 1 1 - - - - - - - - -
SVOC Acetophenone SO 135 mg/kg <0.0073 0.0077 ND ND ND ND ND 1 1 0 0 12000 0 0 780 1 1 0.058
SVOC Anthracene SO 135 mg/kg <0.032 100.0 ND ND ND ND 0.646 18 13 0 0 23000 0 0 1800 2 1 5.8
SVOC Atrazine SO 135 mg/kg <0.015 <0.081 ND ND ND ND ND 0 0 0 0 10 1 1 2.4 135 100 0.0002
SVOC Benzaldehyde SO 135 mg/kg <0.026 <0.14 ND ND ND ND ND 0 0 0 0 820 0 0 170 135 100 0.0041
SVOC Benzo[a]anthracene SO 135 mg/kg <0.028 400.0 3.4641 ND 34.4522 ND 3.74 46 34 8 6 2.9 20 15 0.16 135 100 0.0042
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Table 10. Site-wide Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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SVOC Benzo[a]pyrene SO 135 mg/kg <0.01 450.0 3.9012 ND 38.7662 ND 3.15 61 45 16 12 0.29 55 41 0.016 135 100 0.004
SVOC Benzo[b]fluoranthene SO 135 mg/kg <0.013 570.0 4.9342 ND 49.0879 ND 3.9 65 48 7 5 2.9 32 24 0.16 50 37 0.041
SVOC Benzo[g,h,i]perylene SO 135 mg/kg <0.019 290.0 2.7119 ND 25.055 ND 2.29 53 39 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 135 mg/kg <0.015 210.0 1.8396 ND 18.0964 ND 1.4 47 35 1 1 29 7 5 1.6 11 8 0.4
SVOC Bis(2-chloroethoxy)methane SO 135 mg/kg <0.01 0.015 ND ND ND ND ND 1 1 0 0 250 0 0 19 135 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 135 mg/kg <0.0079 <0.043 ND ND ND ND ND 0 0 1 1 1 1 1 0.23 135 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 135 mg/kg <0.013 5.1 ND ND ND ND 0.061 16 12 0 0 160 0 0 39 1 1 1.3
SVOC Butyl benzyl phthalate SO 135 mg/kg <0.01 6.3 ND ND ND ND 0.0325 7 5 0 0 1200 0 0 290 2 1 0.24
SVOC Caprolactam SO 135 mg/kg <0.024 <0.13 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 1 1 0.25
SVOC Carbazole SO 135 mg/kg <0.0083 42.0 0.3921 ND 3.6271 ND 0.284 39 29 - - - - - - - - -
SVOC Chrysene SO 135 mg/kg <0.0091 500.0 4.3505 ND 43.0657 ND 6.53 65 48 1 1 290 2 1 16 10 7 1.2
SVOC Dibenz(a,h)anthracene SO 135 mg/kg <0.017 6.2 0.1669 ND 0.7044 ND 0.547 36 27 8 6 0.29 37 27 0.016 37 27 0.013
SVOC Dibenzofuran SO 135 mg/kg <0.01 15.0 ND ND ND ND 0.0749 19 14 0 0 100 1 1 7.3 17 13 0.015
SVOC Diethyl phthalate SO 135 mg/kg <0.0095 <0.052 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 1 1 0.61
SVOC Dimethyl phthalate SO 135 mg/kg <0.0097 <0.053 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 135 mg/kg <0.01 0.66 ND ND ND ND 0.0291 16 12 0 0 8200 0 0 630 2 1 0.23
SVOC Di-n-octyl phthalate SO 135 mg/kg <0.017 0.2 ND ND ND ND ND 1 1 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 135 mg/kg <0.0099  1,000 8.3486 0.011 86.0975 ND 4.5 69 51 0 0 3000 1 1 240 5 4 8.9
SVOC Fluorene SO 135 mg/kg <0.0073 33.0 0.3613 ND 2.9241 ND 0.193 29 21 0 0 3000 0 0 240 5 4 0.54
SVOC Hexachlorobenzene SO 135 mg/kg <0.014 <0.073 ND ND ND ND ND 0 0 1 1 0.96 1 1 0.21 135 100 0.00012
SVOC Hexachlorobutadiene SO 135 mg/kg <0.0094 <0.051 ND ND ND ND ND 0 0 0 0 5.3 1 1 1.2 135 100 0.00027
SVOC Hexachlorocyclopentadiene SO 135 mg/kg <0.021 <0.11 ND ND ND ND ND 0 0 1 1 0.75 1 1 0.18 135 100 0.00013
SVOC Hexachloroethane SO 135 mg/kg <0.012 <0.066 ND ND ND ND ND 0 0 0 0 8 1 1 1.8 135 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 135 mg/kg <0.022 360.0 3.2219 ND 31.0464 ND 2.55 52 39 7 5 2.9 22 16 0.16 26 19 0.13
SVOC Isophorone SO 135 mg/kg <0.0072 2.1 ND ND ND ND ND 6 4 0 0 2400 0 0 570 7 5 0.026
SVOC Naphthalene SO 135 mg/kg <0.0085 9.2 0.1736 ND 1.0601 ND 0.314 23 17 0 0 17 2 1 3.8 135 100 0.00054
SVOC Nitrobenzene SO 135 mg/kg <0.011 <0.057 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 135 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 135 mg/kg <0.011 <0.061 ND ND ND ND ND 0 0 1 1 0.33 1 1 0.078 135 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 135 mg/kg <0.03 <0.16 ND ND ND ND ND 0 0 0 0 470 0 0 110 5 4 0.067
SVOC Pentachlorophenol SO 135 mg/kg <0.04 <0.22 ND ND ND ND ND 0 0 1 1 4 1 1 1 135 100 0.000057
SVOC Phenanthrene SO 135 mg/kg <0.0089 440.0 3.9845 ND 37.9752 ND 3.0 63 47 - - - - - - - - -
SVOC Phenol SO 135 mg/kg <0.011 <0.059 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 1 1 0.33
SVOC Pyrene SO 135 mg/kg <0.015 730.0 6.2394 ND 62.8598 ND 7.52 61 45 0 0 2300 1 1 180 12 9 1.3
VOC 1,1,1-Trichloroethane SO 135 mg/kg <0.00016 0.0004 ND ND ND ND ND 1 1 0 0 3600 0 0 810 0 0 0.28
VOC 1,1,2,2-Tetrachloroethane SO 135 mg/kg <7.4E-05 <0.00051 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 135 100 0.00003
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 135 mg/kg <0.00019 <0.0013 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 135 mg/kg <0.00012 <0.00083 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 135 100 0.000013
VOC 1,1-Dichloroethane SO 135 mg/kg <0.00015 <0.001 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 1 1 0.00078
VOC 1,1-Dichloroethene SO 135 mg/kg <0.00018 <0.0012 ND ND ND ND ND 0 0 0 0 100 0 0 23 1 1 0.01

ROUX ASSOCIATES, INC. 4 of 6  2476.0001Y002.142/WKB



Table 10. Site-wide Intermediate Depth Soil Analytical Results Statistical Summary
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VOC 1,2,3-Trichlorobenzene SO 135 mg/kg <4.8E-05 <0.00033 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 1 1 0.0021
VOC 1,2,4-Trichlorobenzene SO 135 mg/kg <0.00014 <0.00095 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 1 1 0.0012
VOC 1,2-Dibromo-3-Chloropropane SO 135 mg/kg <0.0002 <0.0014 ND ND ND ND ND 0 0 0 0 0.064 1 1 0.0053 135 100 0.00000014
VOC 1,2-Dichlorobenzene SO 135 mg/kg <6.1E-05 <0.00042 ND ND ND ND ND 0 0 0 0 930 0 0 180 0 0 0.03
VOC 1,2-Dichloroethane SO 135 mg/kg <4.8E-05 <0.00033 ND ND ND ND ND 0 0 0 0 2 0 0 0.46 85 63 0.000048
VOC 1,2-Dichloropropane SO 135 mg/kg <7.4E-05 <0.00051 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 5 4 0.00015
VOC 1,3-Dichlorobenzene SO 135 mg/kg <5.2E-05 <0.00036 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 135 mg/kg <5.6E-05 <0.00039 ND ND ND ND ND 0 0 0 0 11 0 0 2.6 1 1 0.00046
VOC 2-Butanone (MEK) SO 135 mg/kg <0.00033 0.014 0.0017 ND 0.0078 ND 0.0039 38 28 0 0 19000 0 0 2700 0 0 0.12
VOC 2-Hexanone SO 135 mg/kg <0.00041 0.0011 ND ND ND ND ND 2 1 0 0 130 0 0 20 6 4 0.00088
VOC 4-Methyl-2-pentanone (MIBK) SO 135 mg/kg <0.00096 <0.0066 ND ND ND ND ND 0 0 0 0 14000 0 0 3300 0 0 0.14
VOC Acetone SO 135 mg/kg <0.00046 0.098 0.0142 0.01 0.014 ND 0.0416 125 93 0 0 67000 0 0 6100 0 0 0.29
VOC Benzene SO 135 mg/kg <8.7E-05 0.24 0.0021 0.0003 0.0206 ND 0.0008 91 67 0 0 5.1 0 0 1.2 78 58 0.00023
VOC Bromoform SO 135 mg/kg <5.6E-05 <0.00039 ND ND ND ND ND 0 0 0 0 86 0 0 19 1 1 0.00087
VOC Bromomethane SO 135 mg/kg <0.00014 0.0006 ND ND ND ND ND 2 1 0 0 3 0 0 0.68 15 11 0.00019
VOC Carbon disulfide SO 135 mg/kg <0.00019 0.0047 0.0006 ND 0.001 ND 0.0019 59 44 0 0 350 0 0 77 0 0 0.024
VOC Carbon tetrachloride SO 135 mg/kg <0.00019 <0.0013 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 96 71 0.00018
VOC Chlorobenzene SO 135 mg/kg <6.1E-05 0.0012 ND ND ND ND ND 1 1 0 0 130 0 0 28 1 1 0.0053
VOC Chlorobromomethane SO 135 mg/kg <7.4E-05 <0.00051 ND ND ND ND ND 0 0 0 0 63 0 0 15 1 1 0.0021
VOC Chlorodibromomethane SO 135 mg/kg <6.5E-05 <0.00045 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 1 1 0.00023
VOC Chloroethane SO 135 mg/kg <0.00015 <0.001 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.59
VOC Chloroform SO 135 mg/kg <9.1E-05 <0.00062 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 133 99 0.000061
VOC Chloromethane SO 135 mg/kg <0.00016 0.0025 ND ND ND ND ND 1 1 0 0 46 0 0 11 1 1 0.0049
VOC cis-1,2-Dichloroethene SO 135 mg/kg <9.5E-05 <0.00065 ND ND ND ND ND 0 0 0 0 230 0 0 16 1 1 0.0011
VOC cis-1,3-Dichloropropene SO 135 mg/kg <6.5E-05 <0.00045 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 135 mg/kg <0.0002 0.64 0.0054 ND 0.055 ND 0.002 60 44 0 0 2700 0 0 650 0 0 1.3
VOC Dichlorobromomethane SO 135 mg/kg <0.00016 <0.0011 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 135 100 0.000036
VOC Dichlorodifluoromethane SO 135 mg/kg <0.00014 <0.00095 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0.03
VOC Ethylbenzene SO 135 mg/kg <7.8E-05 2.4 0.0181 ND 0.2065 ND 0.001 62 46 0 0 25 0 0 5.8 4 3 0.0017
VOC Ethylene Dibromide SO 135 mg/kg <5.2E-05 <0.00036 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 135 100 0.0000021
VOC Isopropylbenzene SO 135 mg/kg <7.4E-05 0.94 ND ND ND ND ND 6 4 0 0 990 0 0 190 1 1 0.074
VOC Methyl acetate SO 135 mg/kg <0.00039 0.015 ND ND ND ND 0.0049 7 5 0 0 120000 0 0 7800 0 0 0.41
VOC Methyl tert-butyl ether SO 135 mg/kg <7.4E-05 <0.00051 ND ND ND ND ND 0 0 0 0 210 0 0 47 1 1 0.0032
VOC Methylcyclohexane SO 135 mg/kg <0.00022 1.9 0.0153 0.0007 0.1634 ND 0.0038 85 63 - - - - - - - - -
VOC Methylene Chloride SO 135 mg/kg <0.00014 0.003 ND ND ND ND 0.0006 7 5 0 0 320 0 0 35 2 1 0.0027
VOC m-Xylene & p-Xylene SO 135 mg/kg <4.8E-05 5.3 0.0401 0.0005 0.4561 ND 0.0032 99 73 0 0 240 0 0 56 - - -
VOC o-Xylene SO 135 mg/kg <6.9E-05 4.2 0.0314 0.0002 0.3615 ND 0.001 72 53 0 0 280 0 0 65 1 1 0.019
VOC Styrene SO 135 mg/kg <6.5E-05 <0.00045 ND ND ND ND ND 0 0 0 0 3500 0 0 600 0 0 0.13
VOC Tetrachloroethene SO 135 mg/kg <0.00012 0.0011 ND ND ND ND ND 1 1 0 0 39 0 0 8.1 1 1 0.0018
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VOC Toluene SO 135 mg/kg <8.2E-05 2.3 0.0183 0.0009 0.1978 ND 0.0044 117 87 0 0 4700 0 0 490 1 1 0.076
VOC trans-1,2-Dichloroethene SO 135 mg/kg <0.00017 <0.0012 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0.011
VOC trans-1,3-Dichloropropene SO 135 mg/kg <4.3E-05 <0.0003 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 135 mg/kg <0.00011 <0.00077 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 113 84 0.0001
VOC Trichlorofluoromethane SO 135 mg/kg <0.00015 <0.001 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.33
VOC Vinyl chloride SO 135 mg/kg <0.00017 <0.0012 0.0002 0.0002 0.0007 0.0001 0.0003 0 0 0 0 1.7 0 0 0.059 135 100 0.0000065
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-004 CFISS-004 CFISS-011 CFISS-011 CFISS-013 CFISS-013 CFISS-021 CFISS-021
6/15/2016 6/15/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/25/2016 6/25/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-004-SO-0-
0.5

CFISS-004-SO-0-
0.5-Pb

CFISS-011-SO-0-
0.5

CFISS-011-SO-0-
0.5-Pb

CFISS-013-SO-0-
0.5

CFISS-013-SO-0-
0.5-Pb

CFISS-021-SO-0-
0.5

CFISS-021-SO-0-
0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg 15.9 J+ 20.1 13.6 J 17.2 17.7 J 29.4 46.5 J 55.1

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

1.3 1.3 1.7 1.2
35.0 29.9 38.9 102.3
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFISS-024 CFISS-024 CFISS-028 CFISS-028 CFISS-032 CFISS-032 CFISS-037 CFISS-037
6/29/2016 6/29/2016 7/1/2016 7/1/2016 7/12/2016 7/12/2016 7/15/2016 7/15/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-024-SO-0-
0.5

CFISS-024-SO-0-
0.5Pb

CFISS-028-SO-0-
0.5

CFISS-028-SO-0-
0.5Pb

CFISS-032-SO-0-
0.5

CFISS-032-SO-0-
0.5Pb

CFISS-037-SO-0-
0.5

CFISS-037-SO-0-
0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

18.1 24.5 16.6 14.1 19.2 15.8 J 88.3 68 J

0.81.4 0.8 0.8
39.8 36.5 42.2 194.3
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFISS-040 CFISS-040 CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-011a CFMW-011a
7/13/2016 7/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 6/25/2016 6/25/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-040-S0-0-
0.5

CFISS-040-S0-0-
0.5Pb

CFMW-008a-SO-
0-0.5

CFMW-008a-SO-
0-0.5-Pb

CFMW-010-SO-0-
0.5

CFMW-010-SO-0-
0.5-Pb

CFMW-011a-SO-
0-0.5

CFMW-011a-SO-
0-0.5pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

45.4 33.4 J 23.3 J+ 21.9 13.5 45.8 11.2 7.9

0.7 0.9 3.4 0.7
99.9 51.3 29.7 24.6

ROUX ASSOCIATES, INC. Page 3 of 9  2476.0001Y002.142/WKB



Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-012a CFMW-012a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-022 CFMW-022
5/20/2016 5/20/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-012A-SO-
0-0.5

CFMW-012A-SO-
0-0.5-Pb

CFMW-016a-SO-
0-0.5

CFMW-016a-SO-
0-0.5-Pb

CFMW-018-SO-0-
0.5

CFMW-018-SO-0-
0.5-Pb

CFMW-022-SO-0-
0.5

CFMW-022-SO-0-
0.5-Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

15 J 15 23.3 J 20.6 12.4 9.7 9.1 21.6

1.0 0.9 0.8 2.4
33.0 51.3 27.3 20.0
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-026 CFMW-026 CFMW-027 CFMW-027
6/17/2016 6/17/2016 7/13/2016 7/13/2016 6/14/2016 6/14/2016 6/30/2016 6/30/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-023a-SO-
0-0.5

CFMW-023a-SO-
0-0.5-Pb

CFMW-025a-SO-
0-0.5

CFMW-025a-SO-
0-0.5Pb

CFMW-026-SO-0-
0.5

CFMW-026-SO-0-
0.5-Pb

CFMW-027-SO-0-
0.5

CFMW-027-SO-0-
0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

13.4 12 18.5 20.3 44.8 J+ 37.8 30.3 35.2

0.80.9 1.1 1.2
29.5 40.7 98.6 66.7
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-028a CFMW-028a CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-038 CFMW-038
6/30/2016 6/30/2016 8/8/2016 8/8/2016 7/1/2016 7/1/2016 6/25/2016 6/25/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-028a-SO-
0-0.5

CFMW-028a-SO-
0-0.5Pb

CFMW-032a-SO-
0-0.5

CFMW-032a-SO-
0-0.5Pb

CFMW-033-SO-0-
0.5

CFMW-033-SO-0-
0.5Pb

CFMW-038-SO-0-
0.5 Pb

CFMW-038-SO-0-
0.5

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

9.7 10.9 13.7 13.3 9.2 47.3 12.4 8.2

1.1 1.0 5.1 1.5
21.3 30.1 20.2 27.3
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-044a CFMW-044a
6/28/2016 6/28/2016 6/16/2016 6/16/2016 6/15/2016 6/15/2016 7/20/2016 7/20/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-040-SO-0-
0.5

CFMW-040-SO-0-
0.5Pb

CFMW-042-SO-0-
0.5

CFMW-042-SO-0-
0.5-Pb

CFMW-043-SO-0-
0.5

CFMW-043-SO-0-
0.5-Pb

CFMW-044a-SO-
0-0.5

CFMW-044a-SO-
0-0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

57.7 J- 184 28.2 J+ 20.7 23.2 J+ 23.7 10.5 J 13.8

3.2 0.7 1.0 1.3
126.9 62.0 51.0 23.1
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-047 CFMW-047 CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-053a CFMW-053a
6/21/2016 6/21/2016 8/20/2016 8/20/2016 6/22/2016 6/22/2016 8/17/2016 8/17/2016

0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-047-SO-0-
0.5

CFMW-047-SO-0-
0.5-Pb

CFMW-049a-SO-
0-0.5 Pb

CFMW-049a-SO-
0.5-2

CFMW-050-SO-0-
0.5

CFMW-050-SO-0-
0.5-Pb

CFMW-053a-SO-
0-0.5

CFMW-053a-SO-
0-0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

11.6 J 13.2 19.4 4.4 J 31.7 23.7 12.2 J+ 17.2

0.71.1 4.4 1.4
25.5 42.7 69.7 26.8
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Table 11. Lead in Bulk and Sieved Soil Summary
                Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Protection of 
Groundwater Risk-

Based Soil RSL
Factor

Units
Lead 400 800 -- mg/kg

Ratio of Sieved Lead to Bulk Lead -- -- -- -- --
Factor Applied to Bulk Concentration 400 800 -- 2.2 mg/kg

Sample Location:
Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Sample Type:

CFMW-056a CFMW-056a CFMW-059a CFMW-059a CFMW-061 CFMW-061 CFMW-064 CFMW-064
7/15/2016 7/15/2016 7/22/2016 7/22/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-056a-SO-
0-0.5

CFMW-056a-SO-
0-0.5Pb

CFMW-059a-SO-
0-0.5

CFMW-059a-SO-
0-0.5Pb

CFMW-061-SO-0-
0.5

CFMW-061-SO-0-
0.5Pb

CFMW-064-SO-0-
0.5

CFMW-064-SO-0-
0.5Pb

Bulk Sieved Bulk Sieved Bulk Sieved Bulk Sieved

13.1 13.6 9.3 J+ 11.7 8.9 15.2 12.4 10.4

1.0 1.3 1.7 0.8
27.328.8 20.5 19.6
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Table 12. Operation Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 43 mg/kg 10.4 976.0 254.9279 183.0 249.6018 28.22 678.2 43 100 0 0 4700 14 33 310 42 98 12
METALS Aluminum SO 43 mg/kg  9,720  37,700  21,598  20,100  7,391  11,540  35,850 43 100 0 0 110000 43 100 7700 43 100 3000
METALS Antimony SO 43 mg/kg <0.33 8.6 0.7321 0.24 1.4967 ND 3.44 32 74 0 0 47 3 7 3.1 43 100 0.035
METALS Arsenic SO 43 mg/kg 4.2 31.3 7.0163 5.7 4.773 4.41 14.64 43 100 43 100 3 43 100 0.68 43 100 0.0015
METALS Barium SO 43 mg/kg 59.4 293.0 146.9814 120.0 63.1205 75.21 262.0 43 100 0 0 22000 0 0 1500 43 100 16
METALS Beryllium SO 43 mg/kg 0.4 3.7 0.8726 0.8 0.5375 0.471 1.49 43 100 0 0 230 0 0 16 1 2 1.9
METALS Cadmium SO 43 mg/kg <0.25 1.6 0.3807 0.26 0.3193 ND 0.962 32 74 0 0 98 0 0 7.1 43 100 0.069
METALS Calcium SO 43 mg/kg  4,160  45,700  20,024  18,300  9,345  7,107  33,400 43 100 - - - - - - - - -
METALS Chromium SO 43 mg/kg 10.1 50.4 20.2395 17.9 9.006 10.61 36.71 43 100 43 100 6.3 43 100 0.3 43 100 0.00067
METALS Cobalt SO 43 mg/kg 4.7 13.5 6.5465 6.3 1.5363 5.2 9.19 43 100 0 0 35 43 100 2.3 43 100 0.027
METALS Copper SO 43 mg/kg 10.4 887.0 67.4488 23.3 153.459 12.17 320.9 43 100 0 0 4700 3 7 310 43 100 2.8
METALS Cyanide, Total SO 43 mg/kg 0.021 19.8 1.4323 0.28 4.1379 0.0408 7.88 43 100 2 5 15 3 7 2.3 43 100 0.0015
METALS Iron SO 43 mg/kg  13,300  66,700  19,802  17,200  9,031  14,520  30,390 43 100 0 0 82000 43 100 5500 43 100 35
METALS Lead SO 52 mg/kg 11.7 406.0 38.5423 19.45 58.0114 12.055 86.265 52 100 0 0 800 1 2 400 - - -
METALS Magnesium SO 43 mg/kg  7,240  11,800  10,216  10,500  1,176  8,147  11,600 43 100 - - - - - - - - -
METALS Manganese SO 43 mg/kg 341.0 731.0 471.7209 460.0 86.2257 358.5 630.3 43 100 0 0 2600 43 100 180 43 100 2.8
METALS Mercury SO 43 mg/kg <0.013 0.056 0.0191 0.018 0.0115 ND 0.0389 29 67 0 0 4.6 0 0 1.1 43 100 0.0033
METALS Nickel SO 43 mg/kg 13.4 142.0 36.5953 29.4 23.9085 15.72 76.48 43 100 0 0 2200 0 0 150 43 100 2.6
METALS Potassium SO 43 mg/kg 781.0  3,080  1,479  1,400 521.525 847.9  2,362 43 100 - - - - - - - - -
METALS Selenium SO 43 mg/kg <0.31 13.3 1.5949 1.1 2.1263 ND 3.73 33 77 0 0 580 0 0 39 43 100 0.052
METALS Silver SO 43 mg/kg <0.61 1.3 0.2556 0.12 0.2799 ND 0.69 31 72 0 0 580 0 0 39 26 60 0.08
METALS Sodium SO 43 mg/kg <41.1  9,000  1,143 357.0  1,682 ND  3,707 40 93 - - - - - - - - -
METALS Thallium SO 43 mg/kg <0.13 0.4 0.1201 0.099 0.0609 ND 0.22 31 72 0 0 1.2 37 86 0.078 43 100 0.0014
METALS Vanadium SO 43 mg/kg 10.4 54.5 20.6372 18.0 9.392 12.36 38.32 43 100 0 0 580 2 5 39 43 100 8.6
METALS Zinc SO 43 mg/kg 47.4  1,720 150.0233 70.3 294.7131 48.35 704.3 43 100 0 0 35000 0 0 2300 43 100 37
OC_PEST 4,4'-DDD SO 43 mg/kg <0.00085 <0.001 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SO 43 mg/kg <0.00093 <0.0011 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 43 mg/kg <0.00066 <0.00079 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 43 mg/kg <0.00078 <0.00093 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 43 100 0.00015
OC_PEST alpha-BHC SO 43 mg/kg <0.00059 <0.0007 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 43 100 0.000042
OC_PEST alpha-Chlordane SO 43 mg/kg <0.001 <0.0013 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 43 mg/kg <0.00063 <0.00075 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 43 100 0.00015
OC_PEST delta-BHC SO 43 mg/kg <0.0007 <0.00084 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 43 mg/kg <0.00084 <0.001 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 43 100 0.000071
OC_PEST Endosulfan I SO 43 mg/kg <0.00089 <0.0011 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 43 mg/kg <0.001 <0.0012 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 43 mg/kg <0.00075 <0.0009 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SO 43 mg/kg <0.00082 <0.00098 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SO 43 mg/kg <0.0008 <0.00095 ND ND ND ND ND 0 0 - - - - - - - - -

Industrial RSL Residential RSL Risk  SSL
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Table 12. Operation Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

G
ro

u
p

D
et

er
m

in
an

d

M
at

ri
x

N
o.

 o
f 

R
es

u
lt

s

U
n

it

M
in

M
ax

M
ea

n

M
ed

ia
n

S
ta

n
d

ar
d

 D
ev

ia
ti

on

5t
h

 P
er

ce
n

ti
le

95
th

 P
er

ce
n

ti
le

# 
>

 L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

Industrial RSL Residential RSL Risk  SSL

OC_PEST Endrin ketone SO 43 mg/kg <0.00089 <0.0011 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) SO 43 mg/kg <0.00058 <0.00069 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 43 100 0.00024
OC_PEST gamma-Chlordane SO 43 mg/kg <0.0014 <0.0017 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 43 mg/kg <0.00083 <0.00099 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 43 100 0.00012
OC_PEST Heptachlor epoxide SO 43 mg/kg <0.0013 <0.0015 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 43 100 0.000028
OC_PEST Methoxychlor SO 43 mg/kg <0.0014 <0.0016 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 43 mg/kg <0.019 <0.022 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 0 0 0.011
PCB Aroclor 1016 SO 43 mg/kg <0.0086 <0.01 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 43 mg/kg <0.0086 <0.01 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 43 100 0.00008
PCB Aroclor 1232 SO 43 mg/kg <0.0086 <0.01 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 43 100 0.00008
PCB Aroclor 1242 SO 43 mg/kg <0.0086 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 43 100 0.0012
PCB Aroclor 1248 SO 43 mg/kg <0.0086 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 43 100 0.0012
PCB Aroclor 1254 SO 43 mg/kg <0.0089 0.21 ND ND ND ND 0.0546 3 7 0 0 0.97 1 2 0.12 43 100 0.002
PCB Aroclor 1260 SO 43 mg/kg <0.0089 <0.011 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 43 mg/kg <0.0089 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 43 mg/kg <0.0089 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 43 mg/kg <0.0089 0.21 ND ND ND ND 0.0546 3 7 0 0 0.94 0 0 0.23 3 7 0.0068
SVOC 1,1'-Biphenyl SO 43 mg/kg <0.027 0.31 ND ND ND ND 0.299 3 7 0 0 20 0 0 4.7 43 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 43 mg/kg <0.024 <0.61 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 43 100 0.00079
SVOC 1,4-Dioxane SO 43 mg/kg <0.085 <2.2 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 43 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 43 mg/kg <0.013 <0.34 ND ND ND ND ND 0 0 0 0 4700 0 0 310 7 16 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 43 mg/kg <0.03 <0.77 ND ND ND ND ND 0 0 0 0 2500 0 0 190 15 35 0.018
SVOC 2,4,5-Trichlorophenol SO 43 mg/kg <0.032 <0.81 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 2 0.4
SVOC 2,4,6-Trichlorophenol SO 43 mg/kg <0.009 <0.23 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 43 100 0.0012
SVOC 2,4-Dichlorophenol SO 43 mg/kg <0.0075 <0.19 ND ND ND ND ND 0 0 0 0 250 0 0 19 43 100 0.0023
SVOC 2,4-Dimethylphenol SO 43 mg/kg <0.07 <1.8 ND ND ND ND ND 0 0 0 0 1600 0 0 130 15 35 0.042
SVOC 2,4-Dinitrophenol SO 43 mg/kg <0.24 <6.2 ND ND ND ND ND 0 0 0 0 160 0 0 13 43 100 0.0044
SVOC 2,4-Dinitrotoluene SO 43 mg/kg <0.013 <0.32 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 43 100 0.00032
SVOC 2,6-Dinitrotoluene SO 43 mg/kg <0.017 <0.43 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 43 100 0.000067
SVOC 2-Chloronaphthalene SO 43 mg/kg <0.0072 <0.18 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 43 mg/kg <0.0081 <0.21 ND ND ND ND ND 0 0 0 0 580 0 0 39 7 16 0.0089
SVOC 2-Methylnaphthalene SO 43 mg/kg <0.0074 3.7 0.1692 0.035 0.5879 ND 0.431 37 86 0 0 300 0 0 24 25 58 0.019
SVOC 2-Methylphenol SO 43 mg/kg <0.014 <0.36 ND ND ND ND ND 0 0 0 0 4100 0 0 320 3 7 0.075
SVOC 2-Nitroaniline SO 43 mg/kg <0.01 <0.27 ND ND ND ND ND 0 0 0 0 800 0 0 63 15 35 0.008
SVOC 2-Nitrophenol SO 43 mg/kg <0.011 <0.27 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 43 mg/kg <0.0085 0.011 ND ND ND ND ND 1 2 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 43 mg/kg <0.035 <0.91 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 43 100 0.00082
SVOC 3-Nitroaniline SO 43 mg/kg <0.0094 <0.24 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 43 mg/kg <0.085 <2.2 ND ND ND ND ND 0 0 0 0 6.6 3 7 0.51 43 100 0.00026
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Industrial RSL Residential RSL Risk  SSL

SVOC 4-Bromophenyl phenyl ether SO 43 mg/kg <0.01 <0.26 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 43 mg/kg <0.014 <0.35 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 2 0.17
SVOC 4-Chloroaniline SO 43 mg/kg <0.0082 <0.21 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 43 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 43 mg/kg <0.0095 <0.24 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 43 mg/kg <0.012 <0.31 ND ND ND ND ND 0 0 0 0 110 0 0 25 43 100 0.0016
SVOC 4-Nitrophenol SO 43 mg/kg <0.15 <3.9 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 43 mg/kg 0.014 7.1 0.7042 0.21 1.5349 0.0351 4.52 43 100 0 0 4500 0 0 360 7 16 0.55
SVOC Acenaphthylene SO 43 mg/kg <0.0082 0.2 ND ND ND ND 0.0895 6 14 - - - - - - - - -
SVOC Acetophenone SO 43 mg/kg <0.0069 0.03 ND ND ND ND 0.0711 6 14 0 0 12000 0 0 780 3 7 0.058
SVOC Anthracene SO 43 mg/kg <0.032 15.0 1.5115 0.4 3.3312 0.0499 8.15 41 95 0 0 23000 0 0 1800 3 7 5.8
SVOC Atrazine SO 43 mg/kg <0.014 <0.36 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 43 100 0.0002
SVOC Benzaldehyde SO 43 mg/kg <0.024 0.051 ND ND ND ND 0.247 3 7 0 0 820 0 0 170 43 100 0.0041
SVOC Benzo[a]anthracene SO 43 mg/kg 0.25 100.0 7.1642 1.7 16.7982 0.32 32.9 43 100 14 33 2.9 43 100 0.16 43 100 0.0042
SVOC Benzo[a]pyrene SO 43 mg/kg 0.34 110.0 7.7984 2.0 18.3869 0.38 29.4 43 100 43 100 0.29 43 100 0.016 43 100 0.004
SVOC Benzo[b]fluoranthene SO 43 mg/kg 0.42 130.0 11.0067 3.4 22.2457 0.741 44.4 43 100 24 56 2.9 43 100 0.16 43 100 0.041
SVOC Benzo[g,h,i]perylene SO 43 mg/kg 0.34 90.0 7.5551 2.2 15.1547 0.421 25.5 43 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 43 mg/kg 0.16 47.0 3.9858 1.2 8.1894 0.241 17.4 43 100 1 2 29 17 40 1.6 35 81 0.4
SVOC Bis(2-chloroethoxy)methane SO 43 mg/kg <0.0099 <0.25 ND ND ND ND ND 0 0 0 0 250 0 0 19 43 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 43 mg/kg <0.0075 <0.19 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 43 100 3.6E-06
SVOC Bis(2-ethylhexyl) phthalate SO 43 mg/kg <0.012 0.81 0.0557 ND 0.1294 ND 0.158 13 30 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 43 mg/kg <0.0098 0.73 0.061 ND 0.1519 ND 0.401 9 21 0 0 1200 0 0 290 3 7 0.24
SVOC Caprolactam SO 43 mg/kg <0.023 <0.59 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 2 5 0.25
SVOC Carbazole SO 43 mg/kg 0.032 11.0 1.0253 0.3 2.2041 0.0473 4.19 43 100 - - - - - - - - -
SVOC Chrysene SO 43 mg/kg 0.36 100.0 8.69 2.9 17.2175 0.463 35.3 43 100 0 0 290 7 16 16 31 72 1.2
SVOC Dibenz(a,h)anthracene SO 43 mg/kg 0.069 26.0 2.1064 0.59 4.3134 0.0965 6.75 43 100 30 70 0.29 43 100 0.016 43 100 0.013
SVOC Dibenzofuran SO 43 mg/kg <0.01 3.9 0.2696 0.088 0.6892 0.013 1.229 42 98 0 0 100 0 0 7.3 38 88 0.015
SVOC Diethyl phthalate SO 43 mg/kg <0.009 <0.23 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 43 mg/kg <0.0092 <0.24 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 43 mg/kg <0.0095 0.095 0.0283 ND 0.0311 ND 0.0995 16 37 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 43 mg/kg <0.016 <0.41 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 43 mg/kg 0.41 120.0 10.6156 3.2 21.9244 0.579 41.7 43 100 0 0 3000 0 0 240 8 19 8.9
SVOC Fluorene SO 43 mg/kg <0.0078 5.8 0.4636 0.13 1.1166 0.0105 2.43 41 95 0 0 3000 0 0 240 5 12 0.54
SVOC Hexachlorobenzene SO 43 mg/kg <0.013 <0.33 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 43 100 0.00012
SVOC Hexachlorobutadiene SO 43 mg/kg <0.0089 <0.23 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 43 100 0.00027
SVOC Hexachlorocyclopentadiene SO 43 mg/kg <0.02 <0.51 ND ND ND ND ND 0 0 0 0 0.75 3 7 0.18 43 100 0.00013
SVOC Hexachloroethane SO 43 mg/kg <0.012 <0.3 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 43 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 43 mg/kg 0.38 100.0 7.9263 2.3 16.6615 0.41 24.9 43 100 20 47 2.9 43 100 0.16 43 100 0.13
SVOC Isophorone SO 43 mg/kg <0.0069 0.38 0.026 ND 0.0613 ND 0.0896 7 16 0 0 2400 0 0 570 9 21 0.026
SVOC Naphthalene SO 43 mg/kg <0.0085 3.0 0.2372 0.063 0.5782 ND 1.234 37 86 0 0 17 0 0 3.8 43 100 0.00054
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Industrial RSL Residential RSL Risk  SSL

SVOC Nitrobenzene SO 43 mg/kg <0.01 <0.26 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 43 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 43 mg/kg <0.011 <0.27 ND ND ND ND ND 0 0 0 0 0.33 3 7 0.078 43 100 8.1E-06
SVOC N-Nitrosodiphenylamine SO 43 mg/kg <0.029 <0.74 ND ND ND ND ND 0 0 0 0 470 0 0 110 7 16 0.067
SVOC Pentachlorophenol SO 43 mg/kg <0.038 0.1 ND ND ND ND ND 1 2 0 0 4 0 0 1 43 100 0.000057
SVOC Phenanthrene SO 43 mg/kg 0.18 63.0 6.3063 2.1 13.2117 0.32 31.5 43 100 - - - - - - - - -
SVOC Phenol SO 43 mg/kg <0.01 0.033 ND ND ND ND 0.1045 5 12 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 43 mg/kg 0.44 120.0 10.4842 2.9 22.043 0.65 47.2 43 100 0 0 2300 0 0 180 31 72 1.3
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GENCHEM Fluoride SO 43 mg/kg 16.6 946.0 238.9233 136.0 244.7091 29.29 702.8 43 100 0 0 4700 11 26 310 43 100 12
METALS Aluminum SO 43 mg/kg  8,620  25,600  16,482  15,800  3,977  10,800  23,090 43 100 0 0 110000 43 100 7700 43 100 3000
METALS Antimony SO 43 mg/kg <0.35 1.9 0.2554 0.18 0.3016 ND 0.786 31 72 0 0 47 0 0 3.1 43 100 0.035
METALS Arsenic SO 43 mg/kg 3.4 8.6 5.4767 5.2 1.0472 4.31 7.47 43 100 43 100 3 43 100 0.68 43 100 0.0015
METALS Barium SO 43 mg/kg 66.8 302.0 141.6442 123.0 51.6392 84.87 253.4 43 100 0 0 22000 0 0 1500 43 100 16
METALS Beryllium SO 43 mg/kg 0.36 1.2 0.6449 0.59 0.1793 0.44 0.899 43 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 43 mg/kg <0.26 0.46 0.1577 0.14 0.0693 ND 0.276 31 72 0 0 98 0 0 7.1 42 98 0.069
METALS Calcium SO 43 mg/kg  2,890  37,300  18,604  18,800  7,861  6,225  31,210 43 100 - - - - - - - - -
METALS Chromium SO 43 mg/kg 7.5 54.4 17.2163 16.7 7.0255 11.1 22.99 43 100 43 100 6.3 43 100 0.3 43 100 0.00067
METALS Cobalt SO 43 mg/kg 4.8 7.9 6.1209 6.1 0.5934 5.31 6.98 43 100 0 0 35 43 100 2.3 43 100 0.027
METALS Copper SO 43 mg/kg 11.0 721.0 46.293 17.6 120.4989 12.65 70.56 43 100 0 0 4700 2 5 310 43 100 2.8
METALS Cyanide, Total SO 43 mg/kg 0.017 6.3 0.6357 0.18 1.1719 0.034 2.45 43 100 0 0 15 3 7 2.3 43 100 0.0015
METALS Iron SO 43 mg/kg  10,300  22,900  16,716  16,600  2,123  14,400  20,130 43 100 0 0 82000 43 100 5500 43 100 35
METALS Lead SO 43 mg/kg 5.8 52.6 15.5047 13.3 9.1458 8.68 29.2 43 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 43 mg/kg  6,830  13,900  10,903  11,300  1,693  7,658  13,190 43 100 - - - - - - - - -
METALS Manganese SO 43 mg/kg 226.0 686.0 486.093 467.0 92.5822 366.2 657.6 43 100 0 0 2600 43 100 180 43 100 2.8
METALS Mercury SO 43 mg/kg <0.014 0.058 0.0189 0.019 0.0092 ND 0.027 32 74 0 0 4.6 0 0 1.1 43 100 0.0033
METALS Nickel SO 43 mg/kg 8.3 38.5 17.0023 15.8 5.4476 12.01 22.4 43 100 0 0 2200 0 0 150 43 100 2.6
METALS Potassium SO 43 mg/kg 704.0  2,490  1,207  1,100 404.3715 765.4  2,150 43 100 - - - - - - - - -
METALS Selenium SO 43 mg/kg <0.33 2.0 1.1065 1.1 0.646 ND 1.9 33 77 0 0 580 0 0 39 43 100 0.052
METALS Silver SO 43 mg/kg <0.64 0.27 0.1555 0.053 0.1482 ND 0.408 31 72 0 0 580 0 0 39 19 44 0.08
METALS Sodium SO 43 mg/kg <37  3,350 668.8163 233.0 919.8956 ND  2,711 39 91 - - - - - - - - -
METALS Thallium SO 43 mg/kg <0.13 0.15 0.0936 0.09 0.021 ND 0.13 31 72 0 0 1.2 34 79 0.078 43 100 0.0014
METALS Vanadium SO 43 mg/kg 8.0 31.2 14.3465 13.4 4.1706 9.31 21.32 43 100 0 0 580 0 0 39 41 95 8.6
METALS Zinc SO 43 mg/kg 29.3 306.0 72.4163 53.4 52.5281 44.87 198.1 43 100 0 0 35000 0 0 2300 42 98 37
PCB Aroclor 1016 SO 43 mg/kg <8.9E-05 <0.01 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 43 mg/kg <8.9E-05 <0.01 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 42 98 0.00008
PCB Aroclor 1232 SO 43 mg/kg <8.9E-05 <0.01 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 42 98 0.00008
PCB Aroclor 1242 SO 43 mg/kg <8.9E-05 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 42 98 0.0012
PCB Aroclor 1248 SO 43 mg/kg <8.9E-05 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 42 98 0.0012
PCB Aroclor 1254 SO 43 mg/kg <9.2E-05 0.16 ND ND ND ND 0.0519 3 7 0 0 0.97 1 2 0.12 42 98 0.002
PCB Aroclor 1260 SO 43 mg/kg <9.2E-05 <0.011 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 43 mg/kg <9.2E-05 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 43 mg/kg <9.2E-05 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 43 mg/kg <9.2E-05 0.16 ND ND ND ND 0.0519 3 7 0 0 0.94 0 0 0.23 3 7 0.0068
SVOC 1,1'-Biphenyl SO 43 mg/kg <0.027 0.037 ND ND ND ND ND 1 2 0 0 20 0 0 4.7 43 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 43 mg/kg <0.023 <0.53 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 43 100 0.00079
SVOC 1,4-Dioxane SO 43 mg/kg <0.084 <1.9 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 43 100 0.000094

Industrial RSL Residential RSL Risk  SSL
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Industrial RSL Residential RSL Risk  SSL

SVOC 2,2'-oxybis[1-chloropropane] SO 43 mg/kg <0.013 <0.29 ND ND ND ND ND 0 0 0 0 4700 0 0 310 4 9 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 43 mg/kg <0.03 <0.67 ND ND ND ND ND 0 0 0 0 2500 0 0 190 9 21 0.018
SVOC 2,4,5-Trichlorophenol SO 43 mg/kg <0.031 <0.71 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4
SVOC 2,4,6-Trichlorophenol SO 43 mg/kg <0.0089 <0.2 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 43 100 0.0012
SVOC 2,4-Dichlorophenol SO 43 mg/kg <0.0074 <0.17 ND ND ND ND ND 0 0 0 0 250 0 0 19 43 100 0.0023
SVOC 2,4-Dimethylphenol SO 43 mg/kg <0.069 <1.6 ND ND ND ND ND 0 0 0 0 1600 0 0 130 8 19 0.042
SVOC 2,4-Dinitrophenol SO 43 mg/kg <0.24 <5.4 ND ND ND ND ND 0 0 0 0 160 0 0 13 43 100 0.0044
SVOC 2,4-Dinitrotoluene SO 43 mg/kg <0.012 <0.28 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 43 100 0.00032
SVOC 2,6-Dinitrotoluene SO 43 mg/kg <0.017 <0.38 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 43 100 0.000067
SVOC 2-Chloronaphthalene SO 43 mg/kg <0.0071 <0.16 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 43 mg/kg <0.008 <0.18 ND ND ND ND ND 0 0 0 0 580 0 0 39 4 9 0.0089
SVOC 2-Methylnaphthalene SO 43 mg/kg <0.0069 2.7 0.116 0.014 0.4222 ND 0.409 31 72 0 0 300 0 0 24 15 35 0.019
SVOC 2-Methylphenol SO 43 mg/kg <0.014 <0.31 ND ND ND ND ND 0 0 0 0 4100 0 0 320 2 5 0.075
SVOC 2-Nitroaniline SO 43 mg/kg <0.01 <0.24 ND ND ND ND ND 0 0 0 0 800 0 0 63 8 19 0.008
SVOC 2-Nitrophenol SO 43 mg/kg <0.011 <0.24 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 43 mg/kg <0.0084 0.017 ND ND ND ND ND 1 2 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 43 mg/kg <0.035 <0.8 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 43 100 0.00082
SVOC 3-Nitroaniline SO 43 mg/kg <0.0093 <0.21 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 43 mg/kg <0.084 <1.9 ND ND ND ND ND 0 0 0 0 6.6 1 2 0.51 43 100 0.00026
SVOC 4-Bromophenyl phenyl ether SO 43 mg/kg <0.0099 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 43 mg/kg <0.014 <0.31 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
SVOC 4-Chloroaniline SO 43 mg/kg <0.0081 <0.18 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 43 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 43 mg/kg <0.0094 <0.21 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 43 mg/kg <0.012 <0.27 ND ND ND ND ND 0 0 0 0 110 0 0 25 43 100 0.0016
SVOC 4-Nitrophenol SO 43 mg/kg <0.15 <3.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 43 mg/kg <0.0076 25.0 0.8638 0.059 3.8299 ND 2.156 37 86 0 0 4500 0 0 360 6 14 0.55
SVOC Acenaphthylene SO 43 mg/kg <0.0081 0.1 ND ND ND ND 0.0443 4 9 - - - - - - - - -
SVOC Acetophenone SO 43 mg/kg <0.0069 0.021 0.01 ND 0.0136 ND 0.0336 10 23 0 0 12000 0 0 780 1 2 0.058
SVOC Anthracene SO 43 mg/kg <0.03 34.0 1.3591 0.12 5.3014 ND 3.98 34 79 0 0 23000 0 0 1800 2 5 5.8
SVOC Atrazine SO 43 mg/kg <0.014 <0.32 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 43 100 0.0002
SVOC Benzaldehyde SO 43 mg/kg <0.024 0.032 ND ND ND ND ND 2 5 0 0 820 0 0 170 43 100 0.0041
SVOC Benzo[a]anthracene SO 43 mg/kg <0.026 48.0 2.8825 0.57 7.8607 ND 11.47 40 93 7 16 2.9 31 72 0.16 43 100 0.0042
SVOC Benzo[a]pyrene SO 43 mg/kg <0.01 46.0 2.9212 0.57 7.439 0.0207 10.72 41 95 29 67 0.29 41 95 0.016 43 100 0.004
SVOC Benzo[b]fluoranthene SO 43 mg/kg 0.019 56.0 3.6862 1.0 9.2401 0.0419 12.7 43 100 10 23 2.9 36 84 0.16 40 93 0.041
SVOC Benzo[g,h,i]perylene SO 43 mg/kg <0.019 29.0 2.3671 0.64 5.0005 0.0276 11.42 41 95 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 43 mg/kg <0.015 20.0 1.3486 0.35 3.31 0.0166 4.76 41 95 0 0 29 7 16 1.6 20 47 0.4
SVOC Bis(2-chloroethoxy)methane SO 43 mg/kg <0.0098 <0.22 ND ND ND ND ND 0 0 0 0 250 0 0 19 43 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 43 mg/kg <0.0074 <0.17 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 43 100 0.0000036
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Table 13. Operational Area Shallow Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC Bis(2-ethylhexyl) phthalate SO 43 mg/kg <0.012 0.074 ND ND ND ND 0.069 5 12 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 43 mg/kg <0.0097 0.088 ND ND ND ND 0.0667 6 14 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 43 mg/kg <0.023 <0.51 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 1 2 0.25
SVOC Carbazole SO 43 mg/kg <0.0078 21.0 0.8374 0.091 3.2639 ND 2.26 38 88 - - - - - - - - -
SVOC Chrysene SO 43 mg/kg 0.013 51.0 3.2214 0.84 8.3198 0.0261 11.64 43 100 0 0 290 2 5 16 17 40 1.2
SVOC Dibenz(a,h)anthracene SO 43 mg/kg <0.016 7.9 0.6311 0.13 1.3656 ND 2.58 36 84 17 40 0.29 36 84 0.016 36 84 0.013
SVOC Dibenzofuran SO 43 mg/kg <0.0096 9.2 0.3488 0.028 1.4276 ND 1.035 32 74 0 0 100 1 2 7.3 29 67 0.015
SVOC Diethyl phthalate SO 43 mg/kg <0.0089 <0.2 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 43 mg/kg <0.0091 <0.21 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 43 mg/kg <0.0094 0.055 0.0188 ND 0.0209 ND 0.0543 16 37 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 43 mg/kg <0.016 <0.36 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 43 mg/kg 0.014 110.0 5.7701 0.91 17.6443 0.0358 20.8 43 100 0 0 3000 0 0 240 5 12 8.9
SVOC Fluorene SO 43 mg/kg <0.0069 20.0 0.6882 0.049 3.0672 ND 1.599 36 84 0 0 3000 0 0 240 5 12 0.54
SVOC Hexachlorobenzene SO 43 mg/kg <0.013 <0.29 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 43 100 0.00012
SVOC Hexachlorobutadiene SO 43 mg/kg <0.0088 <0.2 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 43 100 0.00027
SVOC Hexachlorocyclopentadiene SO 43 mg/kg <0.02 <0.44 ND ND ND ND ND 0 0 0 0 0.75 1 2 0.18 43 100 0.00013
SVOC Hexachloroethane SO 43 mg/kg <0.012 <0.26 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 43 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 43 mg/kg <0.021 32.0 2.5001 0.57 5.4266 ND 10.7 40 93 9 21 2.9 33 77 0.16 34 79 0.13
SVOC Isophorone SO 43 mg/kg <0.0068 1.5 ND ND ND ND 0.109 6 14 0 0 2400 0 0 570 6 14 0.026
SVOC Naphthalene SO 43 mg/kg <0.008 5.6 0.2196 0.02 0.8619 ND 0.815 33 77 0 0 17 1 2 3.8 43 100 0.00054
SVOC Nitrobenzene SO 43 mg/kg <0.0099 <0.22 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 43 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 43 mg/kg <0.011 <0.24 ND ND ND ND ND 0 0 0 0 0.33 1 2 0.078 43 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 43 mg/kg <0.029 <0.65 ND ND ND ND ND 0 0 0 0 470 0 0 110 4 9 0.067
SVOC Pentachlorophenol SO 43 mg/kg <0.038 <0.86 ND ND ND ND ND 0 0 0 0 4 0 0 1 43 100 0.000057
SVOC Phenanthrene SO 43 mg/kg <0.01 120.0 5.2481 0.61 18.9045 0.0291 16.13 42 98 - - - - - - - - -
SVOC Phenol SO 43 mg/kg <0.01 0.027 ND ND ND ND 0.0477 3 7 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 43 mg/kg <0.017 88.0 5.0001 1.2 14.3636 0.0295 14.7 42 98 0 0 2300 0 0 180 18 42 1.3
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Table 14. Drainage Structure Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 9 mg/kg 154.0 896.0 435.1111 303.0 268.1019 180.0 869.6 9 100 0 0 4700 4 44 310 9 100 12
METALS Aluminum SO 9 mg/kg  7,810  102,000  49,963  52,600  38,451  8,670  97,560 9 100 0 0 110000 9 100 7700 9 100 3000
METALS Antimony SO 9 mg/kg <0.39 3.3 0.7989 ND 1.0896 ND 2.74 3 33 0 0 47 1 11 3.1 9 100 0.035
METALS Arsenic SO 9 mg/kg 1.6 25.5 7.5111 5.8 7.3438 1.92 19.9 9 100 7 78 3 9 100 0.68 9 100 0.0015
METALS Barium SO 9 mg/kg 49.8 128.0 85.8778 86.2 25.6906 50.08 120.4 9 100 0 0 22000 0 0 1500 9 100 16
METALS Beryllium SO 9 mg/kg 0.43 3.4 1.2556 1.3 0.911 0.43 2.64 9 100 0 0 230 0 0 16 1 11 1.9
METALS Cadmium SO 9 mg/kg <0.3 3.4 1.1433 1.1 1.151 ND 3.04 6 67 0 0 98 0 0 7.1 9 100 0.069
METALS Calcium SO 9 mg/kg  4,230  35,100  15,267  11,100  10,615  5,066  32,060 9 100 - - - - - - - - -
METALS Chromium SO 9 mg/kg 6.1 40.7 18.8889 14.3 11.5106 6.7 35.38 9 100 8 89 6.3 9 100 0.3 9 100 0.00067
METALS Cobalt SO 9 mg/kg 3.0 18.1 6.8 5.1 4.4774 3.44 13.94 9 100 0 0 35 9 100 2.3 9 100 0.027
METALS Copper SO 9 mg/kg 9.1 74.8 37.6111 40.9 23.594 10.9 69.92 9 100 0 0 4700 0 0 310 9 100 2.8
METALS Cyanide, Total SO 9 mg/kg <0.023 2.4 0.5991 0.2 0.8743 ND 2.16 8 89 0 0 15 1 11 2.3 9 100 0.0015
METALS Iron SO 9 mg/kg  6,870  21,800  14,441  14,900  4,860  8,162  21,440 9 100 0 0 82000 9 100 5500 9 100 35
METALS Lead SO 9 mg/kg 13.6 249.0 63.9667 49.0 73.1195 14.04 178.08 9 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 9 mg/kg  3,030  11,100  6,903  7,000  2,614  3,486  10,284 9 100 - - - - - - - - -
METALS Manganese SO 9 mg/kg 110.0 359.0 254.2222 286.0 80.3473 142.8 350.6 9 100 0 0 2600 8 89 180 9 100 2.8
METALS Mercury SO 9 mg/kg <0.012 0.059 0.0269 0.027 0.0163 ND 0.0518 7 78 0 0 4.6 0 0 1.1 9 100 0.0033
METALS Nickel SO 9 mg/kg 9.9 754.0 142.5778 56.5 237.169 10.66 520.8 9 100 0 0 2200 2 22 150 9 100 2.6
METALS Potassium SO 9 mg/kg 499.0  2,330 983.2222 944.0 554.6974 504.2  1,842 9 100 - - - - - - - - -
METALS Selenium SO 9 mg/kg <0.37 1.4 0.4178 ND 0.4319 ND 1.196 2 22 0 0 580 0 0 39 9 100 0.052
METALS Silver SO 9 mg/kg <0.72 1.8 0.6333 ND 0.4656 ND 1.416 2 22 0 0 580 0 0 39 9 100 0.08
METALS Sodium SO 9 mg/kg 45.6  7,760  1,816  1,240  2,348 120.16  5,556 9 100 - - - - - - - - -
METALS Thallium SO 9 mg/kg <0.15 0.19 ND ND ND ND 0.166 1 11 0 0 1.2 7 78 0.078 9 100 0.0014
METALS Vanadium SO 9 mg/kg 5.2 221.0 49.7778 23.5 67.6785 6.8 158.36 9 100 0 0 580 4 44 39 8 89 8.6
METALS Zinc SO 9 mg/kg 32.5 685.0 244.2333 178.0 205.9214 41.98 574.2 9 100 0 0 35000 0 0 2300 8 89 37
OC_PEST 4,4'-DDD SO 9 mg/kg <0.00093 <0.0012 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SO 9 mg/kg <0.001 <0.0013 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 9 mg/kg <0.00073 <0.00094 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 9 mg/kg <0.00086 <0.0011 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 9 100 0.00015
OC_PEST alpha-BHC SO 9 mg/kg <0.00065 <0.00083 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 9 100 0.000042
OC_PEST alpha-Chlordane SO 9 mg/kg <0.0012 <0.0015 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 9 mg/kg <0.00069 <0.00088 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 9 100 0.00015
OC_PEST delta-BHC SO 9 mg/kg <0.00077 <0.00099 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 9 mg/kg <0.00092 <0.0012 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 9 100 0.000071
OC_PEST Endosulfan I SO 9 mg/kg <0.00098 <0.0013 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 9 mg/kg <0.0011 <0.0014 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 9 mg/kg <0.00083 <0.0011 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SO 9 mg/kg <0.0009 <0.0012 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SO 9 mg/kg <0.00088 <0.0011 ND ND ND ND ND 0 0 - - - - - - - - -

Industrial RSL Residential RSL Risk  SSL
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Table 14. Drainage Structure Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

OC_PEST Endrin ketone SO 9 mg/kg <0.00098 <0.0013 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) SO 9 mg/kg <0.00063 <0.00082 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 9 100 0.00024
OC_PEST gamma-Chlordane SO 9 mg/kg <0.0015 <0.002 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 9 mg/kg <0.00091 <0.0012 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 9 100 0.00012
OC_PEST Heptachlor epoxide SO 9 mg/kg <0.0014 <0.0018 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 9 100 0.000028
OC_PEST Methoxychlor SO 9 mg/kg <0.0015 <0.0019 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 9 mg/kg <0.021 <0.027 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 6 67 0.011
PCB Aroclor 1016 SO 9 mg/kg <0.0094 <0.012 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 9 mg/kg <0.0094 <0.012 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 9 100 0.00008
PCB Aroclor 1232 SO 9 mg/kg <0.0094 <0.012 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 9 100 0.00008
PCB Aroclor 1242 SO 9 mg/kg <0.0094 <0.012 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 9 100 0.0012
PCB Aroclor 1248 SO 9 mg/kg <0.0094 <0.012 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 9 100 0.0012
PCB Aroclor 1254 SO 9 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 9 100 0.002
PCB Aroclor 1260 SO 9 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 6 67 0.0055
PCB Aroclor 1268 SO 9 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 9 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 9 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 3 33 0.0068
SVOC 1,1'-Biphenyl SO 9 mg/kg <0.03 <0.19 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 9 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 9 mg/kg <0.026 <0.17 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 9 100 0.00079
SVOC 1,4-Dioxane SO 9 mg/kg <0.093 <0.6 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 9 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 9 mg/kg <0.014 <0.092 ND ND ND ND ND 0 0 0 0 4700 0 0 310 5 56 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 9 mg/kg <0.033 <0.21 ND ND ND ND ND 0 0 0 0 2500 0 0 190 6 67 0.018
SVOC 2,4,5-Trichlorophenol SO 9 mg/kg <0.035 <0.22 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 11 0.4
SVOC 2,4,6-Trichlorophenol SO 9 mg/kg <0.0099 <0.064 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 9 100 0.0012
SVOC 2,4-Dichlorophenol SO 9 mg/kg <0.0082 <0.053 ND ND ND ND ND 0 0 0 0 250 0 0 19 9 100 0.0023
SVOC 2,4-Dimethylphenol SO 9 mg/kg <0.077 <0.49 ND ND ND ND ND 0 0 0 0 1600 0 0 130 6 67 0.042
SVOC 2,4-Dinitrophenol SO 9 mg/kg <0.26 <1.7 ND ND ND ND ND 0 0 0 0 160 0 0 13 9 100 0.0044
SVOC 2,4-Dinitrotoluene SO 9 mg/kg <0.014 <0.089 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 9 100 0.00032
SVOC 2,6-Dinitrotoluene SO 9 mg/kg <0.019 <0.12 ND ND ND ND ND 0 0 0 0 1.5 1 11 0.36 9 100 0.000067
SVOC 2-Chloronaphthalene SO 9 mg/kg <0.0079 <0.051 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 9 mg/kg <0.0089 <0.057 ND ND ND ND ND 0 0 0 0 580 0 0 39 6 67 0.0089
SVOC 2-Methylnaphthalene SO 9 mg/kg <0.0077 1.3 0.3415 0.22 0.4209 ND 1.04 7 78 0 0 300 0 0 24 7 78 0.019
SVOC 2-Methylphenol SO 9 mg/kg <0.015 <0.098 ND ND ND ND ND 0 0 0 0 4100 0 0 320 3 33 0.075
SVOC 2-Nitroaniline SO 9 mg/kg <0.012 <0.074 ND ND ND ND ND 0 0 0 0 800 0 0 63 6 67 0.008
SVOC 2-Nitrophenol SO 9 mg/kg <0.012 <0.075 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 9 mg/kg <0.0093 <0.06 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 9 mg/kg <0.039 <0.25 ND ND ND ND ND 0 0 0 0 5.1 1 11 1.2 9 100 0.00082
SVOC 3-Nitroaniline SO 9 mg/kg <0.01 <0.067 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 9 mg/kg <0.093 <0.6 ND ND ND ND ND 0 0 0 0 6.6 3 33 0.51 9 100 0.00026
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Table 14. Drainage Structure Soil Analytical Results Statistical Summary
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Industrial RSL Residential RSL Risk  SSL

SVOC 4-Bromophenyl phenyl ether SO 9 mg/kg <0.011 <0.071 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 9 mg/kg <0.015 <0.097 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 11 0.17
SVOC 4-Chloroaniline SO 9 mg/kg <0.009 <0.058 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 9 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 9 mg/kg <0.01 <0.067 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 9 mg/kg <0.013 <0.085 ND ND ND ND ND 0 0 0 0 110 0 0 25 9 100 0.0016
SVOC 4-Nitrophenol SO 9 mg/kg <0.17 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 9 mg/kg 0.0096 5.7 1.8084 0.99 2.0563 0.0162 5.22 9 100 0 0 4500 0 0 360 6 67 0.55
SVOC Acenaphthylene SO 9 mg/kg <0.009 0.11 0.0734 ND 0.0971 ND 0.23 2 22 - - - - - - - - -
SVOC Acetophenone SO 9 mg/kg <0.0076 <0.049 ND ND ND ND ND 0 0 0 0 12000 0 0 780 2 22 0.058
SVOC Anthracene SO 9 mg/kg <0.033 22.0 5.0281 2.6 7.128 ND 17.2 8 89 0 0 23000 0 0 1800 2 22 5.8
SVOC Atrazine SO 9 mg/kg <0.016 <0.1 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 9 100 0.0002
SVOC Benzaldehyde SO 9 mg/kg <0.027 <0.17 ND ND ND ND ND 0 0 0 0 820 0 0 170 9 100 0.0041
SVOC Benzo[a]anthracene SO 9 mg/kg 0.16 130.0 30.4011 11.0 44.3605 0.196 107.6 9 100 6 67 2.9 8 89 0.16 9 100 0.0042
SVOC Benzo[a]pyrene SO 9 mg/kg 0.17 80.0 24.8911 13.0 30.0978 0.242 74.8 9 100 8 89 0.29 9 100 0.016 9 100 0.004
SVOC Benzo[b]fluoranthene SO 9 mg/kg 0.26 160.0 43.1544 18.0 55.7797 0.408 136.0 9 100 6 67 2.9 9 100 0.16 9 100 0.041
SVOC Benzo[g,h,i]perylene SO 9 mg/kg 0.14 76.0 25.1567 12.0 27.7078 0.272 66.8 9 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 9 mg/kg 0.11 62.0 15.66 7.1 21.1513 0.118 52.0 9 100 2 22 29 6 67 1.6 7 78 0.4
SVOC Bis(2-chloroethoxy)methane SO 9 mg/kg <0.011 <0.07 ND ND ND ND ND 0 0 0 0 250 0 0 19 9 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 9 mg/kg <0.0082 <0.053 ND ND ND ND ND 0 0 0 0 1 1 11 0.23 9 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 9 mg/kg <0.014 4.1 1.1727 ND 1.7167 ND 4.06 4 44 0 0 160 0 0 39 3 33 1.3
SVOC Butyl benzyl phthalate SO 9 mg/kg <0.011 3.3 0.5703 ND 1.1068 ND 2.5 2 22 0 0 1200 0 0 290 3 33 0.24
SVOC Caprolactam SO 9 mg/kg <0.025 <0.16 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 1 11 0.25
SVOC Carbazole SO 9 mg/kg 0.025 32.0 6.1057 2.7 10.1484 0.0414 22.32 9 100 - - - - - - - - -
SVOC Chrysene SO 9 mg/kg 0.25 330.0 62.6444 17.0 106.7834 0.29 242.0 9 100 1 11 290 5 56 16 7 78 1.2
SVOC Dibenz(a,h)anthracene SO 9 mg/kg 0.032 23.0 7.6586 3.8 8.9498 0.0572 21.8 9 100 7 78 0.29 9 100 0.016 9 100 0.013
SVOC Dibenzofuran SO 9 mg/kg <0.011 3.6 0.8881 0.59 1.128 ND 2.72 8 89 0 0 100 0 0 7.3 7 78 0.015
SVOC Diethyl phthalate SO 9 mg/kg <0.0099 <0.064 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 9 mg/kg <0.01 <0.065 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 9 mg/kg <0.01 1.9 0.2993 ND 0.6131 ND 1.284 3 33 0 0 8200 0 0 630 3 33 0.23
SVOC Di-n-octyl phthalate SO 9 mg/kg <0.018 <0.11 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 9 mg/kg 0.34 470.0 81.7844 26.0 150.5011 0.412 326.0 9 100 0 0 3000 1 11 240 6 67 8.9
SVOC Fluorene SO 9 mg/kg 0.012 8.2 1.8586 1.0 2.6986 0.0172 6.56 9 100 0 0 3000 0 0 240 5 56 0.54
SVOC Hexachlorobenzene SO 9 mg/kg <0.014 <0.091 ND ND ND ND ND 0 0 0 0 0.96 1 11 0.21 9 100 0.00012
SVOC Hexachlorobutadiene SO 9 mg/kg <0.0098 <0.063 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 9 100 0.00027
SVOC Hexachlorocyclopentadiene SO 9 mg/kg <0.022 <0.14 ND ND ND ND ND 0 0 0 0 0.75 2 22 0.18 9 100 0.00013
SVOC Hexachloroethane SO 9 mg/kg <0.013 <0.082 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 9 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 9 mg/kg 0.14 83.0 27.9544 14.0 30.9519 0.264 74.6 9 100 6 67 2.9 8 89 0.16 9 100 0.13
SVOC Isophorone SO 9 mg/kg <0.0075 <0.048 ND ND ND ND ND 0 0 0 0 2400 0 0 570 3 33 0.026
SVOC Naphthalene SO 9 mg/kg <0.0089 4.6 0.8726 0.5 1.4601 ND 3.2 6 67 0 0 17 1 11 3.8 9 100 0.00054
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Table 14. Drainage Structure Soil Analytical Results Statistical Summary
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Industrial RSL Residential RSL Risk  SSL

SVOC Nitrobenzene SO 9 mg/kg <0.011 <0.071 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 9 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 9 mg/kg <0.012 <0.075 ND ND ND ND ND 0 0 1 11 0.33 3 33 0.078 9 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 9 mg/kg <0.032 <0.2 ND ND ND ND ND 0 0 0 0 470 0 0 110 5 56 0.067
SVOC Pentachlorophenol SO 9 mg/kg <0.042 <0.27 ND ND ND ND ND 0 0 0 0 4 1 11 1 9 100 0.000057
SVOC Phenanthrene SO 9 mg/kg 0.17 130.0 28.1522 12.0 42.5309 0.222 101.6 9 100 - - - - - - - - -
SVOC Phenol SO 9 mg/kg <0.011 <0.073 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 1 11 0.33
SVOC Pyrene SO 9 mg/kg 0.36 340.0 63.8156 18.0 110.3663 0.408 252.0 9 100 0 0 2300 1 11 180 7 78 1.3
VOC 1,1,1-Trichloroethane SO 9 mg/kg <0.00023 <0.00052 ND ND ND ND ND 0 0 0 0 3600 0 0 810 0 0 0.28
VOC 1,1,2,2-Tetrachloroethane SO 9 mg/kg <0.00011 <0.00023 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 9 100 0.00003
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 9 mg/kg <0.00027 <0.0006 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 9 mg/kg <0.00017 <0.00038 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 9 100 0.000013
VOC 1,1-Dichloroethane SO 9 mg/kg <0.00021 <0.00047 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 1 11 0.00078
VOC 1,1-Dichloroethene SO 9 mg/kg <0.00025 <0.00056 ND ND ND ND ND 0 0 0 0 100 0 0 23 0 0 0.01
VOC 1,2,3-Trichlorobenzene SO 9 mg/kg <6.8E-05 <0.00015 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 1 11 0.0021
VOC 1,2,4-Trichlorobenzene SO 9 mg/kg <0.0002 <0.00044 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 1 11 0.0012
VOC 1,2-Dibromo-3-Chloropropane SO 9 mg/kg <0.00029 <0.00065 ND ND ND ND ND 0 0 0 0 0.064 0 0 0.0053 9 100 0.00000014
VOC 1,2-Dichlorobenzene SO 9 mg/kg <0.00012 0.0007 0.0004 ND 0.0008 ND 0.0018 2 22 0 0 930 0 0 180 0 0 0.03
VOC 1,2-Dichloroethane SO 9 mg/kg <6.8E-05 <0.00015 ND ND ND ND ND 0 0 0 0 2 0 0 0.46 6 67 0.000048
VOC 1,2-Dichloropropane SO 9 mg/kg <0.00011 <0.00023 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 2 22 0.00015
VOC 1,3-Dichlorobenzene SO 9 mg/kg <7.4E-05 <0.00016 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 9 mg/kg <0.00011 0.0002 ND ND ND ND 0.0024 1 11 0 0 11 0 0 2.6 1 11 0.00046
VOC 2-Butanone (MEK) SO 9 mg/kg <0.051 0.022 0.0122 0.012 0.0094 ND 0.0244 8 89 0 0 19000 0 0 2700 0 0 0.12
VOC 2-Hexanone SO 9 mg/kg <0.00058 0.0013 ND ND ND ND 0.0056 1 11 0 0 130 0 0 20 3 33 0.00088
VOC 4-Methyl-2-pentanone (MIBK) SO 9 mg/kg <0.0014 0.0065 0.0028 ND 0.0026 ND 0.0071 2 22 0 0 14000 0 0 3300 0 0 0.14
VOC Acetone SO 9 mg/kg <0.025 0.18 0.0644 0.047 0.0615 ND 0.156 8 89 0 0 67000 0 0 6100 0 0 0.29
VOC Benzene SO 9 mg/kg <0.00025 0.0011 0.0007 0.0005 0.0006 ND 0.0018 7 78 0 0 5.1 0 0 1.2 8 89 0.00023
VOC Bromoform SO 9 mg/kg <8E-05 <0.00018 ND ND ND ND ND 0 0 0 0 86 0 0 19 1 11 0.00087
VOC Bromomethane SO 9 mg/kg <0.0002 <0.00044 ND ND ND ND ND 0 0 0 0 3 0 0 0.68 5 56 0.00019
VOC Carbon disulfide SO 9 mg/kg <0.00037 0.006 0.0015 0.0009 0.0019 ND 0.0046 5 56 0 0 350 0 0 77 0 0 0.024
VOC Carbon tetrachloride SO 9 mg/kg <0.00027 <0.00059 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 8 89 0.00018
VOC Chlorobenzene SO 9 mg/kg <8.7E-05 <0.00019 ND ND ND ND ND 0 0 0 0 130 0 0 28 0 0 0.0053
VOC Chlorobromomethane SO 9 mg/kg <0.00011 <0.00023 ND ND ND ND ND 0 0 0 0 63 0 0 15 1 11 0.0021
VOC Chlorodibromomethane SO 9 mg/kg <9.3E-05 <0.00021 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 1 11 0.00023
VOC Chloroethane SO 9 mg/kg <0.00022 <0.00048 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.59
VOC Chloroform SO 9 mg/kg <0.00013 <0.00029 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 9 100 0.000061
VOC Chloromethane SO 9 mg/kg <0.00023 <0.00052 ND ND ND ND ND 0 0 0 0 46 0 0 11 0 0 0.0049
VOC cis-1,2-Dichloroethene SO 9 mg/kg <0.00014 <0.0003 ND ND ND ND ND 0 0 0 0 230 0 0 16 1 11 0.0011
VOC cis-1,3-Dichloropropene SO 9 mg/kg <9.3E-05 <0.00021 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 9 mg/kg <0.00028 0.001 0.0007 ND 0.0009 ND 0.0022 2 22 0 0 2700 0 0 650 0 0 1.3
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Industrial RSL Residential RSL Risk  SSL

VOC Dichlorobromomethane SO 9 mg/kg <0.00023 <0.00052 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 9 100 0.000036
VOC Dichlorodifluoromethane SO 9 mg/kg <0.0002 <0.00044 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0.03
VOC Ethylbenzene SO 9 mg/kg <0.00011 0.095 0.0108 ND 0.0316 ND 0.0573 4 44 0 0 25 0 0 5.8 1 11 0.0017
VOC Ethylene Dibromide SO 9 mg/kg <7.4E-05 <0.00016 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 9 100 0.0000021
VOC Isopropylbenzene SO 9 mg/kg <0.00011 <0.00023 ND ND ND ND ND 0 0 0 0 990 0 0 190 0 0 0.074
VOC Methyl acetate SO 9 mg/kg <0.00078 0.0072 0.0028 ND 0.0027 ND 0.0069 4 44 0 0 120000 0 0 7800 0 0 0.41
VOC Methyl tert-butyl ether SO 9 mg/kg <0.00011 <0.00023 ND ND ND ND ND 0 0 0 0 210 0 0 47 0 0 0.0032
VOC Methylcyclohexane SO 9 mg/kg <0.00031 0.0018 0.0008 ND 0.0009 ND 0.0023 2 22 - - - - - - - - -
VOC Methylene Chloride SO 9 mg/kg <0.0002 0.0032 0.0008 ND 0.0012 ND 0.0029 2 22 0 0 320 0 0 35 1 11 0.0027
VOC m-Xylene & p-Xylene SO 9 mg/kg <0.00014 0.48 0.0539 0.0002 0.1598 ND 0.2888 5 56 0 0 240 0 0 56 - - -
VOC o-Xylene SO 9 mg/kg <9.9E-05 0.15 0.0171 ND 0.0499 ND 0.0907 4 44 0 0 280 0 0 65 1 11 0.019
VOC Styrene SO 9 mg/kg <9.3E-05 <0.00021 ND ND ND ND ND 0 0 0 0 3500 0 0 600 0 0 0.13
VOC Tetrachloroethene SO 9 mg/kg <0.00017 <0.00038 ND ND ND ND ND 0 0 0 0 39 0 0 8.1 1 11 0.0018
VOC Toluene SO 9 mg/kg <0.00024 0.0021 0.0011 0.001 0.0009 ND 0.0026 7 78 0 0 4700 0 0 490 0 0 0.076
VOC trans-1,2-Dichloroethene SO 9 mg/kg <0.00024 <0.00054 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0.011
VOC trans-1,3-Dichloropropene SO 9 mg/kg <6.2E-05 <0.00014 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 9 mg/kg <0.00016 <0.00036 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 8 89 0.0001
VOC Trichlorofluoromethane SO 9 mg/kg <0.00021 <0.00047 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.33
VOC Vinyl chloride SO 9 mg/kg <0.00024 <0.00054 0.0005 0.0003 0.0007 0.0001 0.0016 0 0 0 0 1.7 0 0 0.059 9 100 0.0000065
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Table 15. Background Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 8 mg/kg 3.93 13.5 8.8975 9.405 3.3947 4.525 13.045 8 100 0 0 4700 0 0 310 2 25 12
METALS Aluminum SO 8 mg/kg  17,300  29,200  21,525  20,300  4,228  17,580  28,395 8 100 0 0 110000 8 100 7700 8 100 3000
METALS Antimony SO 8 mg/kg <0.35 <0.5 ND ND ND ND ND 0 0 0 0 47 0 0 3.1 8 100 0.035
METALS Arsenic SO 8 mg/kg 2.8 7.1 5.1625 4.9 1.3169 3.395 6.855 8 100 7 88 3 8 100 0.68 8 100 0.0015
METALS Barium SO 8 mg/kg 195.0 429.0 305.125 283.5 88.6219 206.9 429.0 8 100 0 0 22000 0 0 1500 8 100 16
METALS Beryllium SO 8 mg/kg 0.63 1.2 0.8513 0.86 0.2052 0.637 1.123 8 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 8 mg/kg <0.26 <0.38 ND ND ND ND ND 0 0 0 0 98 0 0 7.1 8 100 0.069
METALS Calcium SO 8 mg/kg  2,570  17,200  5,938  4,530  4,730  2,826  13,280 8 100 - - - - - - - - -
METALS Chromium SO 8 mg/kg 5.4 18.3 13.225 14.3 4.224 7.01 17.81 8 100 7 88 6.3 8 100 0.3 8 100 0.00067
METALS Cobalt SO 8 mg/kg 2.9 7.2 5.9625 6.15 1.3255 3.915 7.13 8 100 0 0 35 8 100 2.3 8 100 0.027
METALS Copper SO 8 mg/kg 9.1 27.0 17.8875 17.75 6.0151 10.325 26.125 8 100 0 0 4700 0 0 310 8 100 2.8
METALS Cyanide, Total SO 8 mg/kg <0.026 0.68 0.175 0.115 0.2087 ND 0.5015 7 88 0 0 15 0 0 2.3 8 100 0.0015
METALS Iron SO 8 mg/kg  8,140  19,900  16,518  17,250  3,632  10,821  19,480 8 100 0 0 82000 8 100 5500 8 100 35
METALS Lead SO 8 mg/kg 6.4 15.9 12.8125 13.1 3.0002 8.185 15.655 8 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 8 mg/kg  2,940  11,400  8,455  8,765  2,744  4,372  11,330 8 100 - - - - - - - - -
METALS Manganese SO 8 mg/kg 49.4 576.0 375.3 404.5 172.5997 109.81 559.55 8 100 0 0 2600 7 88 180 8 100 2.8
METALS Mercury SO 8 mg/kg <0.019 0.036 0.0219 0.02 0.0092 ND 0.035 7 88 0 0 4.6 0 0 1.1 8 100 0.0033
METALS Nickel SO 8 mg/kg 6.4 14.2 12.175 13.15 2.4938 8.15 13.99 8 100 0 0 2200 0 0 150 8 100 2.6
METALS Potassium SO 8 mg/kg 519.0  1,510  1,098  1,120 292.4355 670.9  1,440 8 100 - - - - - - - - -
METALS Selenium SO 8 mg/kg <0.34 0.93 0.5013 0.445 0.3124 ND 0.9195 5 63 0 0 580 0 0 39 8 100 0.052
METALS Silver SO 8 mg/kg <0.63 <0.91 ND ND ND ND ND 0 0 0 0 580 0 0 39 8 100 0.08
METALS Sodium SO 8 mg/kg 39.6 552.0 146.95 86.9 167.0158 47.685 406.4 8 100 - - - - - - - - -
METALS Thallium SO 8 mg/kg <0.13 <0.19 ND ND ND ND ND 0 0 0 0 1.2 3 38 0.078 8 100 0.0014
METALS Vanadium SO 8 mg/kg 7.7 16.5 13.1 13.4 2.8919 8.68 16.29 8 100 0 0 580 0 0 39 7 88 8.6
METALS Zinc SO 8 mg/kg 13.6 79.6 55.9125 58.65 20.1645 25.395 76.94 8 100 0 0 35000 0 0 2300 7 88 37
OC_PEST 4,4'-DDD SO 8 mg/kg <0.00099 <0.0014 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SO 8 mg/kg <0.0011 <0.0015 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 8 mg/kg <0.00077 <0.0011 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 8 mg/kg <0.00091 <0.0013 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 8 100 0.00015
OC_PEST alpha-BHC SO 8 mg/kg <0.00068 <0.00097 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 8 100 0.000042
OC_PEST alpha-Chlordane SO 8 mg/kg <0.0012 <0.0017 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 8 mg/kg <0.00073 <0.001 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 8 100 0.00015
OC_PEST delta-BHC SO 8 mg/kg <0.00082 <0.0012 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 8 mg/kg <0.00097 <0.0014 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 8 100 0.000071
OC_PEST Endosulfan I SO 8 mg/kg <0.001 <0.0015 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 8 mg/kg <0.0012 <0.0017 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 8 mg/kg <0.00087 <0.0012 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SO 8 mg/kg <0.00095 <0.0014 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SO 8 mg/kg <0.00093 <0.0013 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin ketone SO 8 mg/kg <0.001 <0.0015 ND ND ND ND ND 0 0 - - - - - - - - -

Industrial RSL Residential RSL Risk  SSL
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Industrial RSL Residential RSL Risk  SSL

OC_PEST gamma-BHC (Lindane) SO 8 mg/kg <0.00067 <0.00095 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 8 100 0.00024
OC_PEST gamma-Chlordane SO 8 mg/kg <0.0016 <0.0023 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 8 mg/kg <0.00096 <0.0014 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 8 100 0.00012
OC_PEST Heptachlor epoxide SO 8 mg/kg <0.0015 <0.0021 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 8 100 0.000028
OC_PEST Methoxychlor SO 8 mg/kg <0.0016 <0.0023 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 8 mg/kg <0.022 <0.031 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 5 63 0.011
PCB Aroclor 1016 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 8 100 0.00008
PCB Aroclor 1232 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 8 100 0.00008
PCB Aroclor 1242 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 8 100 0.0012
PCB Aroclor 1248 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 8 100 0.0012
PCB Aroclor 1254 SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 8 100 0.002
PCB Aroclor 1260 SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 4 50 0.0055
PCB Aroclor 1268 SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 1 13 0.0068
SVOC 1,1'-Biphenyl SO 8 mg/kg <0.032 <0.045 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 8 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 8 mg/kg <0.028 <0.039 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 8 100 0.00079
SVOC 1,4-Dioxane SO 8 mg/kg <0.099 <0.14 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 8 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 8 mg/kg <0.015 <0.022 ND ND ND ND ND 0 0 0 0 4700 0 0 310 0 0 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 8 mg/kg <0.035 <0.049 ND ND ND ND ND 0 0 0 0 2500 0 0 190 4 50 0.018
SVOC 2,4,5-Trichlorophenol SO 8 mg/kg <0.037 <0.052 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4
SVOC 2,4,6-Trichlorophenol SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 8 100 0.0012
SVOC 2,4-Dichlorophenol SO 8 mg/kg <0.0087 <0.012 ND ND ND ND ND 0 0 0 0 250 0 0 19 8 100 0.0023
SVOC 2,4-Dimethylphenol SO 8 mg/kg <0.081 <0.12 ND ND ND ND ND 0 0 0 0 1600 0 0 130 4 50 0.042
SVOC 2,4-Dinitrophenol SO 8 mg/kg <0.28 <0.4 ND ND ND ND ND 0 0 0 0 160 0 0 13 8 100 0.0044
SVOC 2,4-Dinitrotoluene SO 8 mg/kg <0.015 <0.021 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 8 100 0.00032
SVOC 2,6-Dinitrotoluene SO 8 mg/kg <0.02 <0.028 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 8 100 0.000067
SVOC 2-Chloronaphthalene SO 8 mg/kg <0.0084 <0.012 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 8 mg/kg <0.0094 <0.013 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.0089
SVOC 2-Methylnaphthalene SO 8 mg/kg <0.0082 <0.012 ND ND ND ND ND 0 0 0 0 300 0 0 24 0 0 0.019
SVOC 2-Methylphenol SO 8 mg/kg <0.016 <0.023 ND ND ND ND ND 0 0 0 0 4100 0 0 320 0 0 0.075
SVOC 2-Nitroaniline SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 0 0 800 0 0 63 1 13 0.008
SVOC 2-Nitrophenol SO 8 mg/kg <0.012 <0.018 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 8 mg/kg <0.0098 <0.014 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 8 mg/kg <0.041 <0.059 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 8 100 0.00082
SVOC 3-Nitroaniline SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 8 mg/kg <0.099 <0.14 ND ND ND ND ND 0 0 0 0 6.6 0 0 0.51 8 100 0.00026
SVOC 4-Bromophenyl phenyl ether SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 8 mg/kg <0.016 <0.023 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
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Table 15. Background Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC 4-Chloroaniline SO 8 mg/kg <0.0095 <0.014 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 8 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 8 mg/kg <0.014 <0.02 ND ND ND ND ND 0 0 0 0 110 0 0 25 8 100 0.0016
SVOC 4-Nitrophenol SO 8 mg/kg <0.18 <0.25 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 8 mg/kg <0.0089 <0.013 ND ND ND ND ND 0 0 0 0 4500 0 0 360 0 0 0.55
SVOC Acenaphthylene SO 8 mg/kg <0.0095 <0.014 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone SO 8 mg/kg <0.0081 <0.011 ND ND ND ND ND 0 0 0 0 12000 0 0 780 0 0 0.058
SVOC Anthracene SO 8 mg/kg <0.035 <0.05 ND ND ND ND ND 0 0 0 0 23000 0 0 1800 0 0 5.8
SVOC Atrazine SO 8 mg/kg <0.016 <0.023 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 8 100 0.0002
SVOC Benzaldehyde SO 8 mg/kg <0.028 <0.04 ND ND ND ND ND 0 0 0 0 820 0 0 170 8 100 0.0041
SVOC Benzo[a]anthracene SO 8 mg/kg <0.032 0.091 0.0328 ND 0.0258 ND 0.0746 3 38 0 0 2.9 0 0 0.16 8 100 0.0042
SVOC Benzo[a]pyrene SO 8 mg/kg <0.011 0.11 0.0321 0.02 0.0346 ND 0.0894 6 75 0 0 0.29 5 63 0.016 8 100 0.004
SVOC Benzo[b]fluoranthene SO 8 mg/kg <0.021 0.24 0.0699 0.0465 0.0741 ND 0.191 7 88 0 0 2.9 1 13 0.16 5 63 0.041
SVOC Benzo[g,h,i]perylene SO 8 mg/kg <0.022 0.11 0.0355 ND 0.0372 ND 0.0974 3 38 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 8 mg/kg <0.016 0.072 0.0243 0.016 0.0216 ND 0.0591 4 50 0 0 29 0 0 1.6 0 0 0.4
SVOC Bis(2-chloroethoxy)methane SO 8 mg/kg <0.012 <0.016 ND ND ND ND ND 0 0 0 0 250 0 0 19 8 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 8 mg/kg <0.0087 <0.012 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 8 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 8 mg/kg <0.014 <0.021 ND ND ND ND ND 0 0 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 8 mg/kg <0.027 <0.038 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 0 0 0.25
SVOC Carbazole SO 8 mg/kg <0.0092 0.014 ND ND ND ND 0.0114 1 13 - - - - - - - - -
SVOC Chrysene SO 8 mg/kg <0.014 0.15 0.0458 0.0315 0.0461 ND 0.1203 7 88 0 0 290 0 0 16 0 0 1.2
SVOC Dibenz(a,h)anthracene SO 8 mg/kg <0.019 <0.027 ND ND ND ND ND 0 0 0 0 0.29 0 0 0.016 1 13 0.013
SVOC Dibenzofuran SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 0 0 100 0 0 7.3 0 0 0.015
SVOC Diethyl phthalate SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 8 mg/kg <0.019 <0.027 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 8 mg/kg <0.016 0.17 0.0479 0.031 0.0525 ND 0.1333 7 88 0 0 3000 0 0 240 0 0 8.9
SVOC Fluorene SO 8 mg/kg <0.0081 <0.011 ND ND ND ND ND 0 0 0 0 3000 0 0 240 0 0 0.54
SVOC Hexachlorobenzene SO 8 mg/kg <0.015 <0.021 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 8 100 0.00012
SVOC Hexachlorobutadiene SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 8 100 0.00027
SVOC Hexachlorocyclopentadiene SO 8 mg/kg <0.023 <0.033 ND ND ND ND ND 0 0 0 0 0.75 0 0 0.18 8 100 0.00013
SVOC Hexachloroethane SO 8 mg/kg <0.014 <0.019 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 8 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 8 mg/kg <0.025 0.11 0.0373 ND 0.0376 ND 0.1002 3 38 0 0 2.9 0 0 0.16 0 0 0.13
SVOC Isophorone SO 8 mg/kg <0.0079 <0.011 ND ND ND ND ND 0 0 0 0 2400 0 0 570 0 0 0.026
SVOC Naphthalene SO 8 mg/kg <0.0094 <0.013 ND ND ND ND ND 0 0 0 0 17 0 0 3.8 8 100 0.00054
SVOC Nitrobenzene SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 8 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 8 mg/kg <0.012 <0.018 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.078 8 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 8 mg/kg <0.034 <0.048 ND ND ND ND ND 0 0 0 0 470 0 0 110 0 0 0.067
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Table 15. Background Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC Pentachlorophenol SO 8 mg/kg <0.045 <0.064 ND ND ND ND ND 0 0 0 0 4 0 0 1 8 100 0.000057
SVOC Phenanthrene SO 8 mg/kg <0.01 0.083 0.025 0.0155 0.0251 ND 0.0648 6 75 - - - - - - - - -
SVOC Phenol SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 8 mg/kg <0.017 0.17 0.0477 0.03 0.0529 0.0097 0.134 6 75 0 0 2300 0 0 180 0 0 1.3

ROUX ASSOCIATES, INC. 4 of 4  2476.0001Y002.142/WKB



Table 16. Background Shallow Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 8 mg/kg 1.54 10.1 6.2188 6.09 3.1488 1.8515 9.8165 8 100 0 0 4700 0 0 310 0 0 12
METALS Aluminum SO 8 mg/kg  11,700  30,900  18,575  17,750  5,571  13,135  26,945 8 100 0 0 110000 8 100 7700 8 100 3000
METALS Antimony SO 8 mg/kg <0.36 <0.51 ND ND ND ND ND 0 0 0 0 47 0 0 3.1 0 0 0.035
METALS Arsenic SO 8 mg/kg 2.2 6.8 5.0375 5.3 1.3658 2.97 6.52 8 100 7 88 3 8 100 0.68 8 100 0.0015
METALS Barium SO 8 mg/kg 120.0 440.0 255.625 266.5 101.9313 132.6 392.75 8 100 0 0 22000 0 0 1500 8 100 16
METALS Beryllium SO 8 mg/kg 0.35 1.2 0.705 0.685 0.2659 0.392 1.0845 8 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 8 mg/kg <0.27 <0.39 ND ND ND ND ND 0 0 0 0 98 0 0 7.1 0 0 0.069
METALS Calcium SO 8 mg/kg  1,830  10,900  4,430  3,375  2,907  2,019  9,122 8 100 - - - - - - - - -
METALS Chromium SO 8 mg/kg 4.9 20.9 12.9 12.5 4.8143 6.72 19.29 8 100 7 88 6.3 8 100 0.3 8 100 0.00067
METALS Cobalt SO 8 mg/kg 2.8 7.4 6.075 6.3 1.4868 3.745 7.33 8 100 0 0 35 8 100 2.3 8 100 0.027
METALS Copper SO 8 mg/kg 10.2 23.0 15.8625 16.7 4.9774 10.34 22.16 8 100 0 0 4700 0 0 310 8 100 2.8
METALS Cyanide, Total SO 8 mg/kg <0.024 0.16 0.0764 0.076 0.0499 ND 0.146 7 88 0 0 15 0 0 2.3 7 88 0.0015
METALS Iron SO 8 mg/kg  7,710  19,200  15,901  16,750  3,573  10,262  18,850 8 100 0 0 82000 8 100 5500 8 100 35
METALS Lead SO 8 mg/kg 5.1 21.2 13.7625 13.4 5.2055 6.57 20.535 8 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 8 mg/kg  2,950  10,700  8,426  9,260  2,505  4,452  10,665 8 100 - - - - - - - - -
METALS Manganese SO 8 mg/kg 44.4 659.0 418.3 458.0 184.1421 132.46 623.65 8 100 0 0 2600 7 88 180 8 100 2.8
METALS Mercury SO 8 mg/kg <0.013 0.039 0.0178 0.017 0.0136 ND 0.0366 6 75 0 0 4.6 0 0 1.1 6 75 0.0033
METALS Nickel SO 8 mg/kg 5.8 14.2 11.3 12.0 2.5596 7.375 13.78 8 100 0 0 2200 0 0 150 8 100 2.6
METALS Potassium SO 8 mg/kg 551.0  1,340 945.625 953.5 301.5204 552.4  1,298 8 100 - - - - - - - - -
METALS Selenium SO 8 mg/kg <0.34 1.1 0.2788 ND 0.429 ND 0.974 3 38 0 0 580 0 0 39 3 38 0.052
METALS Silver SO 8 mg/kg <0.66 <0.93 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.08
METALS Sodium SO 8 mg/kg 38.8 555.0 151.1125 76.0 176.1694 44.435 448.6 8 100 - - - - - - - - -
METALS Thallium SO 8 mg/kg <0.14 <0.19 ND ND ND ND ND 0 0 0 0 1.2 0 0 0.078 0 0 0.0014
METALS Vanadium SO 8 mg/kg 7.4 15.1 12.2625 12.5 2.2965 8.765 14.715 8 100 0 0 580 0 0 39 7 88 8.6
METALS Zinc SO 8 mg/kg 12.6 59.9 44.9125 49.0 14.7314 20.825 57.73 8 100 0 0 35000 0 0 2300 6 75 37
PCB Aroclor 1016 SO 8 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 8 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 0 0 0.00008
PCB Aroclor 1232 SO 8 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 0 0 0.00008
PCB Aroclor 1242 SO 8 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 0 0 0.0012
PCB Aroclor 1248 SO 8 mg/kg <0.0097 <0.013 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 0 0 0.0012
PCB Aroclor 1254 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 0 0 0.002
PCB Aroclor 1260 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 0 0 0.0068
SVOC 1,1'-Biphenyl SO 8 mg/kg <0.031 0.046 ND ND ND ND 0.0299 1 13 0 0 20 0 0 4.7 1 13 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 8 mg/kg <0.027 <0.037 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 0 0 0.00079
SVOC 1,4-Dioxane SO 8 mg/kg <0.096 <0.13 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 0 0 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 8 mg/kg <0.015 <0.021 ND ND ND ND ND 0 0 0 0 4700 0 0 310 0 0 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 8 mg/kg <0.034 <0.047 ND ND ND ND ND 0 0 0 0 2500 0 0 190 0 0 0.018

Industrial RSL Residential RSL Risk  SSL
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Table 16. Background Shallow Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC 2,4,5-Trichlorophenol SO 8 mg/kg <0.036 <0.05 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4
SVOC 2,4,6-Trichlorophenol SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 0 0 0.0012
SVOC 2,4-Dichlorophenol SO 8 mg/kg <0.0085 <0.012 ND ND ND ND ND 0 0 0 0 250 0 0 19 0 0 0.0023
SVOC 2,4-Dimethylphenol SO 8 mg/kg <0.079 <0.11 ND ND ND ND ND 0 0 0 0 1600 0 0 130 0 0 0.042
SVOC 2,4-Dinitrophenol SO 8 mg/kg <0.27 <0.38 ND ND ND ND ND 0 0 0 0 160 0 0 13 0 0 0.0044
SVOC 2,4-Dinitrotoluene SO 8 mg/kg <0.014 <0.02 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 0 0 0.00032
SVOC 2,6-Dinitrotoluene SO 8 mg/kg <0.019 <0.027 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 0 0 0.000067
SVOC 2-Chloronaphthalene SO 8 mg/kg <0.0081 <0.011 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 8 mg/kg <0.0091 <0.013 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.0089
SVOC 2-Methylnaphthalene SO 8 mg/kg <0.0079 <0.011 ND ND ND ND ND 0 0 0 0 300 0 0 24 0 0 0.019
SVOC 2-Methylphenol SO 8 mg/kg <0.016 <0.022 ND ND ND ND ND 0 0 0 0 4100 0 0 320 0 0 0.075
SVOC 2-Nitroaniline SO 8 mg/kg <0.012 <0.016 ND ND ND ND ND 0 0 0 0 800 0 0 63 0 0 0.008
SVOC 2-Nitrophenol SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 8 mg/kg <0.0095 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 8 mg/kg <0.04 <0.056 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 0 0 0.00082
SVOC 3-Nitroaniline SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 8 mg/kg <0.096 <0.13 ND ND ND ND ND 0 0 0 0 6.6 0 0 0.51 0 0 0.00026
SVOC 4-Bromophenyl phenyl ether SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 8 mg/kg <0.015 <0.021 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
SVOC 4-Chloroaniline SO 8 mg/kg <0.0092 <0.013 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 0 0 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 8 mg/kg <0.014 <0.019 ND ND ND ND ND 0 0 0 0 110 0 0 25 0 0 0.0016
SVOC 4-Nitrophenol SO 8 mg/kg <0.17 <0.24 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 8 mg/kg <0.0087 <0.012 ND ND ND ND ND 0 0 0 0 4500 0 0 360 0 0 0.55
SVOC Acenaphthylene SO 8 mg/kg <0.0092 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone SO 8 mg/kg <0.0078 <0.011 ND ND ND ND ND 0 0 0 0 12000 0 0 780 0 0 0.058
SVOC Anthracene SO 8 mg/kg <0.034 <0.047 ND ND ND ND ND 0 0 0 0 23000 0 0 1800 0 0 5.8
SVOC Atrazine SO 8 mg/kg <0.016 <0.022 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 0 0 0.0002
SVOC Benzaldehyde SO 8 mg/kg <0.027 <0.038 ND ND ND ND ND 0 0 0 0 820 0 0 170 0 0 0.0041
SVOC Benzo[a]anthracene SO 8 mg/kg <0.03 <0.042 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 0 0 0.0042
SVOC Benzo[a]pyrene SO 8 mg/kg <0.011 0.019 0.0059 ND 0.0083 ND 0.0176 3 38 0 0 0.29 1 13 0.016 3 38 0.004
SVOC Benzo[b]fluoranthene SO 8 mg/kg <0.014 0.032 0.0111 ND 0.0154 ND 0.0317 3 38 0 0 2.9 0 0 0.16 0 0 0.041
SVOC Benzo[g,h,i]perylene SO 8 mg/kg <0.021 0.022 ND ND ND ND 0.0143 1 13 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 8 mg/kg <0.016 <0.022 ND ND ND ND ND 0 0 0 0 29 0 0 1.6 0 0 0.4
SVOC Bis(2-chloroethoxy)methane SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 0 0 250 0 0 19 0 0 0.0013
SVOC Bis(2-chloroethyl)ether SO 8 mg/kg <0.0085 <0.012 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 0 0 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 8 mg/kg <0.014 <0.019 ND ND ND ND ND 0 0 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 8 mg/kg <0.026 <0.036 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 0 0 0.25
SVOC Carbazole SO 8 mg/kg <0.0089 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
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Table 16. Background Shallow Soil Analytical Results Statistical Summary
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Industrial RSL Residential RSL Risk  SSL

SVOC Chrysene SO 8 mg/kg <0.0099 0.023 0.0089 0.007 0.0099 ND 0.022 4 50 0 0 290 0 0 16 0 0 1.2
SVOC Dibenz(a,h)anthracene SO 8 mg/kg <0.019 <0.026 ND ND ND ND ND 0 0 0 0 0.29 0 0 0.016 0 0 0.013
SVOC Dibenzofuran SO 8 mg/kg <0.011 <0.015 ND ND ND ND ND 0 0 0 0 100 0 0 7.3 0 0 0.015
SVOC Diethyl phthalate SO 8 mg/kg <0.01 0.032 ND ND ND ND 0.0208 1 13 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 8 mg/kg <0.01 <0.015 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 8 mg/kg <0.011 0.48 ND ND ND ND 0.312 1 13 0 0 8200 0 0 630 1 13 0.23
SVOC Di-n-octyl phthalate SO 8 mg/kg <0.018 <0.025 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 8 mg/kg <0.011 0.029 0.0075 ND 0.0112 ND 0.0252 3 38 0 0 3000 0 0 240 0 0 8.9
SVOC Fluorene SO 8 mg/kg <0.0078 <0.011 ND ND ND ND ND 0 0 0 0 3000 0 0 240 0 0 0.54
SVOC Hexachlorobenzene SO 8 mg/kg <0.015 <0.02 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 0 0 0.00012
SVOC Hexachlorobutadiene SO 8 mg/kg <0.01 <0.014 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 0 0 0.00027
SVOC Hexachlorocyclopentadiene SO 8 mg/kg <0.022 <0.031 ND ND ND ND ND 0 0 0 0 0.75 0 0 0.18 0 0 0.00013
SVOC Hexachloroethane SO 8 mg/kg <0.013 <0.018 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 0 0 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 8 mg/kg <0.024 <0.033 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 0 0 0.13
SVOC Isophorone SO 8 mg/kg <0.0077 <0.011 ND ND ND ND ND 0 0 0 0 2400 0 0 570 0 0 0.026
SVOC Naphthalene SO 8 mg/kg <0.0091 <0.013 ND ND ND ND ND 0 0 0 0 17 0 0 3.8 0 0 0.00054
SVOC Nitrobenzene SO 8 mg/kg <0.011 <0.016 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 0 0 0.000092
SVOC N-Nitrosodi-n-propylamine SO 8 mg/kg <0.012 <0.017 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.078 0 0 0.0000081
SVOC N-Nitrosodiphenylamine SO 8 mg/kg <0.033 <0.045 ND ND ND ND ND 0 0 0 0 470 0 0 110 0 0 0.067
SVOC Pentachlorophenol SO 8 mg/kg <0.043 <0.06 ND ND ND ND ND 0 0 0 0 4 0 0 1 0 0 0.000057
SVOC Phenanthrene SO 8 mg/kg <0.0095 0.016 0.0036 ND 0.0068 ND 0.015 2 25 - - - - - - - - -
SVOC Phenol SO 8 mg/kg <0.012 <0.016 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 8 mg/kg <0.016 0.029 0.0064 ND 0.012 ND 0.0266 2 25 0 0 2300 0 0 180 0 0 1.3
VOC 1,1,1-Trichloroethane SO 8 mg/kg <0.00039 <0.0006 ND ND ND ND ND 0 0 0 0 3600 0 0 810 0 0 0.28
VOC 1,1,2,2-Tetrachloroethane SO 8 mg/kg <0.00017 <0.00027 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 0 0 0.00003
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 8 mg/kg <0.00045 <0.0007 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 8 mg/kg <0.00028 <0.00044 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 0 0 0.000013
VOC 1,1-Dichloroethane SO 8 mg/kg <0.00035 <0.00054 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 0 0 0.00078
VOC 1,1-Dichloroethene SO 8 mg/kg <0.00042 <0.00065 ND ND ND ND ND 0 0 0 0 100 0 0 23 0 0 0.01
VOC 1,2,3-Trichlorobenzene SO 8 mg/kg <0.00011 <0.00017 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 0 0 0.0021
VOC 1,2,4-Trichlorobenzene SO 8 mg/kg <0.00033 <0.00051 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 0 0 0.0012
VOC 1,2-Dibromo-3-Chloropropane SO 8 mg/kg <0.00048 <0.00074 ND ND ND ND ND 0 0 0 0 0.064 0 0 0.0053 0 0 0.00000014
VOC 1,2-Dichlorobenzene SO 8 mg/kg <0.00014 <0.00022 ND ND ND ND ND 0 0 0 0 930 0 0 180 0 0 0.03
VOC 1,2-Dichloroethane SO 8 mg/kg <0.00011 <0.00017 ND ND ND ND ND 0 0 0 0 2 0 0 0.46 0 0 0.000048
VOC 1,2-Dichloropropane SO 8 mg/kg <0.00017 <0.00027 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 0 0 0.00015
VOC 1,3-Dichlorobenzene SO 8 mg/kg <0.00012 <0.00019 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 8 mg/kg <0.00013 <0.00021 ND ND ND ND ND 0 0 0 0 11 0 0 2.6 0 0 0.00046
VOC 2-Butanone (MEK) SO 8 mg/kg <0.00078 <0.0012 ND ND ND ND ND 0 0 0 0 19000 0 0 2700 0 0 0.12
VOC 2-Hexanone SO 8 mg/kg <0.00095 <0.0015 ND ND ND ND ND 0 0 0 0 130 0 0 20 0 0 0.00088
VOC 4-Methyl-2-pentanone (MIBK) SO 8 mg/kg <0.0023 <0.0035 ND ND ND ND ND 0 0 0 0 14000 0 0 3300 0 0 0.14
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Table 16. Background Shallow Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

VOC Acetone SO 8 mg/kg 0.012 0.093 0.0469 0.0455 0.0256 0.0148 0.0843 8 100 0 0 67000 0 0 6100 0 0 0.29
VOC Benzene SO 8 mg/kg <0.0002 0.0015 0.0007 0.0006 0.0006 ND 0.0014 6 75 0 0 5.1 0 0 1.2 6 75 0.00023
VOC Bromoform SO 8 mg/kg <0.00013 <0.00021 ND ND ND ND ND 0 0 0 0 86 0 0 19 0 0 0.00087
VOC Bromomethane SO 8 mg/kg <0.00033 <0.00051 ND ND ND ND ND 0 0 0 0 3 0 0 0.68 0 0 0.00019
VOC Carbon disulfide SO 8 mg/kg <0.00044 <0.00068 ND ND ND ND ND 0 0 0 0 350 0 0 77 0 0 0.024
VOC Carbon tetrachloride SO 8 mg/kg <0.00044 <0.00068 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 0 0 0.00018
VOC Chlorobenzene SO 8 mg/kg <0.00014 <0.00022 ND ND ND ND ND 0 0 0 0 130 0 0 28 0 0 0.0053
VOC Chlorobromomethane SO 8 mg/kg <0.00017 <0.00027 ND ND ND ND ND 0 0 0 0 63 0 0 15 0 0 0.0021
VOC Chlorodibromomethane SO 8 mg/kg <0.00015 <0.00024 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 0 0 0.00023
VOC Chloroethane SO 8 mg/kg <0.00036 <0.00055 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.59
VOC Chloroform SO 8 mg/kg <0.00021 <0.00033 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 0 0 0.000061
VOC Chloromethane SO 8 mg/kg <0.00039 <0.0006 ND ND ND ND ND 0 0 0 0 46 0 0 11 0 0 0.0049
VOC cis-1,2-Dichloroethene SO 8 mg/kg <0.00022 <0.00035 ND ND ND ND ND 0 0 0 0 230 0 0 16 0 0 0.0011
VOC cis-1,3-Dichloropropene SO 8 mg/kg <0.00015 <0.00024 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 8 mg/kg <0.00047 0.001 ND ND ND ND 0.0007 1 13 0 0 2700 0 0 650 0 0 1.3
VOC Dichlorobromomethane SO 8 mg/kg <0.00039 <0.0006 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 0 0 0.000036
VOC Dichlorodifluoromethane SO 8 mg/kg <0.00033 <0.00051 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0.03
VOC Ethylbenzene SO 8 mg/kg <0.00018 <0.00028 ND ND ND ND ND 0 0 0 0 25 0 0 5.8 0 0 0.0017
VOC Ethylene Dibromide SO 8 mg/kg <0.00012 <0.00019 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 0 0 0.0000021
VOC Isopropylbenzene SO 8 mg/kg <0.00017 <0.00027 ND ND ND ND ND 0 0 0 0 990 0 0 190 0 0 0.074
VOC Methyl acetate SO 8 mg/kg <0.00092 0.035 0.0068 0.0022 0.012 ND 0.0266 5 63 0 0 120000 0 0 7800 0 0 0.41
VOC Methyl tert-butyl ether SO 8 mg/kg <0.00017 <0.00027 ND ND ND ND ND 0 0 0 0 210 0 0 47 0 0 0.0032
VOC Methylcyclohexane SO 8 mg/kg <0.00051 0.0015 ND ND ND ND 0.001 1 13 - - - - - - - - -
VOC Methylene Chloride SO 8 mg/kg <0.00033 <0.00051 ND ND ND ND ND 0 0 0 0 320 0 0 35 0 0 0.0027
VOC m-Xylene & p-Xylene SO 8 mg/kg <0.00011 0.0005 ND ND ND ND 0.0003 1 13 0 0 240 0 0 56 - - -
VOC o-Xylene SO 8 mg/kg <0.00016 <0.00025 ND ND ND ND ND 0 0 0 0 280 0 0 65 0 0 0.019
VOC Styrene SO 8 mg/kg <0.00015 <0.00024 ND ND ND ND ND 0 0 0 0 3500 0 0 600 0 0 0.13
VOC Tetrachloroethene SO 8 mg/kg <0.00028 <0.00044 ND ND ND ND ND 0 0 0 0 39 0 0 8.1 0 0 0.0018
VOC Toluene SO 8 mg/kg <0.00019 0.0014 0.0002 ND 0.0005 ND 0.001 2 25 0 0 4700 0 0 490 0 0 0.076
VOC trans-1,2-Dichloroethene SO 8 mg/kg <0.0004 <0.00062 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0.011
VOC trans-1,3-Dichloropropene SO 8 mg/kg <0.0001 <0.00016 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 8 mg/kg <0.00026 <0.00041 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 0 0 0.0001
VOC Trichlorofluoromethane SO 8 mg/kg <0.00035 <0.00054 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.33
VOC Vinyl chloride SO 8 mg/kg <0.0004 <0.00062 0 0 0 0 0 0 0 0 0 1.7 0 0 0.059 0 0 0.0000065
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Table 17.  Background Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 8 mg/kg 0.43 2.61 1.0263 0.835 0.7058 0.479 2.1795 8 100 0 0 4700 0 0 310 0 0 12
METALS Aluminum SO 8 mg/kg  3,840  13,800  7,389  6,655  3,100  4,155  12,124 8 100 0 0 110000 3 38 7700 8 100 3000
METALS Antimony SO 8 mg/kg <0.32 <0.35 ND ND ND ND ND 0 0 0 0 47 0 0 3.1 8 100 0.035
METALS Arsenic SO 8 mg/kg 2.1 5.3 3.95 4.3 1.0744 2.345 5.09 8 100 6 75 3 8 100 0.68 8 100 0.0015
METALS Barium SO 8 mg/kg 30.3 172.0 73.3875 64.85 44.2702 34.745 142.25 8 100 0 0 22000 0 0 1500 8 100 16
METALS Beryllium SO 8 mg/kg 0.22 0.49 0.35 0.35 0.0994 0.227 0.4865 8 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 8 mg/kg <0.24 <0.27 ND ND ND ND ND 0 0 0 0 98 0 0 7.1 8 100 0.069
METALS Calcium SO 8 mg/kg  9,280  32,300  16,950  14,500  9,057  9,287  31,215 8 100 - - - - - - - - -
METALS Chromium SO 8 mg/kg 6.3 21.3 10.725 9.6 4.9693 6.44 18.745 8 100 7 88 6.3 8 100 0.3 8 100 0.00067
METALS Cobalt SO 8 mg/kg 3.2 5.7 4.55 4.6 0.932 3.375 5.7 8 100 0 0 35 8 100 2.3 8 100 0.027
METALS Copper SO 8 mg/kg 3.7 17.4 11.0625 10.75 4.0659 5.625 16.49 8 100 0 0 4700 0 0 310 8 100 2.8
METALS Cyanide, Total SO 8 mg/kg <0.017 0.034 0.0218 0.023 0.009 ND 0.0323 6 75 0 0 15 0 0 2.3 8 100 0.0015
METALS Iron SO 8 mg/kg  7,100  15,000  11,564  12,450  2,554  7,968  14,405 8 100 0 0 82000 8 100 5500 8 100 35
METALS Lead SO 8 mg/kg 3.1 7.9 6.15 6.3 1.5784 3.695 7.83 8 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 8 mg/kg  6,060  12,100  9,084  8,970  2,286  6,127  11,855 8 100 - - - - - - - - -
METALS Manganese SO 8 mg/kg 115.0 642.0 386.125 410.0 160.8552 153.15 590.2 8 100 0 0 2600 7 88 180 8 100 2.8
METALS Mercury SO 8 mg/kg <0.012 0.026 0.0138 0.0125 0.0066 ND 0.0236 6 75 0 0 4.6 0 0 1.1 8 100 0.0033
METALS Nickel SO 8 mg/kg 5.2 11.6 8.7625 8.7 2.2922 5.795 11.425 8 100 0 0 2200 0 0 150 8 100 2.6
METALS Potassium SO 8 mg/kg 427.0 788.0 628.125 681.5 132.5297 443.8 768.75 8 100 - - - - - - - - -
METALS Selenium SO 8 mg/kg <0.3 <0.33 ND ND ND ND ND 0 0 0 0 580 0 0 39 8 100 0.052
METALS Silver SO 8 mg/kg <0.59 <0.65 ND ND ND ND ND 0 0 0 0 580 0 0 39 8 100 0.08
METALS Sodium SO 8 mg/kg <31.8 64.3 28.0625 ND 18.1047 ND 57.02 3 38 - - - - - - - - -
METALS Thallium SO 8 mg/kg <0.12 <0.13 ND ND ND ND ND 0 0 0 0 1.2 0 0 0.078 8 100 0.0014
METALS Vanadium SO 8 mg/kg 4.9 10.5 7.9625 7.75 2.0396 5.425 10.465 8 100 0 0 580 0 0 39 3 38 8.6
METALS Zinc SO 8 mg/kg 16.9 41.3 28.4625 28.8 7.2518 19.07 38.185 8 100 0 0 35000 0 0 2300 1 13 37
PCB Aroclor 1016 SO 8 mg/kg <0.0093 <0.0099 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 8 mg/kg <0.0093 <0.0099 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 8 100 0.00008
PCB Aroclor 1232 SO 8 mg/kg <0.0093 <0.0099 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 8 100 0.00008
PCB Aroclor 1242 SO 8 mg/kg <0.0093 <0.0099 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 8 100 0.0012
PCB Aroclor 1248 SO 8 mg/kg <0.0093 <0.0099 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 8 100 0.0012
PCB Aroclor 1254 SO 8 mg/kg <0.0096 <0.01 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 8 100 0.002
PCB Aroclor 1260 SO 8 mg/kg <0.0096 <0.01 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 8 mg/kg <0.0096 <0.01 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 8 mg/kg <0.0096 <0.01 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 8 mg/kg <0.0096 <0.01 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 0 0 0.0068
SVOC 1,1'-Biphenyl SO 8 mg/kg <0.029 <0.031 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 8 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 8 mg/kg <0.026 <0.027 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 8 100 0.00079
SVOC 1,4-Dioxane SO 8 mg/kg <0.092 <0.098 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 8 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 8 mg/kg <0.014 <0.015 ND ND ND ND ND 0 0 0 0 4700 0 0 310 0 0 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 8 mg/kg <0.032 <0.034 ND ND ND ND ND 0 0 0 0 2500 0 0 190 0 0 0.018
SVOC 2,4,5-Trichlorophenol SO 8 mg/kg <0.034 <0.036 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4

Industrial RSL Residential RSL Risk  SSL
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Table 17.  Background Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC 2,4,6-Trichlorophenol SO 8 mg/kg <0.0098 <0.01 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 8 100 0.0012
SVOC 2,4-Dichlorophenol SO 8 mg/kg <0.0081 <0.0086 ND ND ND ND ND 0 0 0 0 250 0 0 19 8 100 0.0023
SVOC 2,4-Dimethylphenol SO 8 mg/kg <0.076 <0.08 ND ND ND ND ND 0 0 0 0 1600 0 0 130 0 0 0.042
SVOC 2,4-Dinitrophenol SO 8 mg/kg <0.26 <0.28 ND ND ND ND ND 0 0 0 0 160 0 0 13 8 100 0.0044
SVOC 2,4-Dinitrotoluene SO 8 mg/kg <0.014 <0.014 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 8 100 0.00032
SVOC 2,6-Dinitrotoluene SO 8 mg/kg <0.018 <0.019 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 8 100 0.000067
SVOC 2-Chloronaphthalene SO 8 mg/kg <0.0078 <0.0083 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 8 mg/kg <0.0088 <0.0093 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.0089
SVOC 2-Methylnaphthalene SO 8 mg/kg <0.0076 <0.0081 ND ND ND ND ND 0 0 0 0 300 0 0 24 0 0 0.019
SVOC 2-Methylphenol SO 8 mg/kg <0.015 <0.016 ND ND ND ND ND 0 0 0 0 4100 0 0 320 0 0 0.075
SVOC 2-Nitroaniline SO 8 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 800 0 0 63 0 0 0.008
SVOC 2-Nitrophenol SO 8 mg/kg <0.012 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 8 mg/kg <0.0092 <0.0097 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 8 mg/kg <0.038 <0.041 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 8 100 0.00082
SVOC 3-Nitroaniline SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 8 mg/kg <0.092 <0.098 ND ND ND ND ND 0 0 0 0 6.6 0 0 0.51 8 100 0.00026
SVOC 4-Bromophenyl phenyl ether SO 8 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 8 mg/kg <0.015 <0.016 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
SVOC 4-Chloroaniline SO 8 mg/kg <0.0089 <0.0094 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 8 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 8 mg/kg <0.013 <0.014 ND ND ND ND ND 0 0 0 0 110 0 0 25 8 100 0.0016
SVOC 4-Nitrophenol SO 8 mg/kg <0.17 <0.18 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 8 mg/kg <0.0083 <0.0089 ND ND ND ND ND 0 0 0 0 4500 0 0 360 0 0 0.55
SVOC Acenaphthylene SO 8 mg/kg <0.0089 <0.0094 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone SO 8 mg/kg <0.0075 <0.008 ND ND ND ND ND 0 0 0 0 12000 0 0 780 0 0 0.058
SVOC Anthracene SO 8 mg/kg <0.033 <0.035 ND ND ND ND ND 0 0 0 0 23000 0 0 1800 0 0 5.8
SVOC Atrazine SO 8 mg/kg <0.015 <0.016 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 8 100 0.0002
SVOC Benzaldehyde SO 8 mg/kg <0.026 <0.028 ND ND ND ND ND 0 0 0 0 820 0 0 170 8 100 0.0041
SVOC Benzo[a]anthracene SO 8 mg/kg <0.029 <0.031 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 8 100 0.0042
SVOC Benzo[a]pyrene SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 0 0 0.29 0 0 0.016 8 100 0.004
SVOC Benzo[b]fluoranthene SO 8 mg/kg <0.013 <0.014 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 0 0 0.041
SVOC Benzo[g,h,i]perylene SO 8 mg/kg <0.02 <0.021 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 8 mg/kg <0.015 <0.016 ND ND ND ND ND 0 0 0 0 29 0 0 1.6 0 0 0.4
SVOC Bis(2-chloroethoxy)methane SO 8 mg/kg <0.011 <0.011 ND ND ND ND ND 0 0 0 0 250 0 0 19 8 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 8 mg/kg <0.0081 <0.0086 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 8 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 8 mg/kg <0.013 <0.014 ND ND ND ND ND 0 0 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 8 mg/kg <0.011 <0.011 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 8 mg/kg <0.025 <0.026 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 0 0 0.25
SVOC Carbazole SO 8 mg/kg <0.0085 <0.0091 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene SO 8 mg/kg <0.0094 <0.01 ND ND ND ND ND 0 0 0 0 290 0 0 16 0 0 1.2
SVOC Dibenz(a,h)anthracene SO 8 mg/kg <0.018 <0.019 ND ND ND ND ND 0 0 0 0 0.29 0 0 0.016 0 0 0.013
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Table 17.  Background Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC Dibenzofuran SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 0 0 100 0 0 7.3 0 0 0.015
SVOC Diethyl phthalate SO 8 mg/kg <0.0098 <0.01 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 8 mg/kg <0.01 0.011 ND ND ND ND 0.0091 1 13 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 8 mg/kg <0.018 <0.019 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 8 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 0 0 3000 0 0 240 0 0 8.9
SVOC Fluorene SO 8 mg/kg <0.0075 <0.008 ND ND ND ND ND 0 0 0 0 3000 0 0 240 0 0 0.54
SVOC Hexachlorobenzene SO 8 mg/kg <0.014 <0.015 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 8 100 0.00012
SVOC Hexachlorobutadiene SO 8 mg/kg <0.0097 <0.01 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 8 100 0.00027
SVOC Hexachlorocyclopentadiene SO 8 mg/kg <0.021 <0.023 ND ND ND ND ND 0 0 0 0 0.75 0 0 0.18 8 100 0.00013
SVOC Hexachloroethane SO 8 mg/kg <0.013 <0.013 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 8 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 8 mg/kg <0.023 <0.024 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 0 0 0.13
SVOC Isophorone SO 8 mg/kg <0.0074 <0.0079 ND ND ND ND ND 0 0 0 0 2400 0 0 570 0 0 0.026
SVOC Naphthalene SO 8 mg/kg <0.0088 <0.0093 ND ND ND ND ND 0 0 0 0 17 0 0 3.8 8 100 0.00054
SVOC Nitrobenzene SO 8 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 8 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 8 mg/kg <0.012 <0.012 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.078 8 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 8 mg/kg <0.031 <0.033 ND ND ND ND ND 0 0 0 0 470 0 0 110 0 0 0.067
SVOC Pentachlorophenol SO 8 mg/kg <0.042 <0.044 ND ND ND ND ND 0 0 0 0 4 0 0 1 8 100 0.000057
SVOC Phenanthrene SO 8 mg/kg <0.0092 <0.0097 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Phenol SO 8 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 8 mg/kg <0.016 <0.017 ND ND ND ND ND 0 0 0 0 2300 0 0 180 0 0 1.3
VOC 1,1,1-Trichloroethane SO 8 mg/kg <0.00033 <0.00041 ND ND ND ND ND 0 0 0 0 3600 0 0 810 0 0 0.28
VOC 1,1,2,2-Tetrachloroethane SO 8 mg/kg <0.00015 <0.00019 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 8 100 0.00003
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 8 mg/kg <0.00039 <0.00048 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 8 mg/kg <0.00025 <0.00031 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 8 100 0.000013
VOC 1,1-Dichloroethane SO 8 mg/kg <0.0003 <0.00037 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 0 0 0.00078
VOC 1,1-Dichloroethene SO 8 mg/kg <0.00036 <0.00045 ND ND ND ND ND 0 0 0 0 100 0 0 23 0 0 0.01
VOC 1,2,3-Trichlorobenzene SO 8 mg/kg <9.6E-05 <0.00012 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 0 0 0.0021
VOC 1,2,4-Trichlorobenzene SO 8 mg/kg <0.00028 <0.00035 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 0 0 0.0012
VOC 1,2-Dibromo-3-Chloropropane SO 8 mg/kg <0.00041 <0.00051 ND ND ND ND ND 0 0 0 0 0.064 0 0 0.0053 8 100 0.00000014
VOC 1,2-Dichlorobenzene SO 8 mg/kg <0.00012 <0.00015 ND ND ND ND ND 0 0 0 0 930 0 0 180 0 0 0.03
VOC 1,2-Dichloroethane SO 8 mg/kg <9.6E-05 <0.00012 ND ND ND ND ND 0 0 0 0 2 0 0 0.46 7 88 0.000048
VOC 1,2-Dichloropropane SO 8 mg/kg <0.00015 <0.00019 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 0 0 0.00015
VOC 1,3-Dichlorobenzene SO 8 mg/kg <0.00011 <0.00013 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 8 mg/kg <0.00011 <0.00014 ND ND ND ND ND 0 0 0 0 11 0 0 2.6 0 0 0.00046
VOC 2-Butanone (MEK) SO 8 mg/kg <0.00067 <0.00084 ND ND ND ND ND 0 0 0 0 19000 0 0 2700 0 0 0.12
VOC 2-Hexanone SO 8 mg/kg <0.00082 <0.001 ND ND ND ND ND 0 0 0 0 130 0 0 20 0 0 0.00088
VOC 4-Methyl-2-pentanone (MIBK) SO 8 mg/kg <0.0019 <0.0024 ND ND ND ND ND 0 0 0 0 14000 0 0 3300 0 0 0.14
VOC Acetone SO 8 mg/kg 0.0057 0.022 0.0129 0.0109 0.0067 0.006 0.022 8 100 0 0 67000 0 0 6100 0 0 0.29
VOC Benzene SO 8 mg/kg <0.00022 0.0009 0.0004 0.0003 0.0003 ND 0.0008 7 88 0 0 5.1 0 0 1.2 5 63 0.00023
VOC Bromoform SO 8 mg/kg <0.00011 <0.00014 ND ND ND ND ND 0 0 0 0 86 0 0 19 0 0 0.00087
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Table 17.  Background Intermediate Depth Soil Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

VOC Bromomethane SO 8 mg/kg <0.00028 <0.00035 ND ND ND ND ND 0 0 0 0 3 0 0 0.68 0 0 0.00019
VOC Carbon disulfide SO 8 mg/kg <0.0004 0.0008 0.0003 ND 0.0002 ND 0.0007 3 38 0 0 350 0 0 77 0 0 0.024
VOC Carbon tetrachloride SO 8 mg/kg <0.00038 <0.00047 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 8 100 0.00018
VOC Chlorobenzene SO 8 mg/kg <0.00012 <0.00015 ND ND ND ND ND 0 0 0 0 130 0 0 28 0 0 0.0053
VOC Chlorobromomethane SO 8 mg/kg <0.00015 <0.00019 ND ND ND ND ND 0 0 0 0 63 0 0 15 0 0 0.0021
VOC Chlorodibromomethane SO 8 mg/kg <0.00013 <0.00016 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 0 0 0.00023
VOC Chloroethane SO 8 mg/kg <0.00031 <0.00038 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.59
VOC Chloroform SO 8 mg/kg <0.00018 <0.00023 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 8 100 0.000061
VOC Chloromethane SO 8 mg/kg <0.00033 <0.00041 ND ND ND ND ND 0 0 0 0 46 0 0 11 0 0 0.0049
VOC cis-1,2-Dichloroethene SO 8 mg/kg <0.00019 <0.00024 ND ND ND ND ND 0 0 0 0 230 0 0 16 0 0 0.0011
VOC cis-1,3-Dichloropropene SO 8 mg/kg <0.00013 <0.00016 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 8 mg/kg <0.0004 0.0018 0.0006 0.0004 0.0006 ND 0.0015 4 50 0 0 2700 0 0 650 0 0 1.3
VOC Dichlorobromomethane SO 8 mg/kg <0.00033 <0.00041 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 8 100 0.000036
VOC Dichlorodifluoromethane SO 8 mg/kg <0.00028 <0.00035 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0.03
VOC Ethylbenzene SO 8 mg/kg <0.00016 0.001 0.0003 0.0002 0.0003 ND 0.0009 4 50 0 0 25 0 0 5.8 0 0 0.0017
VOC Ethylene Dibromide SO 8 mg/kg <0.00011 <0.00013 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 8 100 0.0000021
VOC Isopropylbenzene SO 8 mg/kg <0.00015 <0.00019 ND ND ND ND ND 0 0 0 0 990 0 0 190 0 0 0.074
VOC Methyl acetate SO 8 mg/kg <0.00081 0.0096 0.0025 ND 0.0039 ND 0.009 2 25 0 0 120000 0 0 7800 0 0 0.41
VOC Methyl tert-butyl ether SO 8 mg/kg <0.00015 <0.00019 ND ND ND ND ND 0 0 0 0 210 0 0 47 0 0 0.0032
VOC Methylcyclohexane SO 8 mg/kg <0.00044 0.0055 0.0016 0.0008 0.0019 ND 0.0048 6 75 - - - - - - - - -
VOC Methylene Chloride SO 8 mg/kg <0.00028 <0.00035 ND ND ND ND ND 0 0 0 0 320 0 0 35 0 0 0.0027
VOC m-Xylene & p-Xylene SO 8 mg/kg <9.6E-05 0.0032 0.0008 0.0002 0.0012 ND 0.0029 4 50 0 0 240 0 0 56 - - -
VOC o-Xylene SO 8 mg/kg <0.00014 0.0009 0.0003 ND 0.0003 ND 0.0009 3 38 0 0 280 0 0 65 0 0 0.019
VOC Styrene SO 8 mg/kg <0.00013 <0.00016 ND ND ND ND ND 0 0 0 0 3500 0 0 600 0 0 0.13
VOC Tetrachloroethene SO 8 mg/kg <0.00025 <0.00031 ND ND ND ND ND 0 0 0 0 39 0 0 8.1 0 0 0.0018
VOC Toluene SO 8 mg/kg 0.0003 0.0051 0.0015 0.0008 0.0017 0.0004 0.0044 8 100 0 0 4700 0 0 490 0 0 0.076
VOC trans-1,2-Dichloroethene SO 8 mg/kg <0.00034 <0.00043 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0.011
VOC trans-1,3-Dichloropropene SO 8 mg/kg <8.8E-05 <0.00011 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 8 mg/kg <0.00023 <0.00028 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 8 100 0.0001
VOC Trichlorofluoromethane SO 8 mg/kg <0.0003 <0.00037 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.33
VOC Vinyl chloride SO 8 mg/kg <0.00034 <0.00043 0.0002 0.0002 1.58E-05 0.0002 0.0002 0 0 0 0 1.7 0 0 0.059 8 100 0.0000065
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Table 18. Background Summary Table (Phase I Characterization vs Montana Regional)
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analytical
Parameter

Phase I Background 
Area 95% UCL 

(mg/kg)

Phase I Background 
Area Non-
Parametric 

UTL/Max (mg/kg)

Phase I 
Background Area 

UTL (mg/kg)

MBSI 
Surface Soil 
UTL (mg/kg)

Phase I Background 
Area 95% UCL 

(mg/kg)

Phase I Background 
Area Non-
Parametric 

UTL/Max (mg/kg)

Phase I 
Background 
Area UTL 

(mg/kg)

Phase I Background 
Area 95% UCL 

(mg/kg)

Phase I Background 
Area Non-
Parametric 

UTL/Max (mg/kg)

Phase I 
Background Area 

UTL (mg/kg)

Aluminum 24,357 29,200 33568 25941 22307 30900 35085 9465 13800 17587

Arsenic 6.0 7.1 9.697 22.5 5.952 6.8 10.42 4.67 5.3 7.814

Barium 364.5 429 588.7 429 323.9 440 625.2 103 172 222.5

Beryllium 0.989 1.2 1.486 1.1 0.883 1.2 1.627 0.417 0.49 0.676

Calcium 10949 17200 20457 NA 6377 10900 14165 23017 32300 48647

Chromium 16.05 18.3 30.11 41.7 16.12 20.9 31.73 14.05 21.3 26.51

Cobalt 6.85 7.2 9.385 10 7.071 7.4 11.91 5.174 5.7 7.453

Copper 21.92 27 39.08 165 19.2 23 32.84 13.79 17.4 28.06

Iron 18950 19900 25894 24400 18295 19200 25127 13274 15000 20056

Lead 14.82 15.9 24.03 29.8 17.25 21.2 34.72 7.207 7.9 11.95

Magnesium 10293 11400 20331 NA 10104 10700 -- 10615 12100 --

Manganese 490.9 576 1432 880 541.6 659 893.8 493.9 642 1100

Mercury 0.0284 0.036 0.0509 NA 0.0276 0.039 0.0566 0.0187 0.026 0.0315

Nickel 13.85 14.2 21.47 31.4 13.01 14.2 20.76 10.3 11.6 16.44

Potassium 1294 1510 2192 NA 1148 1340 2017 716.9 788 1057

Selenium 0.735 0.93 1.908 0.7 -- -- -- -- -- --

Sodium 337.1 552 578.2 NA 417.5 555 606 -- -- --

Vanadium 15.04 16.5 22.96 52.6 13.8 15.1 20.04 9.329 10.5 14.66

Zinc 69.42 79.6 158.4 118 54.78 59.9 117.4 33.32 41.3 52.1

NA - value not provided by MSBI

--  - insufficient amount of data to calculate statistic due to non-detect values

Surface (0-0.5 ft-bls) Shallow (0.5-2 ft-bls) Intermediate-Depth (10-12 ft-bls)
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Table 19. Borrow Pit Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

G
ro

u
p

D
et

er
m

in
an

d

M
at

ri
x

N
o.

 o
f 

R
es

u
lt

s

U
n

it

M
in

M
ax

M
ea

n

M
ed

ia
n

S
ta

n
d

ar
d

 D
ev

ia
ti

on

5t
h

 P
er

ce
n

ti
le

95
th

 P
er

ce
n

ti
le

# 
>

 L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

GENCHEM Fluoride SO 7 mg/kg 17.3 61.4 28.8571 22.2 15.6755 17.96 54.02 7 100 0 0 4700 0 0 310 7 100 12
METALS Aluminum SO 7 mg/kg  12,000  21,300  16,371  17,100  3,475  12,150  20,550 7 100 0 0 110000 7 100 7700 7 100 3000
METALS Antimony SO 7 mg/kg <0.28 <0.45 ND ND ND ND 5.7 0 0 0 0 47 0 0 3.1 0 0 0.035
METALS Arsenic SO 7 mg/kg 3.0 6.0 4.4429 4.3 0.9361 3.27 266.7 7 100 6 86 3 7 100 0.68 7 100 0.0015
METALS Barium SO 7 mg/kg 152.0 267.0 212.5714 217.0 44.4217 159.2 0.632 7 100 0 0 22000 0 0 1500 7 100 16
METALS Beryllium SO 7 mg/kg 0.25 0.65 0.4929 0.52 0.1372 0.298  2,741 7 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 7 mg/kg <0.3 <0.48 ND ND ND ND 14.45 0 0 0 0 98 0 0 7.1 0 0 0.069
METALS Calcium SO 7 mg/kg  1,730  2,930  2,173  2,150 384.6953  1,787 5.96 7 100 - - - - - - - - -
METALS Chromium SO 7 mg/kg 8.4 15.8 10.6143 9.7 2.4505 8.67 20.34 7 100 7 100 6.3 7 100 0.3 7 100 0.00067
METALS Cobalt SO 7 mg/kg 4.4 6.2 5.1143 5.0 0.6067 4.43  20,240 7 100 0 0 35 7 100 2.3 7 100 0.027
METALS Copper SO 7 mg/kg 6.0 25.5 9.8571 7.6 6.9375 6.21 13.78 7 100 0 0 4700 0 0 310 7 100 2.8
METALS Cyanide, Total SO 7 mg/kg <0.048 0.45 0.1521 0.11 0.1517 ND  11,381 6 86 0 0 15 0 0 2.3 6 86 0.0015
METALS Iron SO 7 mg/kg  11,200  21,800  15,729  16,000  3,280  11,890 855.4 7 100 0 0 82000 7 100 5500 7 100 35
METALS Lead SO 7 mg/kg 7.9 13.9 11.0143 11.3 2.3054 8.08 16.82 7 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 7 mg/kg  5,940  12,500  8,239  8,350  2,170  6,108  1,479 7 100 - - - - - - - - -
METALS Manganese SO 7 mg/kg 260.0 877.0 629.4286 714.0 215.0479 329.9 16.1 7 100 0 0 2600 7 100 180 7 100 2.8
METALS Mercury SO 7 mg/kg <0.013 0.068 0.0253 0.016 0.022 ND 64.17 6 86 0 0 4.6 0 0 1.1 6 86 0.0033
METALS Nickel SO 7 mg/kg 10.2 17.0 13.3714 13.0 2.8854 10.32 0.757 7 100 0 0 2200 0 0 150 7 100 2.6
METALS Potassium SO 7 mg/kg 846.0  1,500  1,107  1,020 255.799 864.6 2.34 7 100 - - - - - - - - -
METALS Selenium SO 7 mg/kg <0.26 <0.42 ND ND ND ND 1.153 0 0 0 0 580 0 0 39 0 0 0.052
METALS Silver SO 7 mg/kg <0.55 <0.89 ND ND ND ND 0.668 0 0 0 0 580 0 0 39 0 0 0.08
METALS Sodium SO 7 mg/kg <38.5 90.6 42.0 46.5 32.4414 ND 1.206 5 71 - - - - - - - - -
METALS Thallium SO 7 mg/kg <0.11 <0.18 ND ND ND ND 0.943 0 0 0 0 1.2 0 0 0.078 0 0 0.0014
METALS Vanadium SO 7 mg/kg 9.9 16.7 13.4571 12.9 2.1408 10.71 1.238 7 100 0 0 580 0 0 39 7 100 8.6
METALS Zinc SO 7 mg/kg 47.5 65.1 55.3571 53.7 6.4384 48.28 0.427 7 100 0 0 35000 0 0 2300 7 100 37
OC_PEST 4,4'-DDD SO 7 mg/kg <0.00095 <0.0016 ND ND ND ND 0.39 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SO 7 mg/kg <0.001 <0.0018 ND ND ND ND 0.0578 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SO 7 mg/kg <0.00075 <0.0013 ND ND ND ND 80.52 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SO 7 mg/kg <0.00088 <0.0015 ND ND ND ND 0.457 0 0 0 0 0.18 0 0 0.039 0 0 0.00015
OC_PEST alpha-BHC SO 7 mg/kg <0.00066 <0.0011 ND ND ND ND 0.1168 0 0 0 0 0.36 0 0 0.086 0 0 0.000042
OC_PEST alpha-Chlordane SO 7 mg/kg <0.0012 <0.002 ND ND ND ND 0.0351 0 0 - - - - - - - - -
OC_PEST beta-BHC SO 7 mg/kg <0.0007 <0.0012 ND ND ND ND 0.24 0 0 0 0 1.3 0 0 0.3 0 0 0.00015
OC_PEST delta-BHC SO 7 mg/kg <0.00079 <0.0013 ND ND ND ND 0.0332 0 0 - - - - - - - - -
OC_PEST Dieldrin SO 7 mg/kg <0.00094 <0.0016 ND ND ND ND 0.0506 0 0 0 0 0.14 0 0 0.034 0 0 0.000071
OC_PEST Endosulfan I SO 7 mg/kg <0.001 <0.0017 ND ND ND ND 0.0225 0 0 - - - - - - - - -
OC_PEST Endosulfan II SO 7 mg/kg <0.0011 <0.0019 ND ND ND ND 0.0098 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SO 7 mg/kg <0.00084 <0.0014 ND ND ND ND 0.0623 0 0 - - - - - - - - -
OC_PEST Endrin SO 7 mg/kg <0.00092 <0.0016 ND ND ND ND 0.042 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SO 7 mg/kg <0.0009 <0.0015 ND ND ND ND 0.0112 0 0 - - - - - - - - -
OC_PEST Endrin ketone SO 7 mg/kg <0.001 <0.0017 ND ND ND ND 0.0161 0 0 - - - - - - - - -

Industrial RSL Residential RSL Risk  SSL
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Table 19. Borrow Pit Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

OC_PEST gamma-BHC (Lindane) SO 7 mg/kg <0.00065 <0.0011 ND ND ND ND 0.154 0 0 0 0 2.5 0 0 0.57 0 0 0.00024
OC_PEST gamma-Chlordane SO 7 mg/kg <0.0016 <0.0027 ND ND ND ND 0.0175 0 0 - - - - - - - - -
OC_PEST Heptachlor SO 7 mg/kg <0.00093 <0.0016 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 0 0 0.00012
OC_PEST Heptachlor epoxide SO 7 mg/kg <0.0014 <0.0024 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 0 0 0.000028
OC_PEST Methoxychlor SO 7 mg/kg <0.0015 <0.0026 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SO 7 mg/kg <0.021 <0.036 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 0 0 0.011
PCB Aroclor 1016 SO 7 mg/kg <0.0096 <0.016 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 7 mg/kg <0.0096 <0.016 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 0 0 0.00008
PCB Aroclor 1232 SO 7 mg/kg <0.0096 <0.016 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 0 0 0.00008
PCB Aroclor 1242 SO 7 mg/kg <0.0096 <0.016 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 0 0 0.0012
PCB Aroclor 1248 SO 7 mg/kg <0.0096 <0.016 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 0 0 0.0012
PCB Aroclor 1254 SO 7 mg/kg <0.0099 <0.017 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 0 0 0.002
PCB Aroclor 1260 SO 7 mg/kg <0.0099 <0.017 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 7 mg/kg <0.0099 <0.017 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 7 mg/kg <0.0099 <0.017 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 7 mg/kg <0.0099 <0.017 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 0 0 0.0068
SVOC 1,1'-Biphenyl SO 7 mg/kg <0.03 <0.052 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 0 0 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 7 mg/kg <0.027 <0.045 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 0 0 0.00079
SVOC 1,4-Dioxane SO 7 mg/kg <0.095 <0.16 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 0 0 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 7 mg/kg <0.015 <0.025 ND ND ND ND ND 0 0 0 0 4700 0 0 310 0 0 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 7 mg/kg <0.034 <0.057 ND ND ND ND ND 0 0 0 0 2500 0 0 190 0 0 0.018
SVOC 2,4,5-Trichlorophenol SO 7 mg/kg <0.035 <0.061 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4
SVOC 2,4,6-Trichlorophenol SO 7 mg/kg <0.01 <0.017 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 0 0 0.0012
SVOC 2,4-Dichlorophenol SO 7 mg/kg <0.0084 <0.014 ND ND ND ND ND 0 0 0 0 250 0 0 19 0 0 0.0023
SVOC 2,4-Dimethylphenol SO 7 mg/kg <0.078 <0.13 ND ND ND ND ND 0 0 0 0 1600 0 0 130 0 0 0.042
SVOC 2,4-Dinitrophenol SO 7 mg/kg <0.27 <0.46 ND ND ND ND ND 0 0 0 0 160 0 0 13 0 0 0.0044
SVOC 2,4-Dinitrotoluene SO 7 mg/kg <0.014 <0.024 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 0 0 0.00032
SVOC 2,6-Dinitrotoluene SO 7 mg/kg <0.019 <0.032 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 0 0 0.000067
SVOC 2-Chloronaphthalene SO 7 mg/kg <0.0081 <0.014 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 7 mg/kg <0.0091 <0.016 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.0089
SVOC 2-Methylnaphthalene SO 7 mg/kg <0.0079 0.014 ND ND ND ND ND 1 14 0 0 300 0 0 24 0 0 0.019
SVOC 2-Methylphenol SO 7 mg/kg <0.016 <0.027 ND ND ND ND ND 0 0 0 0 4100 0 0 320 0 0 0.075
SVOC 2-Nitroaniline SO 7 mg/kg <0.012 <0.02 ND ND ND ND ND 0 0 0 0 800 0 0 63 0 0 0.008
SVOC 2-Nitrophenol SO 7 mg/kg <0.012 <0.02 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 7 mg/kg <0.0095 0.068 0.0111 ND 0.0253 ND ND 2 29 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 7 mg/kg <0.04 <0.068 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 0 0 0.00082
SVOC 3-Nitroaniline SO 7 mg/kg <0.011 <0.018 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 7 mg/kg <0.095 <0.16 ND ND ND ND ND 0 0 0 0 6.6 0 0 0.51 0 0 0.00026
SVOC 4-Bromophenyl phenyl ether SO 7 mg/kg <0.011 <0.019 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 7 mg/kg <0.015 <0.026 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
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Table 19. Borrow Pit Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC 4-Chloroaniline SO 7 mg/kg <0.0092 <0.016 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 0 0 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 7 mg/kg <0.011 <0.018 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 7 mg/kg <0.013 <0.023 ND ND ND ND ND 0 0 0 0 110 0 0 25 0 0 0.0016
SVOC 4-Nitrophenol SO 7 mg/kg <0.17 <0.29 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 7 mg/kg <0.0086 0.042 0.011 ND 0.016 ND ND 3 43 0 0 4500 0 0 360 0 0 0.55
SVOC Acenaphthylene SO 7 mg/kg <0.0092 <0.016 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone SO 7 mg/kg <0.0078 0.024 0.0061 ND 0.0106 ND ND 2 29 0 0 12000 0 0 780 0 0 0.058
SVOC Anthracene SO 7 mg/kg <0.034 0.089 ND ND ND ND ND 1 14 0 0 23000 0 0 1800 0 0 5.8
SVOC Atrazine SO 7 mg/kg <0.016 <0.027 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 0 0 0.0002
SVOC Benzaldehyde SO 7 mg/kg <0.027 0.06 ND ND ND ND ND 1 14 0 0 820 0 0 170 1 14 0.0041
SVOC Benzo[a]anthracene SO 7 mg/kg <0.03 0.55 0.1489 0.066 0.1962 ND ND 5 71 0 0 2.9 2 29 0.16 5 71 0.0042
SVOC Benzo[a]pyrene SO 7 mg/kg 0.027 0.85 0.2803 0.083 0.3214 0.0276 ND 7 100 3 43 0.29 7 100 0.016 7 100 0.004
SVOC Benzo[b]fluoranthene SO 7 mg/kg 0.075 2.7 0.7963 0.25 0.9903 0.0762 ND 7 100 0 0 2.9 4 57 0.16 7 100 0.041
SVOC Benzo[g,h,i]perylene SO 7 mg/kg 0.033 1.3 0.4107 0.12 0.491 0.0339 ND 7 100 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 7 mg/kg 0.028 0.74 0.25 0.082 0.2809 0.028 ND 7 100 0 0 29 0 0 1.6 2 29 0.4
SVOC Bis(2-chloroethoxy)methane SO 7 mg/kg <0.011 <0.019 ND ND ND ND ND 0 0 0 0 250 0 0 19 0 0 0.0013
SVOC Bis(2-chloroethyl)ether SO 7 mg/kg <0.0084 <0.014 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 0 0 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 7 mg/kg <0.014 0.016 ND ND ND ND ND 1 14 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 7 mg/kg <0.011 <0.019 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 7 mg/kg <0.026 <0.044 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 0 0 0.25
SVOC Carbazole SO 7 mg/kg <0.0088 0.13 0.0391 0.014 0.0512 ND ND 4 57 - - - - - - - - -
SVOC Chrysene SO 7 mg/kg 0.045 1.5 0.404 0.16 0.5209 0.0474 ND 7 100 0 0 290 0 0 16 1 14 1.2
SVOC Dibenz(a,h)anthracene SO 7 mg/kg <0.019 0.27 0.0786 ND 0.1085 ND ND 3 43 0 0 0.29 3 43 0.016 3 43 0.013
SVOC Dibenzofuran SO 7 mg/kg <0.011 0.023 ND ND ND ND ND 1 14 0 0 100 0 0 7.3 1 14 0.015
SVOC Diethyl phthalate SO 7 mg/kg <0.01 <0.017 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 7 mg/kg <0.01 <0.018 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 7 mg/kg <0.011 0.22 ND ND ND ND ND 1 14 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 7 mg/kg <0.018 <0.031 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 7 mg/kg 0.026 1.0 0.3556 0.11 0.4049 0.0281 ND 7 100 0 0 3000 0 0 240 0 0 8.9
SVOC Fluorene SO 7 mg/kg <0.0078 0.038 0.0101 ND 0.0149 ND ND 3 43 0 0 3000 0 0 240 0 0 0.54
SVOC Hexachlorobenzene SO 7 mg/kg <0.014 <0.025 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 0 0 0.00012
SVOC Hexachlorobutadiene SO 7 mg/kg <0.01 <0.017 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 0 0 0.00027
SVOC Hexachlorocyclopentadiene SO 7 mg/kg <0.022 <0.038 ND ND ND ND ND 0 0 0 0 0.75 0 0 0.18 0 0 0.00013
SVOC Hexachloroethane SO 7 mg/kg <0.013 <0.022 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 0 0 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 7 mg/kg 0.032 1.4 0.4397 0.12 0.5278 0.0344 ND 7 100 0 0 2.9 3 43 0.16 3 43 0.13
SVOC Isophorone SO 7 mg/kg <0.0077 <0.013 ND ND ND ND ND 0 0 0 0 2400 0 0 570 0 0 0.026
SVOC Naphthalene SO 7 mg/kg <0.0091 0.025 ND ND ND ND ND 1 14 0 0 17 0 0 3.8 1 14 0.00054
SVOC Nitrobenzene SO 7 mg/kg <0.011 <0.019 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 0 0 0.000092
SVOC N-Nitrosodi-n-propylamine SO 7 mg/kg <0.012 <0.02 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.078 0 0 0.0000081
SVOC N-Nitrosodiphenylamine SO 7 mg/kg <0.032 <0.055 ND ND ND ND ND 0 0 0 0 470 0 0 110 0 0 0.067
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Table 19. Borrow Pit Area Surface Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC Pentachlorophenol SO 7 mg/kg <0.043 <0.074 ND ND ND ND ND 0 0 0 0 4 0 0 1 0 0 0.000057
SVOC Phenanthrene SO 7 mg/kg 0.017 0.49 0.1576 0.052 0.1795 0.0173 ND 7 100 - - - - - - - - -
SVOC Phenol SO 7 mg/kg <0.012 <0.02 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 7 mg/kg 0.028 1.0 0.2777 0.11 0.3494 0.0304 0.817 7 100 0 0 2300 0 0 180 0 0 1.3
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Table 20. Borrow Pit Area Intermediate Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SO 14 mg/kg 0.87 40.9 9.3186 4.14 12.1897 1.364 35.05 14 100 0 0 4700 0 0 310 3 21 12
METALS Aluminum SO 14 mg/kg  2,080  16,800  9,741  8,995  3,835  4,323  15,175 14 100 0 0 110000 11 79 7700 13 93 3000
METALS Antimony SO 14 mg/kg <0.27 <0.29 ND ND ND ND ND 0 0 0 0 47 0 0 3.1 14 100 0.035
METALS Arsenic SO 14 mg/kg 0.8 8.6 4.7357 4.55 2.0289 1.84 8.08 14 100 12 86 3 14 100 0.68 14 100 0.0015
METALS Barium SO 14 mg/kg 18.2 166.0 75.35 74.6 37.6919 26.78 127.65 14 100 0 0 22000 0 0 1500 14 100 16
METALS Beryllium SO 14 mg/kg 0.094 0.59 0.3539 0.335 0.1393 0.1889 0.577 14 100 0 0 230 0 0 16 0 0 1.9
METALS Cadmium SO 14 mg/kg <0.28 <0.31 ND ND ND ND ND 0 0 0 0 98 0 0 7.1 14 100 0.069
METALS Calcium SO 14 mg/kg 421.0  47,100  18,589  15,470  18,491 593.9  43,525 14 100 - - - - - - - - -
METALS Chromium SO 14 mg/kg 1.5 12.1 8.0214 8.4 2.6502 4.23 11.32 14 100 11 79 6.3 14 100 0.3 14 100 0.00067
METALS Cobalt SO 14 mg/kg 0.63 7.8 4.6164 4.65 1.8675 1.7805 7.735 14 100 0 0 35 13 93 2.3 14 100 0.027
METALS Copper SO 14 mg/kg 5.8 25.8 14.3 13.85 5.792 7.035 24.11 14 100 0 0 4700 0 0 310 14 100 2.8
METALS Cyanide, Total SO 14 mg/kg <0.026 0.28 0.0609 0.0325 0.0777 ND 0.2215 9 64 0 0 15 0 0 2.3 14 100 0.0015
METALS Iron SO 14 mg/kg  2,670  20,400  12,532  12,000  4,521  6,791  19,360 14 100 0 0 82000 13 93 5500 14 100 35
METALS Lead SO 14 mg/kg 3.3 14.9 8.0071 7.25 3.1871 4.015 13.73 14 100 0 0 800 0 0 400 - - -
METALS Magnesium SO 14 mg/kg 977.0  14,200  9,531  9,660  3,501  4,209  14,005 14 100 - - - - - - - - -
METALS Manganese SO 14 mg/kg 48.0 975.0 338.1429 269.0 224.3393 106.5 718.25 14 100 0 0 2600 12 86 180 14 100 2.8
METALS Mercury SO 14 mg/kg 0.014 0.044 0.0275 0.027 0.0094 0.014 0.0427 14 100 0 0 4.6 0 0 1.1 14 100 0.0033
METALS Nickel SO 14 mg/kg 1.6 15.6 9.5786 9.65 3.3664 4.46 13.845 14 100 0 0 2200 0 0 150 13 93 2.6
METALS Potassium SO 14 mg/kg 184.0  1,040 596.7857 588.0 198.7992 336.1 884.65 14 100 - - - - - - - - -
METALS Selenium SO 14 mg/kg <0.25 <0.27 ND ND ND ND ND 0 0 0 0 580 0 0 39 14 100 0.052
METALS Silver SO 14 mg/kg <0.52 <0.57 ND ND ND ND ND 0 0 0 0 580 0 0 39 14 100 0.08
METALS Sodium SO 14 mg/kg <36.1 63.3 ND ND ND ND 52.51 2 14 - - - - - - - - -
METALS Thallium SO 14 mg/kg <0.11 <0.12 ND ND ND ND ND 0 0 0 0 1.2 0 0 0.078 14 100 0.0014
METALS Vanadium SO 14 mg/kg 1.9 12.7 7.7 6.8 3.2926 3.655 12.635 14 100 0 0 580 0 0 39 5 36 8.6
METALS Zinc SO 14 mg/kg 7.8 48.5 34.4714 36.55 10.8683 17.81 47.915 14 100 0 0 35000 0 0 2300 6 43 37
PCB Aroclor 1016 SO 14 mg/kg <0.0093 <0.01 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 0 0 0.013
PCB Aroclor 1221 SO 14 mg/kg <0.0093 <0.01 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 14 100 0.00008
PCB Aroclor 1232 SO 14 mg/kg <0.0093 <0.01 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 14 100 0.00008
PCB Aroclor 1242 SO 14 mg/kg <0.0093 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 14 100 0.0012
PCB Aroclor 1248 SO 14 mg/kg <0.0093 <0.01 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 14 100 0.0012
PCB Aroclor 1254 SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 14 100 0.002
PCB Aroclor 1260 SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 0 0 0.0055
PCB Aroclor 1268 SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 0 0 0.0068
SVOC 1,1'-Biphenyl SO 14 mg/kg <0.03 <0.033 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 14 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SO 14 mg/kg <0.026 <0.029 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 14 100 0.00079
SVOC 1,4-Dioxane SO 14 mg/kg <0.093 <0.1 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 14 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SO 14 mg/kg <0.014 <0.016 ND ND ND ND ND 0 0 0 0 4700 0 0 310 0 0 0.026
SVOC 2,3,4,6-Tetrachlorophenol SO 14 mg/kg <0.033 <0.037 ND ND ND ND ND 0 0 0 0 2500 0 0 190 1 7 0.018
SVOC 2,4,5-Trichlorophenol SO 14 mg/kg <0.034 <0.039 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.4

Industrial RSL Residential RSL Risk  SSL
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Table 20. Borrow Pit Area Intermediate Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC 2,4,6-Trichlorophenol SO 14 mg/kg <0.0099 <0.011 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 14 100 0.0012
SVOC 2,4-Dichlorophenol SO 14 mg/kg <0.0082 <0.0092 ND ND ND ND ND 0 0 0 0 250 0 0 19 14 100 0.0023
SVOC 2,4-Dimethylphenol SO 14 mg/kg <0.076 <0.086 ND ND ND ND ND 0 0 0 0 1600 0 0 130 2 14 0.042
SVOC 2,4-Dinitrophenol SO 14 mg/kg <0.26 <0.29 ND ND ND ND ND 0 0 0 0 160 0 0 13 14 100 0.0044
SVOC 2,4-Dinitrotoluene SO 14 mg/kg <0.014 <0.015 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 14 100 0.00032
SVOC 2,6-Dinitrotoluene SO 14 mg/kg <0.018 <0.021 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 14 100 0.000067
SVOC 2-Chloronaphthalene SO 14 mg/kg <0.0079 <0.0088 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SO 14 mg/kg <0.0088 <0.0099 ND ND ND ND ND 0 0 0 0 580 0 0 39 0 0 0.0089
SVOC 2-Methylnaphthalene SO 14 mg/kg <0.0077 <0.0086 ND ND ND ND ND 0 0 0 0 300 0 0 24 0 0 0.019
SVOC 2-Methylphenol SO 14 mg/kg <0.015 <0.017 ND ND ND ND ND 0 0 0 0 4100 0 0 320 0 0 0.075
SVOC 2-Nitroaniline SO 14 mg/kg <0.011 <0.013 ND ND ND ND ND 0 0 0 0 800 0 0 63 0 0 0.008
SVOC 2-Nitrophenol SO 14 mg/kg <0.012 <0.013 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SO 14 mg/kg <0.0092 <0.01 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SO 14 mg/kg <0.039 <0.043 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 14 100 0.00082
SVOC 3-Nitroaniline SO 14 mg/kg <0.01 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SO 14 mg/kg <0.092 <0.1 ND ND ND ND ND 0 0 0 0 6.6 0 0 0.51 14 100 0.00026
SVOC 4-Bromophenyl phenyl ether SO 14 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol SO 14 mg/kg <0.015 <0.017 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.17
SVOC 4-Chloroaniline SO 14 mg/kg <0.0089 <0.01 ND ND ND ND ND 0 0 0 0 11 0 0 2.7 14 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SO 14 mg/kg <0.01 <0.012 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SO 14 mg/kg <0.013 <0.015 ND ND ND ND ND 0 0 0 0 110 0 0 25 14 100 0.0016
SVOC 4-Nitrophenol SO 14 mg/kg <0.17 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SO 14 mg/kg <0.0084 <0.0094 ND ND ND ND ND 0 0 0 0 4500 0 0 360 0 0 0.55
SVOC Acenaphthylene SO 14 mg/kg <0.0089 <0.01 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone SO 14 mg/kg <0.0075 <0.0085 ND ND ND ND ND 0 0 0 0 12000 0 0 780 0 0 0.058
SVOC Anthracene SO 14 mg/kg <0.033 <0.037 ND ND ND ND ND 0 0 0 0 23000 0 0 1800 0 0 5.8
SVOC Atrazine SO 14 mg/kg <0.015 <0.017 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 14 100 0.0002
SVOC Benzaldehyde SO 14 mg/kg <0.026 <0.03 ND ND ND ND ND 0 0 0 0 820 0 0 170 14 100 0.0041
SVOC Benzo[a]anthracene SO 14 mg/kg <0.029 <0.032 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 14 100 0.0042
SVOC Benzo[a]pyrene SO 14 mg/kg <0.01 0.011 ND ND ND ND 0.0077 1 7 0 0 0.29 0 0 0.016 14 100 0.004
SVOC Benzo[b]fluoranthene SO 14 mg/kg <0.014 0.028 0.01 ND 0.0062 ND 0.0215 3 21 0 0 2.9 0 0 0.16 0 0 0.041
SVOC Benzo[g,h,i]perylene SO 14 mg/kg <0.02 <0.022 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene SO 14 mg/kg <0.015 <0.017 ND ND ND ND ND 0 0 0 0 29 0 0 1.6 0 0 0.4
SVOC Bis(2-chloroethoxy)methane SO 14 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 250 0 0 19 14 100 0.0013
SVOC Bis(2-chloroethyl)ether SO 14 mg/kg <0.0082 <0.0092 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 14 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SO 14 mg/kg <0.014 <0.015 ND ND ND ND ND 0 0 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SO 14 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SO 14 mg/kg <0.025 <0.028 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 0 0 0.25
SVOC Carbazole SO 14 mg/kg <0.0086 <0.0097 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene SO 14 mg/kg <0.0094 0.018 ND ND ND ND 0.0148 2 14 0 0 290 0 0 16 0 0 1.2
SVOC Dibenz(a,h)anthracene SO 14 mg/kg <0.018 <0.02 ND ND ND ND ND 0 0 0 0 0.29 0 0 0.016 0 0 0.013
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Table 20. Borrow Pit Area Intermediate Soil Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC Dibenzofuran SO 14 mg/kg <0.01 <0.012 ND ND ND ND ND 0 0 0 0 100 0 0 7.3 0 0 0.015
SVOC Diethyl phthalate SO 14 mg/kg <0.0099 <0.011 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SO 14 mg/kg <0.01 <0.011 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SO 14 mg/kg <0.01 <0.012 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SO 14 mg/kg <0.018 <0.02 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SO 14 mg/kg <0.01 0.013 ND ND ND ND 0.0117 2 14 0 0 3000 0 0 240 0 0 8.9
SVOC Fluorene SO 14 mg/kg <0.0075 <0.0085 ND ND ND ND ND 0 0 0 0 3000 0 0 240 0 0 0.54
SVOC Hexachlorobenzene SO 14 mg/kg <0.014 <0.016 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 14 100 0.00012
SVOC Hexachlorobutadiene SO 14 mg/kg <0.0097 <0.011 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 14 100 0.00027
SVOC Hexachlorocyclopentadiene SO 14 mg/kg <0.022 <0.024 ND ND ND ND ND 0 0 0 0 0.75 0 0 0.18 14 100 0.00013
SVOC Hexachloroethane SO 14 mg/kg <0.013 <0.014 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 14 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SO 14 mg/kg <0.023 <0.026 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.16 0 0 0.13
SVOC Isophorone SO 14 mg/kg <0.0074 <0.0084 ND ND ND ND ND 0 0 0 0 2400 0 0 570 0 0 0.026
SVOC Naphthalene SO 14 mg/kg <0.0088 <0.0099 ND ND ND ND ND 0 0 0 0 17 0 0 3.8 14 100 0.00054
SVOC Nitrobenzene SO 14 mg/kg <0.011 <0.012 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 14 100 0.000092
SVOC N-Nitrosodi-n-propylamine SO 14 mg/kg <0.012 <0.013 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.078 14 100 0.0000081
SVOC N-Nitrosodiphenylamine SO 14 mg/kg <0.031 <0.035 ND ND ND ND ND 0 0 0 0 470 0 0 110 0 0 0.067
SVOC Pentachlorophenol SO 14 mg/kg <0.042 <0.047 ND ND ND ND ND 0 0 0 0 4 0 0 1 14 100 0.000057
SVOC Phenanthrene SO 14 mg/kg <0.0092 0.0098 ND ND ND ND 0.0067 1 7 - - - - - - - - -
SVOC Phenol SO 14 mg/kg <0.011 <0.013 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SO 14 mg/kg <0.016 <0.018 ND ND ND ND ND 0 0 0 0 2300 0 0 180 0 0 1.3
VOC 1,1,1-Trichloroethane SO 14 mg/kg <0.0003 <0.00044 ND ND ND ND ND 0 0 0 0 3600 0 0 810 0 0 0.28
VOC 1,1,2,2-Tetrachloroethane SO 14 mg/kg <0.00013 <0.0002 ND ND ND ND ND 0 0 0 0 2.7 0 0 0.6 14 100 0.00003
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane SO 14 mg/kg <0.00035 <0.00051 ND ND ND ND ND 0 0 0 0 17000 0 0 4000 0 0 14
VOC 1,1,2-Trichloroethane SO 14 mg/kg <0.00022 <0.00032 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.15 14 100 0.000013
VOC 1,1-Dichloroethane SO 14 mg/kg <0.00027 <0.00039 ND ND ND ND ND 0 0 0 0 16 0 0 3.6 0 0 0.00078
VOC 1,1-Dichloroethene SO 14 mg/kg <0.00032 <0.00047 ND ND ND ND ND 0 0 0 0 100 0 0 23 0 0 0.01
VOC 1,2,3-Trichlorobenzene SO 14 mg/kg <8.7E-05 <0.00013 ND ND ND ND ND 0 0 0 0 93 0 0 6.3 0 0 0.0021
VOC 1,2,4-Trichlorobenzene SO 14 mg/kg <0.00025 <0.00037 ND ND ND ND ND 0 0 0 0 26 0 0 5.8 0 0 0.0012
VOC 1,2-Dibromo-3-Chloropropane SO 14 mg/kg <0.00037 <0.00054 ND ND ND ND ND 0 0 0 0 0.064 0 0 0.0053 14 100 0.00000014
VOC 1,2-Dichlorobenzene SO 14 mg/kg <0.00011 <0.00016 ND ND ND ND ND 0 0 0 0 930 0 0 180 0 0 0.03
VOC 1,2-Dichloroethane SO 14 mg/kg <8.7E-05 <0.00013 ND ND ND ND ND 0 0 0 0 2 0 0 0.46 10 71 0.000048
VOC 1,2-Dichloropropane SO 14 mg/kg <0.00013 <0.0002 ND ND ND ND ND 0 0 0 0 4.4 0 0 1 0 0 0.00015
VOC 1,3-Dichlorobenzene SO 14 mg/kg <9.5E-05 <0.00014 ND ND ND ND ND 0 0 - - - - - - - - -
VOC 1,4-Dichlorobenzene SO 14 mg/kg <0.0001 <0.00015 ND ND ND ND ND 0 0 0 0 11 0 0 2.6 0 0 0.00046
VOC 2-Butanone (MEK) SO 14 mg/kg <0.00061 0.0048 0.0016 0.0011 0.0014 ND 0.0037 7 50 0 0 19000 0 0 2700 0 0 0.12
VOC 2-Hexanone SO 14 mg/kg <0.00074 <0.0011 ND ND ND ND ND 0 0 0 0 130 0 0 20 0 0 0.00088
VOC 4-Methyl-2-pentanone (MIBK) SO 14 mg/kg <0.0018 <0.0026 ND ND ND ND ND 0 0 0 0 14000 0 0 3300 0 0 0.14
VOC Acetone SO 14 mg/kg 0.0083 0.086 0.0296 0.0305 0.0202 0.0092 0.0574 14 100 0 0 67000 0 0 6100 0 0 0.29
VOC Benzene SO 14 mg/kg <0.00016 0.0011 ND ND ND ND 0.0005 1 7 0 0 5.1 0 0 1.2 1 7 0.00023
VOC Bromoform SO 14 mg/kg <0.0001 <0.00015 ND ND ND ND ND 0 0 0 0 86 0 0 19 0 0 0.00087
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Table 20. Borrow Pit Area Intermediate Soil Analytical Results Statistical Summary
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Industrial RSL Residential RSL Risk  SSL

VOC Bromomethane SO 14 mg/kg <0.00025 <0.00037 ND ND ND ND ND 0 0 0 0 3 0 0 0.68 1 7 0.00019
VOC Carbon disulfide SO 14 mg/kg <0.00034 <0.0005 ND ND ND ND ND 0 0 0 0 350 0 0 77 0 0 0.024
VOC Carbon tetrachloride SO 14 mg/kg <0.00034 <0.0005 ND ND ND ND ND 0 0 0 0 2.9 0 0 0.65 10 71 0.00018
VOC Chlorobenzene SO 14 mg/kg <0.00011 <0.00016 ND ND ND ND ND 0 0 0 0 130 0 0 28 0 0 0.0053
VOC Chlorobromomethane SO 14 mg/kg <0.00013 <0.0002 ND ND ND ND ND 0 0 0 0 63 0 0 15 0 0 0.0021
VOC Chlorodibromomethane SO 14 mg/kg <0.00012 <0.00017 ND ND ND ND ND 0 0 0 0 39 0 0 8.3 0 0 0.00023
VOC Chloroethane SO 14 mg/kg <0.00028 <0.0004 ND ND ND ND ND 0 0 0 0 5700 0 0 1400 0 0 0.59
VOC Chloroform SO 14 mg/kg <0.00017 <0.00024 ND ND ND ND ND 0 0 0 0 1.4 0 0 0.32 14 100 0.000061
VOC Chloromethane SO 14 mg/kg <0.0003 <0.00044 ND ND ND ND ND 0 0 0 0 46 0 0 11 0 0 0.0049
VOC cis-1,2-Dichloroethene SO 14 mg/kg <0.00017 <0.00025 ND ND ND ND ND 0 0 0 0 230 0 0 16 0 0 0.0011
VOC cis-1,3-Dichloropropene SO 14 mg/kg <0.00012 <0.00017 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Cyclohexane SO 14 mg/kg <0.00036 0.0017 ND ND ND ND 0.0008 1 7 0 0 2700 0 0 650 0 0 1.3
VOC Dichlorobromomethane SO 14 mg/kg <0.0003 <0.00044 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.29 14 100 0.000036
VOC Dichlorodifluoromethane SO 14 mg/kg <0.00025 <0.00037 ND ND ND ND ND 0 0 0 0 37 0 0 8.7 0 0 0.03
VOC Ethylbenzene SO 14 mg/kg <0.00014 0.0005 ND ND ND ND 0.0003 1 7 0 0 25 0 0 5.8 0 0 0.0017
VOC Ethylene Dibromide SO 14 mg/kg <9.5E-05 <0.00014 ND ND ND ND ND 0 0 0 0 0.16 0 0 0.036 14 100 0.0000021
VOC Isopropylbenzene SO 14 mg/kg <0.00013 <0.0002 ND ND ND ND ND 0 0 0 0 990 0 0 190 0 0 0.074
VOC Methyl acetate SO 14 mg/kg <0.00071 0.0082 0.0014 ND 0.0024 ND 0.0067 3 21 0 0 120000 0 0 7800 0 0 0.41
VOC Methyl tert-butyl ether SO 14 mg/kg <0.00013 <0.0002 ND ND ND ND ND 0 0 0 0 210 0 0 47 0 0 0.0032
VOC Methylcyclohexane SO 14 mg/kg <0.00039 0.0041 ND ND ND ND 0.0018 2 14 - - - - - - - - -
VOC Methylene Chloride SO 14 mg/kg <0.00025 0.0019 ND ND ND ND 0.0008 1 7 0 0 320 0 0 35 0 0 0.0027
VOC m-Xylene & p-Xylene SO 14 mg/kg <8.7E-05 0.0026 ND ND ND ND 0.001 1 7 0 0 240 0 0 56 - - -
VOC o-Xylene SO 14 mg/kg <0.00013 0.0008 ND ND ND ND 0.0004 1 7 0 0 280 0 0 65 0 0 0.019
VOC Styrene SO 14 mg/kg <0.00012 <0.00017 ND ND ND ND ND 0 0 0 0 3500 0 0 600 0 0 0.13
VOC Tetrachloroethene SO 14 mg/kg <0.00022 <0.00032 ND ND ND ND ND 0 0 0 0 39 0 0 8.1 0 0 0.0018
VOC Toluene SO 14 mg/kg <0.00015 0.0031 0.0004 ND 0.0008 ND 0.0014 3 21 0 0 4700 0 0 490 0 0 0.076
VOC trans-1,2-Dichloroethene SO 14 mg/kg <0.00031 <0.00045 ND ND ND ND ND 0 0 0 0 2300 0 0 160 0 0 0.011
VOC trans-1,3-Dichloropropene SO 14 mg/kg <7.9E-05 <0.00012 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Trichloroethene SO 14 mg/kg <0.00021 <0.0003 ND ND ND ND ND 0 0 0 0 1.9 0 0 0.41 13 93 0.0001
VOC Trichlorofluoromethane SO 14 mg/kg <0.00027 <0.00039 ND ND ND ND ND 0 0 0 0 35000 0 0 2300 0 0 0.33
VOC Vinyl chloride SO 14 mg/kg <0.00031 <0.00045 0.0002 0.0002 3.04E-05 0.0002 0.0002 0 0 0 0 1.7 0 0 0.059 14 100 0.0000065
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Table 21. Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC,  Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Ammonia WG T 47 ug/l <72  23,600 605.4489 ND  3,433 ND 568.4 15 32 15 32 72 - - - - - - - - -
GENCHEM Chloride WG N 47 ug/l <30  39,100  4,489  2,600  7,004 768.3  14,359 46 98 45 96 611 - - - - - - - - -
GENCHEM Fluoride WG N 47 ug/l <15  38,400  3,685  1,920  7,426 81.41  16,950 46 98 43 91 91.7 7 15 4000 7 15 4000 44 94 80
GENCHEM Hardness as calcium carbonate WG T 47 ug/l  28,000  1,000,000  222,894  206,000  150,765  67,200  386,400 47 100 23 49 206000 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WG T 47 ug/l <100  46,200  4,309  1,520  9,289 ND  17,620 40 85 40 85 100 5 11 10000 5 11 10000 - - -
GENCHEM Orthophosphate as P WG N 47 ug/l <42 267.0 ND ND ND ND ND 1 2.1 1 2 42 - - - - - - - - -
GENCHEM Sulfate WG N 47 ug/l  3,320  694,000  35,818  18,300  100,101  4,581  80,080 47 100 37 79 6600 - - - - - - - - -
METALS Aluminum WG DI 47 ug/l <9.1  1,850 ND ND ND ND 107.7 7 15 7 15 18.2 - - - - - - 0 0 2000
METALS Antimony WG DI 47 ug/l <0.31 1.0 ND ND ND ND 0.569 3 6.4 3 6 0.62 0 0 6 0 0 6 1 2 0.78
METALS Arsenic WG DI 47 ug/l <0.32 47.7 1.9732 ND 7.2341 ND 5.62 9 19 8 17 0.64 2 4 10 2 4 10 47 100 0.052
METALS Barium WG DI 47 ug/l 28.6 701.0 198.0745 163.0 128.8237 65.66 464.8 47 100 16 34 228 0 0 1000 0 0 2000 3 6 380
METALS Beryllium WG DI 47 ug/l <0.12 <0.24 ND ND ND ND ND 0 0 0 0 0.24 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WG DI 47 ug/l <0.36 <0.71 ND ND ND ND ND 0 0 0 0 0.71 0 0 5 0 0 5 0 0 0.92
METALS Calcium WG DI 47 ug/l  2,710  388,000  62,820  51,600  60,370  9,722  171,100 47 100 10 21 60300 - - - - - - - - -
METALS Chromium WG DI 47 ug/l <0.66 4.2 ND ND ND ND 3.12 6 13 6 13 1.3 0 0 100 0 0 100 47 100 0.035
METALS Cobalt WG DI 47 ug/l <0.65 27.8 2.2304 ND 5.2442 ND 7.36 13 28 8 17 1.3 - - - - - - 46 98 0.6
METALS Copper WG DI 47 ug/l <1.4 46.8 3.9617 3.1 7.0429 ND 10.53 31 66 21 45 3.2 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Total WG T 47 ug/l <2  7,320 603.1085 104.0  1,443 ND  2,609 43 91 39 83 2.4 21 45 200 21 45 200 47 100 0.15
METALS Iron WG DI 47 ug/l <42.4  4,710 312.4404 55.1 785.1055 ND  1,090 26 55 25 53 42.4 - - - - - - 2 4 1400
METALS Lead WG DI 47 ug/l <0.19 2.8 ND ND ND ND 0.428 3 6.4 3 6 0.38 0 0 15 0 0 15 0 0 15
METALS Magnesium WG DI 47 ug/l <63.6  45,800  14,157  15,500  7,627  1,407  19,640 46 98 28 60 14100 - - - - - - - - -
METALS Manganese WG DI 47 ug/l <1.2  1,450 75.3681 3.1 228.8807 ND 348.0 25 53 24 51 2.5 - - - - - - 12 26 43
METALS Mercury WG DI 47 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 0.17 0 0 2 0 0 2 47 100 0.063
METALS Nickel WG DI 47 ug/l <0.68 7.7 ND ND ND ND 2.55 5 11 4 9 1.4 0 0 100 - - - 0 0 39
METALS Potassium WG DI 47 ug/l 318.0  19,700  2,018  1,000  3,674 585.3  3,939 47 100 40 85 740 - - - - - - - - -
METALS Selenium WG DI 47 ug/l <0.37 13.5 ND ND ND ND 4.07 7 15 7 15 0.73 0 0 50 0 0 50 1 2 10
METALS Silver WG DI 47 ug/l <0.64 <1.3 ND ND ND ND ND 0 0 0 0 1.3 0 0 100 - - - 0 0 9.4
METALS Sodium WG DI 47 ug/l  3,050  620,000  69,978  31,100  118,972  4,894  293,200 47 100 41 87 8360 - - - - - - - - -
METALS Thallium WG DI 47 ug/l <0.13 <0.26 ND ND ND ND ND 0 0 0 0 0.26 0 0 2 0 0 2 47 100 0.02
METALS Vanadium WG DI 47 ug/l <0.95 50.4 ND ND ND ND 9.37 7 15 5 11 1.9 - - - - - - 3 6 8.6
METALS Zinc WG DI 47 ug/l <3.5 27.8 ND ND ND ND 10.3 4 8.5 4 9 7 0 0 2000 - - - 0 0 600
SVOC 1,1'-Biphenyl WG N 38 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - - - - - - - 38 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WG N 38 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 - - - 0 0 0.97 - - - 38 100 0.17
SVOC 1,4-Dioxane WG N 38 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - - - - 38 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WG N 38 ug/l <0.93 <1 ND ND ND ND ND 0 0 - - - 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG N 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WG N 38 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WG N 38 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WG N 38 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - 0 0 77 - - - 0 0 4.6
SVOC 2,4-Dimethylphenol WG N 38 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 - - - 0 0 380 - - - 0 0 36

CFMW-001
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL
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Table 21. Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC,  Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,4-Dinitrophenol WG N 38 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 - - - 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WG N 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - 0 0 1.1 - - - 38 100 0.24
SVOC 2,6-Dinitrotoluene WG N 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 38 100 0.049
SVOC 2-Chloronaphthalene WG N 38 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WG N 38 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 - - - 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WG N 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.6
SVOC 2-Methylphenol WG N 38 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG N 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 19
SVOC 2-Nitrophenol WG N 38 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG N 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG N 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - 38 100 0.21 - - - 38 100 0.13
SVOC 3-Nitroaniline WG N 38 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG N 38 ug/l <2 2.2 ND ND ND ND ND 1 2.6 - - - 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WG N 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG N 38 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 - - - 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WG N 38 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 - - - - - - - - - 10 26 0.37
SVOC 4-Chlorophenyl phenyl ether WG N 38 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG N 38 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WG N 38 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 - - - 0 0 60 - - - - - -
SVOC Acenaphthene WG N 38 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WG N 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG N 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 190
SVOC Anthracene WG N 38 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 - - - 0 0 2100 - - - 0 0 180
SVOC Atrazine WG N 38 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 - - - 0 0 3 0 0 3 38 100 0.3
SVOC Benzaldehyde WG N 38 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 190
SVOC Benzo[a]anthracene WG N 38 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - - - -
SVOC Benzo[a]pyrene WG N 38 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 - - - 38 100 0.05 0 0 0.2 38 100 0.0034
SVOC Benzo[b]fluoranthene WG N 38 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 38 100 0.034
SVOC Benzo[g,h,i]perylene WG N 38 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG N 38 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 - - - 0 0 5 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WG N 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WG N 38 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 - - - 0 0 0.3 - - - 38 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WG N 38 ug/l <0.72 1.1 ND ND ND ND 0.4965 2 5.3 - - - 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WG N 38 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 - - - 0 0 1500 - - - 0 0 16
SVOC Caprolactam WG N 38 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 990
SVOC Carbazole WG N 38 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG N 38 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - 0 0 50 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WG N 38 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 - - - 0 0 0.05 - - - 38 100 0.0034
SVOC Dibenzofuran WG N 38 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 0.79
SVOC Diethyl phthalate WG N 38 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - 0 0 17000 - - - - - -
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Table 21. Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC,  Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Dimethyl phthalate WG N 38 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 - - - 0 0 3E+05 - - - - - -
SVOC Di-n-butyl phthalate WG N 38 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WG N 38 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 20
SVOC Fluoranthene WG N 38 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 - - - 0 0 130 - - - 0 0 80
SVOC Fluorene WG N 38 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 - - - 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WG N 38 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 - - - 38 100 0.2 0 0 1 38 100 0.0098
SVOC Hexachlorobutadiene WG N 38 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 - - - 0 0 5 - - - 38 100 0.14
SVOC Hexachlorocyclopentadiene WG N 38 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 - - - 0 0 50 0 0 50 38 100 0.041
SVOC Hexachloroethane WG N 38 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WG N 38 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 38 100 0.034
SVOC Isophorone WG N 38 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 - - - 0 0 400 - - - 0 0 78
SVOC Naphthalene WG N 38 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 - - - 0 0 100 - - - 38 100 0.17
SVOC Nitrobenzene WG N 38 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 - - - 0 0 17 - - - 38 100 0.14
SVOC N-Nitrosodi-n-propylamine WG N 38 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 38 100 0.011
SVOC N-Nitrosodiphenylamine WG N 38 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 - - - 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WG N 37 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 - - - 37 100 1 37 100 1 37 100 0.041
SVOC Phenanthrene WG N 38 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG N 38 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 - - - 0 0 300 - - - 0 0 580
SVOC Pyrene WG N 38 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 - - - 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WG N 38 ug/l <0.28 3.8 ND ND ND ND ND 1 2.6 - - - 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WG N 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 0 0 2 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG N 38 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WG N 38 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 - - - 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WG N 38 ug/l <0.24 0.71 ND ND ND ND ND 1 2.6 - - - 0 0 4 - - - 0 0 2.8
VOC 1,1-Dichloroethene WG N 38 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WG N 38 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - 0 0 0.7 - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WG N 38 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 - - - 0 0 70 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WG N 38 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - 0 0 0.2 0 0 0.2 38 100 0.00033
VOC 1,2-Dichlorobenzene WG N 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 600 0 0 600 0 0 30
VOC 1,2-Dichloroethane WG N 38 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 - - - 0 0 4 0 0 5 0 0 0.17
VOC 1,2-Dichloropropane WG N 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WG N 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 600 - - - - - -
VOC 1,4-Dichlorobenzene WG N 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WG N 38 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 560
VOC 2-Hexanone WG N 38 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WG N 38 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 630
VOC Acetone WG N 38 ug/l <1.1 10.0 ND ND ND ND 1.7125 2 5.3 - - - - - - - - - 0 0 1400
VOC Benzene WG N 38 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 0.46
VOC Bromoform WG N 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 80 0 0 80 0 0 3.3
VOC Bromomethane WG N 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 10 - - - 0 0 0.75
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Table 21. Groundwater in Monitoring Wells Screened in Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC,  Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human 

Health Standards EPA Drinking MCL EPA Tapwater RSL

VOC Carbon disulfide WG N 38 ug/l <0.22 3.0 ND ND ND ND ND 1 2.6 - - - - - - - - - 0 0 81
VOC Carbon tetrachloride WG N 38 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 3 0 0 5 0 0 0.46
VOC Chlorobenzene WG N 38 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WG N 38 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 8.3
VOC Chlorodibromomethane WG N 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WG N 38 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 2100
VOC Chloroform WG N 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 70 0 0 80 0 0 0.22
VOC Chloromethane WG N 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 19
VOC cis-1,2-Dichloroethene WG N 38 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WG N 38 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 - - - 0 0 4 - - - - - -
VOC Cyclohexane WG N 38 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 1300
VOC Dichlorobromomethane WG N 38 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - 0 0 10 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WG N 38 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - 0 0 1000 - - - 0 0 20
VOC Ethylbenzene WG N 38 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - 0 0 700 0 0 700 0 0 1.5
VOC Ethylene Dibromide WG N 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 38 100 0.004 - - - - - -
VOC Isopropylbenzene WG N 38 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG N 38 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WG N 38 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WG N 38 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG N 38 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WG N 38 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG N 38 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - 0 0 10000 - - - 0 0 19
VOC Styrene WG N 38 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 - - - 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WG N 38 ug/l <0.12 0.56 0.0934 ND 0.0991 ND 0.2355 6 16 - - - 0 0 5 - - - - - -
VOC Toluene WG N 38 ug/l <0.25 2.2 ND ND ND ND ND 1 2.6 - - - 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WG N 38 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WG N 38 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 0 0 2 - - - - - -
VOC Trichloroethene WG N 38 ug/l <0.22 0.76 ND ND ND ND ND 1 2.6 - - - 0 0 5 - - - - - -
VOC Trichlorofluoromethane WG N 38 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - 0 0 10000 - - - 0 0 520
VOC Vinyl chloride WG N 38 ug/l <0.06 <0.06 0.03 0.03 2.11E-17 0.03 0.03 0 0 - - - 0 0 0.2 0 0 2 38 100 0.019
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Table 22. Groundwater in Monitoring Wells Screened Below Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Ammonia WG T 13 ug/l <72  6,400 615.5077 95.7  1,743 ND  2,860 8 62 8 62 72 - - - - - - - - -
GENCHEM Chloride WG N 13 ug/l 459.0  17,900  4,585  3,500  4,730 526.2  12,320 13 100 11 85 611 - - - - - - - - -
GENCHEM Fluoride WG N 13 ug/l <15 405.0 176.9385 147.0 146.5973 ND 401.4 11 85 8 62 91.7 0 0 4000 0 0 4000 8 62 80
GENCHEM Hardness as calcium carbonate WG T 13 ug/l  102,000  2,220,000  617,231  194,000  769,928  105,600  1,968,000 13 100 4 31 206000 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WG T 13 ug/l <100 <100 ND ND ND ND ND 0 0 0 0 100 0 0 10000 0 0 10000 - - -
GENCHEM Orthophosphate as P WG N 13 ug/l <42 <42 ND ND ND ND ND 0 0 0 0 42 - - - - - - - - -
GENCHEM Sulfate WG N 13 ug/l 797.0  96,400  15,591  5,260  26,201 814.4  60,580 13 100 6 46 6600 - - - - - - - - -
METALS Aluminum WG DI 13 ug/l <18.2 168.0 53.5923 33.8 52.903 ND 149.4 8 62 8 62 18.2 - - - - - - 0 0 2000
METALS Antimony WG DI 13 ug/l <0.62 0.87 0.3769 ND 0.1711 ND 0.72 2 15 1 8 0.62 0 0 6 0 0 6 1 8 0.78
METALS Arsenic WG DI 13 ug/l <0.64 8.3 1.73 ND 2.4906 ND 6.44 5 38 5 38 0.64 0 0 10 0 0 10 13 100 0.052
METALS Barium WG DI 13 ug/l 42.7  4,430 555.5462 87.4  1,204 44.86  2,326 13 100 4 31 228 1 8 1000 1 8 2000 3 23 380
METALS Beryllium WG DI 13 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 0.24 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WG DI 13 ug/l <0.71 <0.71 ND ND ND ND ND 0 0 0 0 0.71 0 0 5 0 0 5 0 0 0.92
METALS Calcium WG DI 13 ug/l  13,700  922,000  210,215  38,300  307,188  14,540  745,600 13 100 4 31 60300 - - - - - - - - -
METALS Chromium WG DI 13 ug/l <1.3 16.0 2.8962 ND 4.9331 ND 13.24 4 31 3 23 1.3 0 0 100 0 0 100 13 100 0.035
METALS Cobalt WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 1.3 - - - - - - 13 100 0.6
METALS Copper WG DI 13 ug/l <1.4 7.1 1.9385 ND 1.8728 ND 5.06 6 46 2 15 3.2 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Total WG T 13 ug/l <2 5.9 1.4615 ND 1.3678 ND 3.62 2 15 1 8 2.4 0 0 200 0 0 200 13 100 0.15
METALS Iron WG DI 13 ug/l <42.4  2,290 300.2154 ND 639.5845 ND  1,355 4 31 4 31 42.4 - - - - - - 1 8 1400
METALS Lead WG DI 13 ug/l <0.38 1.3 0.3577 ND 0.3256 ND 0.892 4 31 4 31 0.38 0 0 15 0 0 15 0 0 15
METALS Magnesium WG DI 13 ug/l <63.6  24,100  8,737  7,470  8,177 ND  20,860 9 69 4 31 14100 - - - - - - - - -
METALS Manganese WG DI 13 ug/l <2.5 297.0 51.1462 21.6 79.8766 ND 170.52 9 69 9 69 2.5 - - - - - - 5 38 43
METALS Mercury WG DI 13 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 0.17 0 0 2 0 0 2 13 100 0.063
METALS Nickel WG DI 13 ug/l <1.4 <1.4 ND ND ND ND ND 0 0 0 0 1.4 0 0 100 - - - 0 0 39
METALS Potassium WG DI 13 ug/l 721.0  65,200  11,267  3,270  17,523  1,230  39,040 13 100 12 92 740 - - - - - - - - -
METALS Selenium WG DI 13 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 0 0 0.73 0 0 50 0 0 50 0 0 10
METALS Silver WG DI 13 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 0 0 1.3 0 0 100 - - - 0 0 9.4
METALS Sodium WG DI 13 ug/l  3,700  102,000  25,602  17,500  27,763  3,820  71,340 13 100 9 69 8360 - - - - - - - - -
METALS Thallium WG DI 13 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 0.26 0 0 2 0 0 2 13 100 0.02
METALS Vanadium WG DI 13 ug/l <1.9 5.4 1.6462 ND 1.4285 ND 4.38 3 23 3 23 1.9 - - - - - - 0 0 8.6
METALS Zinc WG DI 13 ug/l <7 <7 ND ND ND ND ND 0 0 0 0 7 0 0 2000 - - - 0 0 600
SVOC 1,1'-Biphenyl WG N 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - - - - 1 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WG N 1 ug/l <0.43 <0.43 ND ND ND ND ND 0 0 - - - 0 0 0.97 - - - 1 100 0.17
SVOC 1,4-Dioxane WG N 1 ug/l <3.1 <3.1 ND ND ND ND ND 0 0 - - - - - - - - - 1 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WG N 1 ug/l <0.93 <0.93 ND ND ND ND ND 0 0 - - - 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WG N 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WG N 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 - - - 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WG N 1 ug/l <0.53 <0.53 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WG N 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - 0 0 77 - - - 0 0 4.6

CFMW-001
DEQ 7 Human Health 

Standards EPA Drinking MCL EPA Tapwater RSL
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Table 22. Groundwater in Monitoring Wells Screened Below Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human Health 

Standards EPA Drinking MCL EPA Tapwater RSL

SVOC 2,4-Dimethylphenol WG N 1 ug/l <0.91 <0.91 ND ND ND ND ND 0 0 - - - 0 0 380 - - - 0 0 36
SVOC 2,4-Dinitrophenol WG N 1 ug/l <2.4 <2.4 ND ND ND ND ND 0 0 - - - 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WG N 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - 0 0 1.1 - - - 1 100 0.24
SVOC 2,6-Dinitrotoluene WG N 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 1 100 0.049
SVOC 2-Chloronaphthalene WG N 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 - - - 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WG N 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 - - - 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WG N 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.6
SVOC 2-Methylphenol WG N 1 ug/l <1.3 <1.3 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 2-Nitroaniline WG N 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 19
SVOC 2-Nitrophenol WG N 1 ug/l <0.59 <0.59 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3 & 4 Methylphenol WG N 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WG N 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - 1 100 0.21 - - - 1 100 0.13
SVOC 3-Nitroaniline WG N 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WG N 1 ug/l <2 <2 ND ND ND ND ND 0 0 - - - 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WG N 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WG N 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 - - - 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WG N 1 ug/l <0.73 <0.73 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 0.37
SVOC 4-Chlorophenyl phenyl ether WG N 1 ug/l <0.96 <0.96 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC 4-Nitroaniline WG N 1 ug/l <0.48 <0.48 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WG N 1 ug/l <4.7 <4.7 ND ND ND ND ND 0 0 - - - 0 0 60 - - - - - -
SVOC Acenaphthene WG N 1 ug/l <0.88 <0.88 ND ND ND ND ND 0 0 - - - 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WG N 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Acetophenone WG N 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 190
SVOC Anthracene WG N 1 ug/l <0.57 <0.57 ND ND ND ND ND 0 0 - - - 0 0 2100 - - - 0 0 180
SVOC Atrazine WG N 1 ug/l <0.77 <0.77 ND ND ND ND ND 0 0 - - - 0 0 3 0 0 3 1 100 0.3
SVOC Benzaldehyde WG N 1 ug/l <0.86 <0.86 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 190
SVOC Benzo[a]anthracene WG N 1 ug/l <0.55 <0.55 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - - - -
SVOC Benzo[a]pyrene WG N 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 - - - 1 100 0.05 0 0 0.2 1 100 0.0034
SVOC Benzo[b]fluoranthene WG N 1 ug/l <0.44 <0.44 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 1 100 0.034
SVOC Benzo[g,h,i]perylene WG N 1 ug/l <0.75 <0.75 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Benzo[k]fluoranthene WG N 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 5 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WG N 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WG N 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 - - - 0 0 0.3 - - - 1 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WG N 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WG N 1 ug/l <0.6 <0.6 ND ND ND ND ND 0 0 - - - 0 0 1500 - - - 0 0 16
SVOC Caprolactam WG N 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 990
SVOC Carbazole WG N 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Chrysene WG N 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 - - - 0 0 50 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WG N 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 - - - 0 0 0.05 - - - 1 100 0.0034
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Table 22. Groundwater in Monitoring Wells Screened Below Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human Health 

Standards EPA Drinking MCL EPA Tapwater RSL

SVOC Dibenzofuran WG N 1 ug/l <0.85 <0.85 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 0.79
SVOC Diethyl phthalate WG N 1 ug/l <1 <1 ND ND ND ND ND 0 0 - - - 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WG N 1 ug/l <0.98 <0.98 ND ND ND ND ND 0 0 - - - 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WG N 1 ug/l <0.82 <0.82 ND ND ND ND ND 0 0 - - - 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WG N 1 ug/l <0.69 <0.69 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 20
SVOC Fluoranthene WG N 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - 0 0 130 - - - 0 0 80
SVOC Fluorene WG N 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 - - - 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WG N 1 ug/l <0.47 <0.47 ND ND ND ND ND 0 0 - - - 1 100 0.2 0 0 1 1 100 0.0098
SVOC Hexachlorobutadiene WG N 1 ug/l <0.76 <0.76 ND ND ND ND ND 0 0 - - - 0 0 5 - - - 1 100 0.14
SVOC Hexachlorocyclopentadiene WG N 1 ug/l <0.61 <0.61 ND ND ND ND ND 0 0 - - - 0 0 50 0 0 50 1 100 0.041
SVOC Hexachloroethane WG N 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WG N 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 1 100 0.034
SVOC Isophorone WG N 1 ug/l <0.67 <0.67 ND ND ND ND ND 0 0 - - - 0 0 400 - - - 0 0 78
SVOC Naphthalene WG N 1 ug/l <0.8 <0.8 ND ND ND ND ND 0 0 - - - 0 0 100 - - - 1 100 0.17
SVOC Nitrobenzene WG N 1 ug/l <0.49 <0.49 ND ND ND ND ND 0 0 - - - 0 0 17 - - - 1 100 0.14
SVOC N-Nitrosodi-n-propylamine WG N 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 - - - 0 0 0.5 - - - 1 100 0.011
SVOC N-Nitrosodiphenylamine WG N 1 ug/l <0.74 <0.74 ND ND ND ND ND 0 0 - - - 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WG N 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - 1 100 1 1 100 1 1 100 0.041
SVOC Phenanthrene WG N 1 ug/l <0.65 <0.65 ND ND ND ND ND 0 0 - - - - - - - - - - - -
SVOC Phenol WG N 1 ug/l <0.41 <0.41 ND ND ND ND ND 0 0 - - - 0 0 300 - - - 0 0 580
SVOC Pyrene WG N 1 ug/l <0.83 <0.83 ND ND ND ND ND 0 0 - - - 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WG N 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WG N 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 0 0 2 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WG N 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WG N 1 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 - - - 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WG N 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - 0 0 4 - - - 0 0 2.8
VOC 1,1-Dichloroethene WG N 1 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WG N 1 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - 0 0 0.7 - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WG N 1 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 - - - 0 0 70 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WG N 1 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 - - - 0 0 0.2 0 0 0.2 1 100 0.00033
VOC 1,2-Dichlorobenzene WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 600 0 0 600 0 0 30
VOC 1,2-Dichloroethane WG N 1 ug/l 0.28 0.28 0.28 0.28 - 0.28 0.28 1 100 - - - 0 0 4 0 0 5 1 100 0.17
VOC 1,2-Dichloropropane WG N 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WG N 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 600 - - - - - -
VOC 1,4-Dichlorobenzene WG N 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WG N 1 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 560
VOC 2-Hexanone WG N 1 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WG N 1 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 630
VOC Acetone WG N 1 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 1400
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Table 22. Groundwater in Monitoring Wells Screened Below Upper Hydrogeologic Unit Analytical Results Statistical Summary, Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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CFMW-001
DEQ 7 Human Health 

Standards EPA Drinking MCL EPA Tapwater RSL

VOC Benzene WG N 1 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 0.46
VOC Bromoform WG N 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 80 0 0 80 0 0 3.3
VOC Bromomethane WG N 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 10 - - - 0 0 0.75
VOC Carbon disulfide WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 81
VOC Carbon tetrachloride WG N 1 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 - - - 0 0 3 0 0 5 0 0 0.46
VOC Chlorobenzene WG N 1 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WG N 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 8.3
VOC Chlorodibromomethane WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WG N 1 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 2100
VOC Chloroform WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 70 0 0 80 0 0 0.22
VOC Chloromethane WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 19
VOC cis-1,2-Dichloroethene WG N 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WG N 1 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 - - - 0 0 4 - - - - - -
VOC Cyclohexane WG N 1 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 1300
VOC Dichlorobromomethane WG N 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - 0 0 10 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WG N 1 ug/l 3.1 3.1 3.1 3.1 - 3.1 3.1 1 100 - - - 0 0 1000 - - - 0 0 20
VOC Ethylbenzene WG N 1 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - 0 0 700 0 0 700 0 0 1.5
VOC Ethylene Dibromide WG N 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 1 100 0.004 - - - - - -
VOC Isopropylbenzene WG N 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methyl acetate WG N 1 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WG N 1 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 - - - 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC Methylene Chloride WG N 1 ug/l <0.21 <0.21 ND ND ND ND ND 0 0 - - - 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WG N 1 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - - - - -
VOC o-Xylene WG N 1 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - 0 0 10000 - - - 0 0 19
VOC Styrene WG N 1 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 - - - 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WG N 1 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 - - - 0 0 5 - - - - - -
VOC Toluene WG N 1 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 - - - 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WG N 1 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 - - - 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WG N 1 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - 0 0 2 - - - - - -
VOC Trichloroethene WG N 1 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - 0 0 5 - - - - - -
VOC Trichlorofluoromethane WG N 1 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 - - - 0 0 10000 - - - 0 0 520
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Table 23.  Surface Water Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Ammonia WS T 22 ug/l <23 178.0 36.7864 ND 33.9923 ND 52.795 4 18 - - - - - - - - -
GENCHEM Chloride WS N 22 ug/l 335.0  3,060  1,621  1,745 926.6271 342.3  2,905 22 100 - - - - - - - - -
GENCHEM Fluoride WS N 22 ug/l 33.5  2,570 331.0273 57.5 730.3816 33.9  2,451 22 100 0 0 4000 0 0 4000 9 41 80
GENCHEM Hardness as calcium carbonate WS T 22 ug/l  84,000  222,000  148,909  164,000  43,353  86,000  216,100 22 100 - - - - - - - - -
GENCHEM Nitrate Nitrite as N WS T 22 ug/l <100  1,680 235.3182 ND 476.182 ND  1,479 5 23 0 0 10000 0 0 #### - - -
GENCHEM Orthophosphate as P WS N 12 ug/l <42 <42 ND ND ND ND ND 0 0 - - - - - - - - -
GENCHEM Sulfate WS N 22 ug/l  1,900  18,100  4,824  3,510  4,460  1,910  17,282 22 100 - - - - - - - - -
METALS Aluminum WS T 22 ug/l <13.5 937.0 103.0523 33.55 214.7063 15.375 503.05 21 95 - - - - - - 0 0 2000
METALS Antimony WS T 22 ug/l <0.62 <0.76 ND ND ND ND ND 0 0 0 0 5.6 0 0 6 0 0 0.78
METALS Arsenic WS T 22 ug/l <0.64 1.2 0.4836 ND 0.2671 ND 0.9465 6 27 0 0 10 0 0 10 22 100 0.052
METALS Barium WS T 22 ug/l 78.0 305.0 136.1727 103.5 68.1377 78.62 267.85 22 100 0 0 1000 0 0 2000 0 0 380
METALS Beryllium WS T 22 ug/l <0.24 <0.29 ND ND ND ND ND 0 0 0 0 4 0 0 4 0 0 2.5
METALS Cadmium WS T 22 ug/l <0.71 <0.72 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.92
METALS Calcium WS T 22 ug/l  23,100  60,700  41,350  46,000  11,981  23,200  59,715 22 100 - - - - - - - - -
METALS Chromium WS T 22 ug/l <1.3 3.9 ND ND ND ND 1.7475 2 9 0 0 100 0 0 100 22 100 0.035
METALS Cobalt WS T 22 ug/l <1.3 1.3 ND ND ND ND ND 1 5 - - - - - - 22 100 0.6
METALS Copper WS T 22 ug/l <1.4 5.4 1.6045 ND 1.2838 ND 4.06 10 45 0 0 1300 0 0 1300 0 0 80
METALS Cyanide, Total WS T 22 ug/l <2 213.0 21.9909 ND 61.3262 ND 199.49 6 27 2 9 140 2 9 200 22 100 0.15
METALS Iron WS T 22 ug/l <42.4 827.0 103.2591 ND 178.932 ND 299.7 10 45 - - - - - - 0 0 1400
METALS Lead WS T 22 ug/l <0.38 0.48 ND ND ND ND 0.4005 2 9 0 0 15 0 0 15 0 0 15
METALS Magnesium WS T 22 ug/l  6,010  18,200  11,411  10,900  3,912  6,031  17,720 22 100 - - - - - - - - -
METALS Manganese WS T 22 ug/l <2.5 57.1 9.35 6.0 12.1998 ND 21.6 15 68 - - - - - - 1 5 43
METALS Mercury WS T 22 ug/l <0.14 <0.17 ND ND ND ND ND 0 0 22 100 0.05 0 0 2 22 100 0.063
METALS Nickel WS T 22 ug/l <1.4 <1.6 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 39
METALS Potassium WS T 22 ug/l 306.0  1,120 559.4545 532.5 244.1474 311.3  1,015 22 100 - - - - - - - - -
METALS Selenium WS T 22 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 0 0 50 0 0 50 0 0 10
METALS Silver WS T 22 ug/l <1.3 <1.5 ND ND ND ND ND 0 0 0 0 100 - - - 0 0 9.4
METALS Sodium WS T 22 ug/l 951.0  36,900  6,065  2,605  10,070 961.6  34,925 22 100 - - - - - - - - -
METALS Thallium WS T 22 ug/l <0.26 <0.31 ND ND ND ND ND 0 0 0 0 0.24 0 0 2 22 100 0.02
METALS Vanadium WS T 22 ug/l <1.9 2.2 1.4727 ND 0.5885 ND 2.195 10 45 - - - - - - 0 0 8.6
METALS Zinc WS T 22 ug/l <6.5 19.9 ND ND ND ND 15.755 2 9 0 0 2000 - - - 0 0 600
OC_PEST 4,4'-DDD WS N 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.0031 - - - 0 0 0.032
OC_PEST 4,4'-DDE WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0 0.046
OC_PEST 4,4'-DDT WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.0022 - - - 0 0 0.23
OC_PEST Aldrin WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0005 - - - 3 100 0.00092
OC_PEST alpha-BHC WS N 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 0 0 0.026 - - - 0 0 0.0072
OC_PEST alpha-Chlordane WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.008 - - - - - -
OC_PEST beta-BHC WS N 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 0.091 - - - 0 0 0.025
OC_PEST delta-BHC WS N 3 ug/l <0.006 <0.006 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0005 - - - 3 100 0.0018

DEQ 7 Human Health 
Standards

EPA Drinking 
MCL EPA Tapwater RSL
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Table 23.  Surface Water Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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DEQ 7 Human Health 
Standards

EPA Drinking 
MCL EPA Tapwater RSL

OC_PEST Endosulfan I WS N 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan II WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endosulfan sulfate WS N 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 0 0 62 - - - - - -
OC_PEST Endrin WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.059 0 0 2 0 0 0.23
OC_PEST Endrin aldehyde WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.29 - - - - - -
OC_PEST Endrin ketone WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 0 0 0.042
OC_PEST gamma-Chlordane WS N 3 ug/l <0.005 <0.005 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0008 0 0 0.4 3 100 0.0014
OC_PEST Heptachlor epoxide WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 3 100 0.0004 0 0 0.2 3 100 0.0014
OC_PEST Methoxychlor WS N 3 ug/l <0.004 <0.004 ND ND ND ND ND 0 0 0 0 40 0 0 40 0 0 3.7
OC_PEST Tetrachloro-m-xylene WS N 3 ug/l 0.36 0.43 0.39 0.38 0.0361 0.362 0.425 3 100 - - - - - - - - -
OC_PEST Toxaphene WS N 3 ug/l <0.06 <0.06 ND ND ND ND ND 0 0 3 100 0.0028 0 0 3 0 0 0.071
PCB Aroclor 1016 WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - 0 0 0.14
PCB Aroclor 1221 WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0047
PCB Aroclor 1232 WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0047
PCB Aroclor 1242 WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0078
PCB Aroclor 1248 WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0078
PCB Aroclor 1254 WS N 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0078
PCB Aroclor 1260 WS N 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.0006 - - - 3 100 0.0078
PCB Aroclor 1268 WS N 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 3 100 0.0006 - - - - - -
PCB Aroclor-1262 WS N 3 ug/l <0.084 <0.084 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total WS N 3 ug/l <0.098 <0.098 ND ND ND ND ND 0 0 3 100 0.0006 - - - - - -
SVOC 1,1'-Biphenyl WS N 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 - - - - - - 3 100 0.083
SVOC 1,2,4,5-Tetrachlorobenzene WS N 3 ug/l <0.43 <0.47 ND ND ND ND ND 0 0 0 0 0.97 - - - 3 100 0.17
SVOC 1,4-Dioxane WS N 3 ug/l <3.1 <3.4 ND ND ND ND ND 0 0 - - - - - - 3 100 0.46
SVOC 2,2'-oxybis[1-chloropropane] WS N 3 ug/l <0.93 <1 ND ND ND ND ND 0 0 0 0 1400 - - - - - -
SVOC 2,3,4,6-Tetrachlorophenol WS N 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 24
SVOC 2,4,5-Trichlorophenol WS N 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 1800 - - - 0 0 120
SVOC 2,4,6-Trichlorophenol WS N 3 ug/l <0.53 <0.58 ND ND ND ND ND 0 0 0 0 14 - - - 0 0 1.2
SVOC 2,4-Dichlorophenol WS N 3 ug/l <0.63 <0.68 ND ND ND ND ND 0 0 0 0 77 - - - 0 0 4.6
SVOC 2,4-Dimethylphenol WS N 3 ug/l <0.91 <0.99 ND ND ND ND ND 0 0 0 0 380 - - - 0 0 36
SVOC 2,4-Dinitrophenol WS N 3 ug/l <2.4 <2.6 ND ND ND ND ND 0 0 0 0 69 - - - 0 0 3.9
SVOC 2,4-Dinitrotoluene WS N 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 1.1 - - - 3 100 0.24
SVOC 2,6-Dinitrotoluene WS N 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 0.5 - - - 3 100 0.049
SVOC 2-Chloronaphthalene WS N 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 1000 - - - - - -
SVOC 2-Chlorophenol WS N 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 81 - - - 0 0 9.1
SVOC 2-Methylnaphthalene WS N 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - 0 0 3.6
SVOC 2-Methylphenol WS N 3 ug/l <1.3 <1.4 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 2-Nitroaniline WS N 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - 0 0 19
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Table 23.  Surface Water Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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DEQ 7 Human Health 
Standards

EPA Drinking 
MCL EPA Tapwater RSL

SVOC 2-Nitrophenol WS N 3 ug/l <0.59 <0.64 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol WS N 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine WS N 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 3 100 0.21 - - - 3 100 0.13
SVOC 3-Nitroaniline WS N 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol WS N 3 ug/l <2 <2.2 ND ND ND ND ND 0 0 0 0 13 - - - - - -
SVOC 4-Bromophenyl phenyl ether WS N 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Chloro-3-methylphenol WS N 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 3000 - - - - - -
SVOC 4-Chloroaniline WS N 3 ug/l <0.73 <0.79 ND ND ND ND ND 0 0 - - - - - - 2 67 0.37
SVOC 4-Chlorophenyl phenyl ether WS N 3 ug/l <0.96 <1 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline WS N 3 ug/l <0.48 <0.52 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8
SVOC 4-Nitrophenol WS N 3 ug/l <4.7 <5.1 ND ND ND ND ND 0 0 0 0 60 - - - - - -
SVOC Acenaphthene WS N 3 ug/l <0.88 <0.96 ND ND ND ND ND 0 0 0 0 670 - - - 0 0 53
SVOC Acenaphthylene WS N 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acetophenone WS N 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 190
SVOC Anthracene WS N 3 ug/l <0.57 <0.62 ND ND ND ND ND 0 0 0 0 8300 - - - 0 0 180
SVOC Atrazine WS N 3 ug/l <0.77 <0.84 ND ND ND ND ND 0 0 0 0 3 0 0 3 3 100 0.3
SVOC Benzaldehyde WS N 3 ug/l <0.86 <0.93 ND ND ND ND ND 0 0 - - - - - - 0 0 19
SVOC Benzo[a]anthracene WS N 3 ug/l <0.55 <0.6 ND ND ND ND ND 0 0 3 100 0.038 - - - - - -
SVOC Benzo[a]pyrene WS N 3 ug/l <0.16 <0.17 ND ND ND ND ND 0 0 3 100 0.038 0 0 0.2 3 100 0.0034
SVOC Benzo[b]fluoranthene WS N 3 ug/l <0.44 <0.48 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.034
SVOC Benzo[g,h,i]perylene WS N 3 ug/l <0.75 <0.82 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Benzo[k]fluoranthene WS N 3 ug/l <0.18 <0.2 ND ND ND ND ND 0 0 3 100 0.038 - - - 0 0 0.34
SVOC Bis(2-chloroethoxy)methane WS N 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 5.9
SVOC Bis(2-chloroethyl)ether WS N 3 ug/l <0.12 <0.13 ND ND ND ND ND 0 0 0 0 0.3 - - - 3 100 0.014
SVOC Bis(2-ethylhexyl) phthalate WS N 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 6 0 0 6 0 0 5.6
SVOC Butyl benzyl phthalate WS N 3 ug/l <0.6 <0.65 ND ND ND ND ND 0 0 0 0 1500 - - - 0 0 16
SVOC Caprolactam WS N 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 990
SVOC Carbazole WS N 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Chrysene WS N 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 3 100 0.038 - - - 0 0 3.4
SVOC Dibenz(a,h)anthracene WS N 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.0034
SVOC Dibenzofuran WS N 3 ug/l <0.85 <0.92 ND ND ND ND ND 0 0 - - - - - - 0 0 0.79
SVOC Diethyl phthalate WS N 3 ug/l <1 <1.1 ND ND ND ND ND 0 0 0 0 17000 - - - - - -
SVOC Dimethyl phthalate WS N 3 ug/l <0.98 <1.1 ND ND ND ND ND 0 0 0 0 270000 - - - - - -
SVOC Di-n-butyl phthalate WS N 3 ug/l <0.82 <0.89 ND ND ND ND ND 0 0 0 0 2000 - - - - - -
SVOC Di-n-octyl phthalate WS N 3 ug/l <0.69 <0.75 ND ND ND ND ND 0 0 - - - - - - 0 0 20
SVOC Fluoranthene WS N 3 ug/l <0.72 <0.78 ND ND ND ND ND 0 0 0 0 130 - - - 0 0 80
SVOC Fluorene WS N 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 1100 - - - 0 0 29
SVOC Hexachlorobenzene WS N 3 ug/l <0.47 <0.51 ND ND ND ND ND 0 0 3 100 0.0028 0 0 1 3 100 0.0098
SVOC Hexachlorobutadiene WS N 3 ug/l <0.76 <0.83 ND ND ND ND ND 0 0 0 0 4.4 - - - 3 100 0.14
SVOC Hexachlorocyclopentadiene WS N 3 ug/l <0.61 <0.66 ND ND ND ND ND 0 0 0 0 40 0 0 50 3 100 0.041
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Table 23.  Surface Water Analytical Results Statistical Summary
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DEQ 7 Human Health 
Standards

EPA Drinking 
MCL EPA Tapwater RSL

SVOC Hexachloroethane WS N 3 ug/l <0.09 <0.098 ND ND ND ND ND 0 0 0 0 14 - - - 0 0 0.33
SVOC Indeno[1,2,3-cd]pyrene WS N 3 ug/l <0.21 <0.23 ND ND ND ND ND 0 0 3 100 0.038 - - - 3 100 0.034
SVOC Isophorone WS N 3 ug/l <0.67 <0.73 ND ND ND ND ND 0 0 0 0 350 - - - 0 0 78
SVOC Naphthalene WS N 3 ug/l <0.8 <0.87 ND ND ND ND ND 0 0 0 0 100 - - - 3 100 0.17
SVOC Nitrobenzene WS N 3 ug/l <0.49 <0.53 ND ND ND ND ND 0 0 0 0 17 - - - 3 100 0.14
SVOC N-Nitrosodi-n-propylamine WS N 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 3 100 0.05 - - - 3 100 0.011
SVOC N-Nitrosodiphenylamine WS N 3 ug/l <0.74 <0.8 ND ND ND ND ND 0 0 0 0 33 - - - 0 0 12
SVOC Pentachlorophenol WS N 3 ug/l <2.2 <2.4 ND ND ND ND ND 0 0 3 100 1 3 100 1 3 100 0.041
SVOC Phenanthrene WS N 3 ug/l <0.65 <0.71 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Phenol WS N 3 ug/l <0.41 <0.45 ND ND ND ND ND 0 0 0 0 300 - - - 0 0 580
SVOC Pyrene WS N 3 ug/l <0.83 <0.9 ND ND ND ND ND 0 0 0 0 830 - - - 0 0 12
VOC 1,1,1-Trichloroethane WS N 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 0 0 200 0 0 200 0 0 800
VOC 1,1,2,2-Tetrachloroethane WS N 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 1.7 - - - - - -
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane WS N 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 - - - - - - 0 0 5500
VOC 1,1,2-Trichloroethane WS N 3 ug/l <0.08 <0.08 ND ND ND ND ND 0 0 0 0 3 - - - - - -
VOC 1,1-Dichloroethane WS N 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 - - - - - - 0 0 2.8
VOC 1,1-Dichloroethene WS N 3 ug/l <0.34 <0.34 ND ND ND ND ND 0 0 0 0 7 - - - - - -
VOC 1,2,3-Trichlorobenzene WS N 3 ug/l <0.35 <0.35 ND ND ND ND ND 0 0 - - - - - - 0 0 0.7
VOC 1,2,4-Trichlorobenzene WS N 3 ug/l <0.27 <0.27 ND ND ND ND ND 0 0 0 0 35 - - - 0 0 0.4
VOC 1,2-Dibromo-3-Chloropropane WS N 3 ug/l <0.23 <0.23 ND ND ND ND ND 0 0 0 0 0.2 0 0 0.2 3 100 0.00034
VOC 1,2-Dichlorobenzene WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 420 0 0 600 0 0 30
VOC 1,2-Dichloroethane WS N 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 3.8 0 0 5 0 0 0.17
VOC 1,2-Dichloropropane WS N 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.44
VOC 1,3-Dichlorobenzene WS N 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 320 - - - - - -
VOC 1,4-Dichlorobenzene WS N 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 75 0 0 75 0 0 0.48
VOC 2-Butanone (MEK) WS N 3 ug/l <2.2 <2.2 ND ND ND ND ND 0 0 - - - - - - 0 0 560
VOC 2-Hexanone WS N 3 ug/l <0.72 <0.72 ND ND ND ND ND 0 0 - - - - - - 0 0 3.8
VOC 4-Methyl-2-pentanone (MIBK) WS N 3 ug/l <0.63 <0.63 ND ND ND ND ND 0 0 - - - - - - 0 0 630
VOC Acetone WS N 3 ug/l <1.1 <1.1 ND ND ND ND ND 0 0 - - - - - - 0 0 1400
VOC Benzene WS N 3 ug/l <0.09 <0.09 ND ND ND ND ND 0 0 0 0 5 0 0 5 0 0 0.46
VOC Bromoform WS N 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 43 0 0 80 0 0 3.3
VOC Bromomethane WS N 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 47 - - - 0 0 0.75
VOC Carbon disulfide WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - 0 0 81
VOC Carbon tetrachloride WS N 3 ug/l <0.33 <0.33 ND ND ND ND ND 0 0 0 0 2.3 0 0 5 0 0 0.46
VOC Chlorobenzene WS N 3 ug/l <0.24 <0.24 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 7.8
VOC Chlorobromomethane WS N 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 - - - - - - 0 0 8.3
VOC Chlorodibromomethane WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 4 0 0 80 0 0 0.87
VOC Chloroethane WS N 3 ug/l <0.37 <0.37 ND ND ND ND ND 0 0 - - - - - - 0 0 2100
VOC Chloroform WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 57 0 0 80 0 0 0.22
VOC Chloromethane WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 19
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Table 23.  Surface Water Analytical Results Statistical Summary
                  Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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DEQ 7 Human Health 
Standards

EPA Drinking 
MCL EPA Tapwater RSL

VOC cis-1,2-Dichloroethene WS N 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 0 0 70 - - - - - -
VOC cis-1,3-Dichloropropene WS N 3 ug/l <0.16 <0.16 ND ND ND ND ND 0 0 0 0 3.4 - - - - - -
VOC Cyclohexane WS N 3 ug/l <0.26 <0.26 ND ND ND ND ND 0 0 - - - - - - 0 0 1300
VOC Dichlorobromomethane WS N 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 5.5 0 0 80 0 0 0.13
VOC Dichlorodifluoromethane WS N 3 ug/l <0.14 <0.14 ND ND ND ND ND 0 0 - - - - - - 0 0 20
VOC Ethylbenzene WS N 3 ug/l <0.3 <0.3 ND ND ND ND ND 0 0 0 0 530 0 0 700 0 0 1.5
VOC Ethylene Dibromide WS N 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Isopropylbenzene WS N 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methyl acetate WS N 3 ug/l <0.58 <0.58 ND ND ND ND ND 0 0 - - - - - - 0 0 2000
VOC Methyl tert-butyl ether WS N 3 ug/l <0.13 <0.13 ND ND ND ND ND 0 0 0 0 30 - - - 0 0 14
VOC Methylcyclohexane WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 - - - - - - - - -
VOC Methylene Chloride WS N 3 ug/l <0.21 0.9 0.4933 0.47 0.3955 ND 0.857 2 67 0 0 5 0 0 5 0 0 11
VOC m-Xylene & p-Xylene WS N 3 ug/l <0.28 <0.28 ND ND ND ND ND 0 0 - - - - - - - - -
VOC o-Xylene WS N 3 ug/l <0.32 <0.32 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 19
VOC Styrene WS N 3 ug/l <0.17 <0.17 ND ND ND ND ND 0 0 0 0 100 0 0 100 0 0 120
VOC Tetrachloroethene WS N 3 ug/l <0.12 <0.12 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Toluene WS N 3 ug/l <0.25 <0.25 ND ND ND ND ND 0 0 0 0 1000 0 0 1000 0 0 110
VOC trans-1,2-Dichloroethene WS N 3 ug/l <0.18 <0.18 ND ND ND ND ND 0 0 0 0 100 - - - - - -
VOC trans-1,3-Dichloropropene WS N 3 ug/l <0.19 <0.19 ND ND ND ND ND 0 0 0 0 2 - - - - - -
VOC Trichloroethene WS N 3 ug/l <0.22 <0.22 ND ND ND ND ND 0 0 0 0 5 - - - - - -
VOC Trichlorofluoromethane WS N 3 ug/l <0.15 <0.15 ND ND ND ND ND 0 0 0 0 10000 - - - 0 0 520
VOC Vinyl chloride WS N 3 ug/l <0.06 <0.06 0.03 0.03 0 0.03 0.03 0 0 0 0 0.25 0 0 2 3 100 0.019
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Table 24. Sediment Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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GENCHEM Fluoride SE 12 mg/kg 1.23 219.0 30.6708 9.485 61.4313 1.329 129.68 12 100 0 0 4700 0 0 310 5 42 12
GENCHEM Total Organic Carbon (1) SE 12 mg/kg  4,130  494,000  200,878  206,500  167,946  16,544  480,800 12 100 - - - - - - - - -
METALS Aluminum SE 12 mg/kg  2,360  112,000  17,473  8,215  30,077  4,043  61,840 12 100 1 8 110000 10 83 7700 11 92 3000
METALS Antimony SE 12 mg/kg <0.3 2.6 ND ND ND ND 1.4285 1 8 0 0 47 0 0 3.1 12 100 0.035
METALS Arsenic SE 12 mg/kg <0.65 26.4 5.2858 3.0 7.0259 ND 16.06 11 92 6 50 3 11 92 0.68 12 100 0.0015
METALS Barium SE 12 mg/kg 80.8 758.0 302.9833 169.0 221.3054 106.76 642.5 12 100 0 0 22000 0 0 1500 12 100 16
METALS Beryllium SE 12 mg/kg <0.2 4.5 0.8158 0.415 1.2193 ND 2.905 11 92 0 0 230 0 0 16 1 8 1.9
METALS Cadmium SE 12 mg/kg <0.32 8.0 1.1575 ND 2.2635 ND 5.085 2 17 0 0 98 1 8 7.1 12 100 0.069
METALS Calcium SE 12 mg/kg  11,800  273,000  69,075  21,900  83,634  12,900  214,150 12 100 - - - - - - - - -
METALS Chromium SE 12 mg/kg 3.3 53.0 15.0167 9.5 15.5142 5.72 47.115 12 100 11 92 6.3 12 100 0.3 12 100 0.00067
METALS Cobalt SE 12 mg/kg 1.4 18.5 5.2833 4.9 4.4115 1.4 11.35 12 100 0 0 35 10 83 2.3 12 100 0.027
METALS Copper SE 12 mg/kg 9.4 83.6 31.3917 13.7 27.3378 10.94 81.125 12 100 0 0 4700 0 0 310 12 100 2.8
METALS Cyanide, Total SE 12 mg/kg <0.032 7.8 1.376 0.28 2.2425 ND 5.27 11 92 0 0 15 2 17 2.3 12 100 0.0015
METALS Iron SE 12 mg/kg  1,490  15,200  9,028  9,220  4,692  2,112  14,650 12 100 0 0 82000 9 75 5500 12 100 35
METALS Lead SE 12 mg/kg 5.6 109.0 18.0667 8.25 29.1791 5.71 62.69 12 100 0 0 800 0 0 400 - - -
METALS Magnesium SE 12 mg/kg  2,660  9,890  6,905  6,860  2,722  3,106  9,797 12 100 - - - - - - - - -
METALS Manganese SE 12 mg/kg 24.8 302.0 161.4667 155.5 110.121 26.285 293.2 12 100 0 0 2600 5 42 180 12 100 2.8
METALS Mercury SE 12 mg/kg <0.013 0.11 0.041 0.0335 0.0318 ND 0.1045 11 92 0 0 4.6 0 0 1.1 12 100 0.0033
METALS Nickel SE 12 mg/kg 5.4 771.0 89.8583 10.95 221.9486 6.225 461.35 12 100 0 0 2200 2 17 150 12 100 2.6
METALS Potassium SE 12 mg/kg 272.0  1,150 737.5 730.5 281.0505 315.45  1,112 12 100 - - - - - - - - -
METALS Selenium SE 12 mg/kg <0.28 3.4 0.615 ND 0.9015 ND 2.0195 3 25 0 0 580 0 0 39 12 100 0.052
METALS Silver SE 12 mg/kg <0.59 1.0 ND ND ND ND 0.945 1 8 0 0 580 0 0 39 12 100 0.08
METALS Sodium SE 12 mg/kg <40.8 840.0 213.8417 148.0 222.8376 ND 603.5 10 83 - - - - - - - - -
METALS Thallium SE 12 mg/kg <0.12 1.2 0.2221 ND 0.3132 ND 0.683 2 17 0 0 1.2 10 83 0.078 12 100 0.0014
METALS Vanadium SE 12 mg/kg 2.3 233.0 33.3083 11.2 65.2035 3.565 141.205 12 100 0 0 580 2 17 39 7 58 8.6
METALS Zinc SE 12 mg/kg 37.3 871.0 141.8833 47.9 245.7406 37.905 583.9 12 100 0 0 35000 0 0 2300 12 100 37
OC_PEST 4,4'-DDD SE 12 mg/kg <0.0011 <0.0029 ND ND ND ND ND 0 0 0 0 9.6 0 0 2.3 0 0 0.0075
OC_PEST 4,4'-DDE SE 12 mg/kg <0.0012 <0.0032 ND ND ND ND ND 0 0 0 0 9.3 0 0 2 0 0 0.011
OC_PEST 4,4'-DDT SE 12 mg/kg <0.00083 <0.0023 ND ND ND ND ND 0 0 0 0 8.5 0 0 1.9 0 0 0.077
OC_PEST Aldrin SE 12 mg/kg <0.00098 <0.0027 ND ND ND ND ND 0 0 0 0 0.18 0 0 0.039 12 100 0.00015
OC_PEST alpha-BHC SE 12 mg/kg <0.00074 <0.002 ND ND ND ND ND 0 0 0 0 0.36 0 0 0.086 12 100 0.000042
OC_PEST alpha-Chlordane SE 12 mg/kg <0.0013 <0.0036 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST beta-BHC SE 12 mg/kg <0.00079 <0.0022 ND ND ND ND ND 0 0 0 0 1.3 0 0 0.3 12 100 0.00015
OC_PEST delta-BHC SE 12 mg/kg <0.00088 <0.0024 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Dieldrin SE 12 mg/kg <0.0011 <0.0029 ND ND ND ND ND 0 0 0 0 0.14 0 0 0.034 12 100 0.000071
OC_PEST Endosulfan I SE 12 mg/kg <0.0011 <0.0031 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan II SE 12 mg/kg <0.0013 <0.0035 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endosulfan sulfate SE 12 mg/kg <0.00094 <0.0026 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Endrin SE 12 mg/kg <0.001 <0.0028 ND ND ND ND ND 0 0 0 0 25 0 0 1.9 0 0 0.0092
OC_PEST Endrin aldehyde SE 12 mg/kg <0.001 <0.0028 ND ND ND ND ND 0 0 - - - - - - - - -

Industrial RSL Residential RSL Risk  SSL
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Table 24. Sediment Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

G
ro

u
p

D
et

er
m

in
an

d

M
at

ri
x

N
o.

 o
f 

R
es

u
lt

s

U
n

it

M
in

M
ax

M
ea

n

M
ed

ia
n

S
ta

n
d

ar
d

 D
ev

ia
ti

on

5t
h

 P
er

ce
n

ti
le

95
th

 P
er

ce
n

ti
le

# 
>

 L
O

D

%
 >

 L
O

D

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

N
o.

 E
xc

ee
d

in
g

%
 E

xc
ee

d
in

g

A
ct

io
n

 L
ev

el

Industrial RSL Residential RSL Risk  SSL

OC_PEST Endrin ketone SE 12 mg/kg <0.0011 <0.0031 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST gamma-BHC (Lindane) SE 12 mg/kg <0.00072 <0.002 ND ND ND ND ND 0 0 0 0 2.5 0 0 0.57 12 100 0.00024
OC_PEST gamma-Chlordane SE 12 mg/kg <0.0018 <0.0049 ND ND ND ND ND 0 0 - - - - - - - - -
OC_PEST Heptachlor SE 12 mg/kg <0.001 <0.0029 ND ND ND ND ND 0 0 0 0 0.63 0 0 0.13 12 100 0.00012
OC_PEST Heptachlor epoxide SE 12 mg/kg <0.0016 <0.0044 ND ND ND ND ND 0 0 0 0 0.33 0 0 0.07 12 100 0.000028
OC_PEST Methoxychlor SE 12 mg/kg <0.0017 <0.0048 ND ND ND ND ND 0 0 0 0 410 0 0 32 0 0 0.2
OC_PEST Toxaphene SE 12 mg/kg <0.024 <0.065 ND ND ND ND ND 0 0 0 0 2.1 0 0 0.49 12 100 0.011
PCB Aroclor 1016 SE 12 mg/kg <0.011 <0.03 ND ND ND ND ND 0 0 0 0 5.1 0 0 0.41 3 25 0.013
PCB Aroclor 1221 SE 12 mg/kg <0.011 <0.03 ND ND ND ND ND 0 0 0 0 0.83 0 0 0.2 12 100 0.00008
PCB Aroclor 1232 SE 12 mg/kg <0.011 <0.03 ND ND ND ND ND 0 0 0 0 0.72 0 0 0.17 12 100 0.00008
PCB Aroclor 1242 SE 12 mg/kg <0.011 <0.03 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 12 100 0.0012
PCB Aroclor 1248 SE 12 mg/kg <0.011 <0.03 ND ND ND ND ND 0 0 0 0 0.95 0 0 0.23 12 100 0.0012
PCB Aroclor 1254 SE 12 mg/kg <0.011 <0.031 ND ND ND ND ND 0 0 0 0 0.97 0 0 0.12 12 100 0.002
PCB Aroclor 1260 SE 12 mg/kg <0.011 <0.031 ND ND ND ND ND 0 0 0 0 0.99 0 0 0.24 11 92 0.0055
PCB Aroclor 1268 SE 12 mg/kg <0.011 <0.031 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Aroclor-1262 SE 12 mg/kg <0.011 <0.031 ND ND ND ND ND 0 0 - - - - - - - - -
PCB Polychlorinated biphenyls, Total SE 12 mg/kg <0.011 <0.031 ND ND ND ND ND 0 0 0 0 0.94 0 0 0.23 10 83 0.0068
SVOC 1,1'-Biphenyl SE 12 mg/kg <0.034 <0.87 ND ND ND ND ND 0 0 0 0 20 0 0 4.7 12 100 0.00087
SVOC 1,2,4,5-Tetrachlorobenzene SE 12 mg/kg <0.03 <0.76 ND ND ND ND ND 0 0 0 0 35 0 0 2.3 12 100 0.00079
SVOC 1,4-Dioxane SE 12 mg/kg <0.11 <2.7 ND ND ND ND ND 0 0 0 0 24 0 0 5.3 12 100 0.000094
SVOC 2,2'-oxybis[1-chloropropane] SE 12 mg/kg <0.016 <0.42 ND ND ND ND ND 0 0 0 0 4700 0 0 310 4 33 0.026
SVOC 2,3,4,6-Tetrachlorophenol SE 12 mg/kg <0.037 <0.96 ND ND ND ND ND 0 0 0 0 2500 0 0 190 12 100 0.018
SVOC 2,4,5-Trichlorophenol SE 12 mg/kg <0.04 <1 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 8 0.4
SVOC 2,4,6-Trichlorophenol SE 12 mg/kg <0.011 <0.29 ND ND ND ND ND 0 0 0 0 82 0 0 6.3 12 100 0.0012
SVOC 2,4-Dichlorophenol SE 12 mg/kg <0.0094 <0.24 ND ND ND ND ND 0 0 0 0 250 0 0 19 12 100 0.0023
SVOC 2,4-Dimethylphenol SE 12 mg/kg <0.088 <2.2 ND ND ND ND ND 0 0 0 0 1600 0 0 130 12 100 0.042
SVOC 2,4-Dinitrophenol SE 12 mg/kg <0.3 <7.7 ND ND ND ND ND 0 0 0 0 160 0 0 13 12 100 0.0044
SVOC 2,4-Dinitrotoluene SE 12 mg/kg <0.016 <0.4 ND ND ND ND ND 0 0 0 0 7.4 0 0 1.7 12 100 0.00032
SVOC 2,6-Dinitrotoluene SE 12 mg/kg <0.021 <0.54 ND ND ND ND ND 0 0 0 0 1.5 0 0 0.36 12 100 0.000067
SVOC 2-Chloronaphthalene SE 12 mg/kg <0.009 <0.23 ND ND ND ND ND 0 0 0 0 6000 0 0 480 0 0 0.39
SVOC 2-Chlorophenol SE 12 mg/kg <0.01 <0.26 ND ND ND ND ND 0 0 0 0 580 0 0 39 10 83 0.0089
SVOC 2-Methylnaphthalene SE 12 mg/kg <0.0088 0.52 0.0639 ND 0.1476 ND 0.3055 2 17 0 0 300 0 0 24 2 17 0.019
SVOC 2-Methylphenol SE 12 mg/kg <0.017 <0.44 ND ND ND ND ND 0 0 0 0 4100 0 0 320 1 8 0.075
SVOC 2-Nitroaniline SE 12 mg/kg <0.013 <0.34 ND ND ND ND ND 0 0 0 0 800 0 0 63 11 92 0.008
SVOC 2-Nitrophenol SE 12 mg/kg <0.013 <0.34 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 3 & 4 Methylphenol SE 12 mg/kg <0.011 0.49 0.0822 ND 0.1444 ND 0.3415 2 17 - - - - - - - - -
SVOC 3,3'-Dichlorobenzidine SE 12 mg/kg <0.044 <1.1 ND ND ND ND ND 0 0 0 0 5.1 0 0 1.2 12 100 0.00082
SVOC 3-Nitroaniline SE 12 mg/kg <0.012 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4,6-Dinitro-2-methylphenol SE 12 mg/kg <0.11 <2.7 ND ND ND ND ND 0 0 0 0 6.6 1 8 0.51 12 100 0.00026
SVOC 4-Bromophenyl phenyl ether SE 12 mg/kg <0.013 <0.32 ND ND ND ND ND 0 0 - - - - - - - - -
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Industrial RSL Residential RSL Risk  SSL

SVOC 4-Chloro-3-methylphenol SE 12 mg/kg <0.017 <0.44 ND ND ND ND ND 0 0 0 0 8200 0 0 630 1 8 0.17
SVOC 4-Chloroaniline SE 12 mg/kg <0.01 0.13 ND ND ND ND 0.13 1 8 0 0 11 0 0 2.7 12 100 0.00016
SVOC 4-Chlorophenyl phenyl ether SE 12 mg/kg <0.012 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC 4-Nitroaniline SE 12 mg/kg <0.015 <0.38 ND ND ND ND ND 0 0 0 0 110 0 0 25 12 100 0.0016
SVOC 4-Nitrophenol SE 12 mg/kg <0.19 <4.9 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Acenaphthene SE 12 mg/kg <0.0096 4.1 0.3756 ND 1.1754 ND 1.999 2 17 0 0 4500 0 0 360 1 8 0.55
SVOC Acenaphthylene SE 12 mg/kg <0.01 0.086 ND ND ND ND 0.1058 1 8 - - - - - - - - -
SVOC Acetophenone SE 12 mg/kg <0.0087 <0.22 ND ND ND ND ND 0 0 0 0 12000 0 0 780 1 8 0.058
SVOC Anthracene SE 12 mg/kg <0.038 9.9 1.0074 ND 2.8404 ND 5.39 2 17 0 0 23000 0 0 1800 1 8 5.8
SVOC Atrazine SE 12 mg/kg <0.018 <0.45 ND ND ND ND ND 0 0 0 0 10 0 0 2.4 12 100 0.0002
SVOC Benzaldehyde SE 12 mg/kg <0.03 0.17 0.0929 ND 0.1053 ND 0.269 2 17 0 0 820 0 0 170 12 100 0.0041
SVOC Benzo[a]anthracene SE 12 mg/kg <0.033 76.0 7.5744 0.09 21.9165 ND 41.9 6 50 2 17 2.9 3 25 0.16 12 100 0.0042
SVOC Benzo[a]pyrene SE 12 mg/kg <0.012 100.0 9.9943 0.097 28.861 ND 55.45 8 67 2 17 0.29 9 75 0.016 12 100 0.004
SVOC Benzo[b]fluoranthene SE 12 mg/kg <0.016 210.0 20.9525 0.195 60.6273 ND 116.5 7 58 2 17 2.9 6 50 0.16 7 58 0.041
SVOC Benzo[g,h,i]perylene SE 12 mg/kg <0.023 150.0 13.7013 0.1105 43.0821 ND 74.65 7 58 - - - - - - - - -
SVOC Benzo[k]fluoranthene SE 12 mg/kg <0.017 64.0 6.8001 0.0555 18.66 ND 38.15 6 50 1 8 29 2 17 1.6 2 17 0.4
SVOC Bis(2-chloroethoxy)methane SE 12 mg/kg <0.012 <0.32 ND ND ND ND ND 0 0 0 0 250 0 0 19 12 100 0.0013
SVOC Bis(2-chloroethyl)ether SE 12 mg/kg <0.0094 <0.24 ND ND ND ND ND 0 0 0 0 1 0 0 0.23 12 100 0.0000036
SVOC Bis(2-ethylhexyl) phthalate SE 12 mg/kg <0.016 0.18 0.0503 ND 0.0659 ND 0.189 2 17 0 0 160 0 0 39 0 0 1.3
SVOC Butyl benzyl phthalate SE 12 mg/kg <0.012 <0.31 ND ND ND ND ND 0 0 0 0 1200 0 0 290 0 0 0.24
SVOC Caprolactam SE 12 mg/kg <0.029 <0.73 ND ND ND ND ND 0 0 0 0 40000 0 0 3100 1 8 0.25
SVOC Carbazole SE 12 mg/kg <0.0099 9.6 0.8993 ND 2.7545 ND 4.87 4 33 - - - - - - - - -
SVOC Chrysene SE 12 mg/kg <0.011 150.0 14.1285 0.18 43.0951 ND 77.4 9 75 0 0 290 2 17 16 2 17 1.2
SVOC Dibenz(a,h)anthracene SE 12 mg/kg <0.021 40.0 3.7639 ND 11.4933 ND 20.64 4 33 2 17 0.29 11 92 0.016 11 92 0.013
SVOC Dibenzofuran SE 12 mg/kg <0.012 1.4 0.174 ND 0.4134 ND 0.9215 2 17 0 0 100 0 0 7.3 9 75 0.015
SVOC Diethyl phthalate SE 12 mg/kg <0.011 <0.29 ND ND ND ND ND 0 0 0 0 66000 0 0 5100 0 0 0.61
SVOC Dimethyl phthalate SE 12 mg/kg <0.012 <0.3 ND ND ND ND ND 0 0 - - - - - - - - -
SVOC Di-n-butyl phthalate SE 12 mg/kg <0.012 <0.3 ND ND ND ND ND 0 0 0 0 8200 0 0 630 0 0 0.23
SVOC Di-n-octyl phthalate SE 12 mg/kg <0.02 <0.52 ND ND ND ND ND 0 0 0 0 820 0 0 63 0 0 5.7
SVOC Fluoranthene SE 12 mg/kg <0.012 120.0 11.8808 0.2 34.5722 ND 65.55 9 75 0 0 3000 0 0 240 2 17 8.9
SVOC Fluorene SE 12 mg/kg <0.0087 2.1 0.1937 ND 0.601 ND 1.0055 2 17 0 0 3000 0 0 240 1 8 0.54
SVOC Hexachlorobenzene SE 12 mg/kg <0.016 <0.41 ND ND ND ND ND 0 0 0 0 0.96 0 0 0.21 12 100 0.00012
SVOC Hexachlorobutadiene SE 12 mg/kg <0.011 <0.29 ND ND ND ND ND 0 0 0 0 5.3 0 0 1.2 12 100 0.00027
SVOC Hexachlorocyclopentadiene SE 12 mg/kg <0.025 <0.63 ND ND ND ND ND 0 0 0 0 0.75 1 8 0.18 12 100 0.00013
SVOC Hexachloroethane SE 12 mg/kg <0.015 <0.37 ND ND ND ND ND 0 0 0 0 8 0 0 1.8 12 100 0.0002
SVOC Indeno[1,2,3-cd]pyrene SE 12 mg/kg <0.027 140.0 13.0259 0.1435 40.2144 ND 71.25 7 58 2 17 2.9 6 50 0.16 6 50 0.13
SVOC Isophorone SE 12 mg/kg <0.0086 0.078 0.0301 ND 0.0339 ND 0.0924 2 17 0 0 2400 0 0 570 3 25 0.026
SVOC Naphthalene SE 12 mg/kg <0.01 0.89 0.1176 ND 0.2663 ND 0.615 2 17 0 0 17 0 0 3.8 12 100 0.00054
SVOC Nitrobenzene SE 12 mg/kg <0.013 <0.32 ND ND ND ND ND 0 0 0 0 22 0 0 5.1 12 100 0.000092
SVOC N-Nitrosodi-n-propylamine SE 12 mg/kg <0.013 <0.34 ND ND ND ND ND 0 0 0 0 0.33 1 8 0.078 12 100 0.0000081
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Table 24. Sediment Analytical Results Statistical Summary
                 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT
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Industrial RSL Residential RSL Risk  SSL

SVOC N-Nitrosodiphenylamine SE 12 mg/kg <0.036 <0.92 ND ND ND ND ND 0 0 0 0 470 0 0 110 3 25 0.067
SVOC Pentachlorophenol SE 12 mg/kg <0.048 <1.2 ND ND ND ND ND 0 0 0 0 4 0 0 1 12 100 0.000057
SVOC Phenanthrene SE 12 mg/kg <0.011 41.0 3.9904 0.091 11.7877 ND 21.86 8 67 - - - - - - - - -
SVOC Phenol SE 12 mg/kg <0.013 <0.33 ND ND ND ND ND 0 0 0 0 25000 0 0 1900 0 0 0.33
SVOC Pyrene SE 12 mg/kg <0.018 120.0 11.4593 0.205 34.484 0.0173 62.8 8 67 0 0 2300 0 0 180 2 17 1.3
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

GW01 GW01 GW01 GW01 GW01 GW01
06/12/2015 09/15/2015 12/08/2015 03/23/2016 06/08/2016 09/07/2016

CFGW01-1506_20150612_N CFGW01-1509_20150909_N CFGW01-1512_20151209_N CFGW01-1603_20160323_N CFGW01-1606_20160608_N CFGW01-1609_20160907_N
N N N N N N

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l 10 U 10 U 10 U 10 U 10 U 10 U
Fluoride 4000 4000 80 ug/l 100 U 100 U 100 U 100 U 100 170 

Sample Location:

Sample Designation:
Sample Date:

Sample Type:
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW01 GW01 GW02 GW02 GW02 GW02
11/29/2016 03/08/2017 06/12/2015 09/15/2015 12/08/2015 03/23/2016

CFGW01-1611_20161129_N CFGW01-1703_20170308_N CFGW02-1506_20150612_N CFGW02-1509_20150909_N CFGW02-1512_20151209_N CFGW02-1603_20160323_N
N N N N N N

10 U 10 U 10 U 10 U 10 U 10 U
220 100 100 U 100 U 100 U 110 
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW02 GW02 GW02 GW02 GW03 GW03 GW04
06/08/2016 09/07/2016 11/29/2016 03/08/2017 04/01/2014 11/20/2014 06/12/2015

CFGW02-1606_20160608_N CFGW02-1609_20160907_N CFGW02-1611_20161129_N CFGW02-1703_20170308_N GW03_20140401 GW03_20141120 CFGW04-1506_20150612_N
N N N N N N N

10 U 10 U 10 U 10 U 5 U 5 U 10 U
100 U 280 210 100 200 U 100 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW04 GW04 GW04 GW04 GW04 GW04
09/09/2015 12/08/2015 03/23/2016 06/08/2016 09/07/2016 11/29/2016

CFGW04-1509_20150909_N CFGW04-1512_20151209_N CFGW04-1603_20160323_N CFGW04-1606_20160608_N CFGW04-1609_20160907_N CFGW04-1611_20161129_N
N N N N N N

10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 110 100 U 180 160 
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW04 GW04 GW05 GW05 GW05 GW05
03/08/2017 06/12/2015 06/12/2015 09/09/2015 12/08/2015 03/23/2016

CFGW04-1703_20170308_N CFGWD-1506_20150612_N CFGW05-1506_20150612_N CFGW05-1509_20150909_N CFGW05-1512_20151209_N CFGW05-1603_20160323_N
N FD N N N N

10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 100 U 100 U 110 
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW05 GW05 GW05 GW05 GW06 GW06
06/08/2016 09/07/2016 11/29/2016 03/08/2017 06/12/2015 09/15/2015

CFGW05-1606_20160608_N CFGW05-1609_20160907_N CFGW05-1611_20161129_N CFGW05-1703_20170308_N CFGW06-1506_20150612_N CFGW06-1509_20150909_N
N N N N N N

10 U 10 U 10 U 10 U 10 U 10 U
100 U 270 210 100 U 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW06 GW06 GW06 GW06 GW06 GW06
12/07/2015 03/23/2016 06/08/2016 09/07/2016 11/29/2016 03/08/2017

CFGW06-1512_20151209_N CFGW06-1603_20160323_N CFGW06-1606_20160608_N CFGW06-1609_20160907_N CFGW06-1611_20161129_N CFGW06-1703_20170308_N
N N N N N N

10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 130 160 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW06 GW06 GW06 GW07 GW07 GW07 GW07
06/08/2016 04/01/2014 11/20/2014 06/12/2015 09/15/2015 12/07/2015 03/23/2016

CFGWD-1606_20160608_N GW06_20140401 GW06_20141120 CFGW07-1506_20150612_N CFGW07-1509_20150909_N CFGW07-1512_20151209_N CFGW07-1603_20160323_N
FD N N N N N N

10 U 5 U 5 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW07 GW07 GW07 GW07 GW07 GW07 GW08
06/08/2016 09/07/2016 11/29/2016 03/08/2017 04/01/2014 11/20/2014 04/01/2014

CFGW07-1606_20160608_N CFGW07-1609_20160907_N CFGW07-1611_20161129_N CFGW07-1703_20170308_N GW07_20140401 GW07_20141120 GW08_20140401
N N N N N N N

10 U 10 U 10 U 10 U 5 U 5 U 5 U
100 U 190 100 100 U 100 U 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW08 GW09 GW09 GW09 GW09 GW09
11/20/2014 06/12/2015 09/09/2015 12/07/2015 03/23/2016 06/08/2016

GW08_20141120 CFGW09-1506_20150612_N CFGW09-1509_20150909_N CFGW09-1512_20151209_N CFGW09-1603_20160323_N CFGW09-1606_20160608_N
N N N N N N

5 U 10 U 10 U 10 U 10 U 10 U
100 U 120 140 120 150 150 
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW09 GW09 GW09 GW09 GW09 GW09
09/07/2016 11/29/2016 11/29/2016 03/08/2017 09/09/2015 11/29/2016

CFGW09-1609_20160907_N CFGW09-1611_20161107_A CFGW09-1611_20161129_N CFGW09-1703_20170308_N CFGWD-1509_20150909_N CFGWD-1611_20161107_A
N N N N FD FD

10 U 10 U 10 U 10 U 10 U 10 U
240 100 180 140 140 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW09 GW09 GW09 GW10 GW10 GW10 GW12
11/29/2016 04/01/2014 11/20/2014 09/07/2016 11/29/2016 03/08/2017 06/18/2015

CFGWD-1611_20161129_N GW09_20140401 GW09_20141120 CFGW10-1609_20160907_N CFGW10-1611_20161129_N CFGW10-1703_20170308_N CFGW12-1506_20150618_N
FD N N N N N N

10 U 5 U 5 U 10 U 10 U 10 U 10 U
180 130 100 230 200 110 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW12 GW12 GW12 GW12 GW12 GW12 GW12
09/09/2015 12/07/2015 03/23/2016 06/08/2016 06/08/2016 07/14/2016 07/14/2016

CFGW12-1509_20150909_N CFGW12-1512_20151209_N CFGW12-1603_20160323_N CFGW12-1606_20160608_N CFGW12-1606_20160608_N_A CFGW12-1607 CFGW12-1607A
N N N N N N N

10 U 10 U 10 U NA 10 H 10 U 10 U
100 U 100 U 110 100 U NA 220 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW12 GW12 GW12 GW12 GW12 GW12 GW14
09/07/2016 09/07/2016 07/14/2016 07/14/2016 09/07/2016 09/07/2016 04/01/2014

CFGW12-1609_20160907_A CFGW12-1609_20160907_N CFGWD-1607 CFGWD-1607_20160714_N CFGWD-1609_20160907_A CFGWD-1609_20160907_N GW14_20140401
N N FD FD FD FD N

10 U 10 U 10 U 10 U 10 U 10 U 5 U
100 U 260 100 U 240 100 U 230 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW14 GW19 GW19 GW19 GW19 GW19 GW19
11/20/2014 09/07/2016 11/29/2016 03/08/2017 04/01/2014 11/20/2014 11/20/2014

GW14_20141120 CFGW19-1609_20160907_N CFGW19-1611_20161129_N CFGW19-1703_20170308_N GW19_20140401 GW19_20141120 GW19_DUP_20141120
N N N N N N FD

5 U 10 U 10 U 10 U 5 U 5 U 10 
100 U 220 150 100 U 100 U 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW20 GW20 GW20 GW20 GW20 GW20
06/12/2015 09/15/2015 12/08/2015 03/23/2016 06/08/2016 09/07/2016

CFGW20-1506_20150612_N CFGW20-1509_20150909_N CFGW20-1512_20151209_N CFGW20-1603_20160323_N CFGW20-1606_20160608_N CFGW20-1609_20160907_N
N N N N N N

10 U 10 U 10 U 10 U 10 U 10 U
100 U 130 140 160 130 260 
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW20 GW20 GW20 GW20 GW20 GW21 GW21
11/29/2016 03/08/2017 12/08/2015 04/01/2014 11/20/2014 09/15/2015 12/07/2015

CFGW20-1611_20161129_N CFGW20-1703_20170308_N CFGWD-1512_20151209_N GW20_20140401 GW20_20141120 CFGW21-1509_20150909_N CFGW21-1512_20151209_N
N N FD N N N N

10 U 10 U 10 U 5 U 5 U 10 U 10 U
190 150 140 140 200 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW21 GW21 GW21 GW21 GW21 GW21
03/23/2016 06/08/2016 09/07/2016 11/29/2016 03/08/2017 03/23/2016

CFGW21-1603_20160323_N CFGW21-1606_20160608_N CFGW21-1609_20160907_N CFGW21-1611_20161129_N CFGW21-1703_20170308_N CFGWD-1603_20160323_N
N N N N N FD

10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 110 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW22 GW22 GW23 GW23 GW23 GW23
11/29/2016 03/08/2017 11/29/2016 03/08/2017 03/08/2017 03/08/2017

CFGW22-1611_20161129_N CFGW22-1703_20170308_N CFGW23-1611_20161129_N CFGW23-1703_20170308_A CFGW23-1703_20170308_N CFGWD-1703_20170308_A
N N N FD N N

10 U 10 U 10 U 10 U 10 U 10 U
140 100 U 170 100 U 100 U 100 U
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Table 25.  Residential Well Sampling Results
                   Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 
Human Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Cyanide, Total 200 200 0.15 ug/l
Fluoride 4000 4000 80 ug/l

Sample Location:

Sample Designation:
Sample Date:

Sample Type:

GW23
03/08/2017

CFGWD-1703_20170308_N
FD

10 U
100 U
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

FIGURES 

1. RI/FS Site Boundary 

2. Site Features 

3. Electrical Resistivity/Induced Polarization Transect Locations 

4. Landfill Soil Gas Screening Results 

5. AGI Passive Soil Gas Sampling Results 

6. GPR Landfill Survey Transects 

7. Asbestos Landfill Test Pit Locations 

8. Residential Well Sampling Locations 
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RI/FS SITE BOUNDARY
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APPENDICES 

A. Selected Photographs from Phase 1 Site Characterization Field Activities 

1. Photographs from Field Activities 

2. Photographs from Asbestos Landfill Testpitting Activities 

B. ER/IP Geophysical Summary Report 

C. Field Datasheets  

1. Soil Gas Screening 

2. Drilling and Soil Sampling 

3. Monitoring Well Development 

4. Groundwater Sampling 

5. Surface Water and Sediment Sampling 

D. Soil Boring and Monitoring Well Construction Logs 

E. Landfill GPR Summary Report 

F. Surface Water Discharge Calculations 

G. QA/QC Field Audit Forms 

H. Data Validation Reports 

I. Field Modification Forms 

J. FOIA Request Responses 

K. Hydrographs from Long Term Pressure Transducer Data 

L. Soil Laboratory Analytical Data Tables  

1. VOCs in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations 

2. SVOCs in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations 

3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations 

4. PCBs in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations  
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5. Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations  

6. General Chemistry in Soil Samples from Site-wide Soil Boring and 
Monitoring Well Locations 

7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well 
Locations 

8. SVOCs in Incremental Soil Samples 

9. Metals in Incremental Soil Samples 

10. PCBs in Incremental Soil Samples 

11. Pesticides in Incremental Soil Samples 

12. General Chemistry in Incremental Soil Samples 

13. VOCs in Soil Samples from Drainage Structure Sampling Locations 

14. SVOCs in Soil Samples from Drainage Structure Sampling Locations  

15. Metals in Soil Samples from Drainage Structure Sampling Locations 

16. PCBs in Soil Samples from Drainage Structure Sampling Locations 

17. Pesticides in Soil Samples from Drainage Structure Sampling Locations 

18. General Chemistry in Soil Samples from Drainage Structure Sampling 
Locations 

19. VOCs in Soil Samples from Background Area Samplings Locations 

20. SVOCs in Soil Samples from Background Area Samplings Locations 

21. Metals in Soil Samples from Background Area Samplings Locations 

22. PCBs in Soil Samples from Background Area Samplings Locations 

23. Pesticides in Soil Samples from Background Area Samplings Locations 

24. General Chemistry in Soil Samples from Background Area Samplings Locations 

25. VOCs in Soil Samples from Borrow Pit Sampling Locations 

26. SVOCs in Soil Samples from Borrow Pit Sampling Locations 

27. Metals in Soil Samples from Borrow Pit Sampling Locations 

28. PCBs in Soil Samples from Borrow Pit Sampling Locations  

29. Pesticides in Soil Samples from Borrow Pit Sampling Locations 
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30. General Chemistry Soil Samples from Borrow Pit Sampling Locations 

M. Calculation of Relative Percent Difference (RPD) in Resampled Operational 
Area Soil Samples 

1. SVOC RPD Calculation 

2. Metals RPD Calculation 

3. PCB RPD Calculation  

4. Pesticides RPD Calculation 

5. General Chemistry RPD Calculation 

6. SVOC RPD Adjusted Value 

7. Metals RPD Adjusted Value 

8. PCB RPD Adjusted Value 

9. Pesticides RPD Adjusted Value 

10. General Chemistry RPD Adjusted Value 

N. Soil Thematic Maps 

1. Concentrations of Cyanide and Fluoride in Soil  

2. Concentrations of Selected PAHs in Surface Soil  

3. Concentrations of Selected PAHs in Shallow Soil  

4. Concentrations of Selected PAHs in Intermediate Depth Soil  

5. Concentrations of Selected Metals in Surface Soil  

6. Concentrations of Selected Metals in Shallow Soil  

7. Concentrations of Selected Metals in Intermediate Depth Soil  

8. Concentrations of Cyanide and Fluoride in Incremental Soil Samples from 
Operational Grid Area 

9. Concentrations of Selected PAHs in Incremental Surface Soil Samples from 
Operational Grid Area 

10. Concentrations of Selected PAHs in Incremental Shallow Soil Samples from 
Operational Grid Area 

11.  Concentrations of Selected Metals in Incremental Surface Soil Samples from 
Operational Grid Area 
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12. Concentrations of Selected Metals in Incremental Shallow Soil Samples from 
Operational Grid Area 

O. ProUCL Outputs for Lead Sieved Vs Bulk Concentration Comparisons 

P. ProUCL Outputs 

1. ProUCL Outputs for Background Threshold Values 

2. ProUCL Outputs for Borrow Pit Area Statistics 

Q. ProUCL Background Threshold Values Summary Table 

R. Background Soil Maps 

1. Comparison of Aluminum Concentrations in Surface Soil to Background 
Statistics 

2. Comparison of Arsenic Concentrations in Surface Soil to Background 
Statistics 

3. Comparison of Barium Concentrations in Surface Soil to Background 
Statistics 

4. Comparison of Beryllium Concentrations in Surface Soil to Background 
Statistics 

5. Comparison of Calcium Concentrations in Surface Soil to Background 
Statistics 

6. Comparison of Chromium Concentrations in Surface Soil to Background 
Statistics 

7. Comparison of Cobalt Concentrations in Surface Soil to Background Statistics 

8. Comparison of Copper Concentrations in Surface Soil to Background 
Statistics 

9. Comparison of Iron Concentrations in Surface Soil to Background Statistics 

10. Comparison of Lead Concentrations in Surface Soil to Background Statistics 

11. Comparison of Magnesium Concentrations in Surface Soil to Background 
Statistics 

12. Comparison of Manganese Concentrations in Surface Soil to Background 
Statistics 

13. Comparison of Mercury Concentrations in Surface Soil to Background 
Statistics 
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14. Comparison of Nickel Concentrations in Surface Soil to Background Statistics 

15. Comparison of Potassium Concentrations in Surface Soil to Background 
Statistics 

16. Comparison of Selenium Concentrations in Surface Soil to Background 
Statistics 

17. Comparison of Sodium Concentrations in Surface Soil to Background 
Statistics 

18. Comparison of Vanadium Concentrations in Surface Soil to Background 
Statistics 

19. Comparison of Zinc Concentrations in Surface Soil to Background Statistics 

20. Comparison of Aluminum Concentrations in Shallow Soil to Background 
Statistics 

21. Comparison of Arsenic Concentrations in Shallow Soil to Background Statistics 

22. Comparison of Barium Concentrations in Shallow Soil to Background 
Statistics 

23. Comparison of Beryllium Concentrations in Shallow Soil to Background 
Statistics 

24. Comparison of Calcium Concentrations in Shallow Soil to Background 
Statistics 

25. Comparison of Chromium Concentrations in Shallow Soil to Background 
Statistics 

26. Comparison of Cobalt Concentrations in Shallow Soil to Background 
Statistics 

27. Comparison of Copper Concentrations in Shallow Soil to Background 
Statistics 

28. Comparison of Iron Concentrations in Shallow Soil to Background Statistics 

29. Comparison of Lead Concentrations in Shallow Soil to Background Statistics 

30. Comparison of Magnesium Concentrations in Shallow Soil to Background 
Statistics 

31. Comparison of Manganese Concentrations in Shallow Soil to Background 
Statistics 
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32. Comparison of Mercury Concentrations in Shallow Soil to Background 
Statistics 

33. Comparison of Nickel Concentrations in Shallow Soil to Background 
Statistics 

34. Comparison of Potassium Concentrations in Shallow Soil to Background 
Statistics 

35. Comparison of Sodium Concentrations in Shallow Soil to Background 
Statistics 

36. Comparison of Vanadium Concentrations in Shallow Soil to Background 
Statistics 

37. Comparison of Zinc Concentrations in Shallow Soil to Background Statistics 

38. Comparison of Aluminum Concentrations in Intermediate Depth Soil to 
Background Statistics 

39. Comparison of Arsenic Concentrations in Intermediate Depth Soil to 
Background Statistics 

40. Comparison of Barium Concentrations in Intermediate Depth Soil to 
Background Statistics 

41. Comparison of Beryllium Concentrations in Intermediate Depth Soil to 
Background Statistics 

42. Comparison of Calcium Concentrations in Intermediate Depth Soil to 
Background Statistics 

43. Comparison of Chromium Concentrations in Intermediate Depth Soil to 
Background Statistics 

44. Comparison of Cobalt Concentrations in Intermediate Depth Soil to 
Background Statistics 

45. Comparison of Copper Concentrations in Intermediate Depth Soil to 
Background Statistics 

46. Comparison of Iron Concentrations in Intermediate Depth Soil to Background 
Statistics 

47. Comparison of Lead Concentrations in Intermediate Depth Soil to 
Background Statistics 
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48. Comparison of Magnesium Concentrations in Intermediate Depth Soil to 
Background Statistics 

49. Comparison of Manganese Concentrations in Intermediate Depth Soil to 
Background Statistics 

50. Comparison of Mercury Concentrations in Intermediate Depth Soil to 
Background Statistics 

51. Comparison of Nickel Concentrations in Intermediate Depth Soil to 
Background Statistics 

52. Comparison of Potassium Concentrations in Intermediate Depth Soil to 
Background Statistics 

53. Comparison of Vanadium Concentrations in Intermediate Depth Soil to 
Background Statistics 

54. Comparison of Zinc Concentrations in Intermediate Depth Soil to Background 
Statistics 

S. Physical Soil and Sediment Characteristics Data 

1. Grain Size 

2. Soil Moisture Content and Bulk Density 

T. Groundwater Laboratory Analytical Data Tables 

1. VOCs in Groundwater 

2. SVOCs in Groundwater 

3. Metals in Groundwater 

4. General Chemistry in Groundwater 

U. USEPA Vapor Intrusion Screening Level (VISL) Calculator 

V. Groundwater Thematic Maps 

1. Concentrations of Cyanide in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

2. Concentrations of Fluoride in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

3. Concentrations of Aluminum in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 
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4. Concentrations of Arsenic in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

5. Concentrations of Cobalt in Groundwater from Monitoring Wells Screened in 
Upper Hydrogeologic Unit 

6. Concentrations of Copper in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

7. Concentrations of Iron in Groundwater from Monitoring Wells Screened in 
Upper Hydrogeologic Unit 

8. Concentrations of Lead in Groundwater from Monitoring Wells Screened in 
Upper Hydrogeologic Unit 

9. Concentrations of Manganese in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 

10. Concentrations of Thallium in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

11. Concentrations of Ammonia in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

12. Concentrations of Chloride in Groundwater from Monitoring Wells Screened 
in Upper Hydrogeologic Unit 

13. Concentrations of Calcium Carbonate in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 

14. Concentrations of Nitrate in Groundwater from Monitoring Wells Screened in 
Upper Hydrogeologic Unit 

15. Concentrations of Orthophosphate in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 

16. Concentrations of Sulfate in Groundwater from Monitoring Wells Screened in 
Upper Hydrogeologic Unit 

17. Concentrations of Cyanide in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

18. Concentrations of Fluoride in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

19. Concentrations of Aluminum in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 
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20. Concentrations of Arsenic in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

21. Concentrations of Cobalt in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

22. Concentrations of Copper in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

23. Concentrations of Iron in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

24. Concentrations of Lead in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

25. Concentrations of Manganese in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 

26. Concentrations of Thallium in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

27. Concentrations of Ammonia in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

28. Concentrations of Chloride in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

29. Concentrations of Calcium in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

30. Concentrations of Nitrate in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

31. Concentrations of Orthophosphate in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 

32. Concentrations of Sulfate in Groundwater from Monitoring Wells Screened 
Below Upper Hydrogeologic Unit 

W. Surface Water Laboratory Analytical Data Tables 

1. VOCs in Surface Water 

2. SVOCs in Surface Water 

3. Metals in Surface Water 

4. PCBs in Surface Water 
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5. Pesticides in Surface Water 

6. General Chemistry in Surface Water 

X. Surface Water Thematic Maps 

1. Concentrations of Cyanide in Surface Water 

2. Concentrations of Fluoride in Surface Water 

3. Concentrations of Aluminum in Surface Water 

4. Concentrations of Arsenic in Surface Water  

5. Concentrations of Cobalt in Surface Water 

6. Concentrations of Copper in Surface Water  

7. Concentrations of Iron in Surface Water  

8. Concentrations of Lead in Surface Water 

9. Concentrations of Thallium in Surface Water 

10. Concentrations of Manganese in Surface Water 

Y. Sediment Laboratory Analytical Data Tables 

1. SVOCs in Sediment  

2. Metals in Sediment  

3. PCBs in Sediment  

4. Pesticides in Sediment  

5. General Chemistry in Sediment  

Z. Sediment Thematic Maps 

1. Concentrations of Cyanide and Fluoride in Sediment 

2. Concentrations of PAHs in Sediment 

3. Concentrations of Selected Metals in Sediment 

AA. Method Detection Limit Comparison Table 

AB. Investigation Derived Waste Manifests 
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APPENDIX A 

Selected Photographs from Phase 1  

Site Characterization Field Activities 

1. Photographs from Field Activities 

2. Photographs from Asbestos Landfill Test Pitting Activities 
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Photograph 2: View of the North Asbestos Landfill looking northwest from the eastern 
side of the feature; Photo taken in April 2016

Photos = 4.25 x 5.67

Photograph 1: View of the Industrial Landfill looking northwest from the west side of the 
feature; Photo taken in April 2016
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Photograph 3: View of the South Asbestos 
Landfill looking south 
from the middle side of the 
feature; Photo taken in 
April 2016

Photograph 4: View of the West Landfill looking 
east; Photo taken in April 2016
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Photograph 5: View of the Center 
Landfill looking east 
with CFMW-016a 
mark-out in 
foreground; Photo 
taken on April 12, 
2016

Photograph 6: View of the Sanitary Landfill looking northeast; Photo taken 
in April 2016
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Photograph 7: View of the Wet Scrubber Sludge 
Pond looking west; Photo taken 
on April 12, 2016

Photograph 8: View of the North Leachate 
Pond looking north; Photo taken 
on April 6, 2016
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Photograph 9: View of the South Leachate Pond 
looking north across the feature; 
Photo taken on April 6, 2016

Photograph 10: View of the North-East Percolation Pond looking west from the east edge 
of feature; Photo taken on April 7, 2016
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Photograph 11: View of the North-West Percolation Pond looking east from western boundary 
of feature; Photo taken on April 4, 2016

Photograph 12: View of the West 
Percolation pond 
looking southeast 
towards the main 
plant; Photo taken 
on April 5, 2016
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Photograph 13: View of the South Percolation Pond looking west from eastern edge of 
feature; Photo taken April 7, 2016

Photograph 14: View of the Seep area looking 
west; Photo taken on April 13, 
2016
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Photograph 15: View of the Flathead River looking east; Photo taken on April 7, 2016

Photograph 16: View of Cedar Creek looking north; Photo taken on April 4, 2016
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Photograph 17: View of the Cedar Creek Reservoir 
Overflow looking south; Photo 
taken on April 6, 2016

Photograph 18: View of the Influent Ditch looking east; Photo taken on April 7, 2016
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Photograph 19: View of the Overflow Ditch looking west; Photo taken on 
April 7, 2016

Photograph 20: View of the Former Drum 
Storage Area looking south; 
Photo taken on April 12, 2016
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Photograph 21: View of the Raw Materials Loading/Unloading Area looking southeast with 
the Main Plant in the background; Photo taken on April 8, 2016

Photograph 22: View of the Paste Plant looking southwest during demolition; Photo taken 
on April 8, 2016
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Photograph 23: View of the Fueling Area looking northwest; Photo taken on April 8, 2016

Photograph 24: View of the Rod Mill looking west 
during active demolition; Photo 
taken on April 13, 2016
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Photograph 25: View of the Rectified Yard looking south; Photo taken on April 14, 2016

Photograph 26: View inside the Main Plant at Potline 2; Photo taken on April 8, 2016
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Photograph 27: View of Sands Surveying conducting a Site survey of monitoring 
wells; Photo taken on April 7, 2016

Photograph 28: View of Ground 
Penetrating 
Radar being 
employed to 
clear 
underground 
structures at 
CFSB-012; 
Photo taken on 
May 11, 2016
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Photograph 29: View of area that was cleared and 
graded for access to the West 
Percolation Pond; Photo taken on 
May 11, 2016

Photograph 30: View of the IDW stage area in the warehouse; Photo taken on May 19, 2016
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Photograph 31: View of a work zone Geoprobe TM set up at CFMW-018; Photo taken on 
May 19, 2016

Photograph 32: View of a crew drilling CFSB-009 with a Geoprobe TM; Photo taken on 
May 23, 2016
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Photograph 34: View of the installation of 
monitoring well CFMW-003a; 
Photo taken on June 1, 2016

Photos = 4.25 x 5.67

Photograph 33: View of frac tanks for 
decontamination and 
development water; Photo taken 
on May 24, 2016
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Photograph 36: View of a self-contained 
decontamination pit for the 
decontamination of drill 
rods at CFMW-012a; 
Photo taken on July 6, 
2016

Photos = 4.25 x 5.67

Photograph 35: View of work zone set up 
adjacent to Wet Scrubber 
Sludge Pond; Photo taken on 
July 6, 2016to
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Photograph 37: View of a Sonic drill rig set up at CFMW-025a; Photo taken on July 12, 2016

Photograph 38: View of well surging during 
development of a monitoring 
well; Photo taken on July 25, 
2016
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Photograph 39: View of Asbestos 
Landfill test pit 
excavation to 10 ft 
bls; Photo taken 
on August 17, 2016

Photograph 40: View of Asbestos Landfill test pit excavation with material 
encountered at 3 ft bls; Photo taken on August 18, 2016
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Photograph 41: View of soil waste bin roll-off being loaded for transportation and disposal; 
Photo taken on August 22, 2016

Photograph 42: View of Borrow test 
pit excavation to 12 
ft bls at Test Pit #20; 
Photo taken on 
August 25, 2016
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Photograph 43: View of surface water 
sampling CFSWP-017 being 
collected on Flathead River; 
Photo taken on October 4, 
3016

Photograph 44: View of surface water discharge measurement being recorded 
in Cedar Creek; Photo taken on November 30, 2016
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Photograph 45: View of groundwater sampling; Photo taken on December 13, 2016
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Photograph 2: North East Asbestos Landfill Test Pit #2 at bottom of excavation 10 ft-bls; 
Photo taken August 2016

Photograph 1: North East Asbestos 
Landfill Test Pit #1 at 
bottom of excavation 10 
feet below land surface 
(ft-bls); Photo taken 
August 2016
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Photograph 3: North East Asbestos 
Landfill Test Pit #3 at 
bottom of excavation 10 ft-
bls; Photo taken August 
2016

Photograph 4: North East Asbestos 
Landfill Test Pit #4 at 
bottom of excavation 
10 ft-bls; Photo taken 
August 2016
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Photograph 5: North West Asbestos 
Landfill Test Pit #1 with 
asbestos bag encountered at 
4.5 ft-bls; Photo taken 
August 2016

Photograph 6: North West Asbestos 
Landfill Test Pit #2 at 
bottom of excavation 9.5 
ft-bls; Photo taken August 
2016
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Photograph 7: North West Asbestos Landfill 
Test Pit #3 at bottom of 
excavation 9 ft-bls; Photo 
taken August 2016

Photograph 8: North West Asbestos Landfill Test Pit #4 with asbestos bag encountered at 3 
ft-bls; Photo taken August 2016
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Photograph 9: South East Asbestos Landfill 
Test Pit #1 sidewall at 6 ft-bls; 
Photo taken August 2016

Photograph 10: South East Asbestos 
Landfill Test Pit #2 
sidewall at 8.5 ft-bls; 
Photo taken August 
2016
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Photograph 11: South East Asbestos 
Landfill Test Pit #3 
sidewall at 10 ft-bls; Photo 
taken August 2016

Photograph 12: South East Asbestos 
Landfill Test Pit #4 with 
asbestos bag encountered 
at 6-12 inches below land 
surface; Photo taken 
August 2016
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Photograph 13: South West Asbestos 
Landfill Test Pit #1 
sidewall at 5 ft-bls; Photo 
taken August 2016

Photograph 14: South West Asbestos 
Landfill Test Pit #2 
sidewall at 6 ft-bls; Photo 
taken August 2016
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Photograph 15: South West Asbestos Landfill 
Test Pit #3 at bottom of 
excavation 10 ft-bls; Photo 
taken August 2016
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1.0 INTRODUCTION 

 

A geophysical investigation was conducted by Spectrum Geophyics (Spectrum) from April 

18
th

 to April 22nd 2016, at the Columbia Falls Aluminum Company (CFAC) property 

located near Columbia Falls, Montana (hereinafter referred to as the Site).  This work was 

done to assist Roux Associates in identifying the depth to groundwater, the depth to 

bedrock, and the depth of known landfills at the Site as part of the Phase 1 Site 

Characterization program for the ongoing Remedial Investigation and Feasibility Study 

(RI/FS).  The geophysical investigation was conducted in accordance with the Geophysical 

Work Plan prepared by Spectrum, dated March 23, 2016.  The methods used during this 

investigation were DC electrical resistivity and induced polarization (IP).  During this 

survey six electrical resistivity/IP transects were established at the Site and designated as 

Lines 1 through 6; these transects are indicated in Figure 1.  A discussion of the equipment 

used during this investigation is presented in Section 2.0, background is presented in Section 

3.0, the methods are presented in Section 4.0, field procedures are presented in Section 5.0, 

data processing is presented in Section 6.0, the results and interpretation are presented in 

Section 7.0, and limitations are presented in Section 8.0.  

 

 

2.0 EQUIPMENT 

 

Electrical resistivity and IP field equipment consisted of the Advanced Geosciences 

SuperSting R8/IP system (SuperSting), passive electrodes and associated cabling.  The 

Advanced Geosciences EarthImager
®

 software package (AGI, 2010) was used to process the 

resistivity and IP data.  This equipment is designed such that the data are collected in meters 

and then converted to feet during the data processing stage.  Utility locators and a Fisher M-

Scope were used to locate utilities and shallow metallic features along the designated 

transects.    

 

 

3.0 BACKGROUND 

 

Six transect locations were designated by Roux Associates; these transects are indicated in 

Figure 1. 

 

Groundwater was known to be present at the Site, and several wells existed at the time of 

the survey.  Based on groundwater measurements made in May of 2016 the water table was 

expected to be within 100 feet of the ground surface along most of the transects.  Bedrock at 

the Site was less well determined.  As stated in the RI/FS Work Plan: “Based on 

interpretation of the limited well logs from the Site, depth to bedrock is estimated to vary 

from 150 feet to greater than 300 feet across the majority of the Site depending on the 

proximity to the neighboring mountains and the Flathead River.  In areas to the east of the 

Site near Teakettle Mountain, depth to bedrock is likely less than 150 ft.  In the southern 
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portion of the Site near the Flathead River, depth to bedrock may be significantly deeper 

than 300 feet.”   The lateral boundaries of the landfills were known at the time of the survey; 

however the depth of waste in each landfill location was not known with certainty.  Based 

on the limited available information regarding landfill depths that was available during 

preparation of the RI/FS Work Plan, the estimated depth of waste materials in the five 

landfills located within the area of Geophysical Survey was:  

   

• West Landfill – 65 ft below landfill surface  

• Center Landfill – 15 to 20 ft 

• East Landfill – 30 to 40 ft 

• Wet Scrubber Pond – Unknown depth 

• Sanitary Landfill – Unknown depth 

 

 

4.0 METHODS  

 

4.1 Electrical Resistivity and IP 

 

DC resistivity and IP were chosen for this survey as these methods are very effective in the 

delineation of changes in subsurface materials.  In particular, these methods are sensitive to 

changes in grain size, changes in chemistry or mineralogy, changes in the saturation of 

materials, and changes in rock type.  DC resistivity and IP data provide high quality, high 

resolution 2D imaging of subsurface layers in areas where there is a contrast in electrical 

resistivity and/or chargeability across an interface, such as the contrasts between dry coarse 

grained glacial moraine, saturated moraine, landfill materials, and metamorphic argillite 

rock.  It is well documented that the electrical resistivity method is sensitive to changes in 

grain size, where coarse grained materials such as gravel and cobbles are typically higher 

resistivity than fine grained materials such as clay and silt.  In turn, the IP method is known 

to be sensitive to the water table, clay and other fine grained materials, and changes in 

chemistry associated with landfill materials.  Clays tend to have higher chargeability than 

sands, gravels or hard metamorphic or igneous rock; this is because clays tend to have more 

free ions available. By contrast, there is generally a drop in chargeability at the groundwater 

table.  This is a phenomenon that appears to be associated with a decrease in membrane 

polarization. 

 

Taken together, 2D resistivity and IP provide very powerful indicators of the nature of 

subsurface materials and their saturation along an established transect, and also allow 

discrimination between possible types of lithology giving rise to an observed geophysical 

response- for example, discrimination between high resistivity argillite rock and hard clay 

with gravel/boulders as possible sources of a high resistivity layer in the data.   As such, 

these methods are effective for the lateral and vertical boundaries of landfill material over 

native material and hard rock.  Therefore, both electrical resistivity and IP data were 

collected at the Site: electrical resistivity was used to identify the changes in lithology, and 

once these locations were identified with resistivity, IP was used to screen for the presence 

of water,clay, landfill materials, and argillite rock in these features.  
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The electrical resistivity and IP methods had their beginnings in the mining industry, but are 

now commonly used in the environmental and engineering businesses.  In the electrical 

resistivity/IP methods a DC circuit is established in the ground via cables and electrodes, 

and the ground acts as the resistor to complete the circuit.  There are several different arrays 

that can be used to collect the data; however, the most common are Wenner, Schlumberger 

and dipole-dipole.  Electrical resistivity/IP data are typically displayed in 2D sections or 

profiles where they supply lateral and vertical electrical resistivity/ chargeability 

information about materials directly below a given established transect (much like a road 

cut). 

 

 

4.1.1 Electrical Resistivity/IP Measurement 

 

The electrical resistivity of a material is a measure of the ease with which an electrical 

current can flow through that material; whereas the IP chargeability of a material is a 

measure of its ability to polarize, or hold charge, after current has been applied.   During a 

SuperSting resistivity/IP survey a known amount of current is introduced into the ground 

through two electrodes (current electrodes).  This current then travels through the ground 

and the electrical potential is measured by 2 other electrodes some distance from the current 

electrodes.  Ohm’s Law (V=IR) is then used to calculate the apparent resistivity of the 

ground through which the current has traveled, and time domain IP methods are used to 

calculate apparent chargeability.  This is done by determining the change in voltage from 

the starting voltage (in mV/V or chargeability) at specific time gates after the current has 

been turned off during a specified integration time (2 seconds for this project).  

 

The SuperSting is a system that allows automated acquisition of electrical resistivity and IP 

data.  During a SuperSting survey, many apparent resistivity/apparent chargeability 

measurements are made for a suite of electrode pair separations, and these apparent 

resistivity/ chargeability values are plotted on two-dimensional diagrams (location of 

measurement vs. depth).  The result is two 2D subsurface images (one for resistivity and one 

for IP chargeability) that contain both sounding and profiling data.  The automated 

resistivity/IP data acquisition provided by the SuperSting allows for a tremendous amount of 

data to be acquired relatively quickly at very high-resolution capability.  Once the data have 

been acquired for a given transect, they can be downloaded to a field computer and 

subsequently viewed, color-contoured, and interpreted for features of interest.   

 

 

 

 

4.2 Utility Locators 

 

Utility locators and shallow metal detectors were used to delineate metallic/conductive 

utilities in the immediate vicinity of the established resistivity/IP transects in order to 

distinguish anomalies caused by utilities from those caused by features of interest. 
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Utility locators such as the Dynatel 500A (Dynatel) and Radiodetection 4000 (RD4000) are 

specifically designed to accurately locate and delineate metallic or conductive underground 

pipes and utilities.  These locators are designed to detect the magnetic field resulting from 

an electric current flow on a line.  During the use of a locator, a transmitter emits a radio-

frequency source signal that induces a secondary electromagnetic field in nearby utilities.  A 

receiver unit measures the signal strength of this secondary magnetic field and emits an 

audible response to allow the precise location and tracing of the pipe, cable, or other 

conductor in which the signal is induced.  If the utility is accessible, the source signal can be 

directly connected to it, which makes the secondary field much larger and more readily 

measurable.  Where no direct connection is possible, the Dynatel and RD 4000 can be used 

to inductively trace the pipe or cable.  Utility locators are effective for the location of long, 

linear metallic objects. 

 

The Fisher M-Scope (M-Scope) was used to augment the investigation of metallic utilities 

and to locate shallow buried metallic features (such as buried manholes) at the Site.  The M-

Scope has a transmitter and a receiver at the ends of a short boom.  The transmitter emits a 

radio-frequency source signal that induces a secondary magnetic field in metallic material in 

its immediate vicinity.  The receiver measures the signal strength of this secondary magnetic 

field and emits an audible response, the volume and pitch of which increase in the presence 

of metallic material.  The sensitivity of the M-Scope allows the precise identification of the 

lateral boundaries of a metallic object. 

 

 

5.0 FIELD PROCEDURES 

 

5.1 Site Preparation 

 

Lines 1 through 6 were designated by Roux Associates and established by the geophysics 

crew using a survey chain and surveyor’s chalk; these transect locations are indicated in 

Figure 1. 

 

Line 1 was 540 ground meters (1771.6 ground feet) in length and ran southwest-northeast in 

the southwestern portion of the Site; the northeast end of Line 1 terminated at the Northwest 

Percolation Pond.   Line 2 was 460 ground meters (1509 ground feet) in length and  ran 

southwest-northeast in the open area just west of the Main Plant.  Line 3 was 550 ground 

meters (1804.5 ground feet) in length and ran southwest-northeast in the northeast portion of 

the Site; this line originated at the eastern edge of the Northeast Percolation Pond, came 

across the East Landfill and terminated at the northeast Site boundary.  Line 4 was 550 

ground meters (1804.5 ground feet) in length and ran southeast-northwest in the northeast 

portion of the Site; this line originated east of the Northeast Percolation Pond and came 

across the Wet Scrubber Sludge Pond and the West Landfill.  Line 5 was 500 ground meters 

(1640.4 ground feet) in length and ran southwest-northeast in the northeast portion of the 

Site; this line came across the Wet Scrubber Sludge Pond and the Center Landfill, and 

terminated at the Cedar Creek Reservoir Overflow.  Line 6 was 450 ground meters (1476.4 
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ground feet) in length and ran southwest-northeast in the northeast portion of the Site; this 

line came across the West Landfill and the Sanitary Landfill.  Once the transects were 

properly established, stations along each transect were marked with surveyor’s chalk at 10 

meter intervals.   

 

5.2 Resistivity and IP Procedures 

 

Once the transects were marked on the ground, steel stakes were established at each 

electrode station along each transect and, where necessary, salt water was added to the soil 

to improve the electrical contact between the soil and the electrode.  Once the stakes were 

established, the resistivity cable with passive electrodes was attached to each stake with a 

rubber band to form the electrical circuit.  Prior to data acquisition, all recommended 

manufacturer system tests were conducted, and relay and contact resistance tests were 

conducted on the electrodes to ensure electrical communication and that enough current was 

traveling through the ground to obtain accurate results.  Contact resistances were reduced to 

as low as possible before any measurements were taken.  Once the initial tests were 

performed, Schlumberger and dipole-dipole arrays of resistivity and IP data were collected 

along all established transects.  Two readings were taken for every measurement in order to 

test for repeatability in the readings.  

 

Once the data were acquired for a given transect, they were downloaded to a field computer, 

reviewed for quality and saved in a raw data file.  Elevations were surveyed at each 

electrode station along each transect by the Spectrum crew; these elevations were then 

calculated relative to Station 0 on each line (where this station was assigned a relative 

elevation of 0).  Subsequently, a site topography map was provided by Roux Associates, so 

that relative elevations could be converted to absolute MSL elevations.  A detailed sketch 

map of known site features that could affect the measured resistivity and IP data along each 

transect was made by the Spectrum crew.  

 

 

6.0 DATA PROCESSING 

 

6.1 Resistivity and IP Data Processing 

 

The data file saved for each transect was entered into the software program EarthImager
®

 

(Advanced Geosciences, Inc., 2010).  This program reads the data file, which contains 

information such as electrode spacing, length of transect, number of repeat measurements 

per electrode, and type of resistivity array.  Once the data are read into EarthImager
®

 they 

are reviewed for indication of erroneous or noisy data using a color graphic display.  Once 

appropriate editing has been carried out, topography information is read into the program 

and the data are then sorted into finite element blocks where each block is assigned an initial 

resistivity value.  A forward modeling algorithm that uses a non-linear least squares 

optimization technique is used to first calculate apparent resistivity values that would be 

measured with the given array type for the starting model.  The calculated apparent 

resistivity values are then compared with the measured apparent resistivity values, and the 
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difference between the two used to adjust the model block values to produce a model that 

has a lower root-mean-square (RMS) error fit to the measured section.  The program 

advances through a series of iterations until an acceptable error level is reached (usually 

10% or less) for the resistivity, at which point a linear inversion of the IP data is carried out.   

 

For each transect, the final product of the processing is two color-contoured model sections: 

one for resistivity and one for IP, where the final fitting error between the calculated 

pseudosection generated from the final model section and the actual measured 

pseudosection is represented as the RMS (root mean square) in percent.  It should be noted 

that the resolution of the resisitivity/IP method decreases with increasing depth.  Therefore, 

the finite element mesh becomes coarser with depth, providing lower resolution and a more 

generalized model.  This tends to produce broadening and flattening along the lower 

boundary.  The ultimate effect of this is that the data with the highest resolution and most 

accurate depths  are found in the upper third of the model section, where the lateral 

resolution is approximately one-half the unit electrode separation.  In terms of the data 

collected for this project, one-half the electrode spacing corresponds to 5 meters lateral 

resolution.  Because two different arrays of resistivity/IP data were collected at each 

location and then merged together during processing, the loss in resolution was minimized 

during this project. where the middle of each model section can be regarded as fairly high 

resolution as well, due to the redundancy in measurement.  The greatest limitation is in the 

data located in the bottom third of the model section (corresponding to the greatest detection 

depth), where both lateral and vertical resolution are lower than the upper two-thirds of the 

section. 

 

In terms of interpretation for the lateral and vertical boundaries of the landfills encountered 

during this project, this means that the interpreted lateral and vertical boundaries of landfills 

were made from the area in the sections with the highest resolution and the greatest density 

of data.  Despite this, it should be mentioned that horizontal boundaries between layers with 

sharp resistivity contrasts, such as those that might be expected between landfill materials 

and underlying natural materials, will be somewhat smeared in the resistivity model section 

because of the smoothing algorithm used to generate the final image.  Therefore, the 

horizontal contact separating layers of different resistivity as indicated in the model section 

would not be expected to be an exact measurement of the base of landfill materials; rather a 

smoothed image of that boundary.  Because of this limitation it is useful to correlate the 

final model section with actual drilling results for highest accuracy in interpretation. 
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7.0 RESULTS AND INTERPRETATION  

 

A Geophysical Survey Location Map is presented in Figure 1.  Electrical resistivity and IP 

profiles of the final model sections for Lines 1 through 6 are presented in Figures 2 through 

7, respectively. The following sections contain a discussion of the results.  

 

In order to facilitate discussion of resistivity values and to compare and contrast between 

transects, a standard resistivity color scheme (ranging from 1.0 Ohm-meters to 100,000 

Ohm-meters) was created and used  for all of the model resistivity profiles generated for this 

project. This color scheme ran from darkest blue (lowest resistivity) to darkest purple 

(highest resistivity). A similar standard color scheme was created for the IP chargeability 

values, where lowest chargeability values (-1000 to -250 milliseconds) are darkest blue and 

high chargeability values (200 to 650 milliseconds) ran from dark red (200 mS) to dark 

brown (650 mS).  These standard resistivity and IP chargeability color schemes were used  

for the profiles in Figures 2 through 7. 

 

It is well known that the electrical resistivity method is sensitive to changes in lithology, 

where in a general sense fine grained materials are lower resistivity and coarse grained 

materials are higher resistivity.  However, site-specific lithologic interpretation of resistivity 

can be made much more precise with ground truth from borings or wells that lie in the 

vicinity of the data.  For this project, resistivity interpretation was made from review of 

driller’s logs for the previously existing wells as well as the Roux borings that had been 

completed at the time of the report, from on-site geologic and lithologic observations, 

photos, and general experience at similar sites. Based on this correlation and experience in 

similar environments, lithologic relationships to resistivity values obtained during this 

investigation were derived; a summary of these interpretations is provided in Table I.  

 

The most important resistivity/IP correlation resulting from comparisons with Roux drilling 

results is that, while it was anticipated that the metamorphic bedrock would be hard and 

highly resistive (2500 Ohm-meters or higher), this bedrock in fact ranges in resistivity 

between 200 and 5,000 Ohm-meters, depending on whether it is weathered/fissile or 

competent (core rock).  In addition, while the IP signature of bedrock was expected to be 

low (deep blue colors) it in fact ranges between moderate values (20 to 100 milliseconds – 

pink colors) to low values (blue colors).  These factors make the signature of bedrock more 

difficult to identify because other non-bedrock materials also have this range of 

resistivity/IP values associated with them. 

 

Perhaps most importantly, the highest resistivity material (up to 100,000 Ohm-meters – 

darkest purple) encountered during this investigation does not correspond to bedrock at all 

but to stiff, dry glacial till, where in several locations the extremely high resistivity till is 

associated with very low IP values (deep blue colors).   
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For the purposes of this report the assumption made for the interpretation of natural 

materials was that increases in resistivity correspond to either an increase in material grain 

size or material stiffness, dryness or hardness.  In the case of changes in grain size lower 

resistivity values correspond to finer grained materials such as clays and silts, and higher 

resistivity values correspond to coarser grained materials such as gravels, cobbles and 

boulders.  In the case of material stiffness or hardness, lower resistivity material would 

correspond to softer unconsolidated material, where high resistivity material would 

correspond to consolidated or lithified, stiff and dry material.  The possibility of a decrease 

in resistivity representing an increase in material saturation was taken into account at depths 

considered to be favorable to the presence of groundwater (generally 50 feet or greater 

below ground surface).  In addition, low resistivity values in the landfill area were 

considered to be associated with landfill materials, particularly where elevated IP existed in 

the presence of low resistivity values. 

 

 

It is important to mention that the lithologic interpretation of resistivity values is highly site 

specific and depends on several factors, including depositional environment, geologic 

environment (i.e. sedimentary vs igneous vs metamorphic rocks), structural features such as 

faults, folds and fractures, mineralogical features such as the presence of crystals, salts, or 

other byproducts of the smelting process, degree of water saturation of materials, and 

natural groundwater resistivity in the study area.  Therefore, interpretations that apply very 

well to one specific location may be erroneous for another location. In particular, the 

interpretations and relationships presented in Table I that apply to natural and landfill 

materials apply specifically to this locality and geology and should be not be applied to 

other locations. 

 

 

 

In Figures 2 through 7 the upper profile contains the inverted resistivity distribution which 

best represents the actual lateral and vertical variation of earth resistivity beneath the ground 

surface along the designated transect.  The lower profile contains the inverted IP 

chargeability distribution which best represents the actual lateral and vertical variation of 

earth chargeability beneath the ground surface along the designated transect.  In these 

figures, the colors represent values which key to the color bar to the right side of the image.  

The numbers across the top of each model section represent ground distances along each 

transect in units of feet as measured from Station 0.  The numbers along the vertical axis of 

each section are the elevations in MSL-feet, as determined from ties to bench marks 

provided by Roux Associates. The dashed blue line indicates the top of the saturated zone, 

as interpreted from comparing boring/well ties with the resistivity and IP data. The dashed 

black line indicates the interpreted base of landfill waste materials in areas where the depth 

of landfill was unknown.  The queried dashed black line indicates the expected depth of 

landfill waste materials based on information provided by Roux Associates, and the white 

dashed line indicates the top of argillite bedrock where it can be confidently interpreted.  

The interpretations of these lines are discussed below. 
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7.1 Line 1 

 

Water Table 

 

The interpreted water table along Line 1 is identified with a dashed blue line in Figure 2.  

There were 3 well ties to Line 1, which were used to correlate lithology and measured water 

table with the resistivity and IP signatures.  Based on the resistivity signature (ranging 

between 150 and about 600 Ohm-meters) between 0 and about 60 feet below ground surface 

in the southwestern portion of Line 1, the materials are interpreted as dry and coarse grained 

sands and gravels.  The water table at the southwest end of Line 1 (up to about Station 450) 

is interpreted as ranging from 75 to 84 feet bgs (3032 to 3020 MSL) based on a drop in 

resistivity at this elevation, a tie to well TW11/CFMW-056, and a corresponding decrease 

(green colors) in the IP chargeability at this elevation. Based on the resistivity signature 

below about 84 feet bgs on Line 1, it appears that the materials below this elevation consist 

of saturated sand and gravel.  The vertical drop in resistivity and chargeability can be 

observed across the section to the northeast and is interpreted as representing the 

groundwater table.  Based on this correlation, the water table appears to shallow to the 

northeast, where it appears to be shallowest (20 feet bgs) at the northeast end of Line 1. 

 

Bedrock 

 

Based on a comparison with drilling results and resistivity/IP vaules and character,  bedrock 

does not appear to be present within the depth of detection along Line 1 (within 440 feet of 

the ground surface). 

 

7.2 Line 2 

 

Water Table 

 

The interpreted water table along Line 2 is identified with a dashed blue line in Figure 3.  

Based on the high resistivity signature (ranging between 1000 and about 2500 Ohm-meters) 

between 0 and about 50 feet below ground surface along Line 1, the materials are 

interpreted as dry and coarse grained sands and gravels.  The water table is interpreted at 

about 53 to 60 feet bgs (3055 to 3048 MSL) between Stations 0 and at least 750.  This 

interpretation is based on a drop in resistivity at this elevation, a corresponding decrease in 

the IP chargeability at this elevation, and the known water depths at wells W8/CFMW-044 

and TW1/CFMW-044b. Based on the resistivity signature below about 60 feet bgs at this 

portion of Line 2, it appears that the materials consist of saturated sand and gravel/large 

gravel.  
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Between Stations 800 and 1450 the water table appears to rise in elevation to between 30 

and 40 feet bgs, based on an observed decrease in IP chargeability between 30 and 40 feet 

bgs (3065 to 3074 MSL).  

 

Bedrock 

 

Based on a comparison with drilling results and resistivity/IP vaules and character, bedrock 

does not appear to be present within the depth of detection along Line 2 (within 335 feet of 

the ground surface). 

 

7.3 Line 3 

 

Water Table 

 

The interpreted water table along Line 3 is identified with a dashed blue line in Figure 4.  

The water table on Line 3 was interpreted based on the tie to Line 4 and a vertical decrease 

in resistivity and IP chargeability at the anticipated elevation of groundwater.  Based on 

these factors, the water table is interpreted at about 60 to 70 feet bgs (3067 to 3073 MSL) 

between Stations 0 and 900. Northeast of Station 900 groundwater appears to rise gradually 

to elevation 3090 at Station 1450, based on a decrease in resistivity and chargeability, as 

well as the tie to TW10/CFMW-023. 

 

 

Landfill Material  

 

Line 3 intersected the expected lateral boundaries of the East Landfill between about Station 

1525 and at least Station 1775.  The expected base of the East Landfill waste material along 

Line 3 was 30 to 40 feet; the dashed, queried black line in Figure 4 between Stations 1525 

and 1775 represents a 40-foot depth of waste material. The resistivity of the material above 

this line ranges from moderate to high values, which alone do not seem to stand out against 

background materials; however, the elevated IP values in this area are consistent with the 

presence of waste material to at least a depth of 40 feet below the top of the landfill.    

 

Bedrock 

 

Bedrock was encountered by Roux Associates at a depth of 148 feet below ground surface 

in Well CFMW-23a (Station 1489 on Line 3).  Based on this result, the resistivity and IP 

values were compared at the bedrock contact where CFMW-23a projects to Line 3.  At the 

projected location the resistivity values are moderately high only and the IP values are 

moderate as well.  This could be a result of projecting well data from a distance of 250 feet 

southeast of the line, where the resistivity values might suggest more highly weathered rock 

this precise location; although the resistivity values at this same elevation increase northeast 

of about Station 1575, indicating possibly more competent rock northeast of Station 1575.  

Because the IP values exhibit a sharp increase at the projected bedrock contact, the IP data 

were used to interpret top of bedrock along Line 3.  Based on this, the bedrock contact was 
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interpreted to exist between Stations 1320 and at least 1640 ranging between 200 feet and 

148 feet below ground surface.  This bedrock contact is indicated with a dashed white line 

In Figure 4. 

 

7.4 Line 4 

 

Water Table 

 

The interpreted water table along Line 4 is identified with a dashed blue line in Figure 5.  

The water table southeast of the Wet Scrubber Sludge Pond on Line 4 was interpreted using 

the ties to  wells W5-TW-15/CFMW-019 and W6-TW-18/CFMW-021, and by comparing 

the resistivity and IP signatures at the depths of known water.  Based on this, the resistivity 

data indicate a sharp change from high resistivity to lower resistivity, while the 

corresponding IP data exhibit a drop in chargeability, at about elevation 3067 (68 feet below 

ground surface).  The high resistivity material above this level is interpreted as dry coarse 

grained sand and gravel, whereas the material below this level is interpreted as saturated 

sand and gravel.  As the low IP (green) horizon continues to the southeast, the water table is 

inferred to follow this line.  A similar low IP (green) horizon occurs below the West 

Landfill Area at about elevation 3080; this level may be associated with groundwater, as 

groundwater approximately 400 feet to the southwest of Line 4 (well TW-3/CFMW-007) is 

at elevation 3086.   

 

Landfill Material  

 

The interpreted base of landfill materials along Line 4 in the Wet Scrubber Sludge Pond 

Area  is identified with a dashed black line in Figure 5. This landfill material was interpreted 

based on the presence of near surface low resistivity material, and general lateral 

heterogeneity in the resistivity signature.  Based on this, the apparent landfill thickness in 

the Wet Scrubber Sludge Pond Area ranges from about 15 feet (Station 585) to 38 feet 

(Station 735).  As noted in Section 3.0 of this report the RI/FS Work Plan indicated an 

estimated depth of 65 ft for the West Landfill.  This depth is represented by a dashed and 

queried black line between Stations 1000 and about Station 1560 on Line 4.   An area of low 

resisistivity (3 to 10 Ohm-meters – blue colors) is identified at this depth between Stations 

1267 and 1463, and appears to extend deeper.   This suggests that the landfill may extend 

deeper, perhaps to a depth of 115 ft as indicated by the deep blue low resistivity layer.  

Alternatively, the deep blue low resistivity layer could represent an area of impacted soil or 

groundwater underlying the landfill.   
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Bedrock 

 

There were no wells or borings in the vicinity of Line 4 that indicated bedrock.  The tie 

location to Line 5 was used as a point of comparison to determine if similar material existed 

on Line 4 as that on Line 5 at the tie point.  While at first the extremely high resistivity 

material (dark purple) along Line 4 beginning at about Station 550 at about 100 feet below 

ground surface (3060 MSL) was thought to represent hard bedrock, this material is now 

interpreted to be stiff, dry glacial till based on Roux drilling ties to high resistivity on Lines 

5 and 6. Because this high to extremely high resistivity extends to depth and to the 

northwest on Line 4, and because it has areas of extremely low IP which appears to be 

associated with the stiff, dry glacial till encountered during Roux drilling,  bedrock does not 

appear to be present within the depth of investigation (400 feet below ground surface or 

above elevation 2800) on Line 4. 

 

7.5 Line 5 

 

Water Table 

 

The interpreted water table along Line 5 is identified with a dashed blue line in Figure 6.  

The water table southwest of and beneath the Wet Scrubber Sludge Pond on Line 5 was 

interpreted using the tie to well W5-TW-15/CFMW-019, and by comparing the resistivity 

and IP signatures at the depths of known water.  Based on this, the resistivity data indicate a 

sharp change from high resistivity to lower resistivity between about Stations 125 and 350, 

while the IP data exhibit a drop in chargeability between Stations 0 and about 800, between 

elevations 3060 and 3070.  Therefore, the water table; the water table is inferrred to follow 

this line beneath the Wet Scrubber Sludge Pond to at least Station 800.   The water table at 

the northeast end of Line 5 was interpreted using ties to wells TW8/CFMW-020 and 

TW14/CFMW-017.  While the resistivity values do not appear to decrease at the elevation 

of groundwater for these wells, there is a drop in IP at the level of groundwater; therefore, 

an interpreted groundwater horizon has been made between about Stations 1100 and 1550 at 

about elevation 3100 to 3105.  As neither the resistivity nor the IP values exhibit a decrease 

at the expected elevation of groundwater between Stations 850 and 1100, no interpretation 

of the water table can be made in this station range.    

 

Landfill Material  

 

The interpreted base of landfill material along Line 5 in the Wet Scrubber Sludge Pond Area 

is identified with a dashed black line in Figure 6. This landfill material was interpreted 

based on the presence of near surface low resistivity material, and general lateral 

heterogeneity in the resistivity signature.   

 

Based on this, the apparent thickest portion of landfill material in the Wet Scrubber Sludge 

Pond Area occurs between Stations 540 and 673.  In this area the landfill ranges in thickness 

from 15 to 43 feet, where it is thickest at Station 600.  Between Stations 735 and 1200 the 

depth of the landfill material ranges between 15 and 30 feet.  As noted in Section 3.0, the 
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RI/FS Work Plan indicated an estimated depth of 15 to 20 ft for the Center Landfill.  An 

assumed landfill depth of 20 feet is represented by the dashed and queried black line 

between Stations 1355 and about Station 1540 on Line 5.   An area of low resisistivity (7 to 

8 Ohm-meters – blue colors) is identified at this depth between Stations 1402 and at least 

1464, and appears to extend deeper.   This suggests that the landfill may extend deeper, 

perhaps to a depth of 50 ft as indicated by the lower resistivity (green) layer.  Alternatively, 

the green lower resistivity layer could represent an area of impacted soil or groundwater 

underlying the Center Landfill.                                  

 

Bedrock 

 

None of the wells that tied to Line 5 definitively identified bedrock; although “red brick-like 

shale” was noted in the driller’s log for TW8/CFMW-020 at about elevation 3019.  At this 

depth the resistivity values are moderately high (1000 Ohm-meters) and the IP values are 

low (green) as might be expected with a hard rock contact.  Although a sharp drop in IP is 

not observed right at the shale contact, it should be noted that the drilling information at 

Station 1273 is projected from 200 feet to the southeast of Line 5, and so some variability 

might be expected.  Based on this “shale” contact, and based on the expectation that bedrock 

should exist at an elevation of about 3056 at the northeast end of Line 5 based on the 

contacts indicated in Roux wells CFMW-023 to the southeast and CFMW-008 to the 

northwest, the top of bedrock was interpreted between Stations 1300 and at least 1460 

between the elevations of 2940 and about 3000.  The top of bedrock contact is indicated 

with a dashed white line in Figure 6. 

 

Because no bedrock was encountered in Roux well CFMW-016a, and because a vertical 

column of extremely high resistivity values occur between Stations 900 and 1200 (which is 

believed to be associated with stiff, dry glacial till), bedrock is not believed to exist within 

the depths of detection southwest of Station 1300 on Line 5.  

 

 

7.6 Line 6  

 

Water Table 

 

The interpreted water table along Line 6 is identified with a dashed blue line in Figure 7.  

The water table southwest of the West Landfill and up to Station 315 on Line 6 was 

interpreted using the tie to well TW3/CFMW-007, and by comparing the resistivity and IP 

signatures at the depth of known water.  Based on this, the resistivity data indicate a sharp 

change from high resistivity to lower resistivity between about Stations 100 and 200, while 

the IP data exhibit a vertical change in chargeability (in some cases an increase and in some 

cases a decrease) between Stations 50 and about 315, at elevation 3084.  Therefore, the 

water table is inferrred to follow elevation 3084 between Stations 50 and 315.   The water 

table northeast of the West Landfill was interpreted using the tie to well TW9/CFMW-008.  

The resistivity values exhibit a sharp change from high resistivity to low resistivity between 

Stations 980 and 1040 at elevation 3100.  In addition, there is a general vertical drop in IP at 
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the level of water (elevation 3100) during drilling of CFMW-008 ; therefore, an interpreted 

groundwater surface has been made between about Stations 950 and 1400 between 

elevations 3100 and 3154.   

 

Landfill Material  

 

Line 6 crosses both the West Landfill and the Sanitary Landfill.  As noted in Section 3.0 of 

this report the RI/FS Work Plan indicated an estimated depth of 65 ft for the West Landfill.  

This depth is represented by a dashed and queried black line between Stations 280 and about 

Station 927 on Line 6.   An area of low resisistivity (3 to 10 Ohm-meters – blue colors) is 

identified at this depth between Stations 365 and 609, and appears to extend to greater 

depths, especially between Stations 365 and 500.   This suggests that the landfill may extend 

deeper, perhaps to a depth of 106 ft as indicated by the deep blue low resistivity layer.  

Alternatively, the deep blue low resistivity layer could represent an area of impacted soil or 

groundwater underlying the West Landfill. 

 

The depth of waste materials at the Sanitary Landfill was unknown. The interpreted base of 

waste materials in the Sanitary Landfill along Line 6 is identified with a dashed black line in 

Figure 7 between Stations 1100 and 1300.  This landfill material was interpreted based on 

the presence of lower resistivity near surface material and general lateral heterogeneity in 

the resistivity signature.  Based on these factors  the depth of waste material in the Sanitary 

Landfill  ranges between 18 feet and 55 feet, where it is thickest at Station 1200. 

 

Bedrock 

 

Bedrock was encountered by Roux Associates at a depth of 150 feet below ground surface 

in Well CFMW-008 (Station 1088 on Line 6).  Based on this result, the resistivity and IP 

values were compared at the bedrock contact where CFMW-008 projects to Line 6.  At the 

projected location the resistivity values are moderately high only and the IP values are 

moderate as well.  This could be a result of projecting well data from a distance of 260 feet 

southeast of the line, where the resitivity values might suggest more weathered rock at this 

precise location.  Because the IP values exhibit a sharp increase at the projected bedrock 

contact, the IP data were used to interpret top of bedrock along Line 6.  Based on this, the 

bedrock contact was interpreted to exist between Stations 975 and at least 1338 between 

elevations 2988 and 3073.  This interpreted bedrock contact is indicated with a dashed white 

line in Figure 7. 

 

An extremely high resistivity/ very low IP (deep blue) feature can be found between 

Stations 394 and about 828 between elevations 2980 and 3056.  This feature is believed to 

be associated with stiff, dry glacial till based on correlations with Roux drilling information 

and the tie to Line 4.  Based on this feature and the character of the resistivity/IP data 

southwest of Station 950, bedrock is not believed to exist within the depths of detection 

southwest of Station 950 on Line 6.  
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8.0 LIMITATIONS 

 

This investigation was conducted in accordance with generally accepted methods and 

procedures followed in the industry.  Although every effort was made to minimize sources 

of error in the data and results, each method has its limitations.  In addition, the 

interpretation of the data, while made considering the site background information and the 

geologic and hydrogeologic maps for the area, was based on assumptions which may not be 

exactly correct.  These factors are discussed below. 

 

The location of features as depicted in Figure 1 may not be exactly correct.  This is because 

features were measured and mapped during the investigation according to ground distance; 

whereas features depicted in Figure 1 were measured in horizontal distance from a satellite 

image.  As a result, the mapped location of lateral boundaries may be in error by a few feet 

compared with the actual distance traversed in ground units. 

 

8.1 Resistivity/IP Method 

 

The lateral resolution, and accuracy, for resistivity/IP surveys is determined by data quality 

and electrode spacing.  During this investigation the quality of the data was in general very 

good; however, there were some “noisy” areas where interference from the presence of 

utilities was observed; in particular the overhead power lines at the northeast end of the Site 

caused some electrical interference in the data.  Because both Schlumberger and dipole-

dipole data were combined in the final interpretation, it can be stated that the shortcomings 

of noise from utilities were effectively minimized.   
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Range Color Category

1 to 7 ohm-

meters

darkest blue to 

dark blue
low resistivity

landfill materials to clays: 1 Ohm-meter is highly conductive and may indicate 

changes in chemistry, values approaching 7 could be associated with clay

7 to 27 Ohm-

meters

dark blue to light 

blue

low to moderately 

low resistivity

clay to clay with silt, sand or gravel, where values approaching 27 Ohm-meters 

have greater amounts of coarse grained material; alternatively these values could 

be associated with landfill materials

27 to 68 Ohm-

meters

light green to 

yellow 

moderately low 

resistivity

silt with sand to sand with silt and fine gravel, where values approaching 68 Ohm-

meters have greater amounts of coarse sand and gravel; alternatively these 

values could be associated with landfill materials

68 to 200 Ohm-

meters

orange-tan to grey 

to yellow-green

moderately low to 

mid-range resistivity

silt and gravel to coarse gravel to  gravel with cobbles, where values approaching 

200 Ohm-meters have greater amounts of cobbles

200 to 5,000 

Ohm-meters

yellow green to tan 

to light pink

moderately high to 

high resistivity

coarse sands and gravels with cobbles or boulders; alternatively these values may 

be associated with weathered to hard argillite rock 

5,000 to 100,000 

Ohm-meters

pink to red to light 

purple to darkest 

purple

high to extremely 

high resistivity

Very coarse grained sands, cobbles and boulders to stiff, dry glacial till, where 

values over 70,000 are likely associated with stiff, dry glacial till  

***NOTE: This table is provided as a brief discussion of results found. For a more detailed interpretation of data, please refer to Section 7.0 of the report

Resistivity
Interpretation

 TABLE I: Interpretation of Resistivity for Lithology/Material Type

Columbia Falls, Montana
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CFSGS- {;q Z q,ryls, . il)} l(tJ bS a\.trA 'l\ \/o^+ * 2
cFSGS- CI.i$ 943325,l;p-t4 G t6q bY8 ,?5rq Van+ * to
CTSGS.

CFSGS-

CFSGS-

CFSGS-

Soil Gas Sampling Sheet

Location lD X Coordinate Y Coordinate Noies



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX C2 

Drilling and Soil Sampling 

 







Site Name:

$ample lD:

Date:

lllleather:

Latitude:

Coordinate sy*tem:

Borlng lD:

Project Number: 2476.0001Y002

L?oS"- o0f-SD - lr- b $amplofime: 00Zo

ltts il.V .- sampre!-- . 9\^/ -, - -

J(3t{ l,?(." Yi"-ltr l-ongituoe: ? qarqLi . t, f51

MT StatePlane
Sample lnterval
(ft-bls):

f. fD,t - S..o f ., , Pro Rpaoing: Q "f -

Within Site Feature
Associated $ite Feature: j'l'i.;,, n,; l"i.:;;.r i . 

- - 
(Y/Nl: 

- - 
lY

Grab l--l cornoosite l-t
L I comPosite L--J

VisualObservatioRgi 3,r,rr:^ l-, G p-fi-{Qt ,-,t,*,w- fr,r,r, ..r ah.nies,Lrt*t-n t-,w-t

r ^ri^d+^-,rrrsar !^^*A*ria- s cnnd ) Lt++u- L^;r:1-'r{ r'te6^ 5, *{ tr( acll
Laboratory Name: TestAmerica

Analysis
$oil

TCL VOCS 8260 {
Soil

TCL SYOCs 8270 {
$oil

TAL t$etals 6010 V
$oil

TCL PCBs 8082 v
$oil

TCL Pesticides 8081

$oil
Total Cyanide 901? (

Soil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I ofl 2,{76.00Ar Y 1 oo/SAP-APA





Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2478.{t001Y002

{ FFS - rr c #-Sa , I '/ Q samprcrime:- i il oCI .

l5t-{{ | Ll f ' (v? I 'l r-ongitqae:. f,"1? "l 3k. atvr

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): ,t-',:

Boring lD: CFo s * ooT PID Reading: l.rl b

Associated $ite Feature: i'"-r ..' . t) ; , ; ;,iJ
lltithin $ite Feature
(Y/Hl: N

Composite

Visual Obseryations:

Laboratory Neme: TestAmerica
r.,,rt, cl€n i /s <:l+ 7 ool o r

Quality Control (AC) sample

Field duplicate

ifiatrix Spike

Matrix $pike Duplicate

Additional Notes:

Clzrtr,l-l' F

Analysis
Soil

TCL VOC$ 8260 Y
$oil

TCL $vOCs 8270 k
Soil

TAL Metals 6010 {
Soil

TCL PCBs 8082 {
$oil

TCL Pestlcides 8081 x
Soil

Total Cyanide 9012 {
Soil

Fluoride 30t) (
$oil

PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page I of 1 2476.000,' Y. 1 o0/SAP-APB



$lte Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Bodng lD:

Project Number: 2476.0001Y002

(,FDS - nD? -So */(n-r A $ampleTirne: lqao

MT StatePlane
Sample lnterval
{ft-bls}: i" I !;

LinS-oeV PlDReadins: 1.1
Within Site Feature

Associated $ite Feature: tl"l,,i,,,r - /:. (Y{N}: - -:LL -
Composite

Visual Obseruations:

Laboratory Name:

#
cr us h<d f a cL.t 9;l+/ tra a

TestAmerica t ol,zb tc -)

Quality Gontrol taCl sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

ear, 11' l=

i5.i { ltf . U?lil r-onsituoe: {QQ }1r. : rrs

Analysis
$oil

TCL VOCS 82S0 X.

Soil
TCL $VOCc 8270

(

$oil
TAL Metals 6010

(

$oil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

(

$oil
Total Cyanide 90{2 {

$oil
Fluoride 300 k

Soil
PCDD' PCDF 8290

Grain Size Analysiel bulk densi$/
moitture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2475.6C0'1 Y. 1 00/SAP"APB



Site Narne:

$ample lD:

Date:

tileather:

Latitude:

Coordinate system:

tsoring lD:

1. a '

i' V A ( Project lur*o"'' 11 '1, ttt 1'!t; '-

C.[DS -t)i 3-5t) -2 -3 sampterime: t l-ltt

SamPle lnterval

fvlT ifc.+CPtr,,tl (ft'bls): i.-3
CFh:-t-\ 3 tlDReading: (^r'O cii,'"'r/

Within Site Feature

Associated site reature: Drf\\ \\',q ,Z S'h'u;tl rt (YlN): - Y {-\ 
"

r--l i-lGrab lX I comPosite I t

I N, s'; l+,rhols*.rawa*
Jrryi,ti. Vrl t-u, til n*'qr +i vttri*L {tYw Sern and 5i lt t Jtyot't111o'/ +

Laboratory Namel

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 x
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 X
Soil

TCL Festicides 8081
X

Soil
TotalCyanide 9012

X
Soil

Fluoride 300
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Field duplicate

Matrix Spike

Matrix Spike DuPlicate

Additional Notes:

CFAC Phase I Site Characterization Soil / Sediment Sample Sheet

Visual Obseruations:

Quality Control (QC) samPle



Site Hame:

Sample lD:

Date:

Weatlrer:

Latihrde:

Coordinate system:

Boring lD:

Project Nurnber: 2i176.000{Y002

atrD\- ot\ -S.d*f -? $amrleTime: \LLR
1itLllttl Sampler: 5W
{1tar,15'€ . --, .

rlg ra. oga ituder gH 3-l I t{

$ample lnterval . -'l

{ft-bls): -; :MT StatePlane

CFP5-ot3 ,i
PtDReading: i t1

Associated Site Feature: Lt atli
llUithin $ite Feature
{Y'H}:

Cornposite

Visual Observations;

Laboratory Name:

,*r(*
Lr ^q {-nn qra,'v.Q 

1tJ brla .
TestAmerica

Quality Gontrol (OC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
SoiI

TCLVOCS 8260 K
Soil

TGL $VOGg 8?70 X
Soil

TAL lllletals 6010 X
Soil

TCL PCBg 8082 {
$oil

TGL Festicides 8081 (
$oil

Total Cyanide 90{2 d
Soil

Fluoride 3tI0 (
Soil

PCDD' PGDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC. Page I of I 2476.0001 Y. 100tSAP"APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.000{Y002

CAO5- Atj' 5'A * iL -t Ll $ampleTime: \?-33

MT StatePlane {ft-bls}: : t* *i

(€ oS - o t3 PIDB${us. _O_:a
Within Site Feature

Visual Observations:

Laboratory Name:

Av
Lrtt\r (oVb W<r,, { oo 5€ ,, rryr ci S t-

TestAmerica

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t I iq I tV $amptpf S 'vrl

Associated Site Featurez f',orw fv?atcn q(r L+r,"(,n, {YIN}:

r-r .rtvzr f-I
tI 

,*{, 
composite

Analysis
$oil

TCLVOCS 8290 {
Soil

TCL EVOCs 8270 X
Soil

TAL Metals 8010 ,(
Soil

TCL PCBg 8082 v
Soil

TCL Pesticides 8081 {
Soil

Total Cyanide g0t2 Y
Soil

Fluorlde 300

Soil
PCDD' FCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Oganic Carbon

" Page I oflROUX ASSOCIATES, INC 2476.0001 Y 1 0o/SAP-APB



Sito Name:

Sample lD:

Date:

Ylleather:

Latitude:

Coordinate syutern:

Boring lD:

Project Number: 2476.0001Y002

MT StatePlane
Sample lnterval

Composite

f ,'no'y

Additionat Notes:

rruulillse$ iY i
=- ---.---... 

-'E:.--.*"ar
Soil I Ett

a vgg, I vyl 9-9v I I

Grain HJAr:.ly"i*l A*f* Uu*-rrfa
moisture cantent I i

ul r-{/ lt r , " gamqr*:, 5.S

"Tc , br Svr -.rx i,,je c'( L'I-B\) Longituge: -r-el

Within Site Feature
Associated Site Feature:

Grab

Analysis
Soil

TCL VOCS 8e60

Soil
TCL SvOCs 8270 X

$oil
TAL f*etals 6010 (

Suii
TCL FCBs 8082

$oil
TSt Pesticides 8081 d

$sil
?*ta} *y*:tide 3012 K

Quality Control (aC) sarnple

Field duplicate

Matrix Spike Y
Matrix Spike Duplicate V

Tota! Grtramie-; Carh8fi

t,Frur,, r - CU 3. PID Reading: fl . t

Visual Observations:

Laboratory Name: TestAmerica

tTIT



Site Name:

Sample lD:

Date:

Weatfier:

Latitude:

Coordinate tystem:

Boring lD:

Project Number: 2476.000{Y002

0verga-g. U0'F
'?c ',,a i,,rrv,,rcti i li\) Longitude: l*\

-

Sample lnterval
MT StatePlane .- (ft-bls): -. ': ' :]

C[ nrur - oo Q PID Reading: O L)

Within Site Feature
Associated Site Feature: i

Composite

Visual Observations:

Laboratory Name:

.qjt+, Litt-o -f 'c gya
tva oz. caL?Nlo3. *tZ; g 1

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

QflY]\r- rln] - sJ -. o' r - J samplerime: .ftli 5

Analysis
Soil

TGL VOCS 8260 x
Soil

TCL SVOGs 8270 Y
Soil

TAL Metals 6010 Y
$oil

TCL PCBg 8082 (
Soil

TCL Pesticides 808{

Soil
TotalCyanide 9012 X

Soil
Fluoride 300 v

Soil
PCDD/ PCDF 8290

Grain $ize Analysisl bulk density/
moisture content

Total0rganic Carbon

ROUX ASSOCIATES, INC. Page 1 ofl 2476.0001 Y. 1 00/Sl{P-APB



SiB Hame:

$ample lD:

Dat+:

Weather:

Latitude:

Project Number: 2475.0001Y002

Cf fnut- t\DA - .qD - r t>* ta SampleTime: t O 3 O

,{\lL{ert ,rt,lpCI' F ,-. ,, ,

'i-o ie< ,Siry,y,ejzet C i-B\) Longitude:, fr3s
Sample Interval

Coordinate system: MT StatePlane {ft-bls): , '- ' ; 

^
Boring lD: f f fyr t,,r.,t "- r-l r:,; PID Reading: 0 . i

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

{,r +*4
rno$

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

{,7ff rd - ll o,i , PID Rea$ing: 0 ' j

Analysis
Soil

TCL VOCS 8260 (
$oil

TCL SVOCs 8270 (
Soil

TAL iJtetals 6010 x
Soil

TCL PCBs 8082 (
Soll

TGL Pesticides 8081

$oil
Total Cyanide 9012 x

Soil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of1 2476.0tO1 Y'1 0o/SAP-APB



Site Name:

Sample ID:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

Slai I lt, sampler: A.\to4frnnnyr

(.li' (;r SLro

"TO BESUWfigD Longitude:

MT StatePlane
Sample lnterval
(ft-bls): L,, - ..-' it-',

t f fiAW - C(\ 3c* PID Readins: O- cl

Associated Site Feature: i..i 1jrlr.

nGrab Composite

Visual Ohservations:

Laboratory Name: TestAmerica

Quality Gontrol (QC) sample

Field duplicate

Matrix Spike

Matrix Splke Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL illetals 60{0 r

Soil
TCL FCBs 8082

t'

Soil
TCL Pesticides 8081

Soil
Total Gyanide 90{2 x

$oil
Fluoride 300

.k

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon x

ROUX ASSOCIATES, INC- Page I ofl 2476.000'J Y. 1 oo/SAP-APB



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

Cf fnw -Oo*t- E0 - fl.$-&sampie rime: f)Q t D

513,i I \L' ,, .sampter: A,\+n$n,ann,

(\i {r w 50"0 .

MT StatePlane {ft-bls}: C). 5

C Ffn W - Oo 3cr PID Readins: 0 , 3

Associated Site Feature: L'rr1v $tri n I L ttVt c] h tt
Within Site Feature
(Y/N): j.*,

Composite

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

itude:

Analysis
Soil

TCL VOGS 8?60 ,(
Soil

TCL SVOCs 8270 x
Soil

TAL Metals 6010 x
Soil

TCL PCBs 8082 x
Soil

TGL Pesticides 808{

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 "Y

Soil
PCDD' PGDF 8290

Grain $ize Analysisl bulk densityl
moisture content

TotalOrganic Carbon X

ROUX ASSOC|ATES, INC- Page I of I 2476.OoC1 Y. 1 00/6AP. APB



$ite Name:

Sample lD:

Date:

llUeather:

Lafftude:

Coordinate sysbm:

Boring lD:

Project Number: 2476.000{Y002

CFtvtw- OO3ru- So- i0- lZSampleTime: OqZO

rlar I r

Ctqar €5"
'T-o 8t 5v i'v qr-.V"-ci , , LongitYce: -
MT StatePlane

Sample lnterval
(ft-bls): ii, -,:L

f".FnAW - & c-3n- PID Readins: ?. jt

Associated Site Feature: lr,rritr(o-l.i ir.;. I L *y u.iil, , t
Within $ite Feature
{YIN}: t\}o

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate X
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Durg e 0q35

Analysis
Soil

TCL VOCS 8250 Y
Soil

TCL SvOCs 8270 {
Soil

TAL Metals 5010 X
Soil

TCL PCBs 8082 x
$oil

TGL Pesticides 808{

Soil
Total Gyanide 9012 ,(

$oil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisfure content

Total Organic Garbon X

ROUX ASSOCIATES, INC. Page I of I 2,r76 0001Y 100/SAP"APB



$ite Name:

$arnple lD:

Date:

Hleather:

Latitude:

CFAC Project Number: 2476.0001Y002

6Y {Ylw -OC,3rt- S t' -?-3 - 2f Sanrple Time: I 2i 5

c kor l0o

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): 7' -',

Boring lD: (1,r i\A\\l - r) {)F)rL . PID Reading: O. C

Associated Site Feature:

Composite

VisualObservations: Er;i,C Lji\,i,r.t,r. i . rr-T, a-#t#&] - 

-
Laboratory Name; TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOcs 827{l

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Gyanide 90'12 x

Soil
Fluoride 300 4

$oil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon {

Quality Control (AC) sanlple

Field duplicate

Matrix Spike X
Matrix Spike Duplicate X

Additional Notes:

Within Site Feature

f,oux nssocIATES, rNC. Page I of 1 2476 0001Y io0/SAP-APB



$ite Name:

Sample lD:

Oate:

Weathen

Letitude:

Soordina& system:

Boring lD:

Project Number: 2476.0001Y002

Cl'rtlYV - 0 0 8a -Stl - ti -0 5 SampleTime: Cq25

i,i''.rl'- Sampler: ililt

rll-, , , li'''

1o m Strvet,l.rr:i Longitude: -

MT StatePlane
Sample lnterval
(ft-blslr [) - 0, ";

Associated Site Feature: '-, . - i ,',.., -, ' ., 'l).,

llllithin $ite Feature

{YIN}: N i'

Composite

Visual Observations: [,,'i.,..- [ i i.\ 1 , ', \', ti

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOGs 8270 v'

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 x

$oil
TCL Pesticides 8081 K

SoiI
Total Cyanide 90{2 Y

$oil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain $ize Analysisl bulk density/
moisture content

- TotalOrganic Carbon v

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES, INC. Page I ofl 2476 0001Y 10o/SAP-APB



C{ t',^,tt{ - eof,aq -5r1 - 0 * o ,* -? A $ample Tima:

Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate sltttem;

tsoring lD:

Project Number: 2476.0001Y002

t. i ;.", i i ;, $ampler: lii-r

C ttc,r 55o

MT StatePlane
Sample lnterval
(ft-bls): : - ,-.'.

, F li'i \,,',' - ,-; .',1". PlD Reading: C,. I

Within Site Feature
Associated Site Feature: ,{

Composite

Visual Observationa:

Laboratory Name: TestAmerica

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

l-i: z:r ) r. ir i. /

Motr -s;gv..t\

Analysis
$oil

TCL VOCS 8260

Soil
TCL $VOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBg 8082

$oil
TCL Pesticides 8081

Soil
Total Cyanide 90{2

Soil
Fluodde 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densi$
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y. 1 00/SAP-APB



Site Name: CFAC Project Number: 2476.0OA1YAO?

Date: ',. I -j j,: $ampler: r1,ir

\lYeather: (lerii 5(re

Coordinate system: MT StatePlane
Sample lnterval

Boring lD: (_'iirrr,'r - l' a :/ r. PID Reading: C,. i

Within Site Feature
ASSOCiated Site Featurg;'-r;.ir- (., ii.1 ; ;',t':t : , I (Y/N): /rr..

Grab tI composite tf
Visual Observations: Drrl< v_-i-i;,.+-r f -.. r- .:.,'- I . <i,r (rrz.!.il r , li .H l+ i-r:l;]----l-,"
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 0010 V
Soil

TCL PCBs 8082 v
$oil

TCL Pesticides 8081

Soil
Total Gyanide 9012 Y

Seil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon {

Quality Gontrol (aC) sample

Field duplicate

iJlatrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of1 2476.0001Y. 1 oo/SAP..APB



Site Name:

$ample lD:

DaE:

llYeather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

r. Ir .: I I t., Sampler: i i+

CWay- ffi"

MT StatePlane
Sample lnterval
{ft-bls}: 1;^t - i2-

,." i 1"r,.','..' .a)(: !7,. 1\ PID Reading:

Associated sit* r"rrur", :r, ,.. , l-,.-.*1 , 
.,,1- i r [i$il 

siT Ii3I"* 
-

Gomposite

Visual Observations:

Laboratory Name:

rdY
TestAmeriea

Quality Control (AC) sample

Field duplicate Y
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

* lO- tZ SampleTime:

Analysis
Soil

TGL VOCS 8260 V
Soil

TCL SVOCs 8270
,{

Soil
TAL Metals 6010 Y

Soil
TCL PCBo 8082 x

Soil
TCL Pesticides 8t181

Soil
Total Cyanide 9012

,{
Soil

Fluoride 300
,Y

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon X

ROUX ASSOCIATES, INC. Page 1 of I 2476.000'J Y. 1 00/SAP-APB



Site Name:

Sample lD:

Date:

llUeather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

a-i:,'r\.,,,rr - r-r:-.?;r. -.',r - f;6't13 SampleTime: llt'3,::'

r.l* iLlo Sampler: it i+

O-r\ee+rr 10'

MT StatePlane
Sample lnterval
(ft-bls): 73 -7,3

{ €lvt \,,r/ - 0,3?e,, PID Reading: 0, O

Within Site Feature
ASSOCiated Site Feature: 1_.r-:. ii i1_i\ r.i l_t-t ,,L,! , ,i (y/N): \1,;

Composite

Visual Obaeruations:

Laboratory Hame:

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis

f\

Soil
TCL VOCS 8260

Soil
TCL SVOGs 8270

Soil
TAL i,letals 6010

Soil
TCL PCBs 8082

Soil
TCL Peaticides 8081

Soil
Total Cyanide 9012 X

$oil
Fluoride 300 X

Soil
PCDD' PGDF 8290

Grain Size Analysisl bulk densityl
moisture content Y\

Total Organic Carbon
^.

ROUX ASSOCIATES, INC. Page 1 of 1 2476 0001Y 1oo/SAP-APA



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

Sarnpler: iit-a

LL-A-Or 1D"f

fo ba S.ur-yri4r.cl Longitude:

MT StatePlane
Sample lnterval
{ft-bls): 'i /"

Li fl1i,1vl ' O tJV (j" PID Reading: a-- '--

Associated site Feature:.._i.,,, :r..,,.. t_. ...; ,_ illlxil 
r':lr.:*rr"

Grab Composite

Visual Observations:

Laboratory Name:
{r,sd C}J.h X

Quality Control (QG) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TGL VOC$ 8260

$oil
TCL SVOCs 8270

$oil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soi!
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 82gO

Grain Size Analysis/ hulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Fage I of 1 2476 0001Y 100ISAP-APB



CFr$l-t:to*So-- O-r:,t

$ite Name:

9ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

,CFAC project !uumner:49] b. ooot Yoccz

sIrrlru Sampler: Att

ctgror- Gr-.'

T(, gs 6utcucY(t D Longitude:

Sample lnterval
fv-fi- Srer+<--P\c,.nq- (ft'bls): C) - e.'. 5-

ctlv\w- $\ o PID Readin_g: __ l,A
Within Site Feature

Associated Site Feature: frrnl+f-Drcrn ShsrcrgL lY/Nl: Y ,

Composite

Visual Observations:

Laboratory Name: Te;t Arna-ri'ua

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CFAC Phase I Site Characterization Soil I Sediment Sample Sheet

Quality Control (QC) sample

Soil
TCL Pesticides 8081

Grain Size Analysis/ bulk density/
moisture content



$ite Name:

$ample lO:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD;

.5)i€I1r., Sampler: 4 F\

CurS "
.v(

ftr Br Su.r*ilE:v s-b Longitude:

Sample lnterval
fv\-i- Strir. ?tcrv,.r- (ft-bls): C a.C

\u-o \ c PID

Within Site Feature
Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Cf frnv{ -Cr C -.1D.- a)+-o ';lfhampleTime: it,. if-l

Soil
TGL PCBs 8082

$oil
TCL Pesticides 8081

Totai Cyanide 9012

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

L-eci,ri ('S,er r,l

CFAC Phase I Site Characterization Soil / Sediment Sample Sheet

Quality Control {QC} sample

Te4 A','x, A r<t,



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate syetem:

Boring lD:

CFI\NW - OtD -SS -g.t-Z Sample Time: t-D_45_
Sllg lt,* Sampter: A*

-]iO Be Sil€-Ur:\Vb Longitude:

$amPle lnterval
MT -q+a&-P ,toruNl-- (,ft{ls}: O- 5 - Z

.C,Ff-\AW-Oto *. - PlDRea{ing:, l,3Spltl
UYithin Site Feature

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ry

Aseociated $ite Feature:Gryr^, -T)lrr*,S-.#r^arlU, fftNl: - . ,Vt5

Grab f 
: 

composite t]
Visual Observations:

Laboratory Name:

Soil
TCL VOCS 8260 x

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 r

Soil
TCL Pesticides 8081 *-

Soil
Totai Cyanide 9012 {

Soil
Fluoride 300 V

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

CFAC Phase I Site Gharacterization Soil / Sediment Sample Sheet

e'.tA L Prqiect lrluryber: 
q\l L..n,-crtvooz

Quality Control (QC) sample

'?s+Arntr,'rr(.)r



$ite t{ame:

Sample lD:

Date:

blleather:

Latitude:

Coordinate system:

Boring lD:

L€AL ProjectNumb@

Ti r: ". . -J, n. Lonoitude:

Sample lnterval

M1 q7d-r Q t(,tt t (ft-bls): ic'tL-
C iAAui - C) lc PID Reading: 0,'l

Within Site Feature

Associated Site Featrrre: ioi r1U r Dirr nn Sl-z i a$C- (Y/N): Yi S

Composite

Visual Observations:

Laboratory Name:

rr ,h- C+ SAr\D

TeSt Arwrm <c,

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CFAC Phase I Site Characterization Soil / Sediment Sample Sheet

[,ti r, , -JL','

Quality Control (QC) samPle



$ite Narne:

Sample lD:

Date:

lllleatrer:

Latitude:

Project Number: 2476.0001Y002

{ f l\tW -ftit A - (-,t,, -- .'' it .'3 sample Time: r 3 C L

L^l??1 tlV, $ampter: A1.l

(',\-CI-cr-f (Po" r

rBS Longitude: TB S

Coordinate system: MT StatePlane

BoringlD: (-,(myd-(jttcu PlDReading: C.C

Associated Site Feature:
Yllithin $ite
(Y/Nl:

Composite

Yisual Observations:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

$oil
TAL ltletals 6010 ,(

Soil
TGL PCBs 8082 {

Soil
TCL Pasticides 8081 X

Soil
Total Cyanide 90{2 X

$oil
Fluoride 300 x

$oil
PGDDT PCDF 82gO

Grain Size Anatysis/ bulk density/
moisture content

TotalOrganic Carbon (

ROUX ASSOCIATES, INC, Page I ol I 2476.0001Y 1 Co/S.AP-APB



Site Name:

Sample lD:

Date;

Weather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476"0001Y002

( -€ ffiW - tt \ i{:. *':L -J :, ',- - p [r Sampie Time: i 3C, 5

btf-> 1 l t-. Sampler: ,/t rr

L\o ar (roou

Tts5 Longitude: ) l5i

Sample lnterval
MT StatePlane (4-bls):- C) - C .5 . -

Associated Site Feature:

Composite

visualobservations:&r*., n {ts--l l::'. -, srr:r:; {:e trr'6,vc-{ {r;ri,{ t,, rf
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270

--*-"*Lm'!cnt1 x
Soil

TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control {QC) sample

F eld duplicate

Matrix Spike

Itatrix Spike Duplicate

Additional l.Iotes:

Lt ad si Lttzd

Ctvmp"d So hotallwtztY
tfirovgh Sir uL

l,G0b

N0l< - ffrai n\ur li nrs w+

ROUX ASSOCIATES, INC. 2,t76.C,001 Y 1 oO/SAP-APa



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

bll-r=ltu Sampler: Sl+

c [pa* 6OtF

TB 5 Lonsitude: TBS

MT StatePlane
Sample lnterval
{ft-bls}: O,5 - Z

/Fftw-'eliiri . PlPRPaaing: C.f)

Associated Site Feature:

Grab Composite

Vissal Obeervations:

Laboratory Name: TestAmerica

Quality Control {OC} sample

Field duplicate x
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

'uP:X # tzcc *

Within Site Feature

Analysis
$oil

TCL VOCS 82$0 X
$oil

TCL $YOGs 8270 X
Soil

TAL ttletals S010 v
$oit

TCL PGB; 8082 {
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 *

Soil
Fluoride 300 k'

$oil
PCtlDt pctlF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon {

ROUX ASSOCIATES, INC Page i of i 2476.C001 Y. 1 oo/SAP-ApB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

MT StatePlane
Sample lnterval
{ft-brs}; lD - ,'Z

Associated Site Feature:

Composite

Visual Ohervations:

Laboratory Hame: TestAmerica

Additional Notes:

r to tt+ (o0o''

Within Site Feature

Analysis
Soil

TCL VOC$ 8200 ('
Soil

TCL SVOGg 8270 ry
$oil

TAL Metah 6010 ,9(

$oil
TCL PCBg 8082 K"

Soil
TCL Pesticides 808{

$oil
Total Cyanide 901X k'

$oil
Fluoride 300 k'

Soil
PGDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon {

Quality Control {QC} sample

Field duplicate

Matrix Spike X-

Matrix Spike Duplicate x

ROUX ASSOCIATES, INC. Page 1 cl'I 2476.0C01 Y. 1 oo/SP-APe



Site Narne:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

f r-fnw-b\\li -SO - Zi-.1i., SampleTime: l3H 5

bizq I lb samptar: RF\

ctoar S5o 
€

T85 Longitr,.rde:

MT $tatePlane
Sample lntervaJ
(ft-bls): :)l- 3'b

C.Ffnw-O1\O\ PlDReading: C(}

Asrocia&d $ite Featurer f0 Y fvrf
Ittlithin Site Featurc

{YtN}: N o

Composite

Visual Observations:

Laboratory Name:

Quality Control {QC} sample

Field duplicate

Matrix Spike

!ti

Hatrix Spike Duplicate

Additional Notes:

fi:r$w *r)i r 6r.c1v d !'l ,(f,r^fn+

dr,r &n ntr ft r'Dv-r zt 
1

TestArnerica

Analysis
Soil

TCLVOCS 8260

Soil
TGL $VOCs 8270

Soil
TAL Metale 6010

Soil
TCL PCBg 8082

S{ril
TGL Pesticides 8081

Soil
Total Gyanide 9012 k

Soil
Fluoride 3lX, k

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon x
Ar\t'r,tnr,p n+ln*, , ,,

RCIUX ASSOCIATES, iNC. Page I of I ?4?6.00c1 Y. 1 0olsAP-APE



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C,ifit W- Citc'Sel- 'iji- Yl-rz>*r sampte nqe: i.r \ !:,

twl z6 i lu $ampler: Al+

cver( e\+ EEiclr

f a4s Longitude: ]-R'j

MT StatePlane
Sample lnterval
{ft-brs}: {l'gL

Associated Site Feature:

Ce :posite

Visual Observations:

Laboratory Name:

R o*^ l-r^ EA NJ )
TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOCS 8260

Soil
TCL SYOGs 8270

Soil
TAL Metals 6010

Soil
TGL PCBs 8082

Soil
TGL Festicides 80St

Soil
Total Cyanide 9t-:i2

Soil
Fluoride 300

Soil
PCDD' PCDF 82gO

Grain $ize Analysis/ bulk density/
moisture content X

TotalOrganic Garbon

ROUX ASSOCIATES, INC Page I of 1 2476 0001 Y. 1 oo/SAP-APS
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

lnl tl tl tt sampler; hf+_

I-B S Longiiude:

Coordinate system:

Boring ID:

MT StatePlane
Sample lnterval
{ft-bls}:

Within Site Feature

Composite

Visual Obsenrations:

Laboratory Name:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VQGS 82S0

$oil
TCL SVOCs 8270

Soil
TAL Metals 6010

$oil
TcL PCBg 8082

$oil
TCL Pesticides 8081

$oil
Total Syanide 90{2

Soil
Fluoride 300

Soil
PCDDI PCDF 8290

Grain Size Analysls/ bulk density/
moisture content x

Total Organic Carbon

ROUX ASSOCIATES, INC, Page 1 of 1 ?f76 0001Y 1 oa)/SAP,APB



Site Name:

$ample lD:

Date:

Weather:

Latituds:

Coordinate sy$tsm:

Boring lD:

MT $tatePtane

Project Number: 2476.0001Y002

C(-rrtw-Cltd\-!c, -rgs *rtr Gsr+ SampleTime: l23O

tll L4l I V sampler; flll
cu cr 15u ''

1.'BS Lonsitude: TBs
Sample lntenral
(ft-bls): i55'tbt:

LFfYI\,q.] * Cll r. - PID Reading: rr . C
Within Site Feature

Associated Site feature:6:rzi,rnettDir-,rr.r.\t ,t-g;-." jllN): $,, e 
-

Grab f7| cormposite tl

Laboratory Name:

Analysis
Soil

TCL VOCS 8260

$oil
TCL $vOCs 8270

$oil
TAL Metah 6010

$oit
TGL PCBs 8082

Soil
TGL Pesticidea 8081

$oil
TotalGyanHe 90{2

Soil
Fluoride 300

$oil
PCDD' PCDF 8290

Grain Size Analysisl hulk density/
moisture content x

TotalOrganic Carbon

Quality Control (QG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUX ASSOCIATES. INC. Page I ofl 2476.000 1 Y J 00/SAp-APB



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

C(ftlfl.O l?A- 5o -0-0. f,sampre rime: lLoO

\uLYCCLS+ , Scor

To B{ 5i ry.'v-t-,i,Lo ,z{ Lonsituaq: -

Coordinate syetem: MT StatePlane
Sample lnterval
{ft-bls}: ,;j it r::

Boring lD: CFtntw-otz& PlDReading: O"+

Associated Site Feature: t-j { i ';,- , ,-,,

Visual Obeeryations:

Laboratory Hame:

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SvOGs 8270 x

Soll
TAL !*Ietals 6010 X

Soit
TCL PCBs 8082 X

Soil
TCL Pesticides 80St (

Soit
TotalCyanide 90{2 {

Soil
Fluoride 300 {

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon x
ROUX ASSOCIATES, INC. Page I of I ?476 0001 Y. 1 0o,'sAP-APts



Site Name:

Sarnple lD:
L|"-

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

Proiect Number: 2476.000rY002

Overra st 50'
:r0 B(, S UP\I EY rb Longitude: /

MT StatePlane
Sample lntervai
(ft-bls): i

CF+Vr.w * ra I ?-*". PID Reading: C.'+
Within $ite Feature

Associated Site Featurg:-Wgt Sc-rr,otx-r'Siuftclq-fcr,r.dtY{t-.1}: . - . NF,
a,

Grab Gomposite

Visual Ohaervations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Nstes:

Lgf,.ci S , e,rr r;{ oin trl

tF *\
SlZo t t to Sampler: A. \1nF6.na.,rn

Analysis
Soil

TCL VOC$ 8260

Soil
TCL $VOCs 827tI

$oil
TAL Metals 6010

Soil
TCI- FCBs 8082

Soil
TCL Pesticides 8081

$oil
Total Cyanide 9012

Soil
Fluoride 300

Soil
FCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moi:eture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page 1 ol1 2476.0001Y. 10ojSAP,APB



$ite llame:

S*mple lO:

Date:

lfileather:

Latitude:

Proiect Number: 2476.000tY002

r)rf a rca<-* 5oo

TU Rca SrlflrrF.r*r€. D Lonsitude:

Coordinate system: MT StatePlane
Sample lnterval
{tt-bls}: f,.fi-;*

Boring lD: C f MW - o r 2 o" PID Readinsr 0," 
-?

Within Site Feature
Associated Site Feature:;-oi{ i }, , ,.,n,r,, , ,,r. ,,,, :, l, I (YJN): _|i,,. _

,':

Grab Composite

^ [*ru'"'uvt F

VieualObservations, ffiirsn f -T 
TAru D,,{t"Yr? C+ €rr".grl , iifl tiar.l

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCE 8260 (
$oil

TCL SVOCs 8270 X
Soil

TAL illetals 6010 K
Soil

TCL PCBe 8082 X
Soil

TCL Pesticides 8081

Soil
Total Oyanide 90t2 (

Soil
Fluoride 300 r

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon (

Quality Control (OC) sample

Field duplicate Y
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C'r- rurVy,- *u p :a -> q it oei

ROUX ASSOCIATES, iNC. Page I ol'I 2475.0001 Y. 1 00,5AP-APB



Site Name:

Sample lD:

Date:

YUeather:

Latihrde:

Coordinate system:

Boring lD:

CFAC Project Nurn[eq 2476.0001Y002

('.F[Y\W - r:rzc,-- Sc t0' rL SampleTime: lZ3ei

ove-v-r as* 50"

MT StatePlane
Sample lnterval
{ft-bls}: lO- 12-

Ofntw-urz.o. PlDReading: C"C

Assqciated sit" r""tur", uqr t aruuu ersrucr.,K Pc,^d.il11xl',n 

sit"J"Jtut"
---tl-

Composite

Visual Observations:

Laboratory Name:

-fr1
,yrdsn

TestAmerica

Additional Notes:

lrlrS I trr,:F cnitr,:+.d

Analysis
Soil

TCLVOCS 8260 X
$oil

TCL SVOCs 8270 X
Soil

TAL Metals 60{0 X
Soil

TCL PCBs 8082 x
Soil

TGL Pesticides 8081

Soil
Total Cyanide 90{2 x

Soil
Fluoride 3{}0 {

Soil
PGDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon X.

Quality Control (AC) sample

Field duplicate

Matrix Spike r
Matrix Spike Duplicate X

ROUX ASSOCIATES, INC. Page I of I 2476.00C1Y. 100iSAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

(.€f*rut-atZrn- 5# - &rg - 7 b Sample Time: t''l t 5
Sltalrv $ampler: ll. L|,"r F{*rvtntn

$V(rrn s+ 5f:'

Coordinate system: MT StatePlane
Sample lnterval ..,(ft-bls): Lt- -i1

Boring lD:

Associated Site Feature: r

Visual Observations:

Laboratory Name:

Gln rr'n t +i t t a nd A'n" Sands

TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TGL VOCS 8260

Soil
TGL SVOCs 8270

Soil
TAL Metals 60'10

Soil
TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDDT PGDF 8290

Grain $ize Analysisl bulk density/
moishrre content

TotalOrganic Carbon x

RCIUX ASSOCIATES. INC Page 1 of I 2476.000 1Y. 1 0o/SAP.APA



Eite Name:

Sample lD:

Date:

llYeathen

Lafitude:

Coordinate sy$tem:

Boring lD:

CFAC Proiect Number: 2476.0001Y002

Lf-i t-r1'.tt - ili u,n - :t' * i. -i, i: $?mplg Time: i;-* C,t

Ul}rltb, * sampleri &H -

TBS Lons!tuqq IBS

MT StatePlane
$ample lnterval
(ft-bls): O - O.5

L F rrrw - 0 \ \* er" PID Reading: O O

Associated Site Feature: ndhl

til Gomposite

Vlsual Obeervations:

Laboratory Namo: TestAmerica

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOC$ 8260

$oil
TCL SVOCg 8270 X

Soil
TAL itletals 6010 x

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

^Soil
Total Cyanide 90{2 x

Soil
Fluoride 300 X

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon X

ROUX ASSOC]ATES, INC. Page 1 ol I ?476.0001Y. 100/sAP-AFB



$ite Name:

$ample ID:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

Lf fnw-*\ kcr-bo- c-rl"r - F'6 SlmpleTirne: ii,o5
i"l2-rllL, Sampler: AH

1 R.., Longitude: -rB.i

Coordinate systern:

Bodng lD:

MT StatePlane
Sample lnterval
(ft.bls): O *A,5

{-(ftlr,ri -Ul@rr- PlDReading: L,C--

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

LL". r,l 'i., , . ,) ,J

Within Site Feature

Analysis
Soil

TCL YOCS 8260

Soil
TCL SVOCs 8270

$oil Leocl
:mbilc{a*r€OfF CI nlY

Soil
TCL PGBs 8082

Soil
TGL Pesticides 808{

Soi!
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 100/SAP-APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

('F t:r-r Vrj - i;r r Uft - :rC r- C tj -' 2 Sample Timel iu-t t tr

t la i t _{ ur S.qmpler: *,..r

-t BS Longitude: T BS

Coordinate system: MT StatePlane
Sample lnterval
{ft-bls): l' , ''> ' L

Boring lD: LF IVrw - D \ \o 6" PID Reading: O. G

Associated Site Feature:

Composite

VisualObservations: Pfr1:*.,", [- r- SANlD" .-r.rto* t- t fr.,arre.l 1tn tp E; ,+

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL SVOCs 8270 K
Soil

TAL illetals 6010 Y
Soil

TCL PCBs 8082 r
Soil

TGL Pesticides 8081

Soil
Total Gyanide 9012 {

Soil
Fluoride 300

('
Soil

PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon {

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC. Page 1 of i 2476.0001 Y. 1 00iSAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate $y$bm:

Boring lD;

CFAC Project Number: 2476.0001Y002

C.Fnf\.V- niir. r,.-,,1, i. r Z SampleTime: ir-l A C

tr\et llt, Sampler: Ax

TBE Longitude: TB!

MT StatePlane
$ample lnterual
{ft-bls}: lC " tZ

{ f fYlV\, - ';\ 'tr"' ,{,- PID Reading: O. L.,

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control (OC) sample

Field duplicate

Matrir Spike

Matrix $pike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOGS 8260 -K

Soil
TCL SVOCs 8270 v

Soil
TAL luletals 6010 Y

Soil
TCL PGBs 8082 X

Soil
TCL Pesticides 8081

Soil
TotalGyanide 90{2 X

Soil
Fluoride 300 X

Soil
PCOD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon (

ROUX ASSOCIATES, INC. Page I of I 2476.0m1Y 1o0/SAP-APB



7!

Site Hame:

$ample lD:

Date:

lllleather:

Latitude: Tt.\q Longitude: . TTf S

Coordinate system: MT $tatePlane
Sample lnterval
{ft-brs): -77 - g-4

Boring lD: CFfnurl - C i \c r.,. PID Reading: O (-;

Within Site Feature

Associated Site feature: Ce f*C.-v: LlnCt

Composite

Visual Observations:

Laboratory Hame: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TGL VOCS 8260

Soil
TCL SVoCs 8270

Soil
TAL itetals E010

Soil
TCL PCBs 8082

Soil
TGL Pesticides 8081

Soil
Total Gyanide 90{2 X

Soil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain $lze AnalysisJ bulk density/
moisture content

TotalOrganic Carbon X

ROUX ASSOCIATES, INC. Pase I ol I 2476 000't Y. 1 00/SAP-APB



Proiect Number: 2476.0001Y002

Sample lD: ( Ffi)W- 0lba -SO ,- tZt - rz"-GSA $ample Time: 04 t{ 5

Sampler: A l*

Lengitude: T R.S

Sample lnterval
(ftt&ls): lZ\ - \)Z

Boring lD: CF ftnW-:-O-r\r-rt ----gQ rg11q$g.-l:e
Within Site Feature

Associated Site reaturS CZft "fcr Lrtrrrarifi i I _(YlN): lr.i e

Grab til composite tl
Visual Observations: hvi,iu ,. S (+r .

Lahoratory Name: TestAmeric, $r'\\-t:-t

Additional Notes:

1r.f zz ll U

Weather: t L; rr r 1O*?

TR\

Coordinate system: MT StatePlane

Site Name: CFAG

Quality Control (OC) sample

Field duplicate

llllatrix Spike

fillatrix Spike Duplicate

Analysis
Soil

TCL YOCS 826{t

Soil
TCL SVOCg 8270

Soil
TAL kletals 8010

Soil
TCL PCBs 8082

$oil
TCL Pesticides 8081

$oil
Total Gyanide90t2

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content X

Total Organic Garbon

2476. 0001 Y 10o/SAP-APBPage 1 of IROUX ASSOCIATES, INC



Site Name:

Sarnple lD:

Date:

Weathen

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476"000'tY002

t"-.\ T:trl :'U. Sampler: ,c] fr

o I oan- -70u'

1-Rr_ Longitude: TBS

MT $tatePlane

Associated $iteFeature:('.,:rtlrr )-ribelAJ_f (\!Nl:_tl'l;

m composite

Visual Observations:

Laboratory Name:
L\\^-\ C rciir

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

-3s * igo".,*i j'Sample Time:

Sample lnt6rval

Analysis
$oil

TGL VOCS 8260

$oil
TCL SVOCs 8270

$oil
TAL iietals 5010

$oil
TCL PCBs 8082

$oil
TGL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content X

Total Organic Carbon

ROUXASSOCIATES, iNC. Page I cfl 2476.0001Y.1o0/SAP-APB



Site Name: CFAC Proiect Number: 2476.0001Y002

Sample ID: L f i,'iVi -.; lf - ju' ' rf 'il .'f Sample fime: C4l'i5-

Date: i ll4 ttV Sampter: SvV

Weather: claudq, chavr&4 , {1' f
Latitude: 1ro tsg Sve{eYgt) Longitude:

Goordinatesystem: lUtTStatePlane
Sample lnterval
{ft-bls}: f - '=-

Boring !D: f' Fn4w - e ,f Plo neaoing: I 4
Within Site Feature

Associated Site Feature €r.t\1 l-t.irrth ll ff/N):

Grab tt composite

VisualObservations:'b"outn S,LT ry \,y+ fr,*r -Scintl ,t4u c)r,av<l)t(cblcU

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL iietals 8010 X

Soil
TCL PCBs 8082 x.

Soil
TCL Pesticides 8081 (

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 Y

Soil
PCDP' PCDF 8290

Grain Size Analysis/ bslk densityl
moisture content

Total Organic Carbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

- hatt, h0 rra,0 SArnfl e

cd hz c+kl $r leael-
I

Se yecl

[cFrvrw - ct, - ]o- o -o'r - er")

ROLIX ASSOCIATES INC. Page 1 ol 1 2476. 0CC 1Y. 1 00/SAP-APB



$ite Name:

Sample lD:

Date;

Weafier:

l-atitude:

Coordinate system:

Boring lD:

Project Number: 2476.000{Y002

Lf IVW ''(i rf - Sc]-d i -J.e sampleTime: C15 r

Tb Bg $u{?-v€y t' b Longitude:

MT StatePlane
Sample lnterval
{ft-bls}: O,5-z

CFTvIN - 0 It PID Reading: t{
Within Site Feature

Associated Site feature: #;fiit lu^l,t:,ih 
[ \ (Y/N): ]t.\ 

-
Grab tfl composite |-|

VisualObservations: rtr!,-il-;:L?* i^r:rra S r,ru firr"r i',iar{, irtirr ! i.,rzl, raiizk \

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260 (
SoiI

TCL SVOCs 8270 X.

Soil
TAL Metals 6010 x.

Soil
TCL PCBs S082 K

Soil
TCL Pesticides 808{

$oil
Total Cyanide 90tz (

Seil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC, Page I of 1 ?476 000iY Io0/SAP-APB



Site ilame:

$arnple ID:

Date:

Weather:

Latitude:

Project Number:

C ltarig , Shruz<, {1" ?

Tb RtI .<i.r rzu e-, fh . Longitude: :

Goordinate system:
.e-\

Boring lD: i'> u\ j
\---/

MT StatePlane
Sample lnterval
{ft-bts}: lU- rZ

e a>+ l.,and

AssociatedSiteFeature: L{ frrlu* - i, f
tYithin Site Feature
(YrN):

Composite

Visual Observations:

Laboratory Name:

"t-

TestAmerica

Quality Control (OC) sample

Field duplicate X

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

LFM\^I*D0PZ-Sc Gtor o

Analysis
Soil

TCL VOC$ 8260 x
Scil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 (
Soit

TCL PGBs 8082 (
Sail

TCL Pesticides 808{

Soil
Total Gyanide 9012 {

Soil
Fluoride 30S x

Soil
PGDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.000iY 1o0/SAP"APB



Site Name:

Sarnple lD:

Date:

tlleather:

Latitude:

Proiect Number: 2476.000'tY002

6lzs lta $ampler: A i-h €nnrann

Aqrcnslftl|uc\ bfic .-
'Tr: bx lx:,rr4f,i #r1 -Lo4gltu{e: 

* . ,

Goordinate system: MT StatePlane
Sarnple lnterval

Boring lD:

H/ithin $ite Feature
Associated Site Feature: Wp +S,f-l,tjb]:< r Sir,;tr,Ve- Pln.-t fffN): NO

Composite

Visual Observations: ,k\LL bruiJ,l .f -C S-hND, \i"\rq Qrtr,Jct,t,,:, r+ S, llj ,,.o,S*

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8250

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081 {

Soil
Total Cyanide 9012 t

Soil
Fluoride 300 x

Soil
PCDDi PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon x

Qualiry Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES iNC Page 1 of1 2476.0001Y.1oOTSAP-APe



I

Stte Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

C, F/:4W- r: i4a - 5c'0,6- 2 sampte rime: ('r 335

MT StatePlane

Associated Site Feature,r,\itt k r-,;'nrrcr- Siurtrp

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCI- SVOCs 8270 x
Soit

TAL *letals 0010 x
Soil

TCL PGBs 8082 x
Soil

TCL Pesticides 808{

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 v

Sail
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon x

Quality Control (aC) sample

9k Field duplicate x
Matrix Spike x

Matrix Spike Duplicate x'

Additional Notes:

* cFMw- Duias - s o @- oloo

Within Site Feature

ROUX ASSOCIATES. INC. Page 1 of I ?476 0CC1 Y 1o0/SAP-APB



/

Site l{ame:

Sample lD:

Date:

Weather:

Latitsde:

Project Nqtrlqt

0rle r CCiS+ 0r0o

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): ii :">

Boring lD: Cfnnw-Dtctrr PlDReading: 2,C'
llllithin Site Feature

Associated Site Feature:Wet 3l,u.r;'u'Ur,r Si Uctrf fr,.nrL ff N): h! t, . 

-
Composite

Visual Observations:

Laboratory Name: TestAmerica

Additional Notes:

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOGs 8270 x
Soil

TAL Metals 60{0 x
Soil

TCL PGBs 8082 x
Soil

TCL Pesticides 80S{

Soil
TotalCyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon X

Quality Control (AG) sample

Field duplicate

Matrix Spike Y
Matrix Spike Duplicate X'

ROUX ASSOCIATES, INC. Fage 1 of 1 2476 0001Y.10o/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

.600r V o0?t

Lfmw.a"t1-- So-O-c 5 sample

Dtrl0li tU sampler: S^nJ

Composite

'ii. , . '--.,., .,, ;, r Longitude: -

Ini ira*t [i;tiri- (ft-uls): t - f' 'i 
--

^ :.q1'.itr,,,- Ii,i PIDReading: O'L)

Associated Site Feature:

Visual Observations: br;*.. .( - L t>frtti) -*, tr,nw 
1. 

,..,u.*r l-t lhz rcurbV\ ,fi,, \{

1r* ?rws,"taLaboratory Name:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 d

Soil
TAL Metals 6010

{
Soil

TGL PCBs 8082
{.

Soil
TCL Pesticides 8081 (

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Lea

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

L t o, r{ Sit r' < ,l

Within Site Feature

ROUX ASSOCIATES, INC Page 1 of 1 2476 0001Y 100/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

C?mW ' al;l-" 5o - i: .5- a sample Time: lZ , O

(r\nlulltt/ sa*pre.' 5 il
nvr rc(tSh 50' {7

- 
Sample lnterval

nnf Slarp {}lqvu- (n-bls): b < 'a
Lf f,ri ur.r . u l,L" PID Reading: O,\

Associated Site Feature:

Grab Composite

Field duplicate V

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

\ttP l7i r; l7qc:

Within Site Feature
(Y/N):

Visual Observations: b**^ +a q ra,j (- C \ frNA ,.! sr,,n, {-c ..?.r, vr?, Satry ( a bLtes. t,
C t'L

Laboratory Name:

Soil
TCL VOCS 8260

(
Soil

TCL SVOCs 8270 V
Soil

TAL Metals 6010
(

Soil
TCL PCBs 8082

(
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

,l
rar-/q

*a.q
Stt (

ROUX ASSOCIATES, INC. Pagc I ol 1 2476.0001Y 10o/sAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

(n C Project Number: ,) ui ?U c ..
C? rnw. ii1 . \6 ' tL -t1.- Sample Tinne: I A T

Sample lnterval

Boring lD: C(nvn' a7). PlDReading: C C)

Associated Site Feature:

Composite

Visual Observations: B rcun {-

Laboratory Name: 'i .*,, ; \ \ r; ( {'.

Additional Notes:

coordinate system: MT Slrrta fl{ qYt[

Within Slte Feature

Soi!
TCL VOCS 8260 V

Soil
TCL SVOCs 8270 V

Soil
TAL Metals 60'10 x

Soil
TCL PCBs 8082

(
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike x-

Matrix Spike Duplicate Y

ROUX ASSOCIATES, INC Pagc 1 of I 2475.0001Y.1 00/SAP APB
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Analysis Quality Control (QC) sample



$ite Name:

Sample ltr:

Date:

Weather:

Latitude:

Coordinate system:

Boring lO:

CFAG Project Number: 2476"0001Y002

CffltW " O23cr"- 5c-' r;' u,5 $lmpn rime: t 1OC

Lclt?llb , sampterift\t

1. BS Longitude: TBS

MT StatePlane
Sample lnterval
(ft-bls): ,: . '-

Associated Site Feature:4r;.* /anrtft lt ffIH): No

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8?70 X

Soil
TAL Hetale 6010

Soil
TCL PGBs 8082 x

$oil
TCL Pesticides S08t

Soil
Total Cyanide 9S12 {

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290

Grain $ize Analysisl bulk densityl
moishrre content

Total Organic Garbon X

ROUX ASSOCIATES, INC. Page i of I 2476.0001 Y. 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

bln ltt, $ampler: f\ it

C-lot-r (-,ttoP

Sample lnterval
MT StatePlane -__ {ft-bls): C., ( ;-

Associated Site Feature: fclt Lc,nafitt
Within Site Feature
(Y/N): l,; (

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Hotes:

Lt"ad siauerl

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOGs 8270

Soil ,u!r,* i N,-:j
T*&*ls*tffi0*0 X

$oil
TCL PCBs 8082

Soil
TGL Pesticidea 80$1

Soil
Total Cyanide 9012

tuil
Fluoride 3fi1

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Sia-ued weiTr ' : Abto $

ROUX ASSOCIATES, INC- Page 1 of I 2476.0,]0 J Y. 1 00iSAP-APB



$ite Name:

$ample lD:

Date:

Weather:

Latitude:

Goordinate syetem:

Boring lD:

Proiect Number: 2476.000{Yqq?

CFItlw *oz-'3 6u ""e,s--z SamPleTime: | 5 t(f

GIr?ltL, - sanpler:ftlt

C .\Pgrt' 6f:-r ..

MT StatePlane
Sample lnterval
(ft-bls): i_'. r'-, ).

Hlithin Site Feature

Associated $ite Featurer ftttt LCrr.r<{fi it ft;d; 
-'- 

N; 
-

Composite

Visual Obeervatinns:

Laboratory Hame:

Quality Control (aCl sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL YOCS 8260 x
Soil

TCL SVOCSS?:10 x
Soil

TAL Metals 60t0 x
Soil

TCL PCBg 8082 v
Soil

TGL Festicides 808{

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 Y

$oil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon x
ROUX ASSOCIATES, INC. Page I ol 1 2476.mO1Y.r o0/SAP-APB



Site Hanre:

$ample lD:

Date:

Weather:

Latitude:

Coordinate eystem:

Boring lD:

Project Number: 2476.0001Y002

6i tz lf t" $ampler: fiH

Clor^r Ce'f\Dtr

TtsS Longitude: -\B-

MT StatePlane
Sample lnterval
(ft-bls): \u i'j-

Ltrt xsi - *'Zbcx- PID Reading: 0 , !,
Within Site Feature

Associated $ite Feature:[it:f Lt:t .c . , r L {Y/N}: l-.,L,

Composite

Visual Observations: Ertiri n

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8210

$oil
TAL iietals 6010

Soil
TCL PGBs 8082

Soil
TGL Petticides 8081

Soil
Total Cyanide 90{2

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Garbon

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

FMfVr.J * e'L3cr Sc-'lB -{z Sample Time:

ROUX ASSOCIATES, INC, Page I of I 2478 0001Y 1oo/SAP-APB



Site Name: CFAG Project Number: 2476.000{Y002

Sample lD: CFfl\AW - o Z3o- Sc- i?-:'.- izi Sample Time: \tl { Cl

eirgilk $ampler: Ah\

Ylleather: CV{ i,af,{S+ (rO"

Latitude: *fBS 
Longihrde: GS

Coordinate system: MT StatePlane
Sample lnterval

Boring lD: CtrlnW-O2ts61 PID Reading: (,. , L'

Associated site Feature i F.tLs+ Lr,.n]AH r [ ffi'rl 
sEe Feature

Grab 
[| 

composite

Visual Observations: -i cr,f ){t{i} ilyrcl r:,,t (.,ri . il c.}r\ilrl. .(,1. ii Crr'uc i
-' ')

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOGs 8270

$oil
TAL itetals 6010

Soil
TCL PGBs 8082

Soil
TCL Pesticides 8081

Soil
Total Gyanide 90't2 (

Soil
Fluoride 300 x

Soll
PGDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon x

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of I ?476 0001 Y.'1 0o/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Date: uliqlll, Sampler: ,'

Latitude: Longitude:

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls);

Within Site Feature
Associated Site Feature: .- - L (Y/N): '.* .

Grab m composih

Visual Observations:

Laboratory Name: TestAmerica

Quality Control tAC) sample

Field duplicate

Matrix SBike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS E2S0

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCEs 8082

$oil
TGL Pesticides 8081

$oil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCOD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content K

TotalOrganic Carbon

ROUX ASSOCIATES, INC- Page I ofl 2476.000'iY. 1 00/SAP-AP8



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

Visual Obtervations:

Laboratory Name:

CFAG Proiect Number: 2476.000f Iqqll

(:tt',l w-oz6a- so - o - o .5 SampleTirne: i-l'$ f il

a lB i t to sampler: fi\'t

+*,er+zTCIF . fain, Lign{ 55lr
TBS Longitude: T BS

Sample lnterval
MT StatePlane- 

-_{ft'bls): 
C - C\ 3

i f trtr,v - C:=a PID Readinsi-O - I

Within Site Feature

Associated site Feature: NW Ff f i0 ir'i{rui,- Pt,ld

Composite

f'f
TestAmerica

)^\r C fnC\

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TcL VOC$ 8260

Soil
TCL SvOCs 8270 X

Soil
TAL Metals 60{0 x

$oll
TCL PGBS 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 X

Soil
PG9DT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon {

ROUX ASSOCIATES, INC, Page 1 of I 2470.0001 Y 1 oo/SAP-APB
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

MT StatePlane
Sample lnterval
(ft-bls): (' C.'-:

Cfmw -az*t PlDReading: O. \

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:
e fq0.n 1 c lr-t(/*CV1C\ |

TestAmhhica
ce Sr it

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

l-f r,i cl (, r r: .,;t rl

-i 
;i 2, j I b sampler: i\H

Within Site Feature

Analysis
Soil

TGL VOCS 8260

Soil
TCL SVOCs 8270

$oil
TAL tictrl+€e{S Leoci on ty x

$oil
TCL PGBs 8082

$oil
TCL Pesticides E08t

Soil
TotalCyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX AS$OCIATES, INC, Page 1 of I 247e 0001Y. 1o0/$AP-APB



Site Name:

Sample lD:

Date:

Weaflrer:

Latitude:

Goordinate eystem:

Boring ID:

Project Number: 2476"0001Y002

TBS Longitude: -i t,l

MT StatePlane

Cirnw-CZ)c, PIDReading: O,t-

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

Within Site Feature

Analysis
Soil

TCLVOGE 82S0 x
Soil

TCL $VOGs 8270 X
Soil

TAL Metals 60t0 X

$oil
TCL PCEs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

$oil
Fluoride 300 v

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
rnoisture content

Total Organic Carbon x

ROUX AS$OCIATES, INC, Page 1 of 1 247e.0e01 Y. 1 00/aAP-APB



$ite t{ame:

Sample lD:

Date:

llYeather:

Latitude:

Project Numhr: 2476.0001Y002

-lli3 tr u sarnpler: 1-{'6

Coordinate system: MT StatePlane
$ample lnterval
(ft-brsl; lD " tL

Boring lD: CFfnw-oZ5cu PID Reading: C_, q
Within Site Feature

Associated Site Feature: fenci (Y,N): trlr -

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Longitude: lB5

Analysis
Soil

TCLVOGS 8260 X
$oil

TGL SVOCs 8270 Y

$oil
TAL TTIETEIS 60T0 v

Soil
TCL PGBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 Y

Soil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densiSl
moisture content

Total Organic Carbon {

ROUX ASSOCIATES, INC, Page I of i 2476.S001 Y.10o/AAF.APB



Site Namc:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFfnrv-C].bcn -LU - \rJ-'1c) $ampleTime: ;ril 1!r-,

"{,{'lAlzrr]<a lll.1 ittc 
-qarnpter:,qir 

. .

-T [iS ,_ longitude: -i- E 5

MT StatePlane
Sannole lnterval
(ft-bls): #A 'r:1; '-lC

if t'r-rvfr-- C'll,r:._ PID Bqadilg: C, , O

Associated $ite Feature: Nrlt/

Grab |T| Composite T
VisualObservations:6rc,.1hs-riI_:!lt{ <j.,-., .r i-rtar.6 ,- r{rr. r \.t\( r (trrt-i.,,r-!,.( .- I cll--(.uC tr.

Laboratory Name: TestAmerica '-)

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVGCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TGL Pesticides 8081

$oil
Total Cyanide 90t2 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon X

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Hotes:

\firithin Site Feature

ROUX AS$OCIATES, INC. Page 1 of I 2476 0tO1Y. 1oo/SAP"APB



Site Name:

$ample lD:

Date:

llUeather:

Latitude:

CFAC Project Number: 2476.0001Y002

C[,.rtnw -c-;':-c-::i.r*!]rt.-- "- -t -fjii5ample Time: C":lt-t 5
-lltg t rr" $ampler: A H

0\LYc d\s+ b6of

Goordinate system: MT StatePlane
Sample lnterval
(ft-bls): L& ^:'r - 3l,

Boring lD:

Vltithin Site Feature
Associated Site reatury: N k\ Pav'Ltr lcitr Dn frinrr', {Y{N}: lv D ' ii,V .*i o' n*y-

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Hetals 6010

Soil
TGL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 0012

Soil
Fluodde 300

Soil
PCDDT PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content X

TotalOrganic Garbon

ROUX ASSOCIATES, INC, Page I of I 2476 0001v 1o0/SAP-APB
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476r000_ryqqe

Irf tr{f lt, Famerer: SvV

fi']ro{!r,r* , Li j h+ { etn , -rC' F

Sample lr*eryal
(ft-bls!: 0 " il'{

Cf fnw - cila PlDRedlrqs, D' I

MT StatePlane

Associated Site Feature: fu rrrj A : rt Pc r-, I
Within Site Feature
(Y/N): tu

Composite

VisualObservationsi D* [>o,w;r SfrND ;*a c:Aa.n,'c aa+f-C, Sr*tc s;t*,'ttt!.Ll ..gi?t<-l?

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 V

Soil
TGL PCBs 8082 {

Soil
TGL Festlcides 8081 X

Soil
Total Cyanide 90{2 (

Soil
Fluoride 300 \

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES INC Page 1 ol 1 2476 00C1 Y. 1 oCISAP-/r.PB



$ite Name:

Sample lD:

Date;

Wea$rer:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

C F/v\W - AZta * S0 - O -o ,(- Pb Sarnple Time: l33cc

Lrl tqllt"c SamPler:Surf
/

I t\ i rlii Y)L'

Tb L-.d st:vv{-il-.-:{ Longitude: -

MT StatePlane
Sample lnterval
(ft-bls): C"C t

Cf Alv\i'o)at PlDReading: 0l
I Within Site Feature

Associated Site Feature: N W P e.rc P * nr.l ry1n1, N

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

$oil
TGL SVOCs 8270

Soil 1- :- ;; --

+Ak{IffiOf0- : '* ) \
$oil

TCL PGBs 8082

Soil
TCL Pesticides 8081

Soil
TotalGyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC Page I ofl 2476.0001 Y. 1 00rSAP-APE



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

CFAC Project Number: 2476.0001Y002

( FMv\t - 6aV" SO - o f- 4$ampleTlme: I 31 O

o'*-llqltb samPler: Sv{

Ave,riaSn", lig* ain 5A'{-

Sample lnterval
MT StatePlane (ft-bls): 0.r" a

(-.{ftnr* - 7als PID Reading: o ' i

Associated Site Feature: fu !V {i r, f t, ol
lltltthin Site Featurc
{YrN}:

Composite

Visual Observations:

Leboratory Narne: TestAmerica

Quality Gontrol (AC) sample

Field duplicate {
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

bo* ir - ro {t i4ct,

Analysis
Soil

TCL VOC$ 8200 (
$oil

TGL SVOCs 8270 Y
Soil

TAL lietals 6010 V
Soil

TCL PCBg 8082 x
Soil

TCL Pesticides 8081

Eoil
Total Cyanids 9012 x

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8280

Grain Size Analysisl bulk densi$
rnoisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC- Page 1 ofl 2476.C001 Y.100/5AP-APB



Site Name:

$ample lD:

Date:

Ylleatfter:

Latitude:

Coodinate system:

Boring lD:

Proiect Number: 2476.0001Y002

Cf,fvlu! :.Qit;, - Jo -i0 ,- r.\ , $amprcnqej /tf D ,

0 bf I ! /r t/ samqrqr: 5 \4/

A w {car t, L, gl*Y rain, {0 ' f

Sample lnterval
(ft-bls): i: " .r*MT StatePlane

e F Mwl ' Att, PID Reading: O 3

Assoclated site Feature: fi*,,r,/ {i.-, [ !'i ,.,1 Ul?ii 
site Feature

Composite

Yisual Observations:

Laboratory Name:

Additional Notes:

TestAmerica

Analysis
Soil

TCLVOSS 8260 (
Soil

TCL $VOCs 8270 x
$oil

TAL Metals 0010 V
Soil

TCL PCBs 8082 V
Soil

TCL Peeticides 8081

Soil
Total Cyanide 9012 V

$oil
Fluoride 300 V

Soil
PCDD/ PGDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Garbon

Quality Control (AC) sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate {

ROUX ASSOCIATES, INC. Page 1 of I 2476 d001Y 10o1SAP-APB



Site Hame:

$ample lD:

Sate:

lffeather:

Latitude:

CFAC Project Number: 2476.0001Y002

{30a

Coordinate system: MT StatePlane
Sample lnterval
{ft-bts}: c1-a 4-

Boring lD: PID Reading: cl \

Associated Site Feature:

Grab Composite

Visual Observations:

Lahoratory Name: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOcs 8270 V

Soil
TAL [ilehls 60{0 X

Soil
TCL PCBs 8082

,/

Soil
TCL Pesticides 8081 X

Soil
Total Cyanide 9012

(

Soil
Fluoride 300

x

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2476.0001 Y 1 00./SAP-APA



$lte Hame:

$ample lD:

Date:

Vlleather:

Latituder

Coordinate syttem:

Boring lD:

CFAC Project Number: 2476.0001Y002

t-€t11w - o?? - 5a * 0 "0 i -pl, Sample Time: l3c v

Clzctr, 0b'F

fu' Be Srrve-rtr/ ( 785) Longitude: 7 13 S

MT StatePlane
Sample lnterval
(ft-bls): :;

LF lv1w - o}? PID Reading: .. 'r

Associated Site Feature:

Grab Composite

Visual Observatlona:

Laboratory Narne: TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOCS 8260

Soil
TcL SVOCs 82?0

$oil L i. ri r:

TALffetal+6$1{ .;. i'l X

$oil
TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
Total Cyanide 90{2

Soil
Fluoride 300

Soil
PCDD/ PCDF 82gO

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of I 2476.GCo1 Y. 1 00ISAJ,'APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

@ordinate system:

Bortng lO:

CFAC Project Number: 2476.0001Y002

: i.. - 
"'OiSCltV Sampler:

r lt&"., bl'-( , .

MT StatePlane
Sample lnterval
(ft-blsl: J -": -"]

l' i: rrr,t,,,, A.t - j PID Reading , I . 5

Associated Site Feature:

Grab Composite

Vbual Obseryatione:

Laboratory Name: TestAmerica
rrt6isrlg,tf l, tt:o\

Quality Gontrol tOC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Analysis
Soil

TCL VOC$ 8260 (
Soil

TCL $VOCs 8270

Soil
TAL Metals 6010 \

Soil
TCL PCBs 8082 .x-

$oil
TCL Pesticides 8081

Soil
Total Cyanide 90{2

Soil
Fluoride 300 \

Soil
PCDD' PCBF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUXASSOCIATES, INC. Page I of I 2476.0001 Y. 100/SAP,APB



Slte Name:

Sample lD:

Date:

llYeather:

Letitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

t110

bBo ltto $ampler: 5 4/

al oar g?'F

MT StatePlane
Sample lnterval
{ft-bls}: ,'.-) Jt

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

t - \aruwa laa. l.

ci(n -tr.t

TestAmerica

Quality Control (AC) sample

Field duplicate

illatrix Spike

l{atrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOCS 8260

$oil
TCL SVOGg fi270 \

$oil
TAL ltietals 6010 r/

Soil
TCL PCBs 8082

$oil
TCL Pesticide 8081

Soil
Total Cyanide 9012 (

Soil
Fluodde 3fi!

Soil
PCDDI PCDF 8?SO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page i o1'I 2476.0001 Y.1 oo/SAP-APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

Cl=m\^, - ozsa*so *o-o.s $amplefime: 0 Q3O

tplaoltt, Sampter: fr H

t t-uar gb"r

TRS Longitude: TBS

MT StatePlane
Sample lnterval
(ft-bls): '- .

C(mw-D)-?a PlDReading:0.o

Associated Site Feature:f'+

Grab Composite

Vieual Observations:

Lahoratory Hame: TestAmerica

Quality Control {AC} sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCLVOCS 8260

$oil
TCL SVOGs 8270 v

Soil
TAL Metals 6010 v

Soil
TGL PCBs 8082 x

Soll
TCL Pesticides 8081

Y

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 \

$oil
PCDDIPCDF 82SO

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon x

ROUX ASSOCIATES, INC. Page I of I 24?6.0001 Y. 1ootsAP,APB



Site Name:

$ample lD:

Date:

Weather:

Lafitude:

Coordinate tyrtern:

Boring lD:

AssociaM $ite Featu

Visual Ohervations:

Laboratory Name:

,*' rx r Pe". .i.-a i,,, r* a H}llt1l 
s'Kllr*"u*

Grab |1*| composite tl

Proiect Number: 2476.0001Y002

CF1W- ozfu,-So -o- o ,g'?b $ampleTime: Oq35
frl3QJl? -. -.. sample,r:RH

rt+r.r 65.1 - -, -

rBs Longitude: I 6 S

Sample Interval
MT SlatePlane {fr-bls}: Q - C, tj -

C,€ fnw'- c.??it- PlDReading: Q. Q ,

TestAmerica

Quality Control {AG} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

)-ec!g!- on tr, (sie rrct ) .

Analysis
$oil

TCL VOCS 8260

$oil
TCL SVOCg8270

Soil ,._,:,-, r,:/
TAL-"kfrtd€r+0 . . {.

$oil
TCL PCBs 8082

Soil
TCL Festicides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDDI PCDF 82gO

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

fh(iSS ttre i'a h t -..X , 
qo3 

,,

ROUX ASSOCIATES, INC. Page I of I 24?6.0001 Y. 1 40ISAP".4PB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

crn:,w-qzS+-so-.8#i z saryuerime 09{-O , .

tolzolt to Sampler: ri i;

C.\zar 85oF

-('TRS Longituoe: TB5

MT StatePlane
Sample lnterval
{ft-bls): -

C-fmw-ozTx PlDReading, 0,O

Associated su* r"r*rr",,rt f Prr, cJrfi* fr.d H}lxiit 
*t*iT"ut*

Gomposite

Visual Observations:

Laboratory Name: TestAmerica

Additional Notes:

Analysis
sil

TCLVOCS 82S$ x
Soil

TGL SVOCs 8270 x
$oil

TAL Hetals 6010 Y
Soil

TCL PCBS 8082 Y
Soil

TCL Pesticides 8081

Soil
Total Cyanide 90{2 v

Soil
Fluoride 3fl! X

Soil
PCSD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon x

Quality Control {0C} sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate x

ROUX ASSOCIATES, INC. Page I ol1 2478.0001 Y. 1 0oISAp-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

LFfnW- 0'ZXr,t- to * L1 -5 ' G sample Time: C I q S

Ctaor 8,ffr-
.TRS Longitude: -itrS

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): Li .i -v,

Boring lD: I' F Ol r,v - u l.J't PID Reading: C t)

Associated Site Feature:

Grab Composite

Vicual Observations:

Laboratory Name: TestAmerica

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOGS 8200 x'
$oil

TCL SVOCs 8270 x
Soil

TAL Metals 60{0 x
Soil

TCL PCBs 8082 X
Soil

TCL Pesticides 8081

$oil
Total Cyanide 90{2 ('

Soil
Fluoride 300 K

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organie Carbon x
ROUX ASSOCIATES. INC. Page I ofi 2476 0001Y 1C0/SAP-APB



$ito Hame:

$ample lD:

Date:

YYeatter:

Laftude:

Coordinate system:

Borlng lD:

CFAG Project Number: 2476"0001Y002

C FfnW - OZ*rt -So - t o' tL $ample Tlme: 0q 5C)

blso ltu Sarnpler: g-; !'i

c-laav- 85"v
TBS Lonsitude: 'T B S

MT StatePlane
Sample lnterval
{ft-bls}: ,... : .:

Associated Site Feature: NE €r f f o{rifi't n Pcnrl- UrN}: f.J o

Composite

Visual Obseruations;

Laboratory ltlame: TestAmerica

Quality Control {OC} sample

Field duplicate x
Itiatrix Spike

Matrix Spike Duplicate

Additional ],lotee:

Du? rq @ t3oc>

Analysis
Soil

TGL VOCS 8260 x
Soil

TCL SVOC$ 8270 x
Soil

TAL illetals 8010 v
Soil

TCL PcBe 8082 x
Soil

TCL Pesticides 808{

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDDT PCDF 82OO

Grain Size Analyaisl bulk density/
moisture content

Total Organic Carbon x

RGUX ASSOCIATES, INC- Page I of 1 :476 0001Y 1oo/SAP-APB



Site Name: CFAC Project Number: 2476"0001Y002

Sample lD:

Date: blZOltU gampler:0H

Weather: Ctornl. 35"P

TbS l-ongitude: T B S

Coordinate system: MT StatePlane
Sample lnteryal - -
{ft-bls): -l$ -b )

Boring lD: C{ fnw' CZg A, PID Reading: '0'C

Associated site Feature, NE Pe ,. e o I ci li en ? cnyn l$i[,l 
tt'"ilf**

Grab [| composite

Visual Observations: Bfl,u' n ( - rn >4 rv \)

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TGt SVOCs 8270

Soil
TAL Metals 60{0

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 x

$oil
Fluodde 300 Y

Soil
PCDD' PCDF 829}

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon x

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of i 2476.0@1 Y. 1ooiSAP-AP8



n ttg I l L, sampler: f fi

Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

C.?_AL __lrej$tNq'nlq! 2l1b,o}atv oaz

elLcr, 15"F . -
To gg sucv€Ys-D Longitude:

Associated Site Feature:

Composite

Visual Observations: eq.r,^ f - C

Laboratory Name:

SOiI
TCL VOCS 8260

Soil
TGL SVOCs 8270 x

Soil
TAL Metals 60f 0 x

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081 X

Soil
Totai Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature
ic.rtiorr F"rcl (Y/N

Quality Control (QC) sample



Site }lame:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Borlng lD:

CF^C Project Numher: Zq-7b. aAaryAq z
( t-.fvrrV - g12q rSO-O,S-2- Sample Time: d 'i,'. i,

5ffil, to samprer: Att

(Ioar -75o

Tu Bs SUqvEY6D
ffi Longitude:

Within Site Feature

Associated site Feature, €aS* ?e.nolcth'on POnd ffiNl: NU

Composite

Visual Observations:

Laboratory Name: -ks. Arvu. \4 L cl

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

C(Mw- D :-t PID Reag!!4g: 0 ,i

CFAC Phase I Site Characterization Soil / Sediment Sample Sheet

Analysis
Soil

TCL VOCS 8260 I
Soil

TCL SVOCs 8270 r(
Soil

TAL Metals G010 Y
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
Totai Cyanide 90{2 X

Soil
Fluoride 300 x

Soil
PCDDI PCDF B29O

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon



Site Narne:

Sample lD:

Date:

Weather:

Latitude:

Goordinate systern:

Boring lD:

C-1f7\L Project Number: Z1-l C. ccc r Yo a-2

("FArM -o2Q - So - to *r z sample time: I lBC

5it(ilt samprer: 4H
- rvi

(' tr rir ij)
-iU Bi. lr. i, L t::ri €- i\ Longitude: "_-

('.f tvrW - A,Zq PID Reading: O,fi

Associated Site Feature:

Composite

VisualObservations: Br^$w'n fn"C ay11

Laboratory Name:

.::

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 V'

Soil
TCL PCBs 8082 Y

Soil
TGL Pesticides 808{

Soil
TotaiCyanide 9012 x

Soil
Fluoride 300

)-
Soil

PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

Within Site Feature

CFAC Phase I Site Characterization Soil / Sediment Sample Sheet



Site Name;

Sample lD:

Date:

Ylleather:

Latitude:

Coordinak system:

Boring lD:

Project Number: 2476.0001Y002

(,irrxinr-i:3,+-r-x: *;r "or {r - SampleTime: tr?fi5

sl8,t b Sampler: fiH

CIJA( 5o"(

TBi) Lonsitude: TBD

MT StatePlane
Sample lnterval
(ft-bls): i.:-f,':r

Grab Composite

Visual Obeervations:

Laboratory l,lame: TestAmerica

Quality Gontrol (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOGg 8270 {

$oil
TAL Metals 6010

t
Soil

TCL PCBs 8082
f

sdr
TCL Pesticidas 8081 x

Sotl
Total Cyanide 0012 d

Soil
Fluoride 300 {

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon (

ROUX ASSOCIATES, INC. Page I of I 2476.000 tY. 1 oo/SAF,APB

Within Site Feature
Associated Site Feature: F1{lirr i: i*r.ri I i (YlN): f\ i V



Site Name:

$ample lD:

Date:

Weather:

La$tude:

Coordinate aystem:

Boring lD:

Project Number: 2476.0001Y002

(€ (vlW - 0gZ.t -si: - r1--o 'sPb $ample Time: 0g 5(

El8 ttb Sampler: AH

c.loar 5(Tr

MT StatePlane
Sample lnterval
{ft-bls}: ; *: {

effia w'-e3.fu.r PID Re{ing: , fl, C tr"-
Within Site Feature

Associated Site Feature: i{L.'i \ yi i'tr, r-:i i t-l';:, *.ir-, r\ ff/N): \l I V

Composite

Visual Observations:

Laboratory Name:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ll.acl on t V 5i tur rl -

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 82f0

Soil :-...,.r,'r r..-

TAulffi0t0 /
Soil

TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide S012

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of I 2476 0001 Y.1ootsAp^APB



$ite illame:

Sample lD:

Date:

Wea$rer:

Latitude:

Coordinate system:

Eodng lD:

Visual Ohservations:

Laboratory Name:

Project Number: 2476.0001Y002

slSl tb $ampler: SH

(-Ltar 1o'F
TBD Longitude: 'T B D

Sample lnterval
MT StatePlane (ft-bls): L,, 'i -"2-

i- f r-'vruv - C, 3')-r'* PID Reading: *. i :-'- , r-
Within Site Feature

Associated Site Feature:l',^,<;1, r=r L)ir.l,: tf r:r, {,er,ri -(YlN): I\ / tr

Gomposite

TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCg 8270 r
Soil

TAL Metah 00{0
{

Soil
TCL PCBs 8082 Y

$oil
TCL Pesticides 8081

Soil
Total Cyanide 9012 v

Soil
Fluoride 300 x'

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon ,(

Quality Control (AC) sample

Field duplicate

iiatrix Spike x
Matrix Spike Duplicate x

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476,0001 Y, 1 OONSAP.APB



Site Name: CFAC Project Number: 2476.0001Y002

SamplelD: CFmW-q)?lrl-Sr0-i0.-rZ Samplelifne: ncirI
Date: BigllU Sampter:AH

Weather: (-l-a tr v 50"tr

Latitude: TBb Longitude: rB[]

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): lt t7

BoringlD: a-f frtW*ulrJ-rt PlDReading: q-l ,,- ff,;i""
Within Site Feature

Associated Site Featrre,MC,,n Fie flr /t'r (:1ffi ---
Grab til compite

VisualObservations: Dm'r,rn ldf,rrror-c.nqe F-C. SA.Nn i,Hk f-r:n {rraw,\ 
-tfatL t o'DD\"?r 'r

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SYOCg 8270 *,
Soil

TAL MetalB 6010 x
Soil

TCL PGBs 8082 ,(
Soil

TGL Pestieides 80S{

Soil
Total Gyanide 90{2

Soil
Fluoride 300 {

Soil
PCDD'PcBF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon x

Quality Control (0C) sample

Field duplicate {
Matrix Spike

Matrix $pike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of 1 2476.0001 Y. 100/6AP-APB



$lG Name:

Sample lD:

Date:

Weather:

Latltude:

Coordinate system:

Borlng lD:

Project Number: 2476.0001Y002

5{i<itU sampter: SH

C \r ar 7o"o

MT StatePlane
Sample lnterval
tft-bls): ft| a4 qg

L Fn rvv ---r ';*].tr, r PID Reading: Cl L, I l",r.
',

Within Site Feature
Associated Site Feature:fr,'r{,j{-l[-'lq]:1ilr tY Lr-,'ci (Yru): N I Y

Composite

Vieual Observations;

Laboratory Hamer
(i at4 cfird n - tr Sdnd )rret { 4

TestAmerica
gYhwl

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SYOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBg 8082

Soil
TGL Pesticides 8081

Soil
Total Gyanide 9012 x

Soil
Fluoride 300 {

$oil
PCDtv PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon v
ROUX ASSOCIATES, INC. Page 1 of I



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC

f trIlrrnr-oql*-so-(c5-bc- Gsll SampleTime: I DI-'t5

7l* I tt" $ampler: A ll
( \air b 5"F

- TBfr - - Longitudg:- "fR P
$ample -bMT StatePlane {ft-bls

Associated $ite Feature:

Grab Composite

tn
Visual Observations: tir y'"Lo,nl u+ | * c SA N)

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SV0Gs 8270

Soil
TAL metals 60{0

Soil
TCL PCBs 8082

Soil
TCL PesUcides 8081

$oil
To&l Gyanide 9012

$oil
Fluoride 300

Soil
PCDD'PCBF 8290

Grain Size Analysisl hulk densityl
moisture eon€nt x

Total Organic Carbon

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Cl=ryrW-o3F+- . PtDReading:0.Drtn

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 1 00/SAP-APB



$ite Hame:
{

$ample lD:

Date:

Weather:

Latitude:

Project Nurnber: 2476.0001Y002

qlq I rv Sampler: A+l

LVar bbor
"TBt Longituder TBD

Coordinate system: MT StatePlane
Samole lnterval
(ft-bls): I ti tl ->

Boring lDt

Within Site
Associated Site Feature: Mra r

Grab Composite

Visual Obseryations:

Laboratory Name:
q^t^ rh-c qra'cel

L)

Quality Control (AC) sample

Field duplicate

illatrix Spike

Matrix Spike Duplicate

Additional ltots:

0rri,+Fininrl LotVry
J

CF fntr,, - C '3?*,. PID Reading: C, Dfrrr,^ _.:

Analysis
' $oil

TCL VOCS 8260

Soil
TGL SVOGg 8270

$oil
TAL Metals 6010

Soil
TCL PCBg 8082

Soil
TGL Pesticides 808{

Soil
Tohl Cyanide 9012

Soil
Fluoride 300

$oil
PCED' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content X

Total Organic Carbon

ROUX ASSOCIATES, INC- Page I of I 2476.0901Y. 1 00/6AP-,{pB



Sib Hame:

Sample lD:

Date:

lllleather:

Latitude:

Project Number: 2476.0001Y002

CFty}N-O'iaa.a -Bc - t.1g - I tt - tSA Sample Time: l3 O 0

; iq I iu - samprer: 4 H

T\3'D .- -Longitude: 
-l-,iar-]

Goordina&system:

Bodng lD:

MT StatePlane
Sample lnterval
(ft-bls): i'l'i * i''; rj

Associated Site Feature:

[| Gompoofte

Visual Observations:

Laboratory Hame:

\h brc*n F-cttl
dlrac{ Si t+ 4rtce €-ial

Quality Control {AC} sample

Field duplicate

iiatrix Spike

Matrix Spike Duplicate

Additional Notes:

fu, nnnl k/, i#y

Site
N

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 60{0

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

$oil
Total cyanide 90{2

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content x

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of I 2475.0001 Y 1 00/SAP-APB



7

Slte Hame:

Sample lD:

Date:

Weather:

L-atihrde:

Goordinate system:

Boring lD:

Project Number: 2a7_6.9991IQ!l

MT StatePlane
Sanrple lnterval
(ft-bls):

i.i {i,ti,/,./ , ,) :: 3 plD Reading: {l : 1

YVithin Site Feature

Grab

-k,,-ti

Gompooite

Visual Observations:

Laboratory Name:

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t\, t,f( ltCiy , ltU I'

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL $VOCs 8270 x

Soil
TAL Metals 60{0 {

Soil
TCL PCBg 8082 Y

Soil
TCL Pesticides 8081 K

$oil
Total Gyanide 9012 (

Soil
Fluoride 300 V

Soil
PCDD' PCDF 8290

Grain $ize Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page 1 of I 2476 0C01Y.10oiSAP-APB



$ite Name:

Sample lD:

Date:

lffeathen

LatiEde:

Cmrdinate syttem:

Boring lD:

MT StatePlane

CFAC Proiect Number: 2476.0001Y002

(€rnwt . t,-5j - 9r -6 -D"E-pb SampleTime: f I O f

o?i,ot/,t\r ...,.-samPler: 5W , ,,
(-lla.rfrb'f' - ..,,
-ro 9z Sarvtueel (Tt?,5\ torwtuae: f B > 

,,

-

Sample lnterval
{ft-bls}: 0 - 0."

C€mw - oi3 PID Reading: 0.\
\lVithin Site Feature

Composite

Associated Site Feature:

Visual Observations: U . ttro-a, n 4

Laboratory Name: TestAmerica

Quality Gontrol {aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Nstes:

f,y4 R <.q f i,n.( j r yE F )-: +{ 3,:l e

lYlft\< ( <iever'\ : ltt"t g

Analysis
$oil

TCL VOCS 8260

$oil
TCL SVOC$ 8270

Soil LE*D orvuVTALI[etabSe{t I X
$oil

TCL PGBg 8082

Soil
TCL Pesticides 808{

Soil
Total Cyanide 90{2

$oil
Fluoride 300

Soil
PCDDT PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001 Y. 100ISAP,APB



Site ilame:

$ample lD:

Date:

IYeather:

|,,;rtihde:

Coodinate ryttem:

Boring lD:

Project Nurnber: 2476.0001Y002

( i,11i,u . i i -? iCI -r. i -Z* SampleTime: lnL)

MT StatePlane
Sample lnterval
(ft-bls): - -

Within Site Feature
Associated Site Feature:

Compoeite

Visual Observetions:

Laboratory Nams:

'ty

L il1"t [ebbu 2.

Quality Gontrol {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Dupticate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOC8 8280 {
Soil

TCL SVOCo 8270 Y
Soil

TAL Metals 60{0 {
$oil

TGL PCBs 8082 (
Soil

TCL Pestieides 8081

Soil
Total Cyanide 9012

(
Soil

Fluoride 3fi) K
Soil

PCDDT FCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of 1 2476.0001Y. 1 o0/SAP-APB



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD;

CFAC Project Number: 2476.0001Y002

, _ ,,,,._r, (', i,.. Lolrgitude:
/

Sample lnterval
MT StatePlane (ft-bls): , u'" ! --l

n ,t'.., a -.' .< \t- i'l'i 1 v'u -ri i '; plD Readingt O -3

Within Site Feature
Associated Site Feature:

Grab Composite

Vieual Observations:

Laboratory Name:

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C raS htcl
TestAmerica

Analysis
$oil

TGL YOGS 8260 {
Seil

TCL $VOGs 8270 (
Soil

TAL l$etals 6010 (
Soil

TGL PCBE 8082 Y
Soil

TCL Pesticides 808{

Soil
Total Cyanide 9012 x

Soil
Fluoride 3{X} V

Soil
PGDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, II'IC. Page 1 of 1 2476 00A1Y.1oo/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

(. ff4 (- _ project Number: i [p L;. r,r,, i y Cr , 1

Cffttv,tt-['44 -Jo'e *0 { sampleTime: ?tt

Composite

'/ Sample lnterval

lril li rro+e 12i61vu- (ft-bls): f I - u {
i

Borins rD: [FftW - ] il' pto neaaing: 6 't.
(2.-; l/,. u1tr,r-,:.s Lc--6iqwithin Site Feature

Associated Site Featur*-!a:5;1- {,:*A* /,t.tc, .'(YlN):

Visual Observations: fi\ncl( -{.rvr jtlNrl w1 'bfct,.t Oi-;rvcr', Lr+dtCi:;;fr(-(t.(i,,fLr

Soil
TCL VOCS 8260

Soil
TGL SVOCs 8270 K

Soil
TAL Metals 5010 X

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081 (

Soil
Total Cyanide 9012 K

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

trrru,d-

ROUX ASSOCIATES, INC Page 1 o1'1 2476.0001 Y.1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Laboratory Name:

fvlT S+ orre

t f2+ C Project ruumfer: jq :;

' Sample lnterval
l2tt,,U (ft-bls): t; i--.1

Within Site Feature
Associated Site Feature: (c -., /,tli*t,,,*\ Lr,.",1,r, ,- (Y/N):

Visuat Observation5: 1i,.,,, ** ',tlli, ,.,r1 Lt& ryr 
),c,.r/tl 

,L.khiCuyv.,US, L,t+11,,

Composite

Field duplicate \/
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Du i, E- 0 '?jc

i f 3 r/ iU sampler: S vzL,

ROUX ASSOCIATES, INC. Page 1 ol 1 2476.0001Y 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

,"FAr' Project#-r l /r L 

- ') L' t^"
Cy'tYL' .'i,i - S t) lc - ,) SampleTime: / -/ U

i / l, / ir,.^ Sannpler: Sv'v

-a S u !'V'

Sample lnterval

coordinate system: tn( S i rt'ir- illa i'U (n-uts): i r) - J ]
Boring lD:

Associated Site Feature

Composite

Visual Observations' 6,., ., ,., , '\pNC --i [i (L( C 1rc'"v{av ,tY'r2.,," , , u,L;U'j, b(zt(1 1tlr,,
,,L,

Laboratory Name: 2.

Soil
TCL VOCS 8260 {

Soil
TGL SVOCs 8270 {

Soil
TAL Metals 6010 X

Soil
TCL PCBS BO82 ,Y

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike v
Matrix Spike Duplicate r

Additional Notes:

Within Site Feature

ROUXASSOCIATES, INC Page 1 of 1 2476 0001Y.1 00/sAP'AFB



$ite Hame:

Sample lD:

Date:

lffeather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

C[f\I,& - o4S-- ft- tr-o"f $ampleTime: Il C C

OVIoil r\O s.*PrSt, 
" 
qd 

-

MT StatePlane
Sample lnterval
{ft-bls}: L.) L :,-

Associated Site Feature:

E
,Y*,' i-,

Composite

Visual Observations:

l-abratory Name: TestAmerica

Quality Control {AC} sample

Field duplicate X
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

DUP ir fi lto f
--

'C Vri _'>,!* <, ,,rl Longitudei '_

f.ffY\t,,".1 -035- Ptoneaaing: a'Ci

Soil
TCL VOCS 8260

$oil
TCL SVOGs 8270

Soil
TAL Metals 60{0

Soil
TGL PGBs 8082

Soil
TGL Pesticides 8081

Soil
Total Gyanide 9012

Soil
Fluoride 300

Soil
PCDD'PCDF 8290

Grain Size Analysisl bulk density/
moisture content

JL-

ROUX ASSOCIATES, INC, Page I of 1 2476.0001Y. 1 00/SAP-APg



$ite Name:

$ample lD:

Date:

Weather:

Latitude:

Coordlnate system:

Boring lD:

Project Number: 2476.0001Y002

C1tnvrt * b 5S - -fo - (J,{ - R SampleTime: I I i C
O\o/ci lAoily Sampter: S\,^/

MT StatePlane
Sample lnterval
(ft-bls): a t A

(.ffnu,-*.ti(_ * ploneaoing: _ C !r

Associated Site Feature:

Grab Composite

Visual Observations: !.:,ri ,,vi'jlrfSl)- -l it+t t< ,iLtt{-i,l (f-t- ,i ,, tr,;.r c<_ ri ,;-- rr,g_i_r_,ht , t

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SvOCs 8270 (
Soil

TAL Metals 60{0
(

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soit
Total Cyanide 90{2 (

$oil
Fluoride 300 Y

Soil
PCDD' PGDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate V

Additional Notes:

'tC l:'.r*: .-rr ,rv- e,-,1c Longitude: *

ROUX ASSOCIATES, INC. Page I of1 2475 0001Y 10o/SAP,APB



Site Name:

Sample lD:

Date:

\lYeather:

Latitude:

Coordinate system:

Boring lD:

MT StatePlane

CFAC Proiect Number: 2476.0001Y002

f ?f14l1 -0 ii- - .td -tA - o Sample Time: I I '3 
O

rcD
Sarnple Interval

{ft-bls}: lt - ;A

i i; ii1 ulu . c i (* Pto neaoing: C i

Within Site Feature

TestAmerica

Analysis
$oil

TCL VOGS 8260 (
Soil

TCL SVOCs 8270 r
Soil

TAL Metals 60t0 v
Soil

TCL PGBs 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 90{2 (

Soil
Fluoride 300 (

Soil
PCDD' PGDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Garbon

Quality Control (AC) sample

Field duplicate

Matrix Spike V
Matrix Spike Duplicate Y

Additional Notes:

, OV/u i /ao i(r s

Associated Site Featrt"t il-,r,V 4lrl'l: r, {YlN}' 
--N- - -i-] i-lGrab l\l Gomposite L_J

Visual Observations:

Laboratory Name:

si(t

ROUX ASSOCIATES, INC Page I of I 2476.000 -1 Y. 1 00/S,a,P-APB



Goordinate systern: MT StatePlane

$ite Name: CFAC Project Number: 2476.0001Y002

$ample lD: f Fnnw : i-, 1t - SU i: ",: '-i Saqrple Time: 'ffi tj5-r: @)
Date: 0r; j;q I ru -.. - Sample,f: { V'v 

-
Weather: .f C.i,n , C,iairr:.:i ,, iC ' P

Latitude: 'Ic B. ( . . ,rt.,,,,.t C rB< ) . Longitude: Ii"> \
Sample lnterval
(ft'bls): i) -n--' t

Boring lD: C. f'rrzr uu - , 'i? PlQ.Reading: O ;.

Associated Site Featu
Within Site Feature

rS-: Qr+,.+-tnt n \r,,*i\ (YlN): - N+
r-l l-lGrab bLJ composite L_J

VisualObservations; ilk b*,*, l:! ^,i, ,r,., rn.r 1 r ,s t

Laboratory Name: TestAmerica

Analysis
$oil

TCL VOCS 8260

Soil
TGL SVOCs 8270 (

$oil
TAL metats 6010 X

Soll
TGL PGBs 8082

(

Soil
TCL Pesticides 8081

(

Soil
Total Cyanide 90{2 (

$oil
Fluoride 300 V

Soil
PCDD' PCDF 8290

Grain $ize Analysisl bulk deneityl
moisfirre content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC" Page I of I 2476 0001Y 1oo/SAP.APB
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Site Name: CFAC Project Number: 2476.0001Y002

SamplelD: C,fm?v -.:rt'SC * , i-L $ampleTime: lLtAil

Date: D U l,l 11l j U Sampler: lt v

Weather: ftt,n tv<i-c:i'+,il i;

!-atitude: 'Ie '-l c S, ,' ,r "ir,t 
( I 13) J Longitude: 7*ri 5

Coordinate system: llllT StatePlane
Sample lnterval
{ft-bls}: C t-Z-

Boring lD: (ff/1vv '- i ;1 t PID Rqadingi !f I

Laboratory Name: TestAmerica

Wiihin Site Feature
Associated Site Feature: lit - ; ; z, Li, lL ff/N): - I\'

compwite tl
VisualObservations:lto7.kw(tM ,?sfi*,a l-wt ,iftl\A ,-ti (c.rar 1'-vrt 4{iiv&, t{a 4- r;ai'j,z

o, oue ,: ro,ad , *r", ft

Analysis
Soil

TCL YOCS 8260 (
Soil

TCL SVOCs 8270 V
Soil

TAL ltiletals 80{0 Y
Soil

TCL PCEs 8082 Y
Soil

TCL Pestetdps 808f

Soil
Total Cyanide 9012 V

Soil
Fluoride 30S Y

Soil
PCDD' PCDF 82gO

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Quality Gontrol (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I ofi I 2476.0001 Y. 10o/SAP-APB



Site Name:

Sannple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

MT StatePlane

CFAC Project Number: 2476.0001Y002

C F{!n'uv ' L'\ ? - t e - ,;o -t ..} sample Time: lq>o

u',r'/ 31/.1,- r U, Sampler: 
- 

r, vv

{';itrt, C',ttr'iCi|f , ft'{} - -

-t o A
,l

Sannple Interval
{ft-bls}: }0 " I \

Ctrrnw - d37 PID Reading; O I

Within Site Feature
Associated Site Feature: l(i , h l r, ,. r1f, ,-r15 {Y/N}:.- \' 

/

Grab [n composite |-lH
Visual0bservations: 2' rerore..,,r ,. Bl3l*^ ro ,,4k. :.f .2,

t r 
", tZ tc-thAt , G+lC*- Sitt, *rnar St

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 K
Soil

TCL SVOCs 8270 (
Soil

TAL flletals 6010 K
Soil

TCL PCBs 80S2 {
Soil

TCL Festicides 8081

Soil
Total Cyanide 9012 Y,

Soil
Fluoride 300 {

Soii
peDDi PCDF 8290

*r;iir *;:.; A;;al5'sEs/ bulk densityl

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

i Lrldl qJl geML rr4ll ili-rl I



Site irlame:

$ampte lDr

Date:

Weather:

Latitude:

Goordinate syetem:

Boring lD:

Project Number: 2476.0001Y002

CfnW -ostr- Eo-o-o-5'sampterime: 1135
("/25//0 l-J
-', . 

-,':.A(Llnui,l / u

rBs Longitude: 1..)'

ItfiT StatePlane
Sample lnterval 

i

{ft-bls}: ./ --,-.- ') '

Cf(w -e 38 puneaains: C . O

AssociatedsiteFeature *o-ga*fr* Y*o, W**'ry urs 

-Composite

Visual Observations:

Labratory Name: TestAmerica

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

$oil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 r

Soil
TCL PCBs 8082 v

Soil
TCL Pesticides 8081 X

Soil
Total Cyanide 90{2 x

$oil
Fluoride 300 x

Soil
PCDD/ PCDF 8290 x

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 1 oo/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD: -

Project Number: 2476.0001Y002

tfnat-cj f - ?)-O-o5-{P*pbnme: /Ll 3o

A /Z 5//0 $amprer: LT

T6J Longitude: - /' '.,

Sample lnterval
MT StatePlane (ft-bls): *. - - , ->

( {rnt"'' o3g PID Reading:

Within Site Feature
Associated Site Feature: --..,--r- _ :r-:; z, ; . -,- ., .. (YIN): _ , _,

Composite

Visual Observaffons:

Laboratory Hame: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

l, ,ll o,grq,,'t{ . .

Analysis
Soil

TCL yOCS 8260

Soil
TCL $V0Cs 8270

Soil L:!-.1?,1'-r{,,
+l,Ltl["ffi.ffift x

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

$oil
Total Cyanide 9012

$oil
Fluoride 300

Soil
PGDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

f ,t l . 6,, i,,, q,ln,: s,*,.

ROUX ASSOCIATES, INC. Page I of 1 2476.0001Y.10o/SAP"APB



$tte Name:

Sample lD:

Date:

Weather:

Latitude:

CoordlnaG eystem;

Boring lD;

Project Numbgrq 2476.0001Y002

Mmw-as?-b- 0.5-2( sr*p,.rime: l'/qo
h/25/tb Lf
(Lo,'ny' 70 " .

1-&s Longitude: 7 ,,-, 'i

MT StatePlane
Sample lnterval , ^ _e-, i(ft-bls): A-€:--,',5 -Z t

tfina-oSt PID Reading: o.c)

Associated Site Feature:

w Composite

Visual Observations:

Laboratory Hame: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TGL VOCS 8260 Y
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 6010 x
Soil

TCL PCBs 8082 v
$oil

TCL Festcides 8081

$oil
Total Gyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDD' PCDF 82gO x

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y. 100/SAP-APB



Site Name:

Sample lD:

Date:

Sleather:

La$tude:

Coodinate eystem:

Boting lD:

Visual Observations:

Laboratory Name:

Project Number: 2476.0001Y002

Urnap03f -SD'l0 -tL\ samplerlme: 1745

Within Site Feature
Associated $ite Featuret E#f E<rrrr,, Zf /*e1 fflN): Yes

Composite

,

mpler: LJ

{'tCwd: ,7€' ,, ..
'i-b .f uorw*uae= 

-i-6 Y

lUlT StatePlane (ft-bls):

({m *U* rStr ptD Readins: c,a

Wp4N, tonflE- '' 't '.. €(.rt,tzt, S'ary*z fr'%to,.a*tn
9t-r. Lir71 '

TestAfnerica
ta&6@) nut $7- LDo;L

Quality Control {0C} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS 8260 X
$oll

TGL $VOCg 8270 ,y
Soil

TAL metab e010 Y
$oil

TCL PCBs 8082 Y
$oll

TCL Pesticides 80Si

Soil
Total Gyanide 9012 v

$oil
Fluoride 3{X} Y

Soil
PCDT}' PCDF 8290 v

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX AS$OCIATES, INC, Page I of I 2476.0001 Y. 1 0o/SAP-APE



$ite Name:

$ample ID:

Date:

Weather:

Latitude: -

Coordlnate system:

Boring lD:

MT StatePlane

CFAG Project Numberq 2476.0001Y002

(-fl\fl,vv - A\A* \a*0 - 0. 5- SampleTime: lOOb

i;/r.tItU ,FamPler: '.',,/ .

{.i(t,' , l^,+k i,;,'' r' .-

-,0 8, I-''rr,

--;

Sample Interyal
(ft-bls): c -0 r

L€WjVtt ' AL{CI PID Reading: o .l
Within Site Feature .;

(Y/N): i

Grab Composite

Associated Site Feature: li t , n h t n' Y rr r1 q

Visual Observations:

Laboratory Name:

Analysis
Soil

TCL VOCS 8260

$oil
TCL SVOGs 8270 {

Soil
TAL ilehls 6010

"{

$oil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081 x

$oil
Total Cyanide 90'12 (

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290 x

Grain Size Analysisl bulk densityl
moieture content

-{ 5t-t

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Splke Duplicate

Additional Notes:

Avtnv O!. ) ra.rwr',rcc{ beizrt

* arn,rz"t Wai Catt(cttt )-

ROUX ASSOCIATES, INC, Page 1 of I 2476.0001 Y. 1 m/SAP-APS



Site Name:

$ample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

CFrvrru -Ut{0 * SO -s-c.q -Pb $ampleTime: lDof

f l.< rr,, , it, ""rtr, 
'il' ? -. .

\,,/

Coordinate system: MT StatePlane
Sample lntervel
{ft-bls}: o-o.t

Boring lD: C trrnv{ - 0$o
-t

PID Reading: L' . i.

Within Site Feature
.J

AssociatedSiteFeaturet r.,ii,;-,.-,'...,,,i'., {Y/N): )

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

,JrUqievrc,i rnc{S)- 1,59t{ 
3

Sieun.( nnrss btl s

Analysis
Soil

TGLVOCS 8260

Ssil
TCL SVOCg 8270

Soil L€AD
TALSeKlssSIO- oN LY Y

$oil
TGL PCBs 8082

Soil
TCL Pesticides 8081

Eoil
Total Cyanide 9012

Eoil
Fluoride 300

Soil
PCDDI PCDF 8290

Grain Size Analyslsl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of I ?476.C001Y 100ISAP"APB



$ite ilame:

Sample lD:

Date:

lffeather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

{,('rf.vv'- a"tLr .}0 - i) i-Z SarnpleTime: tOiT

bl z.x,l I tr S v'{

ir ;i< ".:,,.r,,,.r'i f iJii \ Longitude: -'i;-i

MT StatePlane
Sample lnterval
(ft-bls): 0 S -2-

(-?rntN - o t4b PID Reading: o.tr

Associated s,ru."r*ur", f... r, f'r" .irrrgs- - - il'ff1',n 
t"" Fl]tlt" y' *

[| Gomposite

VisualObeervatio[$r{,.a3,,,," j $44{n '",l:l!t Scrru l.c q{,-,.'d, lillli gillrrrati&v12G+rnc

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8?60
x-

$oil
TGL $VOCg 8?70 Y

$oil
TAL l$etal$ 6010

Soil
TCL PCBs 8082 {

$oil
TGL Festicides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 K

$oil
PGDD' PCDF 8290 x

Grain $ize AnalysiE/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ta{ ,h''ritn 'db f

ROUX ASSOCIATES, INC Page 1 of 1 2476.061Y 1@,1SAP-App



Site Name: CFAC Project Number: 2476.0001Y002

Sample lD: t?irr, ,v - Et4 0 ,r0 'i0 ' I Sample Time: iC .3 ,1,

Date: b tL?. ,'t lt Sampler: t v,Y

Weather: Llr.rt; ,:,,tit [:i)- i?
J

Latitude: rai At i".,u_..,../ fZSt\ Uolgitudq: T-ii> _

Goordinate system: MT StatePlane
$ample lnterval
{ft.bls}: i0-/}.

Boring lD: Uf finW , CILl\ PlDftedding: O'O

Associated sit" F"",ur"' irs, h i u,.a ,/"nr,1i Hllx)tn 
$it* F*":"" 

Y-

Grab m Gomposite

Visualobservations: fuwn .{'".v. tftNrC ,"^r rv\ Sorvq r^ r nr6vdl, L(+'lt{ Salt/ bac{ k*9
;rT '

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL $YOGg 8270 v
Soil

TAL Metals 6010
(

Soil
TCL PCBs 8082 r

Soil
TCL Pesticides 8081

$oil
Total Cyanide 9012 {

Soil
Fluoride 300 V

Soil
PGDDI PCDF 82gO {

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of 1 2476.000'r Y. 1 006AP-AFB



Site Name:

$ample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

C Frnw' 'aqt . '5'c : o ') 
.1- sample Time: lfDO

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): o'- o -r

Boring lD: C.WVlil\i -ni-il PID Reading: O.d

Associated Site Feature: '\'\:.,,, ,'., f r

Within Site Feature

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Splke Duplicate

Additional Notes:

!,'
Ltail t.*i,e 5a,'ut{r/

rt,,tlil,-L-. !{uiL4Ll<otl

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270

../

Soil
TAL iietals 6010 (

Soil
TCL FGBs 8082 (

Soil
TCL Pebticides 8081

(

Soil
TotalCyanide 9012 {

Soil
Fluoride 3{X} {

Soil
PCDD' PCDF 8290

Grain Eize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ar,/
i(-

2476.t001 Y. 100/SAP-APBROUX ASSOCIATES, INC. Pags 1 of 1



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2475"0001Y002

r.frnw - ti4z- Se - o o 5-Pb SampleTime: lf o y

re
MT StatePlane

Sample lnterval
(ft-bls): j, u i

(-frYw'AqL PlDReading: O o

Associated Site Feature: Y Arc

m Gomposite

Visual Observatione:

Lahoratory Name:

,V4
not S

a3
l-

TestAmerica

Quality Gontrol (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Leno 5'tEv(D

Swmpce o NLf -

il Loa' F

Within Site Feature

Analysis
Soil

TCL VOCS 8260

Sail
TCL SVOCs 8270

Soil Lc*r i.\tly
TAL lilietaffiSl0 X

Soil
TCL PCBs 8082

$oil
TCL Pesticides 808{

$oil
Total Cyanide 9{112

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain $ize Analysisl bulk density/
moisture eontent

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.000 1 Y. 
,'OoTSAP-APB

,r/
pSot 1



Sib Name:

$ample lD:

Date:

Wea8rer:

Latitude:

Coordinate slnstem:

Boring lD:

Visual Observations:

Laboratory Name:

Sample lnterval
(ft-b!s): i- : :

t-lf,f',.',t.i, - t-: *i .-- _ plDReading: ,-) f -
Within Site Feature t i

Associated Site Feature: i', , : i. , ri ' i '.-. i1 {Y/N): 

-'\-

CFAC Project Number: 2476.0001Y002

(t l\,1rl"t -il \j7: - :iC- D t -'t_ Sample Time: i ( iO
.,i

,,.r , .* ,, "r= sampler: ":. "'',
r-. l i.'t ,.,:i+ ,. ir'i.' ' _

MT StatePlane

Composite

TestAmerica

Analysis
Soil

TCL VOGS 8260 (
$oil

TCL SVOCg E270 V
Soil

TAL Metals 6010 K
Soil

TCL PCBs 8032 (
Soil

TCL Pesticides 808{

Soil
Total Cyanide 90{2 X

Soil
Fluoride 300

(

$oil
PCDD' PCDF 8?gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate k
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lX,f lto C rrzi:

ROUX A$SOCIATES, INC. Page 1 of I 2476.0001 Y. 10o/SAP-APB



Site ilame:

'Sample lD:

Oater

llUeatrer:

Latitude:

Coordinate *ystem:

Boring lD:

/rr7:., ]. : --. - SampteTime: ;-<

'. ,- , Sampler: -"t"

.- - -- - ''

' I ;) ,r-,;r' 'J.'',, :-ij ,i- , t - 
LOngitUde: 

' t" ->

i,

MT StatePlane

a' '- !',1 ',., - : i',1 ; PID Reading: -O +
-\ Within Site Feature

Associated Site Feature: li .;,, -; ,. ,: u ,-i,,.:: (YN): l\ - -
Composite

Visual Obseruatione:

Laboratory Name:

Analysis
Soil

TGL VOCS 8260 (
Soil

TCL $VOGs 8270 {
Soil

TAL Metals 60t0 (
Soil

TGL PCBg 8082
(

$oil
TCL Pesticides 808{

Soil
Total Cyanide 90{2 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

TestAmerica

ROUX ASSOCIATES, INC. Page 1 of I 2476.@01Y.1oo/SAP-APB



SIte Name:

Sample lO:

Date:

llYeatfter:

Latitude:

Project Number: 247t4!91lqqa

Ctrt/.\N - o4j- .so *d -a { $ampleTime: l40b

To h{. , s r r{rjf (i Longitude: , TB q

Coordinate system: MT StatePlane

Eoring lD: r..trm\^/ -.0.1r 3 ,. PID Reading: [' a ..

Within $ite Feature
Associated Site Feature: W es+ *t tt t* nl $IN): N

Grab

Da lz br.t"l4

Composite

Visual Observations:

Laboratory llame: TestAmerica

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

irf tl rV - . . sq*Pr"f' 5'*/ 
,

Sample lnterval

Analysis
Soil

TGL VOC$ 8260

Soil
TCL SVOCs 8270 (

Soil
TAL llletals 6010 X

Soil
TCL PCBg 8082

v
' $oil

TSL Pesticides 8081 x
$oil

Total Cyanide 90{2 X
Soil

Fluoride 300 (
Soil

PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.oca i Y. 100/SAP' APB



Si& l{ame:

Sarnple lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

MT StatePlane
Sample lnterval
{ft-bls}: o-o I

CFAC Project Nurnber: 2476.0001Y002

CFnnw - r,e3 '- "sc - o -e I-PbSampleTlrne: itiaq
I

Dto I rr I tV Sampler: S W

Ctrf!.\\Ai - fiLta PtD Reading: I a
Within Site Feature

Associated Site Feature: i,ri{'..i- {l;" ; i},-,.t, i {Y/N}: i\

Composite

VisualObservations: i-v.v to*x;"n SftNAi{-i^l govnt Si tF- letivt arqveJ?, traca tcLbu5'.
rq 4 ca{'ia' (

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8280

Soil
TcL SVOCs 8270

Soil LEAp 6NLY
T*t{IreffiSt0 (

Soil
TGL PGBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

$oil
PCDD' PCDF 8290

Graln Size Analyoisl bulk densityl
moisture content

Total Organic Carbon

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Addltional No&s:

I ( *D*., . s;i.pv ED,,,sft1hlLEJt,NLv

tPugv* yre:S;etg ( ,t31P 3).,

lQ*Q ,q,?.,ig.Y\+ post -,si<vL7

02 q 6A)

ROUX ASSOCIATES, INC, Page I of 1 2476.0001 Y. 100/SAP-AP8



Site ilame:

$ample lD:

Date:

Ylleather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

Cffi+w - r:,-tT - .\'e *c s--J Sample Time: i4 to

c-lea r. {at" G

MT StatePlane

'llUithin Site Feature
Associated Site Feature: [.{urt Ctn, Qr,d ffIN}: ry

Composite

VisuaiObservations: li':. i i,,.,r . ,

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

dei -
lnterval

-w^ s qnc/

Analysis
Soil

TCL VOGS 8260 (
Soil

TCL SvOCs 8270 X
$oil

TAL lietals 50{0
(

Soil
TCL PCBg 8082

(

Soll
TCL Pesticides 808{

Soil
Total Cyanide 9012

(

Soil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page 1 of I 2476,0OO1Y, J OO/SAP.APB



Site Name:

Sample lO:

Date:

Westrer:

Latitude;

Coodinats system:

Borlng lD:

Project Number: 2478.0001Y002

rrmw - oL{B - S0 - iO* tZ- $ampleTirne: 143 O

trilislria, . ,-EgnPtgr:,,, Sv{ ,,

'fo bq s,r,,,rr.4+d Ci-Fi) Lo,ngitude: .,. .TR<

MT StatePlane
Sample lnterval
(ft-bls): ! .:

f A{\W - o .+ 3 PID Reading: C J

Associated Site Feature: ir\j Ps-r {}trt € e,*i
W?thin Site Feature
(YrH):

Composite

Visual ObservatioflSr . ),.r -., xtee a' (

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOC$ 82E0 k
Soil

TCL SVOcs 8270 K
Soil

TAL Metal$ 60{0 V
Soil

TCL FCEg BO82
(

Soil
TCL Pesticidec 8081

Soil
Total Gyanide 90{2 x

Soil
Fluoride 300 Y

$oil
PCBD/ PCOF 82$0

Grain Size Analysis/ bulk densityf
moisture content

Total Organic Carbon

,mo'5.'L.

ROUX ASSOCIATES, INC.

.-*.

Page I of I 2{76.0001 Y. 100/SAP-APB



Site Name;

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

ProJect Number: 2476.0001Y002

C-loar 0r5"'

T-BD Longihrde: TBD

MT StatePlane
Sample Interval
(ft-bls): {.- .

L€'rYuv-o Li.I eu PID Reading: C ' C

Associated Site Feature: Na-5W

Grab Composite

Visual Qbseruations:

Laboratory i,lame:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

llYithin Site Feature

s; thrd tMD4
TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

' Soil
TAL Metals G010 Y

Soil
TCL PCBs 8082 v

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 x

Soil
Fluoride 300 Y

Soil
PCDOI PGDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon {

ROUX ASSOCIATES. INC, Page I of 1 2476.0001Y.1o0/SAP-APB



$ite Name:

$ample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

Ctrflrtv1,::*li{A-Sl':-.}.-e> ,SPi. SampleTime: Ctq d 5

llzoltv Sampler: ,.-'1-

C.l o ov GRo r

-I tD Longitude: fBil

Coordinate system: MT StatePlane

Boring lD: Ltrfltr,,.; -. e.{Lirt PIQ Reading: O Ct

Associated Site Feature:

Grab Composite

Visual Obseruations:

Lahoratory Name:

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

Within SIte Feature

Iu urv+J-rl{kt
\lz h-d , ut2b\r-

TestAmerica

Analysis
Soil

TCL VOG.S 82S0

Soil
TCL SVOCs 8270

Soil '**-:.t.t
T*b"f*ffi6.fg"r"': 1'-'' x

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PGDD' PCDF 8290

Grain Size Analysis/ bulfi densityl
moisfure content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of 1 2476 0001Y 1o0€Ap-ApB



$ite Hame:

$ample ID:

Date:

lfileather:

latitude:

Project Number: 2476.000{Y002

-r lzo I t t" $ampler: A F\

Uu.a.r -1o'F

Coordinate system: MT StatePlane

Eoring lD: i i: ii';'v'-" - C ' j:*j i..- PID Reading: i-- :--

Associated Site :, \ i 
"\-a-rGrab Composite

Visual Observations:

Laboratory Name:

U,VUTI +. L J'FI\

t l+1-L 5i t[-c,y-S
s ar"/ 4' -n, Ge kUtL tt--<- Q C*q
ct>\rbLa-

TestAmerica

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample Interval

Within Site Feature

Analysis
SoiI

TCL VOC$ 8260 (
Soit

TCL SVOCs 8270 V
Soil

TAL Metals 6010
{

Soil
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Cyanlde 9012

v
Soil

Fluodde 300 Y
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon ,}\

ROUX ASSOCIATES, INC. Pase I of 1 2476.0001Y. 1 oo/SAP-APB



Site Name:

$ample lD:

Date:

llUeather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C{mW- D.{r{cl -S0 - l{} - iL SampteTime: CqtS

zlzol r t.a $ampler: {1*

f (o a nlooF

TBD Longitude: -!'i-j, i)

MT StatePlane
Sample lnterval
(ft-bls): li_' - i-,j-

LFrVrt,s.l *otqLi a A PID Reading: R.O

Associated Site

Composite

Visual Observations: B'row v.., f- r SSS.ID. end .f - c eP-,*riau* , r #q S)l f q, 
"z 

req+Q

Laboratory Name: TestAmerica

Analysis
Soil

TCL VO6S 8260 Y
Soil

TCL SVOCs 8270 {
Soil

TAL iJletals 6010 \.
Soil

TCL PCBs 8082 \a

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300 \

Soil
PGDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC. Page I oi'l 2476 000'1Y.1oo/SAP-APB



$ite Hame:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

f_tr1nW {iriLia -Sc - LiE*5.Ll SampleTime: }l3O

?lz-otrG Sampler: frf1

( Lo-a" -) So€

Tr3D Longitude: '""i i-l Jr

Coordinate system: MT StatePlane
Sample lnterval
(ft-brs): *i -i{'i - *4

Boring lD: cFfnw-oq.{a PtDReading: n D

Associated Site Feature: tv {$"i ie'il-l;i'

E
" (, i' ;-"jtIComposite

Visual Observations: .i; i.r.,,r, il --.f - i"".. -i r, jr{z' _ , _
Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL lietals 60{0

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 X

Soil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon X

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC, Page I of 1 2475.C001 Y. 1 00iSAP'APB



Site Name: CFAC Project Numbsq_ _ 2476.0001Y002

Sample lD: rj - l.+'ig;'i, ' - il i',': Sample Time: I I \ 0

Date: B \\2 I lU $ampler: 6l-l

llUeather: f'.t0 n,r 1 lbr
Latitude: TBi.> Longitude: Tl3D

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): C ' ,,).''>

Boring lD: _C';1.' r,'i, C''

Associated ,,r* ,u",ur"l iitu ,, i, , ,.. Yr, r.,l ffiSl 
t""tut* 

-
comps*e t:

VisualObservations: b/ll.i+'Er.-*uvrr i'-. SArut\ (inrt I irlirrl .;r- , tt,,rir:,; I t

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOGs 8270 X

Soil
TAL Metals 60{0 X

$oil
TCL PCBs 8082

X

Soil
TGL Pesticides 8081 x

Soll
Total Cyanide 9012

X

Soil
Fluoride 300 {

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon X

Quality Control tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX AS$OCIATES, INC" Page I of I 2478.0001 Y. lo{ySAP-APB



Site tlame:

$ample lDr

Date:

Weather:

Latitude:

Coordinate syrtem:

Boring lD:

MT StatePlane

Project Number: 2476.0001Y002

(i:lvr\v - j',irr)ar - t,ir - r;, t .4 sample Time: t I 2o,

t\tZ\\u sampler: rii'+

i- \i i,t f -l t:t'i'

.-l-L1u Longitude: 'T"F.,D _
Sample lnterval
(ft-bls): {l ,,j -1

C FivtW - CI r"i 5& ptD Reading: O , O

Grab Gomposite

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated Site Feature:

Visual Ohseryations:

Laboratory Name:

Within Site Feature

Analysis
Soil

TCL VOCS 8260 X

$oil
TCL SVOCs 8270 x

Soil
TAL tletab 60{0 /

Soil
TcL PCBs 8082 x

Soil
TCL Pesticideg 8081

Soll
Total GyanftIe 9012

,

$oil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon x

ROUX ASSOCIATES, INC. Page 1 ofl 2476.0001 Y. 1 0o/SAP-APB



Site Name:

$ample lD:

Data:

Weather:

Latikrds:

Coordinate sylrtem:

Boring lD:

CFAC Project Number: 2476.0001Y002

- i rD - i'L Sampte Time:

YirT:-\ t b Sampler: li 't-)

e \1CI,v '1 5ar

MT StatePlane
Sample lnterval
{ft-bls}: iD - i}:

C i-('fl!\, - L; *ii;;r. PID Reading: 1; .C-l

Associated Site Feature: ilta t'i i ;.:, fi. rctr

llUithin $ite Feature
(YlN): NO

Composite

Visual Oheervations:

Laboratory Name:

Quality Control (aC} sample

Field duplicate

itatrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 (
$oil

TCL $VOCg 8270 xl

Soil
TAL Metals 6010

\

Soil
TCL PCBs 8082

'{

Soil
TGL Pesticides 8081

$oil
Total Cyantde 9012

x
Soil

Fluoride 300
x

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon x

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 Y. 1 oo,€AJ,-APB

TestAmerica



$ite Name:

Sarnple lD:

Date:

lfileather:

Latitude:

Coordinate system:

Baring lD:

Project Number: 2476.0001Y002

/ Frr*L,, -rji-t,r,,.--i0 - 7i., ti t Sample Time: iif q 5

Titzitto $ampler: Ah

C\rar 8 O"

TBD Longitr,rde: -i B L\

MT StatePlane
Sample lnterval
(ft-bls): ?,lc -11

Within Site Feature
Associated Slte Feature: i',lt r ,--- i. t, \,t.;r'i fflN): l.]r

Grab Composite

Visual Oh*ervatiorc:

Laboratory Hame:

Bvtwil f-c SAND

TestAmerica

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOG$ 8?60

$oil
TGL SVOCg 8270

SoiI
TAL itetals 6010

$oil
TCL PCBs 8082

$oil
TCL Peeticides 8081

Soil
Total Cyanide 90{2 x

Soil
Fluoride 300 {'

$oil
PCOD' PCDF 8290

Grain Size Analysis/ bulk densi$l
moisture content

Total Organic Carbon x

ROUX ASSOCIATES, INC. Page I of1 2476.0001Y 100/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

SamplelD: CFiytv-\i.i.:it'"3'0 " 14" -,; t, b*q S'?rypltlrme: SUS t",L,i
gilZllts Sampler:AH

Weather: (.Lp-frr 80*f

T BD Longitude: TRD

Coordinate system: MT StatePlane
Sample lnterval
(ft.bls); 'l'--- '; t.

Boring lD: l'* i:r?1 i+; L ,i 1r r-- PID Reading: (-l g
Within Site Feature

Associated Site Feature, 
'fieC,ii hU VUt cl {YIN}: gd g

Grab [| compoeite

Visual Observationc: 8fi]d,,n { < S,&WU

Laboratory Name: TestAmerica

Quali$ Control taC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

firsr f ti u; {r y

Analysis
Soil

TCL VOCS 8260

Soil
TCL SvOCs 827CI

$oil
TAL Metals S0{0

Scil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9{112

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content X

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 247E.OOO1Y,'OO/SAP.APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFAC Project Number: 2475.0001Y002

( Y {nvr'' 0 q g:.}r{ - 5 ri - 2* t - Zs ? - GSfi Sample Time; ri'i C(,

oxlnltb Sampler: A$

Ll-o nr TIYF

TBD Longitude: '-t p 1;

MT StatePlane
Sample lnterval
(ft-bls): Si,i.<r, ?- < I - 7- { Z

i i: I-r: r,v '' t. *r c>t:- PID Reading: O [; _

Associated Site Feature:

Composite

Visual Obseruations:

Laboratory Name:

6ronn [ct>-c
tint t-rn avavct
TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Withln Site Feature

Analysis
Soil

TCL VOC$ 8280

$oil
TGL $VOGg 8270

Soil
TAL Metals t010

Soil
TGL PGBs 8082

Soal
TGL Pesticides 8081

Soil
Total Cyanide 90{2

$oil
Fluoride 380

SOiI
PCDD' PCDF 8290

Grain $ize Analysis/ bulk density/
moisture content x

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 ol'I 2476.0001 Y. 1 o0/SAP-APB



t
I

I

o.l
A/

D

Tt

I
t
.

Proiect Nurnber; 2476.00CI1Y002

oVlz, I zorw Sow.p\tr' sw

f ct.n , 5o' F

-io 6e S,r.rvett.l (r'B<) Longitulte: :i-n<,.

lviT StstcPlar^le {tt-bls}: n-c't

ID: cFA.\v{ -O\7 P iD R. a cti^3

With!n Qlte Fe:tlrra

I svor
etrii

?ar 6trn+- aery*
l\rL irlRLJis! 04f LI

$ite Name:

Sample lD:

'D c. tc --

lAfaafhar.

Latitude:

{.;+srdi*ste s3i,stem :

Borln3

hsSoc;a+e cl S,+< Ftafur<'. Rer l",{.'"r Y"rc(\

€hrhp.l$tr

t,L--..t *L.-^--^++^{li;i,Ei:?lL;*s+E-*=e=;€Eit: grr.,*td tm SP:NO,So* {"t" grqv&r-ttt*ta. Sitl, tvq! Cob.LuSr_?o'Jt

Laboratory Name: TestAmerica

!

i

:rnapLt r;rr

4
x

tt

r1s1B5:l:*- --. +L+

?tsh 
", 

rle ,, 
== 

p*ii*a**:--- X;
;TtlHl;i{},i,,i
.'cy;;;.i( -Foiql€ya,*e=:::= ; L( 

;
i (---:i a i

l.e.r,,rl 9a rnf t, . ( ! liitay' .

*C * to*l-L - -s ;q.y,t d -.

':
l!

trl

a

,PLgl

a;iiit C;,t';i to6r =r*pr*

;;;A #ii.:;;a53AF A=E

EFAC

t Ft\w - nr.rl -So -o -D.r SampleTime: lOqC)

earob

Field duplicate

:: ' - ,

_- " _'__ _t_"'-
1;
II



Project Number: 2476.0001Y002

Vl.zr I I b Sampler: :: \ v

(ain afq
T_B S Longitude: -f BS

Sample lnterual

C i-rtt u-v -(]--t ? Pto Reaoing: O . I

Within Site Feature
Associated $ite Feature: i',r . i -, , i. '-1, , r .-l (Y/N): i{

Gomposite

Site Name:

$ample lD:

Date:

Weather:

Latltude:

Coordinate syttem:

Boring lD:

Visual Ohervations:

Laboratory Name:

MT StatePlane

TestAmerica
bble
tt+ot,s)

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Lzaci <ia*pcl :,

fhtr 55 i.t ,'n hf : {V A
J

S' t O.v<p,( ut,i'ftn t, N A

-

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270

Soil L1..i /

**ffi1.2-rir7 X
Soil

TCL PGBs 8082

Soil
TCL Pesticides 808{

Soil
TotalCyanide 9012

Soil
Fluoride 300

Soil
PCDE' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of I 2476,000,J Y. 1 O&SAP.APB



Proieet Number; 2476.00S'tY002

fqin , 5A' r=

iD Be Svr qrar{ ( f BS t Longitude: Ti35
' SaD'tplL lnlerr^-(

mT $tetePlane ttt blsl: o t - Z
?it7 lL<acl,ng. o \

/V

=

TestAmerica

0\0f zr J 19

Ctr tvtvl ' () \+

Ass*-*f*d S;tfta+o'rt kchfiel tfarcl|

Site Hame:

Sample lD:

l)ertc .

WGather:

Latitude:

e6*r*ir}*te syetem:

Ba.rinl i D'.

l-riq I r al flhqran'ef irrnc .

Labar*tory Narne:

Ffnw - ot tT- 0- 0.f -z- Sample Tis::e:

Sarnp ter". St"z

\ltli*lrin Ciia Er.a+r r*.

- - :".-'

uomDos!!e

tssr-I!
ilffit* :i:!@fiffi: - LX i

fl-r rali*rr l-an*ral f iai'! s+ranlaLJlrarra att trl rLJu, sdlttlrlc- l--, ------r---

Fieid duplicate

:::: :: :i.- l.:li:'i:i';.n;'-i' rri'-'

toLl CI

eriii
TCL SVOGs 827S



Hfuffifieri

LAiiiiigG:

b**na*<"$yS+cn

tsoring tI,:

Proiect Number: 2476.0001Y002

CfUw-oLt? -So - tO"tL it oa

au(lzrltV $ampler:

Q*n , 5o' F

?0 '3a S".*e4arl ffBS) t-ong:i'rce: 7-13(
J

DAmpre rnrervar

Mi-Sta+d'Plai,r-rr.- iD -,2

CF NI\N. O 11+

fis6ac,iq,t{ir:{ S.itc. Eerrtr+"-e :

Gt+5

I =Fr,rrnlanrhlzrna. Tae'i&i-a.eri,->

t!

fi6',r t'-
l
I

I
:
TI

I
B

I
I
E
?

n i.-itiF- E 
=I 

E1-a?^.-. i

I iT cral E$ir I .., I

ieyhn,cle =tc*erqFi;&ro:l i x i
: t:---

-i-- --i: i a
=h,1fi I r+ir

fluotrclt Ftuoride Boo i X I

Quality Control (AC) sample

TCL $VOCs 827S

fiui.Jx ASSULIA rtrb. ii\r\". irffge I oI I 2476 0t01Y 1o{ySAP.AP8

l,lu Reafiii-ift:

?^, rrA-A a^^A
: ..- 1 ? tJrli-;r .. = .-P:

ry.rfeli:?r-:*F q?p .-
.-ii diii LaitH Et;dit:1iirJ iiiiaf il#-ahiiili i i

-.-;-ii-,---e.-+4 
- 

! !

I Tatet omentr C*r*rnn ! I
i -''" -j' ! i
L ."--.--.- ---- 

-t- 
,--l

Analysis



Site Narne:

$ample lD:

Date:

\ffeatften

Latitude:

Coordinate tystem:

Boring ID;

Project Number: 2476.000'1Y002

CFfYrd -Aqqa-Jei -0-C"{ Samplefime: i fas:
Slzoltv Sampler: J v.,

MT StatePlane
Sample lnterval
(ft'bls): i, -Li ":

r Fffl*) - 9,4 4 cn plD Reading: O . I

Within Site Feature
Associated Site Feature: tii, trt.i,. Y*r ri.; (Y/[): Ni 

-Composite

Visual Observations:

Lahoratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOG$ 826S

Soil
TCL SVOGg 8270

,l
X.

Soil
TAL Metals 6010 x

Soil
TCL PCB3 8082 Y

Soil
TCL Pesticides 8081 Y

SOiI
Total Cyanide 9012 '/

Soil
Fluoride 300 Y

Soil
PGDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Pagp 1 of I 247A.0001 v. 10o/SAP-APB



SIte Hame:

Sample lD:

Date:

Ylleatien

Lattude:

Coodlnate system:

Bodng lDr

CFAC Project Nurnber: 2476.0001Y002

LF{ylw- tri4 a- 90 -c- c s- pb $ampleTime: i5 t O

t ;Zt; jiv Sampler: i u "

'Tc 8,. Sun,isr./ (Tr35\ Longitude: 'fE S"/

MT StatePlane
Sample lnterval
{ft-bls}: :".' "'-' t-

d{{nw * OL{T q PlDReading:

Associated Site Feature: € t,t-i9

ET

Within Site Feature
(YrN): N

Composite

Visual Obseryations:

Laboratory Name:

Quality Gontrol (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soi!

TCL VOCS 8200

Soil
TGL$VOGg 8270

$oil s64poxcf
T***Ieffif0

$oil
TCL FCBs 8082

Soil
TCL Pesficides 8081

Soil
Total Cyanide 90{2

$oil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain $ize Analysi# bulk density/
moieture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC, Page I of I 2476.0001 Y. 1 o0/SAP-APB



$ite Name:

Sample lD:

Date:

Weatrer:

Latitude:

Coodinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

(..€/vtttJ -e'q€| o -1] - 6.f -2- Sample Time: lf iq-

* I Za i tut sampler: Stn/
clpa., bf 'f'

MT StatePlane
Sample lnterval
(ft-bls): ,'; -Z-

C_ tr/y1\^.j - i) 17 ", PID Reading: d , *r

Composite

Vlsual Observations:

Laboratory Name: TestAmerica

Quality Control tQC) sample

Field duplicate K
Matrix Spike

llllatrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS 8260 K
Soit

TCL SVOGs 8270 /
Soil

TAL Metals 6010 X
Soil

TGL PCBs 8082 v
Soil

TGL Pesticides 8081

Soil
Total Cyanide 90{2 r

$oit
Fluoride S00 ..l

$$il
PCDD' PCDF 8290

Grain Size Analysis/ bulk donsity/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of 1 2476.0001 Y 1 O0/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Sample lD: i. tr/rJ l.'r, - a.iz; ,,,, - 5C ", ;f i',/ Sample Time: I {"=1 i

Date: ,i ; )-c t i'-, Sampler: ) '^','

lllleatfter: r.l,ear , t,5' F ,.

Latitude: Tq .Br \,trvp 
'J,,rl CTR<) .Lansit:ude,, T 6 , -

Coordlnate system: MT StatePlane
Sample lnterval
{ft-bls}: .f L';2

Boring lD: ,." ff ;1i.,, - a, -rrZ-, PID Reading: { L
Within Site Feature I i

Associated Site Feature: L.,, i,-i-,,r,- yr r.l'> __ {YlN): i V

Grab il composib

Visualobservationsi,h,ra);\ r^-t 6{?,*{eL q:rh spr'u- rA.,'sc|hrLLi#!e te,ztLEs/.*a$,ctqy/
r4o iltr {ue €(:

Laboratory Name: TestAmerica

Analysis
$oil

TCL VOGS 8260 {
Soil

TCL SVOCg 8270 r
$oil

TAL Metals 6010 v
$oil

TCL PCBs 8t182 '(
$oil

TCL Pesticides 8081

$oil
Total Cyanide 9012 (

$cil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

Quality Control (OC) sample

Field duplicate

Matrix Spike ,(

Matrix Spike Duplicate x
Additional Notes:

ROUX ASSOCIATES, INC. Page I ol I 2476.0001 Y. 1 0o/SAP-AFB



Site Name: CFAC Project Number: 2476.0001Y002

SamplelD: C,tf,rli; - [4.]r:, - 5{.-, i\? -1['?- SampleTime: lLo'i L

Date: i ; ;tt tU Sampler: '.,'rV
,

Latitude:

Coordinate system: MT $tatePlane
Sample lnterval
(ft-bls): i'i-ir;

Boring lD: ijf {fi;*; - i. :t'; r,, PlD Reading: '3 f
Within Site Feature

Associated Site Feature: {Bc I-,r[r p z t/a rrll _ ffIN): /V

Grab IF| composite tf
VisualObservations: 6vnu:n 

{._^^ 
b(#Ef -.w;*". .f .9ftrrr0- l*h.: +irFh&"f . lppt<.w€f;

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL $VOCs 8270

Soil
TAL hletals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
rnoisture content

Total Organic Carbon
,P
X

Quality Gontrol taG) sample

Field duplicate

Matr;x Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC- Page 1 of I 2476.0001 Y. 1 CS/SAP-APB



Site Heme:

$ample lD:

Date:

lYeather:

Latttude:

Coordinate eystem:

Boring lD:

Associated Site Featu

Visual Observations:

Laboratory Name:

MT StatePlane

Within Site Feature
rre:fi*,-f,l,rn t/i.r,1< -- - 

(YiN):- - r\i -

Grab f-l cc I-I
r r rmposite I_J

GFAC Project Number: 2476.0001Y002

{- pfnw- DyR -.To -fi- r:"t- $ampleTime: lttUO

Ta R< Survr,{cd t78\) Lonsitudet 7gS
Sample lnterval
(ft-bls): 1-.' t, i;-'

C4wtw - oi-o PlDReading: i 7

TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Ltarl famrtp= .,..
({)it<.c+{,{ €, lt10? ..

Analysis
Soil

TCL VOCS 82C0

$oil
TCL $VOCs 8270 (

Soil
TAL Metals 60{0 X

Soil
TCL PCBg 8082 (

Soil
TCL Pesticidee 8081 ,(

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

S$il
PCDDT PGDF 8290

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC. Page I ofl ?476.9001 Y 1 0o/SAP-APB



$ite Name:

$ample lD:

Date:

lffeather:

Latitude:

Coordinate systam;

Boring lD:

Project Nurnber: 2476.0001Y002

MT $tatePlane

lvtuLilv s
,t

(, \?ar. 15' €

fiS A, (r,,.ve"rct( Ll{si \ Longitude: T*hS
"/

$ample lnterval
(ft-bls): L- | !*

t{rqw -o5o PIS Reading: 1.7

Grab Composite

Quality Control (OC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Associated Site Feature:

Visual Observations:

Laboratory Narne:

Additional Hotes:

Leo.l Sig',rc{ Sa rnr 'v

N\c+ss , t LtL s

5,erel rnass l'1t'{ a*-T

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOC$ 826{}

Soil
TCL $VOCs 8270

Soil y.6k D
{0 aNL (

$oil
TCL PCBg 8082

$oil
TCL Pesticides 8081

$oll
Tohl Cyanide 9012

Soil
Fluoride 300

$oil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisfure content

Total Organic Carbon

ROUX ASSOCI,ATES, lNC. Page I of I ?476.00C1 Y. 1 00/SAP..AP3



$ite Nnme:

Sample lD:

Oate:

llUeather:

Latitude:

Coordinate tynstem:

Boring lD:

Associated Site

Visual Observations:

Laboratory Name:

Project Number: 2476.0001Y002

{.fnw * d:ftj *S0 -O f -L SampleTime: l'ttO

illlTil l"_1.""'" ry _
Grab m composite t]#

0tl,/ ",,1t l/ . . -,. , SamPler: , S# . ,-.

MT StatePlane

Ti,, q+ f,rlv?"jili C f
Sample lnterval
(ft-bls): ;- i r)

{".{fn,6/-8f0 PlDReading: A 5

Quality Control (OC) sample

Field duplicate (

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t"FfwvU -AJP t7 -t0

0 lllzo

Analysis
Soil

TCL VOCS 82S0 (
Soil

TGL SYOCs 8270
\i

Soil
TAL Metals 60{0 (

Soil
TCL PCBg 8082 (

Soil
TCL Pesticides 808{

Soil
TotalCyanlde 90{2 x

Soil
Fluoride 300 V

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC, Page I of I 2476 0001Y 1o0/SAP-APB



Site Name: CFAC Project Number: 2476.000rY002

Sample lD: t7tnw - 0f 0 -50 - t0 * f L $ample Time: lrt'3a

Date: AAIZZ/IU saqrplgr: ff'
Weather: ( Lra-, -? {' li . ,, .

Latitude; To Be l*nu.r"Jtd tT BS) longratdei 78"< ,

Sample Interval
Coordinate system: MT StatePlane {ft-bls}: iA - { A

Boring lD: i ' { 1., i ,,v - i, :, i, _ FID Reading: .i l.

Within Site Feature
Associated Site Featurel 1,.,:. r ,, r.,,---'--or-* (YlN):.---.------ _-- ,\-_

t-lGrab Ld Connposite

VisualObservationa: {tra,:a .\. \1-nw.,t {-(v\ bP-WVAL,, w,?"_ S-,."w t 'm Sanct. Sc vL<-

t cu,bli 5, rn *: j t-
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 V
$oil

TAL illetals 60t0 {
Soil

TCL PCBg 8082 (
Soil

TCL Pesticides 8081

$oil
Total Cyanide 9012 (

Soil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate Y

Additional Notes:

ROUX ASSOCIATES. INC. Page I ofl 2476.0001 Y.'t00/SAP"APB



Site Name:

$ample lD:

Date:

UYeatrrer:

Latitude:

Goodinate syg&m:

Bodng lD:

Project Number: 2476.0001Y002

('.€ tt vV - Of,An - SO - O - 0,6 Sample Time; I tlD f;

8 t t+ I t to $ampler: {+ H

c.tq o r 85o'
I Dt) Longitude: TBD

MT StatePlane
Sample lnteryal
(ft-bls): D-D.5

Ci:rr'rV - C : ir.- ptD Reading: {) Dt,r,ia_

Within Site Feature
Associated Site Feature: i( ,1ir \i\. ' \ (Y/N): l\l.f

Composite

Vi*ual Observations:

Laboratory Name:

/y) {-t )/-l N\.
frrtl L tr;'obtc

TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

$oil
TCt SVOCs8270 X

Soil
TAL ilIetats 6010 x

Soil
TCL PCBs 8082

$oil
TCL Festicides 8081 .(,

Soil
Total Cyanide 90{2 x

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
rnoisture content

Total Organic Carbon Y

ROUX ASSOCIATES, INC. Page 1 of I 2476.O001 Y. 1 00/SAP-APB



CFAC Project Number: 2475.0001Y002

C(mw- o53a-So-o -o,5?b $amplofime: lLl r o

8l tl I rto sampler: A rr

C.l r Ar g5o'

Ttli) Longitude:

Sample lnterval
MT StatePlane . (ft-bls): --

PID Reading:

\filithin Site Feature
Associated Site Feature: (Y/N):

Composite

Site Name:

Sample lD:

Date:

Weather:

Laffirde:

Coordinate system:

Bodng lD:

Visual Observations:

Laboratory Name:
-YW1tc t t' rab\r-

TestAnierica

0 zr',

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8250

Soil
TGL $VOGs 8270

SOiI

TAL Metals SgtO" x

Soil
TCL FCBs 808?

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2

Soit
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Sie rr+,4 W-eagk t : ?.?8?

ROUX ASSOCIATE$, INC. Pape 1 of I 2476.0001 Y. l B0ISAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

8lt+ I tta Sampler: :

lllfeather: ( tf cr, fi5'f
Latitude: TBD Longitude: TBD

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls):

Boring lD: f-'.f r:n W - rr =-.irr- Pltr Reading: 
,, O. C Ff ,.-+

Within Site Feature
Associated$iteFeature:\trj ft{i l} (Y/N}: A.Jo

Grab tl composite

Vlsual Oboervations: D\YYVWwn l-t S.t{ril r, n a e -ry: 6,Fnvet , ,, s,o w* t 6rau<4
trat ( tobvw

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 6010 X.

Soil
TCL PCBs 8082 x

Soil
TGL Pesticides 8081

soil
Total Cyanide 9012 v

Soil
Fluoride 300 Y

Soil
FCBD' PGDF 8390

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Carbon X

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Nok:

Dup,lr € r zoo

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 1 00/SAP-APB



Site Name: CFAC Project Nuqler: 2476.0001Y002

SamplelD: Cffrl'v,i-O5;cr -iir - iu-,L SampleTime: /7Zcs

Date: B) tt I t r. $ampter: P ry

weattren Cka, $5o€
-f LZD Longitudel I-tsD

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls):

BoringlD: i:]1i:!r.wr''r('- PIDReading:

*ithin Site Feature
Associated Site Feature: (Y/N): ' 

,

Grab t] composite

Visual0bservationt: ,VWwn ry 6*tyuC ,,<on4 { -4nr t Q,v*ut,t l; lytt,{--.c

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8?60 {
Soil

TCL SVOCr8z7A
x

Soil
TAL Metals 60{0 x

Soil
TCI- PCBs 8I}82

x

Soil
TCL Pesticides 808{

$oil
TotalCyanide 9012 X

$oil
Fluoride 300 Y

$oil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon .X

Quality Control (AC) sample

Field duplicate

Matrix Spike X

Matrix Spike Duplicate x

Additional Notes:

ROUXASSOCIATES, tNC, Page I cf t 2476 0001 Y. 1 0C,/SAF-APB



Site Name:

$ample lD:

Date:

Weather:

Lafftude:

Coodinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

ti,'i-ltr,v 0 53rrr - Sc " ls'i' b'1 Sample fime: C g I 5

BlrSit; Sampler: P H

Wi t.r D.r , cic cn.1 -1O'7

TRn __ Lgngitude: TBD

MT StatePlane
Sample lnterval
(ft'.bls!: bq- b\

C[fnw-C5:rtrtl1&t,r PlDReqding: C, CFr,^a

Associated Site Feature, R,;,1 fv\r I I

Within Site Feature

lYtN): N) r

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon >(

ROUX ASSOCIATE$, INC, Pase I of 1 2476.@01 Y. 1oo/SAP-APB

Br'urr^ l'r^ t4-ArN *va.r-p \i t+



Site l{ame;

$ample lD:

tlate:

Weather:

Latitude:

Coordlna& syshm:

Boring lD:

Project Number: 2476.0001Y00e

/,.(MW,0t "t^ 9O - o -O .s Sample Tinre: 31 
zi C i)

0wlZ.;i2-civ Sampler: ('t'J

C \tlyr vri,1n ?i't
.J

.io i1' 5'u;,tr*ar\ 1.16{ } Longitude: :-B-,

MT StatePlane
Sample lnterval
(ft-blsl: (r -a ;

c-Pfnw -l i,'t PID Reading: ;,) l)

A*sociated site Feature: (.od fv.l, (tt ffirtl 
site Feature 

Y

Composite

Visual Obervations:

Laboratory Name:

,tt ti
na,s A

TestAmerica

Quality Control taC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL YOCS 82e0

$oil
TCL $YOCs 8270 (

$oil
TAL Metals 6010 K

Soil
TCL PCA* 8082 v

$oil
TGL Pesticides 8081 \

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 V

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page 1 of 1 ?478.0001 Y.1 oo/SAP-APB



$ite Name:

$ample tD:

Date:

llUeather:

Latitude:

Coordinate system:

Boring lD:

Visual Obseruations:

Laboratory Narne:

MT StatePlane

Project Number: 2476.0001Y002

, Vffi,nl' ilLi'lC -';t t; -L SampleTime: Cll C

Oio iiCtlD,L, Sampler: Sv'y'

i \r tl,, \r,.,tYi ii 'F
,J

'1L ii : u,';t",rrr t [-r.", 
j\ Longitude: i-6 (

Sample lnterval
(ft-bls): {-' i' 7-

L.?fr,1u'/, D:'l PtD Reading: 0 I
tUithin Site Feature ,,

Associated site Feature: R.0{ f}1i\1, _ firN}: " I ,

Composite

I lc-
t71i,f +

TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 V
Soil

TAL Mstals 6010
(

Soil
TCL PCBs 8082 \

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 (

Soil
Fluoride 300

(

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I ol I 2476.0001 Y. i 00/sAP-APB



Slte Hame:

$ample lD:

Dah:

Weatfier:

Latitude:

Goodinate system:

Boring lD:

Project Number: 2476.0001Y002

C i*"'N - 0 5.t- jti - i0 -ta $ampteTime: | /;'f

MT StatePlane
Sample lnterval t 1
(ft-bls): iO-'o(

I f-f,nw ,t{'l .1

PID Reading: 5 t
Within Site Feature

Associated Site Feature: f],'.nrn- ltn,t tL1,itl {YiN): y

Composite

Visual Observations:

Laboratory Narne: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C*ilv^i'-li,\,: 
- -samPler: 

j'vV

\{ar', Vttan Tf' t;
'iC iir Jt;'vzr", r.f (- rur) Longituoe: I6J

Analysis
$oil

TCL VOCS 8260 v
Soil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 v
Soil

TGL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 V

Soil
PCDDT PCDF 8290

Grain Size Analyeis/ bulk densityl
moisture content

Total Organic Carbon

" 
/c'tk'-

ROUXASSOCIATES, INC. Page I cf I 2476 0001 Y. 1 00,EAP-APB



Site Name:

Sample lD:

Date:

VYeather:

Latitude:

Goordlnate system:

tsoring lD:

MT StatePlane

CFAC Project Number: 2476.0001Y002

e'ffnW-ofc7, -So -O-o,g SampleTime: i5jOO

--'i 1t'.> I t L, sarnpler: Ai-l

c-to nr ( Dol'
'-JB D Longitude: _ l-J:, D

Sample lnterval
(ft-bls): t) - t) '-,

d. Finw * Of Co ri- PID Reading: 0. C
Within Site Feature

Analysis
$oil

TCL VOCS 8260

$oil
TCL SVOcs 8270 Y

Soil
TAL Metals 6010 }(

$oil
TCL PCBs 8082 ('

Soil
TCL Pesticidee 8081

Soil
Total Cyanide 9012

('

Soil
Fluoride 300 X

$oil
FCDD' PCDF 8290

Grain Size Analysisf bulk densityl
moisture content

Total Organic Carbon {

Quality Control tAC) sample

Field duplicate X
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Du Pe-o g I2oO

Associated Site Featuqr i;11C.\ei\ri-llJ_4lgt!- _(Y/!-L _Y r .i _

Grab ff Gomposite l-llYl \'urrll.ttfurlull

Visual Ob*ervations:

Laboratory Name:
-l r"i ,' ;

TestAmerica 9r^*

ROUX ASSOCIATES, INC. Page I of1 2476 0001Y.10o1SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Vbual Observations:

Lahoratory Name:

Associated Site Feature:

Project Number: 2476.000{Y002

r flviw: CEbn -sc- o-o.sPb 9afnpleTime: j nDs

f l15lt\e _ sampleri R* 
",

!'w,ar B0'F, - .,.- .., .-, , ,

TBD , Lgwitude: l-B D

MT StatePlane
Sample lnterval
{ft-bls}; O-O,5

q"fyvtw-OEk:co PIDReading: O

Composite

-f i r'.

'tAme
I trn*lit

rica

Quality Control {AC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

L"p eri .\i rrls rJ

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOCs 8?70

,Soil L g.i ,f i i., ; 1..7

Tf*.{ffials$840- i x
Soil

TCL PGBs 8082

$oil
TGL Pestlcides 8081

Soll
Total Cyanide 90{2

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analyais/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC



$ite Namel

Sample lD:

Date:

Wea$ren

Letituds:

Coodinate *ystan:

Boring lD:

Proiect Number: 2476.0001Y002

.tllSltta $ampler: A H

c-\t ar 8D"F

TBD Longitude: I L ti

MT StatePlane
Sample lnterual
(ft-bls): i.: {1 - Z

\lUithin Site Feature
Associated site Feature:?",,1i !:1iiil:!ia\ a'.0'rtit- _(Y{N}. 

-ii 
" 

_ _ , __

Grab [-Tl connposite l-llXl connPosite I I

Visual Observations:

Laboratory Name:

Analysis
$oil

TCLVOC$ 8260 Y
Soil

TCL $VOCs*270 Y
$oil

TAL Metals 6010 V
$oil

TCL PGBs 8082 V
Soil

TCL Pesticides 808{

$oil
Total Cyanide 9012 k

Soil
Fluodde 300 Y

Soil
PCDDT PGDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon x

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUX ASSOCIATES, INC. Page i oi'I 2476 0001Y.1 00/6AP-AP8



$lte Name:

Sample lD:

Date:

IYeaBrer:

La{tude:

Coordlnab system:

Boring lD:

Project Number: 2476.0001Y002

CFfn W - Dfr6a - Ss -- rO.- t?- Sample Time: it Z CI

Jl.tailk ,, samPleTfrH . -

r ''gnr Fh"€ _. . .. .

MT StatePlane
$ample lnterval
(ft-blsl: ib * t"-

Associated Site Feature:

Composite

Visual Obsen ations:

Laboratory Name: TestAmerica

Additional Notes:

Within Site Feature

Analysis
$oil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 V
$oil

TAL illetals 60t0 x
Soil

TCL PCB3 8082 {
Soil

TCL Pesticldes 8081 k
Soil

Total Cyanide 9012 Y
Soil

Fluoride 300 Y
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon {

Quality Control (QCl sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate X

ROUX ASSOCIATES, INC. Page I of I 2476,008 1Y, JOO/SAP-APB



$ite Name:

$ample ID:

Date:

lffeather:

Latltude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

Cf rfirru -c,5rr,rr - Sc:: 3+ 'uf Z Samplg Time: I [-, e c

r\rnltto Sampler: fi k

ct ar fiD'f

MT StatePlane
Sample lnterval
(ft-bls): .r, i.-L

Associated Site Feature:

Composite

Visual Observations: !5i-or,^,.^, f, -c .<., A ru D

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOGs 8270

Soil
TAL llletals 6010

Soil
TCL PGBs 8082

Soil
TGL Pesticides 8081

Soil
Total Gyanide 9012 {

Soil
Fluoride 300 Y

Soil
PCDDI PGDF 82gO

Grain Size Analysisl bulk density/
moisfurc conbnt

Total Organic Carbon V

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUXASSOCIATES, INC" Page 1 of1 2476 800'1Y.1 oo/SAP-APA



Site Hame:

$ample lD:

Date:

Ytleather:

Latitr.lde:

GoordinaF ayttem:

Bortng lD:

CFAC Project Number: 2476.000{Y002

(FfnW- g67,a-So-o-o.5 SampleTime: I LIOO

-lzs llto Sampler: $P

!/lT StatePlane
Sample lnterval
(ft-bls): i_-' i_. ';

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control {OC} sample

Field duplicate

Illlatrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SYOCs 8270 v

Soil
TAL Metals 6010

,x

Soil
TCL PGBs 8082 x

$oil
TGL Pesticides 808{ X

Soil
Total Cyanide 3012 x

Soil
Fluoride 300 {

$oil
PCDDT PCDF 8230

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Garbon t<

ROUX ASSOCIATES, INC. Page I of 1 2476.0001Y. 1 o0/SAF"AP8

T b-'-', Longitude: --.i'f'.,t-.:

CFIhw- Ar"i?cr PID Readins: n ,g



Si& l,lame:

$ample lD:

Date:

llYeather:

Latitude:

Coordinate syrtem:

Boring lD:

Project Number: 2476.AAA1YA02

llZl I tU sampter: fl6

C'bnr high 9O"-i . ..

Sample lnterval
MT StatePlane (ft-bls): 'e#- f:,5*Z

Associated Site Feature: {YlN}: \ii "

Composite

Visual Observations: i-,- " '" r : - 1.*: .':,\i"..i i'; t-1 Xr.:<- ;, r* _ _
Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260 x
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 6010 x
$oil

TGL PCBs 8082 Y
Soil

TCL Pesticides 8081

Soil
Tohl Cyanide 90{2 (

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisfure content

Total Organic Carbon x

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC. Page I of 1 2476.0001 Y.1 oo/SAP.APB



Site ltlame:

$ample lD:

Date:

llYeather:

Latitude:

Coordlnate system:

Boring lD:

CFAC Proiect Number: 2476.000{Y002

CF{hrv- C 5?r^ - Srl- 1CI. iZ Sample Time: L4 t O

tlz- ltb Sampler: f{11

ItllT StatePlane
$ample lnterval
(ft-blsl: l0-lL

CFfY\w - A6V* PID Reading: C , C

Associated $ite Feature:

til
l? ) \,

Composite

F-c
Visual Obeervafions:

Laboratory i'lame:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
$oil

TCL VOCS 8260 x
$oil

TCL SYOCs 8270 Y
Soil

TAL Metals 60{0 {
Soil

TCL FGBs 8082 Y
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 Y

$oll
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon .)(

ROUX ASSOCIATES, INC, Page I of I 2476.0001 Y. 1 @/SAP-APB

Grab

Y,lf,lA/N :

TestAmerica

Quality Gontrol taCl sample



Site Name:

$ample lD:

Date:

Weatfier:

Ladtude:

Coordinate eystem:

Boring lD:

Project Number: 2476.000'1Y002

(-Ffnw- 4?<.-Sc -3n'-36 $ampleTime: tI3C

llztltu $ampler: # lt

MT StatePlane
Sample lnterval
(ft-bls): jril !r{:;

Associated Site Feature:

Vitual Observations:

Laborabry Name: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Soil
TCL VOCS 8260

Soil
TcL SVOCg 8270

Soil
TAL Metals 8010

Soil
TGL PGEg 8082

Soil
TCL Pesticides 8081

Sotl
Total Cyanide 901? 4

Soil
Fluoride 3fi! Y

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon x

ROUX ASSOCIATES. INC Page 1 ofl ?476.0001Y. 1 o0ISAP.APB



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate sy*tem:

Boring lD:

Project Number: 2476.000{Y002

CFfhW - C*'tra -Se- r) -o , f S?mple Time: #ry , i T:.+0

llZZltV, s'*Pr*l' A*

TBD Longitude: T ir, i)

MT StatePlane
Sample lnterval
(ft-bls): a -a''J

c((nw-o54* PID Reading: C C;

Associated Site Feature:

Grab Composite

Visual Ohseruations:

Laboratory ftlame: TestAmerica

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Fletals 60{0 v

Soil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081 x

Soil
Total Cyanide 9012 /

Soil
Fluoride 300

'x

Soil
FCDD' PCDF 82gO

Grain Size Analysisl bulk densityi
moisture content

Total Organic Carbon ,x

ROUX ASSOCATES, INC. Page I oi 1 :r -a,t001Y.'t Do€n : r.:-



Slte Hame:

Sample lD:

Date:

Weatfter:

Latitude:

Coordinate system:

Boring ID:

Project Number: 2476.0001Y002

Ctrrnw- Dffia -,sB- o - o .5 Pb $ample Time: C@ i535
-l lzz I t r, sampler: A H

MT StatePlane
Sarnple lnterval
(ft-bls): i'"-, 1,

CFfnW-Lr 5l crr e&ar PtD Reading: C , C
Within Site Feature

Associated Site Feature: (Y/N): ilo - al

Composite

Vieual Observations:

Laboratory f'lame:

Dr,rrL Lrrnr^rn I-c S4run t',*llc si l+ hnA I-rn hyavrl
TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Le-aa C,aLV (s i e q rcl )

ft'tasS weiTqt "; ,3.to:

,:le,/zr.,t r rcih&- 2,iq
\t, ,

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOGs 8270

Soit Lga;16J Cn ly
T*Fffi6t?rf5r60t+* x

Soil
TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
TotalGyanide 9012

Soil
Fluoride 300

Soil
PCDDf PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATE$, INC. Page I of I



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C1fnw- a 51a,-SO - o,5 -Z SampleTime: @ i5 Ll O

l lZzl tt- $ampler: fi i{

-I13D Longitude: TBD

MT $tatePlane
Sample lnterval
{ft-bls}:; i'-r-'..

C,? mW - O 5n a- PID Reading: O , O
Within Site Feature

Associated Site Feature:

Composite

Visual Observations:

Lahoratory Name: TestAmerica

Quality Control {OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 Y
Soil

TAL itletals 6010 X
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 808{

Soil
TotalCyanide 8012 x

Soil
Fluoride 300 X

Soil
PCDDI PCDF 82gO

Grain Size Analysisl bulk density/
mcisture content

Total Organic Carbon x
ROUX ASSOCIATES, INC. Pape I of I 2rr5.00c1Y.100/siP-n!!



$ite Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFfnW- obqa -So- lO-12 $ampleTime: l5Ll5

tlzzltu Sampler: .r-i l*

MT StatePlane
Sample lnterval
(ft-bls): tt ,7

Associated Site Feature:

Visual Obseruations:

Laboratory Name: TestAmerica

Quality Control {AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 x
9oil

TAL Metals 60'10 x
Soil

TCL PGBs 8082 v
Soil

TCL Pesticides 8081

$oil
Total Cyanide 9012 x

Soil
Fluoride 300 X

$oil
PCDBT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon X

ROUX ASSOCIATES, INC. Page I of 1 :1:a co01Y 100lsAP-ApB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C(mw-
llLbl tto $ampler: *]f.i

Cl qr?d r 1 Jo"e .

MT StatePlane
Sanrple lnterval
(ft-bls): -!') * :.'' i

Within Site Feature
Associated Site Feature:

Composite

Visualobservations, BUf^:,-un-, f -na SA.n/,D .. , , -

Laboratory Name: TestAmerica

Analysis
SciI

TCL VOGS 8260

$oil
TCL SVOCs 8270

$oil
TAL lietals 60'10

Soil
TCL PGBs 8082

$oil
TGL Pesticides 8081

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon x

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page I of1



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

CFAC Project Number: 2476"0001Y002

CFfr1W - o59a*so -tr:j .8k,-asl Sample Time: /QBQ . _ . .

7{zeJ lb . samprer:Ai-l

rl,rrrrig,hi$hwrnd S ['0*r .

'TBD 
-, uongituae: "T-BD,

Sample lnterval
MT$tatePlane (ft-bls): $5*8b

Associated sit" r"rt r,*tunr;nu*,.r c;+, . Hlilil ii.iF-"7l}T, t*,;n
Grab

TestAmerica

Composite

Quality Control {aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Adtlitional Notes:

Eirsr Aqvl fe r

/^w'ofla"

Soil
TCL VOCS 8260

Scil
TCL SVOCs 8270

Soil
TAL luletals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
Total Gyanide 9012

Soil
Fluoride 300

Soil
FCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

Analysis

X



Site Hame:

Sample lD:

Date:

Weather:

Latitude:

Goordinate eyrtem:

Boring lD:

Project Number: 2476.0001Y002

r-1*
(.F, 01\ru- SS?a * so' tED -l5r 'vSample Time: l53O

,'Jla=i i(a ., sampter: 6#
ciccdy , hl'qhw,inc{q ltO'F

--r-
1*B r> LonEitude: its i-;

MT StatePlane
Sample lnterval
{ft-bts}: i5i: ' , :i i

Associated Site Feature:

Visual Observations:

Laboratory Name:

&Frhw'-oGQcr PtDReqoins: O.C

Grab Composite

TestAmerica
ytiW!.oTf, areLs tf

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

!9Y f ,a bi t ly te nc<

Within Site Feature

Soil
TCL VOCS 8260

Soil
TCL SVOCg 8270

$oil
TAL Metals 60{0

SOiI
TCL PCBS 8082

$oil
TCL Pesticides 8081

$oil
Total Cyanide $0{2

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content x

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001Y 100rSAP-APts



Site Name:

Sample lD:

Date:

Vlfeather:

Latitude:

Coordinate slrstem:

Boring ID:

CFAG Project Nurnber: 2476.0001Y002

-71 23 \\\a Sampler: S ff

MT $tatePlane
Sample lnterval
{ft-bls): lri, I t, i

6 Fr"r\il *e 59 a e PID Reading: CI .O

Associated sit" F*trr",#[ u/]4;/run, {,+? l}llTi," ?$;F:il:':" *"zd'e?

Gomposite

Visual Observations:

Laboratory Hame:
*- c bvrn''<-

TestAmerica
co b)z Q

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Qrcc,,

TEb Lonsitude: TGi)

Analysis
Soil

TCL VOCS 826q

Soil
TGL SVOCg 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content x

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of'l



Sib Name:

$ample lD:

DaG:

lileather:

Letitude:

Coordinate sys&m:

Boring lD:

{' (fit",, - 0tr, l'5 i'; - .l-', - J r" Sample Time: I 3 }->O

Pt,trl,, t l*<;i., , it' S- 
- F

-," 4r -

MT StatePlane
Sample lnterval
{ft-bls}: (: - tr :

LF-ll4e.u-td, I plDReading: L U
Wlthin Site Feature

Associated Site Feature: Si ,fra y'i, i 1r, ac., fi.;'d5 (Y/N): 
-

Composite

Quality Control (0C) sample

Field duplicate

lliatrix Spike

lUlatrix Spike Duplicate

Additional Notes:

"9i ttt laei-a h+)<.9

Analysis
Soil

TGL VOC$ 8260

Soil
TCL $VOcs 8270 X

Soil
TAL Metals 6010 (

$oil
TCL PCBg 8082 (

Soil
TCL Pesticides 8081 x

$oil
Total Gyanide 9012 (

S+il
Fluoride 300 Y

Soil
PCDS' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2476.0001Y 1ooISAP-APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Goordlnate system:

Boring lD;

Project Nurnber: 2476.0001Y002

(*ffv, - {,\ir i . \n * .) i).{ -!71, sample Time: I ))'3

,n, j t I 1i rt,., Sampler: )'\'V

.1,'tr:lt,l Ciei,trl,"l., ('f u /' 
-

-l i 6c(,i,2"'t,.rril cfl-iS\ Longitude: -iEc-

MT StatePlane
$ample lnterval
fftbls): d-0'5-

( f f'n ra . C i; / PID Reading: C 'ri

Associated rn" r*",rr",€i r* p.*r-,r*rrn /'r,,r4 ilffi,n 
t'l* t"ttu* 

! 

-
Grab Gomposite

Visual Observations: it,:,,* e,;.ut i .Sfrr\fi ,.<h i, rt ilt tj;r.,,,t, L,x;t ,. Js- yt
rn..si-

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOC$ 8260

Soil
TCL SVOcs 8270

Soil t*xo oxlL,rl
TALHetals60fiI t$rvi+f\ x

$oil
TCL PCB$ 8082

$oil
TCL Pestkides 80Et

$oil
TotalCyanide 9012

SoiI
Fluoride 300

Soil
PCDD' PCEF 8290

Grain Size Analysisl bullt densityl
moisture content

TotalOrganic Carbon

Quality Control tQC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

r.)ras1 Lrr.nS ieve d) t,9 SS g
t"J

ROUX ASSOCTATES, lNC. Page I of I 2476.0001 Y 1 0o/SAP-APB



Site Narne:

Sample lD:

Oate:

llllea8rcr:

Latitude:

Goordinate system:

Boring lD:

{€mr-.,J - i;l ; t - S t -,}':. -2 SarnpleTirne: i3 \ D

D'?/ rzf I {*' SamPler: 
. Sv'V

'tc 
6 i S ,'-r vt .,, rr i (. i LT Longifrsdet -' i1'>

-

MT StatePlane
$ample lnterval
{ft-bts}: O .5 -L

{'(l1u'r; -Cir i PlDReading: l,v
Within Site Feature

AssociatedSiteFeaturrr!,,.,.rn, Fcr.riaht::t Pr,r/S {YlN}: /t

Composite

Visual 0bservations:

Laboratory Name:

Quality Control (aC) sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

lec1(, rne..Jt
TestAmerica

Analysis
Soil

TCL VOCS 8280 (
$oil

TcL SVOCg 8270 x
Soil

TAL Metals 60{0 K

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides S08l

Soil
Total Cyanide 9012 d

Soil
Fluodde 300 xr

Soil
PCDDf PCDF 82gO

Grain Size Analysisl bulk densityf
rnolsfirre content

TotalOrganic Garbon

ROUXASSOCIATES, INC. Page I of1 2476 0oO1Y 1oo/SAP-APB

Froiect Number: 2476.0001Y002



$ite Name:

Sample lD:

Date:

Weather;

Latitude:

Project Number: 2476.0O_q1Y002

{Frvtuv-c,-rl-5c *,c'i-i SarnpleTime: lqct

Coordinate system: MT StatePlane
$ample lnterval
{ft-bls}: :t " 't

Boring lD: ( € fnu;' cit I PID Reading: C 'A
Within Site Feature

Associated $ite Feature: .!6,',:'tr ? t, ir,utir't f''tl-l fflN): Al

Composite

Visual Observations:

Laboratory Name:

o*,1 I-r G {n ':r{" tYV { ' \qn.r / LJ r+1{ , ll
Sit+/Cl*rtg. ta ictW/

TestAmerica

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

7o ifu l,rgr,r.,l r zTl:J t olglluuq: . 7i3:'

Analysis
$oil

TCL VOCS 8260 {
Soil

TCL SVOCs 8270 I
Soil

TAL Metals 6010 (
Soil

TCL PCBs 8082 (
$oil

TCL Pesticides 80$1

Soil
TotalCyanide 90{2 \

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Pnge I of I 2476.0@1 Y. 1 00/SA.P-APB



$ite ilame:

Sample lD:

Date:

llYeather:

Latltude:

Coordinate $ystem:

Boridg lD:

CFAC Project Number: 2476.0001Y002

t.F llud . *Utt -.(r.: - t) .- c.. .i Sample Time:

,: . - . .,, -.,r- .'-'::'. t, Longitude: r;, , * _

Sample lnterval
MT StatePlane

f {n1v\r - CLot

Within $ite Feature
AssociatedSiteFeature:- z:' . (YlN):

Composite

Laboratory Name: TestAmerica

VisualObservation$: DU ir,.r,*,r t. 5*nr0 r-r,rit"tr, Sirlr fa"i. f .q-_:*+4_rJri:r rr,i",lzu'Sr rVc.,l-
- t(A,Li <;r.-.. i t fc{6

Analysis
$oil

TCLVOC$ 8?60

$oil
TCL SVOCs 8270 (

$oil
TAL tfetals 6010

Soil
TCL PGBs 8082

$oil
TCL Pesticides 808{

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk densityl
moisfure content

Total Organic Carbon

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001Y. 1oo/SAP-APB



Slte Name:

$ample lD:

Date:

llUeatpr:

Latitde:

Coodinate syetem:

Borlng lD:

CFAC Project Number; 2476.0001Y002

; ; i_

MT StatePlane
Sample lnterval
(ft-bls):

C.ffrtvi- AU tl PID Reading:

Within $ite Featurc f\i
{YrH}:

Grab Composite

Visual OhserYations:

Laboratory Name:

4(,

Quality Control {AC) sample

Field duplicate

frllatrix Spike

Matrix Spike Duplicate

Addifional Notes:

filni( ( i,,:"',;.')r,,--' )' 
i" i;' i r"''*r_ )

,^rer.,'.., (i,r -r,,'\ (P5(f 
?

Analysis
Soil

TGL VOSS 8260

Soil
TCL $VOCs 8270

Soil t.--;;,\; .

TALdetals 6010 {
Soil

TCL PCBs 8082

$oil
TCL Pesticides 8081

Soil
Total Cyanide 9012

$oil
Fluoride 3fi1

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I !476.0C01 Y.1 oo/SAP-APB



$ite Name:

$ample lD:

Date:

lfrleather;

Latitude:

Coordinate s!6tom:

Boring lD:

CFAC Project Number: ?4l6.q99flqqt

('_€f,to,--a,rn-S't: C f-? SampleTime: titU

,"1) / ir / rU Sampler: f vv

MT StatePlane
Sample lnterval
(ft-bls); d r-a

r€t w-oiiLl PID Reading: 0,1
Within Site Feature

Associated Site Feature:

Composite

Visual Observations: L,,,hr lsnLi:n i S r+t^;O b-a. u <i | {, icc x, rnt, < l-

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

\

Soil
TCL PCBs 8082 V

soil
TGL Pegticides 808{

Soil
Total Gyanide 9012

Soil
Fluoride 300 \

$oil
PSDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of 1 2476 0001Y.1 o0iSAP-AFts



$ite Name:

Sample lD:

Date:

lfleather:

Latitude:

Goordinate system:

Borlng lD:

Project Number: 2476.0001Y002

tvt(: t,<1, liC' t'-

'fa {:r \vt, w,fa ( { 1f5) rrlngiuaez Tb 5 *

MT StatePlane
Sample lnterval
(ft-bls): tA -t .A

Associated site Featr,rre: f1,,1*1n f tr;cit't he,.n f,'nts[]illsite 
Feature 

^./
Gomposite

Visual Obeervations:

Laboratory l*ame:

Quality Control (OC, sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260 {
$oil

TCL SVOCs 8270
Soil

TAL lltretals 6010 (
$oil

TCL PCBg 8082

Soil
TCL Pesticides 8081

$oil
Total Cyanide 90{2 V

Soil
Fluqride 300 V

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I ol'I 2476.000 I Y 1o0/SAP-APB



r

SiteName: CFAc ProjectNumber: ?47U.oootYooL

Sample lD: CF59- oo I '5o - o - o ,E SampteTime: {l1O
Date: {. Zf- t tz Sampler: l:>
Weather: Ov <f cq-s* ft " F

Latitude: It4 t g*. bq{UA Lonsitude: ?4gloE.B4o,b?
Sample lnterval

Coordinate system: /?tT Stqte q.L fi-ais, O - o 'f
Boring ID: CF|B - ool pDaeaaing: l- 1 PA k

Associated Site Feature: torsr- /"^/ f,'l Ull;l 
site Featur" A)

Grab [r| composite E
Dq.rL- lru-*TElo,L !-oa-n-, ['o.. ylit , ho..

VisualObservations: Yoo*t . naoil*
Laboratory Name: T.tt A fltr r'.*

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 60't0 x

Soil
TGL PGBs 8082 x

Soil
TGL Pesticides 8081

Soil
Total Gyanide 9012 {

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page 1 ol 1 2476 0001Y 100/sAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

C FIc ProjectNumber: 247U . oool /oo2-

CFrlS-oot - So - O,s -2 SampleTime: 1)'l{
{- zt- tb Sampler: 6 >

Ov.fcorf ,{o l:

Sample Interval
Coordinate system:

Boring lD: CFSB-ool ptoReading: [.[ p
, ,, Within Site Feature

Associated site Feature: Y1e"l /"nd 6'// t",*l' N

Grab Composite

Visual Observations:

Laboratory Name:

Bro*,t s6to> {-"

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 x'

Soil
TAL Metals 6010 V

Soil
TCL PCBs 8082 v

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fiuoride 300 X

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

t

ROUX ASSOCIATES, INC Pagc 1 of I 2176 C001Y 1O0ISAP AP3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

,{- 2f - /b Sampler: CV
CF3$-oal- 5o - /o -lL SampleTime: lLlg

O y <rco'f {f" F
/{1b6o3 - b?4L4A to"git"a., 9y'326. B{o{87

- Samole lnterval
lltf Slzl-e *u fi-otisl: /O - l2-
CFJB-ool PtDRead.ns: |tLf/ta

Associated sir"r" rur", l4),,f foo/f,'l Yv!|il1s'*"'"^t"'" tt)
Composite E

Soil
TCL VOCS 8260 x

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 Y

Soil
TGL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90'12 d

Soil
Fluoride 300 x

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

T, t fr^rf r'ccu.

ROUX ASSOCIATES, INC Pasc I of 1 2476 000TY 10oiSAP-AP3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFAe Project Number: L47v . oool YooL

CFSB-ooZ-3o -o-o,, SampleTime: l0/l
S- ZS -lb Sampler: 6D

Ovr".net- {o" F
tg4l.,,lfZ . tTSZ?7 Longitude: 843oa7.3pEZ4L

Sample lnterval

fhf 9tc.lc //orr- (ft-brs): O - O,t
CFbb- ooL PID Readinq: O' O

Associated Site Feature: /ilrr* hr/{,'l(
Within Site Feature
(Y/N): A)

Grab Composite

Visual Observations:

Laboratory Name:

Br:y*; 7;t?ry, ,o:1,! 1,il\. firo,,tet, T,on root',
tuood {fir,,fi,anf 

" 
ntoil?

-/ ., r Arh.rr'c*

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 Y'

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, II.JC I'agc i of i 2476.0001Y 1 00iSAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

Ctr rtc- Project Number: 241U . oo .t Y ooZ

CFrg-oo2--5o - O,t -L Sample Time: lOlS
9 - Lf- I to Sampter: Go

<4t 4{?- t?f917 to"gir"de, 843047 .1ogL47
A. Sample lnterval

lhT .S*e //lqra-r- (rt'bls): O'{ 'L

Within Site Feature
Associated sit" r. tur., Ne* f LraJ C' 4 iifiii= 4)

Grab E Gomposite

Soil
TGL VOCS 8260 x

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 v

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page i of 1 2476 0!r0lY 10O/SAP AF'8



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring ID:

C F llc ProjectNumber: 247b . Ooo I YooT

CF99 -ooL - 5D - /o -lL sample rime: 1o4f
r-2f- lb Sampler: 6>

Sample lnterval
fhT 5 t fe //"* (ft-bls): /o ' t L
C FS B -oaz- PtD Reading: 0 ,L/f rL

Associated Site Feature: {// r, f- L "/ f, (
Within Site Feature
(Y/N):

Composite

Visual Observations:

Laboratory Name:

bro* n Gan / E L ^ncl S anl ', tLo r\l-
Tn, r 4nrr,'"^

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260 {

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 x

Soil
TGL PCBs 8082 X

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 Y

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATFS, INC. Page 1 of 1 2176 OCO]Y,1OO]SAP APB



Site l,lame:

Sampie lD:

Date:

Weather:

I-atitude:

Coordinate systenn:

Boring lD:

C Fftc Project Number: L47 to . 0061f ooL
Cf 59- oo) -Jo - o - o,5

€i t|-.,of,1i- c e,s sample rime: I 3 t4
6D

Sampler: G'>5 -75- lv
/arflu clr,.l- 6o"F
/f4b441. I t/ t ry Lonqitude: B$9?< .t?3b1r

Samole lnterval
(ft-blrs): O - O'S

Cv sb - oo3 PIDReading: )'I PPfn

lnf 5ho,l-c f/on,

E
L*,"-

a-<rr fi rn nr,L..---

Within Site Feature
(Y/N):

l;ffk lro,u.t , ?
Edtr*

Composite

ovef

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated Slte Feature: hlurl- /"r,//,'l/

Grab

Dqrlr- h, o**
Visua! Observations:

Laboratory Name:

lt rL

RCLiX ASSOCIATES, INC Page i of I 2476.0001Y.'100/SAP APB

;t*..

Q U'e i itr=e tro' t€ C ) Gjamde

Soil
TCL Pesticides 8081

Grain Size Analysis/ bulk densityi
moisture content



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

tFAc ProjectNumber: 247U. ooo !f ool
CF s9 - oo? - 6o - o,5 - > SamPle Time: lTZf

A'25-tV samp!q1: C=D
p
I al

/{,/t 4/3.I rtrt{ Lonsitude: 84392; \zT77f
Sample Intervai

/nT Stcfc //o"e_ (rt-bts): D,U-Z

tf SB =oo1 PID Reaciins: 3 .q PQ rn

Associated Site Feature:
/ A Within Site Featura t t

fu , , t (o "/ l,'t/ (y/N): /V

Grab Composite

Visual Observations:

Laboratory Name:

loilu f^

To rr /?^or,'rl

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notesr

Soil
TCL VOGS 8260 {

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 x

Soil
TCL PGBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD/ PGDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page 1 ol 1 2!76 0001Y 100/SAP APB



Site tlame:

Sanrple iD:

tlate:

!Veather:

[-atitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

CF4 c Project Number: 241u. ot)D I Yool

C Fgb-oo9 -So - to- tL samplerime: 13f9-
{-Zf-t,* Sampler: 6 t>

Associated Site Feature:

P" t0 C/",/, tto"F
/r4bt/r/? . ? tt t t ,r u""git"d", 9/?l?(. 3? 3F?.(

rh1- 5 t<{e //ont
Sample lnterval
(ft-brs): /o - tz

Grab tz
D,o-- s A,rffH...

Trtt frmrr,L,--

Composite

E;/* , {rou,
firaael I rroir f

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CF 19' oo3 ppaeaaing: 8.? fftL
Within Site Feature

Soil
TCL VOGS 8260 (

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 {

Soil
TCL PGBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 v

Soil
PCDD/ PGDF 8290

Grain Size Analysisl bulk density/
moisture content

Tota! Organic Carbon

ROUX ASSOCIA'[ES, INC Page 1 ol 1 217A.aNA1\ Ti0iSi\P APB



$ite Narne:

Sanrple lD:

Date:

Weather:

Latitude:

CFAe- ProiectNumber: 21?tc . ooolYooT

( f 5b- oo4 -SO- O -O,{ samprerime: CfiL|
{-zt - tV Sampler: Gy

Composite

14 OarboP ,<t** 't4

coordinate system: f s hf , f lor-- ?ihrl\",'"*"*?-, - o, r
Boring rD: CFSB - oof eoaeaaing: 0.1 fln4

f"r pq drn* t&"lfrr, Ullil.n"."}.il"-y A)Associated Site Feature:

Visual Observations:

Laboratory Name:

Soil
TCL VOCS 8260

Soil
TGL SVOCs 8270 X

Soil
TAL Metals 6010 >('

Soil
TGL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

//l overl / 2oo' Sou-fL o I

1.,
)

7t4,54rb4 L

instr" ch'o rs

ROUX ASSOCIATES. INC Page 1 of 1 2476.0C01 Y.l 00/sAP-APts



CfAu pqectxumaer= V1?b.ooo//bo7

OFs l- oo4 - 1o ' 0,t - L sample rime: O?TL

l54S 7t4 . .<4 Uto 4 V tong.tudet gy'fio-^ Zy'( 20

Sample lnterval
coordinate system: futT Slz-le /( at+t- W-ai,sl: O,5 -L
Boring lD: crs? - PID Readinq: 4, i

Associated site Featrf#: 
btr lrw+ sloratre a(ce- 

[ilf),l 
site Featurt 

4, N

composite E
o !-., ^'n/ ?rr1ol ,4ro,t /re r6"lt t

E
/ooL, l\,r,t

Site Name:

Sample lD:

Date:

Weather:

Latitude:

Visual Observations:

Laboratory Name:

Grab

0, ooun /" /

71tt fimrr/'Lo-

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 Y

Soil
TGL Pesticides 808'l +

Soil
Total Gyanide 9012 d

Soil
Fluoride 300 ,<

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/llrrrJ 4t7no' 1o,.tL "l

ROUX ASSOCIATES li.lc Page 1 ot I 2476 0001'r' 1cO/sAF-APB



Site Name: f.f rtu prolectNumaer:247b. ooo/Yatz

Sample lD:

Date: f,'z€ . I te sampter: 6D
Weather:

Latitude: 19157ty'. f[{hilb tongituae: 9// }o^2. Z4r/ Z/,

Sample lnterval
coordinatesystem: fhT 5(ult /lrort <tt-otisl: lo'lL
Boring lD: CFgB - oo4 pDeeaaing, O ,O 

f/Jrt4
fo r r"r17 d r, ,nu . I - within Site Feature

Associated site Feature: '"o'11e Qf 1q-' i";i;;'vrrv 
I vqrur" 

4Zo N

Grab Composite

Visual Observations:

Laboratory Name:

3r, *

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 X

Soil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/hrveJ *^ -' go,-*lr- ot
a

li)- Ond - 5o -lO-lt- Sample Time:

ROUX ASSOCIATES INC Page 1 of 1 2176 0001Y 1oC,/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

CF rlc Prolect l'lumber: 247t", (bstYooZ

Cf9T3 - o5 - 3o - O'o,S sanil{n*g i 4)f
S-7r-(l- 

- 
$amPler: 6D

C(r.r Gg " F

sVr Within Site Feature

Composite
I

}rrL pro,ur-

ar,^l l" trica

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lf 4 ra l, b .L7 lf LT Long!t!{u"' 84 } ?rt. t /rry'
Samole lnterval

t/hT 6l-q,f e Plan (ft-bts): O-o,5

C FgB - oo€ Ptoaeaaing: f ,7 fP4
IocP S"r*Lbq

Associated Site Feature:

Grab H
/-oorr-- I tt//, Trrn/ ) tr,roist

Soil
TGL VOGS 8260

Soil
TCL SVOGs 8270 x

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 x

Soi!
TGL Pesticides 8081

Soil
Total Cyanide 9012 X'

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIAI'ES, INC Page 1 of I 247a AAAI\ : C0]SAP APB



Site Name: LF 4c project Number: 747V,oool Yoo)

samplelD: C€59: !9t-6o - D,5 -L sarnplerime: ,*-lr-/5-

Date: S; '2t - lb Sampler: (=91

weather: Cl.^" LS " F
Latitude: /f4 b /?b. Z? t ?Z) to",s.tud", E/ 3?o<. t9$1y'

. Sample lnterval
Goordinate system: fnT- 5 fa[e / f arcc $t-ni,s): D,< - 2-
Boring rD: CFlb- oot ptoBp4,"g, L3 ff fu

Associated .*" rkf* s"t "$ber Sl'-ty** []lfil 
site Featur" 

A)

Grab

pro.^ Caa
E
J Fc

composite E
Visual Observations:

lil{/e 5cnol {ro"u g,7l ) tnoisf

Laboratory Name: T, sf A tUe f ,Lo

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 Y,

Soil
TAL Metals 6010 x

Soil
TCL PGBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. I'age 1 ol i 2476.0001 Y.1 00/SAP-APB
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFgg-oo5 -5o - lo -lL SamPleTime: (rl,
{' zr- /to Sampler: G>
C[t rr 6so F

lr4 U tf L . 27t722 Lonsitude: E437of . ,ffl? ?/

/hr s k,l-e //o.^,---
Sample lnterval
(ft-bls): lo- lL

C Fs B -oos PID Readins: l,t Pf ,*
2oo t t"rnLbrf 5lxols* Within Site Feature

Associated Site Feature:

Grab Composite

visuat observatio nt, ?rou * Arou el a,.l !on/ s e rat Sr'//, th, ist h lue t
Laboratory Name: frtr frtut(iro-

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 v

Soil
TCL PCBs 8082 x'

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

(
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Number: 247 t

ROUX ASSOCIA-TES, INC I'age 1 of 1 2476 0001Y 100/sAP-AP3



Site Name:

Sample lD: { fS

Date:

Weather:

Latitude:

CFAC Proiect Humber: 2475.0001Y002

A-oou-SO-O -0. e sampleTime: tfqC
9* ltt l , o suryplgr S-.j{ 

-
Et,,n , *Y{u 

-
*445q 8'1q ;3 u*slt"iWqta

Coordinate systern:

Boring lD:

MT StatePlane
$ample Interval
(ft-bls): a-o.r

Associated Site Feature: *Nt ffi ,-t t Within Site Feature n,

t.,**i ft,1i5 (Y/N): l

Composite

Visual Obseruations: 6,n u:,a {u ei raq {- C SfiN D u..d Sc r*t q ra vLQ, L +fLt *f i(

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SvOCs 8270 {

Soil
TAL llietals 6010

(

Soil
TCL PCBs 8082 X

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012 K

Soil
Fluoride 300 X

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 ol 1 2476.0001 Y. 10o/SAP-APB



Site Name:

Sample lD:

Date:

\IUeather:

Latitude:

Coordinate systern:

Boring lD:

Project Nurnber: 2476.0001Y002

efSG -ot)t -So *CI'5=Lsamplerime: iTqS-
glzZ/;t- Sampter: 5 o-

?H'{5q7"-i 'ifj * Longituoe:isq trlLtcl , f3tt,

MT StatePlane
Sample lnterval
(ft-bls): C S L

CFSB-oot.a PID Reading: 0-o

Associated Site Feature:

Grab Composite

Vi"u"f Observatione:

Laboratory Name: TestAmerica

Quality Control (aC) sarnple

Field duplicate

JU[atrix Spike

Matrix Spike Duplicate

Additional Notes:

[rfitp s it

Analysis
Soil

TCL VOC$ 8260 x
Soil

TCL SVOCs 8270 V
Soil

TAL Metals 6010 x
Soil

TCL PCBs 8S82 V
Soil

TCL Pesticides 8081

Soil
TctalCyanide 9012 K

Soil
Fluoride 3fi! (

Soil
PCOD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

trq c{
Coi: tt05

ROUX ASSOCIATES. INC Page I ofl 2476 0001Y.1o0/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

SarnplelD: Llt,3.iou-Se Jg__rz- Samprcrime: ltof:C

Date: Slz'gita sampler:,, Si'J
lffeather: Ac.;n,-?f"-----:----------

Latitude: gY t 5q r. ?: q:e Longitude: lf 1 btrt4 .{ 3 qU

Coordinate systern: MT StatePlane
Sample lnterval
{ft-bls): io -tz

BorinslD; t'F|{b - OO \g- PloReacing: 0'(J
., i Within Site Feature '\,

Associated Site Feature: N . l <rr r ;., ,i _ f/-c-,?el (YlNl: _ ,

Grab 
[| 

composite

Visuatobservations: bw,.un {-c SeruO "l Srrrrq AravC,+r. f
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOGs 8270 v
Soil

TAL Metals 60{0 (
Soil

TCL PCBs 8082 K
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

RQ{JX ASSCCIATES, INC, Page 1 of 1 247fi OB0rY lC0/SAP-ApB



I

Site Name:

Sample !D:

Date:

Weather:

l-atitude:

Coordinate system:

Boring lD:

C€,4U Project Number: 247O. aoo/ /ooZ

eFrb-oo? - So - O-O.S SampleTime: /5So

5'75 - lb Sampler: 6 >
C/ro, 7o" t'

CFSB -oo7 PtD Readins: C,7 PPn
ti et g., Jlrr Within Site Feature A)

(Y/N):Associated Site Feature:

Grab Composite

Gro,u, / on/ )a1."l, /,l/te t,/f ; mo isf {o ocr-
Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

rhr J tofe ,//"o- ;lT,:f 
Intervar 

o - o .f, /

Soil
TCL VOGS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X.

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Pase 1 o1'1 2476.0001Y 1Oo/SAP-APB



Site Narne:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Bcring lD:

CF/lc Project Number: L{? b .ooo / YooL

CF5B'oo?'$o' o,f -L samPtetime: /b o{
f- >r-/ L Sarnpler: 6 D

C/e or 7o'ts
lf4tfaL,3f t3 F to"situa",?435 {? .L%o (

/hr Jt /e //or.
Samole lnterval
(ft-bls): O'{ - L

CF - oo7 PID Reading: [,7
hter J"roilr I/40

Associated Site Feature:
Within Site Feature
(Y/N):

Grab Composite

Visual Observations:

Laboratory Name:

Grqu u I l,'l-l le

e\f /t'fr(r/L ) ru)sf

Soil
TCL VOCS 8260 {

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 v

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

'x
Soil

PCDDi PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

P.OLJX ASSOCIATES, II.IC. Page 1 of 1 2175 4i0iY.1 0O/sAP-APB

,Analysis Quality CohtroFr(QC) sample



r

Site Name:

Sample lD:

Date:

Weather:

Latitude:

Within Site Feature
(Y/N):

Grab Composite

p rowa

77: /- /lnr r,' u

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C F ftc proiectnumoer=2lt?b. ooo/vooL
C.FsB-nct? -9o - /o - / 7 sample rime: / bZo

{'5-19 $amp!er: 6 P

C/eor 7r"F

coordinatesystem: f f ., /" ", " ?iIE)i.'"'"*"' - tz
Boring lD: CF;B - ou

lf 4 ff?z . 7r / ? re .:rnsituae, 843 t5?. za?b,,

PID Readinq: ,LI
lue.!^.9rnbl'r 5lalSc

Associated Site Feature:

Visual Observations:

Laboratory Name:

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 v

Soil
TGL PCBs 8082 /

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 X

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC Page 1 of i 2476.0001Y.'l 0O/sAP-APB



Site Name;

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

MT StatePlane
Sample lnterval
(ft-blsi: o - o.l

Proiect Number: 2476.0001Y002

C{** - OL'E -50 - cl -D . f Sampte rime: l@ d
g/z=ltu sampler: stJ

Aain "*'y'tu

f"l "ltfi. <{zE+ Lonsitude: lS'l t{{i- iqZe

:E->; : :' PID Reading:

Within Site Feature
Associated SrteFeature, eaip Lc,vt tt {l $!$, - | -

Composite

Soru s;LVisual Observations: !L''. -'' Pnrrl ravtj, ka
Laboratory Name: TestAmerica

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 ,(

Soil
TAL f,letals 6010 (

Soil
TGL PCBs 8082 {

Soil
TeL Pesticides 808't

Soil
Total Cyanide 9012 \

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike {

Matrix Spike Duplicate {

(c bbw5

Page 1 of 1ROUX ASSOCIATES INC.



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

11qv?,,) f tt L{ Longitude: tg Lr Y;7i 1t3C

MT StatePlane
Sample lnterval
(ft-bls): ,.1 \- - 1*

J ,, 2- =- i...i plD Reading: C . D
I 

-Within Site Feature
Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control {QC) sample

Field duplicate (

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CFsh _ pup Ll _ S0

*qwn 0 i;za

Time: t5 if

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL SVOCs 8270 Y
Soil

TAL Metals 6ll{0
V

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90'12 (

Soil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC, Page I ofl 2476 0001Y 100/SAP-,ApB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate systenn:

Boring lD:

-OdE -9O ' lct -t Sample Time:

MT StatePlane
Sample lnterval
{ft-bls}: t0- tL

c"ir<B - b f; PID Reading: o-o

Associated.n"r"r,rr",-',.,'''' . il"'./ tHlt't"T: / 
-

Composite

/1

Visual Observations: bw',:-,, €-ry 5 * N Q u./ Si.rru. S i ( l r(ttttt g re4v4 t t{a
Cc

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL SVOCs 8270 X
Soil

TAL Hetals 6010 (
Soil

TCL PCBs 8082
{

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 K

Soil
Fluoride 300 x.

Soil
PCDD' PCDF 829TI

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

--t I 
^ 

, t-1/L3/ tL Sampler: -3L'-
a r/t L{ U'

?Iq L'q*. <q ef Lonsitude: /5 q SSgi . t %"1

ROUX ASSOCIATES, INC Page 1 of I 2476.00d,1Y io0/SAP-APa



Site Name:

Sample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

LFSfr * 6oq- S0 : e -rr' r s"*pr"ri**t Fffi

a, ir, -+
+i

Sample lnterval
Goordinate system: MT StatePlane (ft-bls): (-, - i) I

Boring lD: {€=fr - CrO{ PlD neaAing: 0. {

Associated Site Feature:

Grab f 
t-L'r{{, 

composite tl
visual observations: Dar L ba d n Sardy 5 i L7 < a tt g ravu{ .&a et (obb

Laboratory Name: TestAmerica

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 {

Soil
TCL PCBs 8082

x
Soil

TCL Pesticides 8081

Soil
Total Gyanid€ 9012 X

Soil
Fluoride 300 (

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

-l5lz3 I tb sr*pt"r, 5';

( €=fi :001 Ptl*eaaing: (\ . t

ROUX ASSOCIATES INC Page I of1 2476 0C{. Y 1oASAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFSS -(\Oq - S c; * O { -L$ampleTirne: { q,AU

MT StatePlane
Sample lnterval
{ft-bls): C : '2-

LF9B '0O7 PtD Reding: fr"o
Within Site Feature

Associated Site Feature: ',:

Grab Composite

n
Visualobservations: fimi,ln {-t ST|YL4 sorns 3rav4, Ath-l 5i/f .'Yc

CO
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOCs 8270 d
Soil

TAL Metais 6010
{

Soil
TCL PCBs 8082 r(

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 K

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

gq'i{?U cirL Longitude: It? (3 ll '1 3;J

ROUX A.SSOCIATES. INC, Page 1 of 1 2,176.000iY i00rSAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

Cf*f, -i)oq - tA ic'*[Z* sampleTime: i4ZO

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): il - (7

Boring lD: t€5fi'0aq PID Reading: () f,

Associated site Feature ,lo,.rr, u at {naitt fo ni: [lffl 
site Feature 

y

Composite

Visual observations: ?1 n clL Si uT u,l gr av.u( r,v:Lf I o aK-/Sittt

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 Y
Soil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 v
Soil

TCL PCBs 8082 X
Soil

TCL Festicides 8081

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 K

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

f,ttifgb.0g30 Longitude: ,ftttStt .*?l

ROUX ASSOCIATES INC Page i of I 2476.0001)' i00rSAP-APB



Site Name:

Sample lD:

Date:

Uleather:

Latitude:

Coordinate systemr

Boring lD:

Visual Observations:

Laboratory Name:

CFAC Project Number: 2476.000,tY002

('.F5'A - c'1l0 -9'a 'OS -7- sample rime: ?;' ""

,*inlv tl""* 4 '
f:'/ 7 lt i . f :?'5' -';4{ tonsituae,: I S'4 "l 

-tq 
'/ t *^'i fii

Sample lnterval
MT StatePlane (ft-bls): C ( -,7

€'-11*/6, s^*pt"r, ,fu ";".a,,

Grab Composite

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260 (
$oil

TCL SVOCs 8270
JL

Soil
TAL Metals 6010 (

Soil
TCL PGBs 8082

.t
SoiI

TCL Pesticides 808{

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I ofl 2476 0001Y 100/SAF-APB



Site Name:

Sample lD:

Date:

lfileather:

Latitude:

Coodina& system:

Boring lD:

Project Number: 2476.0001Y002

(FiB'1t/1t *J() *lO-)2 samplerime: l5'Zf
{ 'i t' lb sarnprer: firr.rnr,

i- i,r ), ,' lr,r.Ju 16 F
il/ i l0[ , 7 fi'' 5,10 t""nru"a*, l5q41i/ j65'z 7'/

MT StatePlane
Samnle lnterval
(ft-brs): /0 -/Z

c FrB -ctt1 PID Reading:

Associated Site Feature:

V
'/t4J s*t

Composite

Visual Observations:

Laboratory Name:

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Dz'
f7//cu1 -r/

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 827CI (
Soil

TAL Metals 60{0 x
$oil

TGL PCBg 8082 (
Soil

TCL Pesticides 8081

Soil
TotalCyanide 9012 (

Soil
Fluoride 300 d

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of1 2475 0001 Y 100iSAP-APB



$ite Name:

$ample lD:

Date:

llUeafier:

Latitude:

Coordinab system:

Boring lD:

Project Number: 2475.0001Y002

C'FrB - Otl '5A -0 fl,S sampterime: / V?O

f"-ltl '/6 e^rypr"r, Y " .' 'l

ov c r cag-t f7 F

MT StatePlane
Sample lnterval
(ft-bls): "'' - {:" 5

C Fa -^CI/ 
-- 

eraaeaains: O-Zf{ '

Associated site Feature , At bV f e n" {lo n d.
lfilithin SiE Feature
(YrN): N

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Csntrol tac) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL ltetals 6010 x

Soil
TCL PCBS 8082 {

Soil
TCL Pesticides 808{

Soil
TotalCyanide 9012 x

Soil
Fluoride 300 K

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES INC. Page I ofl 2476.000 1 Y. 1 o0/SAP-APa



Site Name: CFAC Project Number: 2476.0001Y002

Sample lD:

Date:

Weather:

Latitude:

C\f|-ot/ *fo' 0,f'Z samprerime: /VjA
4'^l+-16 samprer: fln*a

syercafil " ,?F
Longitude:

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): (, 5 -Z

Boring rD: cns r - oit t't /.-
PID Reading: Y, L('

Associated Site Featur *, NbV Pr,*: Punl
Within Site Featurc

{YN}: //

Gnab m composite

Visual Observations: ayave ll v /ort /r)
-l

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 v'
$oil

TAL ltetals 6010
(

Soil
TCL PCBS 8082

(

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 Y.'

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001t 1o0/SAP,APB



Site Name: CFAG Project Number: 2476.0001Y002

sampre rD: CFf fr * 0//' 5t) -/a "-l'L sr*Ortim*, f A€5

5 ^ /q - / 6, samprer: /Yr+san,

weathen CIvereas'f 1'qf
Latitude: Longitude: '\--.

Coordinate system: MT StatePlane
Sample lnterval 

Iift-bls): 'i':'l'Z
Borins lD: C F 5-E - ()// PID Readins: -
Associated site Featur e, /yu ;yi tu-rt- fr,.,t A H}l?il 

site Feature 
frl

compeite tf
Visual Observatio n , ,, ,aft. I U.i* ln la ulJ, , ,

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL SVOCs 8270 {
Soil

TAL iletals 6010 (
Soil

TCL PCBs 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 y..

Soil
Fluoride 300 \

Soil
PCDD' PCDF 82S}

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Gontrol {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Pag.e 1 crl I 2475 0001 Y. 1 CoISAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

GFAC Proiect Number: 2476.000{Y002

LF 5I , D \Z - 50 - D ,S -2- sample Time: 1 
i:t -: i

E /asi Iu $ampler: G U

e [{6v- "Jo "

6t{eeqq.ctLze Longitude: 15q Liql9, tbtrcZ

Coordinate system: MT StatePlane
$ample lnterval
{ft-bls}: O'g ->

Boring lD: C-Fbil - o t?- PID Readins: iO' 't

Associated Site Feature :'h ; gl'i,

Gomposite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 x
Soil

TAL Metals 6010 v

Soil
TCL PCBs 8082 A

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 Y

Soil
Fluoride 300 X

Soil
PCDDI PCDF 82SO

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.O001Y. 1 00rSAP-APB



Site Name:

$ample lD:

Bate:

Weather:

Latitude:

Coordinate system:

Boring ID:

CFqi\- otL'{'o- jo - tL sample rime: LEqL

hrzsl /1, Sampler: ir l-j

fi3.t-*.0*-7C)o

Nfigtl'j7qS" lezs Longitude: r€ir .lq I S. L ['r- Z

MT StatePlane
Sample lnterual
(ft-bls): lo - tl-

C?SD - ot l- PID Reading: ti. tz'

Associated Site Feature:

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

\lUithin Site Feature

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 6010 r
Soil

TCL PCBs 8082 {'
Soil

TGL Pesticides $08{

Soil
Total Cyanide 9012 \

Ssil
Fluoride 300

x,

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.CCC 1 Y.1 C{/SAP-APB



Site Name:

Sample lD:

Date:

llYeatlrer:

Latitude:

Coordinate system:

Boring lDl

Project Number: 2476.000f Y002

CFJgfl/?-Eo- 0-o,5 samprerime: lS O 5
€- tq-/6 Sampter: ft7*gotv

ll , rai,a 60F

MT StatePlane
Sample lnterval
tt+r!f, {/: - {" 5

CFS 6- ol1 I

PlDReading: t.L

Associated Site Feature, tU N fc re- P",, d
Within Site Feature
(Y/N): ..)

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOCs 8270 (

Soil
TAL Setals 6010 (

Soil
TGL PCBs 8082

(

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC.

I

Page I of I 2416 G3)"\ i00,SAP-APB



Site Narne:

Sample ID:

Date;

Weatften

Latitude:

Coordinate system:

Boring ID:

Project Number: 2476.0001Y002

CFf 6'ot7 *50'0,5-2 $amplerime: /r/O
f-H- t6 Sampler: ,fV,+Soru

/+, win 6of
qqo 814, 6qo 692 Longitude: l5f 5tff, q5b6iq

MT StatePlane
Sample lnterval ,(ft-bls): U'{ - Z

Associated ,,," ,".,rr", ,zL / u --l.l ' 
o' ll ,, "j il'llxi,n 

t'tt tt1'u1 /t
Composite

)

visuat observations: I OA n il,l */ A^ru I

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260 {
Soil

TGL SVOCs 8270 (
Soil

TAL lletals 8010
(

Soi!
TCL PCBs 8082 (

Soil
TCL Peticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 K

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES. INC Page 1 of 1 2z-a :-:i- . :.: -ii;-4P5



$ite Name:

Sample lD:

Date:

Weatfier:

Latitude:

Coordinate system:

Boring lD:

CFAC Projeet $gmleq 2476.0001Y002

(Fi.'F- r:tlj^-.f0-lo,-lZ sr*a*'ri**, . /4#tu f 970

5'''ff*i6 
-sa*pter, .' ,i

li:nf ;u,i, , c4F

9tl7 8(?,6qctGE't- w"nn"a*, l,t/555q, f5q64
Sample lnterval
{ft-bls): I i,' li-

O,D

Associated site Featur ,, /V'tv pcr* i),, a Hllill 
Site Featur' 

/nu

Composite

:l wifh fard . . . ,

--Laboratory Narne: TestAmerica

MT StatePlane

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SYOGs 8270 {.
Soil

TAL Hetals 6010 Y.

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012 d

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Guality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOC|ATES, INC Page I ofl -4/E!erl -uyf-ffi



Site Name:

SamBb lB:

Bab:

Wedrer:

Lat'tude:

Coodinale systenl:

"t

Bodng ID:

Project Number: 2476.0001Y002

( ' 0t'l-so,-o.r- o.* - -*mPunrye: ?:ao

7ve,ccos* L'/ "

l,gLt.rAs6. Bg os-gLr Longitude: tYl aSg, ag z,s-lo

Sample lrbnral
tlTStabPlane lft&lsl: 0 -o,.-

C FsB - ntLl PID Reading: 0.o
Within Site Feature

Associated Site Feature:

Composite

YlsualObselvstiotts: 2"Dlqa(t, S;,/t oaeld B,aoa//^-cr.5,*l*t ,.J r,,a:tt-

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 X

Soi!
TAL Metals 6010

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Y

Soil
Total Gyanide 9{l't2 Y

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Gon8ol (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

S*{*rc - t3lqJz gsk uti&

Vr,*l * cflles " sl*s" Va€*2-

,t f,.
:r*

.*,i-*- .

ROUX ASSOCIATES, INC.

Grab tI



Site Name:

Sample lD:

Dab:

tSea&er

Letifude:

Coordinate sysbm:

Boring lD:

AssociaH Site Fffii

Project Number: 2476.0001Y002

L /2 /zott Sampler: f-/4-

bt,-r.* C'to

/Sq>aSG.8 ?cts ?933 Lonsitude: Eil zSt- z$arrr-,

MT StatePlane
Sample lnterval
{ft-bls}: O--r.ze

Visual Observations:

Lahoratory Name:

Quality Gontrol (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

o^J calblct 7^ ', r \lcgc*,*en

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270

Soil
TAL lUletals 6010 v

Soil
TCL PGBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.@0''Y_10o/SAP-APB

f trc,z -e , tt - -*-r - D-<- z,-o Sample Tirne: f,: t >

Within Site Feature

Composite

TestAmerica



SiteName:

Sample lD:

Dab:

Watter

La*ude:

Coordinate s3rstxrt:

Boring lD:

Project Number: 2476.0001Y002

f1tr9iz- ottt -9o- to -t?- SampleTime: ?lSV

Orttco.{- bYo

MT StaGPlane
Sample lnterval
{ft-bls}: / O - /Z

CESB-O(L{ PlDReading: O,AO

Associated Site Feature:
Wittin $ite Feat*e

Per,-l*,^ |rJ {YrN}: V

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

ilatrix Spike Duplicate

Additional Notes:

@LLlcs, sfnsc t ,ot*o-.-

Analysis
Soil

TCL VOCS 8260

Soit
TCL SVOCs 8270

Soil
TAL filletals 6010

SOiI
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

rl

i
I

-i
]'

*

,l
:
1!1

.

l

ROUX ASSOCIATES, INC. Page 1 of I 2476-00!'l Y.1 ootsAP-APB



SiG Hame:

Sample lD:

Da&:

Ytleafier:

Latitude:

Coordinate syqpm:

Boring ID:

CFAC Proiect ilumk: 2476.0001Y002

6 /z /zot o $amptqi f
Orr.rr.,:+ ., b6o, . . larl* r.r,*

MT StatePlane

|FSB- o t l, PID Reading: g. t
Within Site Feature

Associated Site Feature Pptco&:b ttt

Composite

VisualObservations: B/or4 J,'/A , a,- r.t._- lse,.^. /-e JJ + 6rJ <.rat.

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOGs 8270 X

Soil
TAL lUletals 6010 \

Soil
TCL PCBs 8082 ,\

Soil
TCL Pesticides 8081 X

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

*o x rc* y' .a.r, -*

B-orb -SA- o-o- o.t SamPleTime: /ol trD

Sample Interval

Page 1 of I

.8.

&
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Site Hame:

Sample lD:

Dab:

llYeatrrer:

Latihrde:

Coodinate sysbt:

Bodng lD:

CFAC Project Number: 2476.0001Y002

CFSB- At[ -5O - 0,5- 2.o SampleTime: lO!s-a

5 12 /zor b Sampler: C4*

/fljr.l.zL?Szt- Longitude:, \9tJlt.Z2Zvr+</

MT StatePlane
Sample lnterval
{ft-bls}: O,.:--2-s

c FsiS- 0t b PID Reading: 7,3

Associated Site Feature: (Y/N): \

Grab Gomposite

Visual Obseruations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

6 ! o," y' s+,,"Jb eat, -

Hlithin Site Feature

Analysis
Soil

TCL VOGS 8260 x
Soil

TCL SVOCs 8270 Y
Soil

TAL lttretals 6010 X
Soil

TCL PCBs 8082 X
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 \

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 0001Y. rOo/SAP-APB
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Site Name:

Sample IB:

Dah:

Weaffrer:

Letitude:

Coodinate slnstern;

Boring lB:

MT StatePlane

Proiect Number: 2476.0001Y002

CFSB-orc - So - lo *rL $ampleTime: / /:yr
Lla/eotL V $ampler: Of

C\urn,,t+.. 6 Co-

/ li.Ll 3-. ' , 7 b ct,cot, 
.tgryIdftudF}:. gilltt; 72Z.tgl/
Sample lnterval
{ft-bls}: l0 - lL

C?sb.ot,t Pt

Wttin Site Featrrc
Associated site Fetrre: lt r*f*,* Pc.-,t {Ynrl}, I _

Grab tE conpo*b tl
Yirsual0beervationsz S,/t,La-- cz,,r< 

f^*t -w, &rtrle /.s 0*.,t qartt .r^a,jt Q
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082 v

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TohlOrganic Carbon

Quality Control (AG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tp ! lp'rr st r; ,.'F

/:-; r'.

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 1 0o/SAP-APB



Site Name:

$ample lD:

Date:

WeaBrer:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.000'!Y002

Lrltltt $ampler:,4li

(.11) rtr 150

MT StatePlane
Sample lnterval
{ft{ls}: 0-0 t)

C-6 i3 - e tcl , PIP neaains: Lr, C

Associated site Feature :(Nry41 c w D ;+ch
tlYithin Site Feature

{YIN}: 't eS

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

i,,1t,1 7

Analysis
Soil

TCL VOC$ 8260

Soil
TCL SVOcs 8270 x

Soil
TAL Metals 6010

x
Soil

TGL PCBs 8082 x
Soil

TCL Pesticides 8031

Soil
Total Gyanide 9012

X

Soil
Fluoride 300 X

Soil
PCDD' PGDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROI"IX ASSOCIATES, INC. Fage 1 of I 2476 0001Y 100/SAP-ApB



$ite Name:

Sample lD:

Date:

Ylleather:

Latitude:

Goordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

Project Number: 2476.0001Y002

eF\fi -ctc{ -5c, -o .s'z sampleTime: l020

ulqltb Sampler: A [-{

^4 
qzQtu-Li.e,r l3

- ' ' ?,', i,, .r,. i,t.-,' -r:Longitude: ' '-;'' ':,

MT StatePlane
Sample lnterval
{ft-bls}: n,{'Z

Cz:-,l3 - Cli ? PtP neaoing: 0, 'e)

rnrd(l1 1I4t

Quality Control (AC) sample

Field duplicate x
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

DuPrl el l-'-t/0

Within Site Feature
Associated Site Feature: I,VZI'frWv ll]lt,/l 

- 
(Y/N-L-\?jL-- 

- -

M compo+ite tf

TestAmerica

Analysis
Soil

TCL VOCS 8260 {
Sail

TCL SVOCs 8270 {
Soil

TAL fiiletals 6010 {
SOiI

TCL PCBs 8082 t
Soil

TGL Pesticides 8081

Soil
Total Gyanide 9012 x't

Soil
Fluoride 300 4

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisturc content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page i of i 2476.0001 v. 1 o0/SAP-APB



\q-50-lo-tz-
Site Name:

Sample lD:

Date:

\llleather:

Latitude:

Goordinate system:

Borirtg lD:

Visual Observations:

Laboratory Hame:

CFAC Project Number: 2476.0001Y002

MT StatePlane

44J
ace a'/ I c [roy / toc, i z*

TestAmerica

Quality Control (AG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

b*# (r 'i I */{ sampter:, 'a 5/;i

Samole lnterval
(ft-bls): lD-tZ

Ct\'t\-Cuci, p$aeaails: 0, O ,r,€m
within site Feature 

-7-T-

Associated Site Feature: f i p -.P[C,,t [:il-e lr (Y/N]: f ,iJ

Composite

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOCg 8270

Soil
TAL Metals 60{0 (

Soil
TCL FCBs 8082 \/

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 K

Soil
Fluoride 300 Y

Soil
PCDDI PCDF 82gO

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 0001 Y. 1 0o1SAP,APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

L?99-e7*\- 5o - 0 -{1 S- sampteTime: ilTro

177 / tb ...,
Sampler: -' \"''

*ffian .f i fi ",, toasrnlae: lri 9'ttn7,JU'E:,

MT StatePlane
$ample lnterval
{ft{ls}: d-D -:-

( €se - aLl PID Reading: A il

Associated Site Feature:

Composite

visuat observations: .{< Lia,t- br,,',t SrtNfi,Sao,t Savtl , 4.4,1t ,tt.b'bws,

Laboratory Name: TestAmerica

Soil
TCLVOCS 8263

Soil
TCL SVOCs 8270 V

Soil
TAL Metals 6010 {

Soil
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300 Y

Soil
PCDDI PCDF 8230

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of 1 2476 00t1Y lCo/SAP-APa



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CfS 6 * Oz,t' S, * 0,S -Z samprarime: t t 4a

{q aa1o,.t lt3 Longitude: it q scf U 3. 7_# 5- 3

MT StatePlane
Sample lnterval
(ft-brs): a) : -?*
PID Reading: p C

Associated Site Feature:

Grab Composite

VisualObservations: frwt*t4 l-C SWxl} W <t:*, qrayQ,(ttfa.C|Si({-

Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8260 (
Soil

TCL SVOCs 8270 Y
Soil

TAL iiletals 60{0 (
Soil

TCL PGE3 8082
(

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012

(

Soil
Fluoride 3&l (

Soil
PCED' PCDF 82gO

Grain Size Analysisl bulk densityl
moisture eonEnt

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

> [7, f iU sampter: '::- vv 
-

Within Site Feature

ROUX ASSOCIATES, iNC. Page 1 of I 2476.0001Y loorSAP'AFB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

Project Number: 2476.0001Y002

gqArqq.qtt3 t-ongitude: /Srrftl U3 JU53

MT StatePlane
Sample lnterval
{ft-bls): t0-tz-

t 6B - 0 
"* { prD Reading:

0"o

(n"'l Within Site Feature fJ'Associated Site Feature:

Composite

Visual observatio nt, 9 fr N-0 ,! 5t rvu q fg W/ , [,
-_7--

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8250 (
Soil

TCL SVOCs 8270 (
Soil

TAL ileble 80{0
(

Soil
TGL PGBs 8082 (

Soil
TCL Pesticides 80Sl

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk densityl
moieture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Sample Time: f I t..' ',-'

{tI'--,- i;,',- cr---r--- 
', -')tt. ,! i\L, Sampler: -''v

sitt*

ROUXASSOCIATES, INC. Page i of i 2476 000 1 Y. I m/SAF-AF B



Site Name:

Sample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

(f;$ - o7;** Sa - o * L)'? sarnpleTime: ib t D

4z'3 {!b ' Sampler: s^/

glqooq,zob I q3 Longitude: t5"ttL€trs . YD L,f 8Jt-

Coordinate system:

Boring lD:

MT $tatePlane
Sample lnterval
{ft-bls}: a':'t',

CFS 6 . OLL FID Reading: 0 i)

Associated Site Feature: l\'g t?. , - i, , .!
lffithin $ite Feature
(YrN): r"{

Gomposite

(d
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 X

$oit
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Field duplicate

lUlatrix Spike

Matrix Spike Duplicate

Additionat Notes:

ROUX ASSOCIATES INC. Page i of 1 2470.0@1Y '10&SAP-A!B



Site Name:

Sample lD:

Date:

Weather:

Latitude;

Coordinate system:

Boring lD:

CFAC Number: 2476.0001Y002

1FSB - az'z'so '0, Time: v *\-

f,r{300q.3otll1 Lo*s*ude: lsqS e13.f,oqtr

MT StatePlane
Sample lnterval
{ft-bls): -" 

':: "/-

PID Reading:
/-,, '';-

AssociatedsiteFeature: 1.1 i; \''r' , l'': ''l
Within Site Feature
(Y/N):

l'/

Composite

Visual Observations: fin)tr"n f -t Sl')^iD ,-^.t .c,,u.. q,.a t rr/ t,ckt ,olib r
a

Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8260 K
Soil

?CL SVOCs 8270 X
Soil

TAL lietals 60{0 \
Soil

TCL PCBs 8082 r
Soil

TCL Pesticides 808'l

Soil
Total Gyanide 9012 (

Soil
Fluodde 300 x

Soil
PGDD' PCDF 8290

Grain $ize Analysisl bulk densityl
moisture conbnt

Total Organic Carbon

Quality Control {OC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page I of I 2476 0@1Y.1Oo/SAP-APB
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Eoring lD:

Project Number: 2476.0001Y002

L6b-a77-s0 *ld"{L Sample Time: lo4o

Y-ai 6. t-+0'F

+q3CC?<cu, l l-ongitude:is+lr93 ye L,f
Sample lnterval

MT StatePlane

r FSg- czz- PID Reading: O C'

Within Site Feature .

Associated Site Feature: i',. = 
i ; '' ' t (Y/N): ,^ /

Composite

Visual Observaticns:

Laboratory Name:

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8280 (
Soil

TCL SVOCs 8270 X
Soil

TAL iietals 60{0 (
Soil

TCL PGBs 8082 Y
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 K

Soil
Fluodde 30(}

)(
$oil

PCDD' PGDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of l 2476.'1401 v 1 ooISAP-APB



$ite Name:

Sample lD:

Date:

Ylleather:

Latitude:

Project Number: 2476.0001Y002

CF50 - oZf fo - d *0,5 $ampre rime: ll2A
6-13-lb sampler: FJ^salv
c{ eo n 600

157-l slfl ,%5 gqo Longitude: fiT3 /d , 4q7"r68

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): O^o,5

Boring lD: - 02f Z,

Gomposite

vrsuatobservations: fi1,:ii/i {i lJ at} c:ld/ *',}ir *irhrnr,tu.i't'*
Laboratory Name: T€btAmerica

Analysis
Soil

TCL VOCS &260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 60{0 Y

Soil
TGI- PCBs 8082 Y

$oil
TCL Pesticides 8081 {'

Soil
Total Cyanide 9012 K

$oil
Fluoride 300 K

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Qualiff Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 Y. 1 00ISAP-APB



Site Name:

Sample lD:

Sate:

Weather:

l-atitude:

Soordinate system:

Boning lD:

Proiect Number: 212!49qY994

L" {3 {j * C2* S* * 1;',5 ^ Z sample rime: /13 c
6*tS*lb sampler: &fu.saq
Tfear 60"

MT StatePlane
Sample lnterval
{ft-bls}: o,f*z

*YSff * 02, O,<
Associated Site Feature:

Grab Composite

visuarobservation, #lack &1{nuC Cla.v t*/ aorhznr," nalz}
l-aboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TgL SVOCs 8270 Y
Soil

TAL l$letals 6010 V
Soil

TGL PCBs 8082 Y
Soit

TGL Pesticides 8081

Soil
Total Cyanide 90,12 x

SOiI
Fluoride 300 X

Soil
PCDD' PGDF 82gO

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

Quality Control {OC} sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 Y. 1 oo/SAP-APB

lf|F lSl ,2#58W . to"git"a*,8#? ',' Lfl4qbd

PID Reading:



Site Name:

Sample lD:

Date:

Weather:

Latitude:

eoordimate system:

Boring lD:

CFAC Froject Number:

L{5# * CZ5-fiCI * tl,, -lZ sampterirne: / 1 5c;
6*fS*lb sampter: NloSd,N

C/e", fuu

fillT StatePlane

uang*uae: &iV{f l+ !,

Sample lnterval
(ft-bls): // 0 -/z

"<tr -dlU

Composite

Visual Obseruations:

Laboratory Name: TestArnerica

QualiS Control {QC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
$oil

YCL SVOCs 827$ Y
Soit

TAL Metals 6010 Y
Soil

TCL PGBs 8082 Y
$oil

TCL Pesticides 8081

Soil
Total Gyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
Enoisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page I of1 2,176.0001Y-'t 0t}rsAP-APB
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Associated Site Feature, /1"'' €
Within $ite Feature



Site Name:

Sarnple lD:

Date:

Weatlrer:

Latitude:

Coordinate systern:

Boring lD:

CFAC Froiect Number: 2476.0001Y002

6-13*lb $amPler: ftl*5*g-
clcrv 650

ftiT StatePlane
Sample lnterval(ft-brs): Ci 1'5-

Assoeiated Site Feature:

Grab

la', ti c i

Composite

Visual Observations:

Laboratory ifame:

', ,o*irn 1*o

TestAmerica
y; +ch o Jav;' j

Quality Control {QC} samPle

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOCs 8270 X

Soit
TAL liletals 00{0 Y

Soil
TGL PCBs 8082 Y

$oil
TCL Peticides 8081 x

Soil
Total Gyanide 90{2 Y

Soil
Fluoride 3{Xl .\

$oil
PCDB' PCDF 8290

Grain Size Analysis/ bulk density/
moisfure content

Total Organic Garbon

ROUX ASSOCIATES, INC Page I of 1 2476.@0i Y. 1 0[,./SAP-APB



Site Narne:

Sarnple ID:

Date:

Weather:

Latitude:

eoordinate system:

tsoning IE:

Project Number: 2476.0001Y002

6*i3-Jb sampler: f/i^serY
o,l ea u 65

MT StatePlane
Sample lntervalrt+r;ri o,5 * z

Associated Site Feature , &'l. , ;, n ,, I

Grab

g/,,, K

Composite

Visual Observations:

Laboratory Hame: TestAmerica
tqv y"atA

Quality Contrel (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

*Y5!5 - DZv ptoxeaains; ?. 7-,,"/r1

Analysis
Soil

TCL YOCS 8260 r
Soil

TCL SVOCg 8270 v
Soil

TAL ffletals E010 Y
Soil

TGL PCBs 8082 x'

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 Y

$oil
Fluoride 300 X

$oil
PCDD/ PCDF 8290

Grain $ize Analysisl bulk densi$/
moisture content

Total0rganic Carbon

ROUX ASSOCIATES, INC. Page I of1 2476.0001Y. 1o0rSAP-APB
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$ite l\{ame:

Sample lD:

Date:

Weather:

Latitude:

eoordinate systern:

Boning lD:

Froject Number: 2476.000rY002

,:{5i* *OlL-fi* * /0 '/Z samplerirne: I Z JS

21.* r 6,

MT StatePlane
sample Interval
rn-urfrr /a -/Z

Assoeiated Site Feature:

Composite

Vlsua!Observations: -}i.hWrt Lri'.,4r.,-rr{- i{itr.l .-,,irr,iz ii+{1,CSi l* rrtt-,'it
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS e260 X
Soil

TCL SVOCg 8270 v'

$oil
TAL l{letals 6010 v

Soit
TCL PCBs 8082

v
$oil

TCL Pesticides 8081

$oil
Total Cyanide 9012 r

Soil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densiSl
rnoisture content

Total Organic Garbon

Quality Control tQO! sannple

Field duplicate

Matrix Spike

Matrix $pike Dup!icate

Additional Notes:

ROUX ASSOCIATES, INC- Page I ofl 2476.0O0 iY. I OoISAP-APB
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eoordinate systern: MT StatePlane

Site Name:

Sample lD:

Date:

Weather:

Latitude:

Yisual Obseruations:

Laboratory Hame: TestAmerica

CFAC Project Number: 2476.0001Y002

*{1fi*-#Sp * O -c;,5 sr*or"r,^r, ,' 75
6*13*f b sampter: {'ttat$*'rt'

,4 z' t\

{' / ;"[, y {t. ,\

Sample Interval
(ft+ls): O'A,5

Boring !D: CF5 * {12
'?.' Within Site Feature

Associated Site Feature: f it' ,'t{r;u J y.;i',;d",,,. (YiN}:

Composite

Y

tl
naief

Quality Control (AC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOffi 8260

Sail
TCL SVQCg 8270 x

Soil
TAL Metals 60t0 X

Soil
TCL PCBs 8082 Y

Scil
TCL Pesticides 8081

Soil
Total Gyanide 9012 x

Soil
Fluoride 3{X} ,(

Soil
PCtrDt PCDF 8290

Grain Size Analysis/ bulk densityl
moisfure content

Totai Organic Carbon

ROUX ASSOCIATES, INC Page 1 of I 2476-000JY 1oo/SAP-APB



$ite Name:

$ampte lD:

Date:

Ylfeather:

Latituder

2475.0001Y002

{{sfr *off*9s * d5- 729
t*13*lb sampler: $'lus&r?/
Ci ear 6r',

eoordinatesystem: illTStatePlane
Sample lnterval ,^ a 4
{ft-bls): Ut)^ (

Boning trD:

Grab Composite

Visual 0bservations:

Laboratory Hame:
('t, t Lou.n /ty,,,-s'

TestAmerica

Qualiff Contral (QG! sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOS 8260 X,
Soil

TCL SVOCs 8270 X
Soil

TA,L iiletals 60{0 I'
Soil

TCL PCBs 8082 X
$oil

TCL Peticides 808'l

Soil
Total Gyanide 9012 Y

$oil
Flucride 3{X} X.

Soil
PCDD' PGDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Qrganic Garbon

ROUX ASSOCIATES, INC,

CFAC

Associated Site Featurc:

Page i of 1 2476.0001Y. l0CySAP-APB



$ite t{ame:

Sample lD:

Bate:

Weather:

Latitude:

eoordinate system:

Boring lB:

Nunnber: 2476.000fY002

irsij -c#*€o *

6*13*l* $ampler: Nlosstv
Clc:"r t,^ 65"
lt45 lf I t rTs 26 tansitudet gLl Z "fr{, < 3n 6ry

SflT StatePlane
Sample Interval(ft.trs}: /d "lZ

Associated Site Feature:

Composite

Visual Obseruations:

l-aboratory Hame:

?no*u 5o"l {r, qrJ 9"1/ n'y') l-r*.e dq
H 6i;f

TestAnnerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X

Soil
TCL SVCCg 8270 v

$oil
TA,L liletals 6810 X

Soit
TCL PCBs 8082 v

Scil
TCL Peticides 8081

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 X

SOiI
FCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC- Page 1 ofl 2476.000 iY- 1 60/SAP^APB

CFAC



Site Narne:

Sample lD:

Date:

lffeather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CF trb '077,* So: o 'o ,{ samptetime: []L1
7- t8-/b gampler; CV

MT StatePlane
Sample lnterval
(ft-bls): O - 0'{

Cf sV - oz8
A\

PID Reading: U,u

Associated site Faature : z n t l, .* o/,'*c L

VisualObservations; 19ru-* Gro,ef an,{ ,,'l*-, s.p-. <^^=/ {-c ,lt't"
LaboratoryName: TestAmerica 

bl"t* it"fer''L/ 6'L 3urtn-t - rtl'-l' ' naiyt

Wthin Site Feature
(Y'H):

Grab Composite

Analysis
$oil

TCL VOCS 8260

$oil
TCL $VOCs 8270 (

Soil
TAL Metals 6010 x

Soil
TGL PCBs 8082 K

$oil
TCL Pesticides 8081 (

Soil
TotalCyanide 9012 {

SOiI
Fluoride 3{X} (

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

y>\.e.i o -s ' n"+ o L8" r Qcor) -_-c--
.ry- f,*rr,,0 u t..o,-,9-

__cLru#
lg4 f"4{ ,7zL{ I

ROUX ASSOCIATES. INC Page 1 ot'I 2476.0001Y. 10o/SAP-APB



Sita Name:

Sample lD:

Date:

lAleather;

Latitlde:

Coondinate system:

Boring lD:

Project Number: 2476.0001Y002

Cl' 5b - oz9 - gp - o,s -Z Sample Time: lSof
?-tg-tt $ampler: Gl>

cf*.r fo'
lf4 ro7{. ? >L{/ 7 r"lgfqqq-1r*1"-" J-. L3>slc

MT StatePlane
Sample lnterval
(ft-b!s|, 4.5 - L

Lr 59 - oz? PtD Reading: O . s ffr"*

Associated Site Feature:
Within Site Feature

fnf/-.*f b,'/-.L- (Y/N): Y

Composite

Visual Observations:

Laboratory Name:

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260 (
$oil

TCL SVOCs 8270 {
Soil

TAL iietals 6010 (
$oil

TGL PGBs 8082 (
$oil

TCL Pesticides 8081

Soil
Total Cyanide 90{2 {

$oil
Fluoride 300 x

$oil
PCDDI PCDF 8Z9O

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I ol'I 2476 0001Y 1o0/SAP-AFB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

LF 58 - ozg - 9o ' /o - lL $ample Time: l7Z g

7' l8 - /to sampter: Ga>

MT StatePlane
Sample lnterval
(ft-bls): /o -/L

CF53 -oz{ PID Reading: iJ.t'
tVithin Bite Feature

Associaed $ite Feature; X*Plu-nf D)/-of {YN}: Y

Composite

Visual Observations: E, u- * G ,,.n " 1 a

Laboratory Narne:

Analysis
Soil

TCL VOGS 82S0 (
Soil

TCL SVOGs 8270 (
$oil

TAL Metals 6010 (
Soil

TGL PGBs 8082 (
Soil

TCL Pesticides 808{

Soil
TotalCyanide 9012 {

Soil
Fluoride 300 x.

Soil
PCDD/ PGDF 8290

Grain Size Analysisl bulk densityl
moisturc contertt

Total Organic Garbon

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additiona! Notes:

/ ftf to?{_,.7>L{t7,uoaer*Ne= 843c,,,., ZZL-*/ o-

a..o rL {-

TestArnerica

ROUX ASSOCIATES, INC Page 1 of I 2476.0C01 Y 1o0/SAP-APB



Site Name:

$ample lD:

Date:

IYeaErer:

Lat'fude:

Project Number: 2476.0001Y002

. :.! -;, I- qc,.ur-r:-sampteTime: i/6

.t 3jtl ?sT?+3 Longitude: 15 Ll 5 tlq f t; tl b

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): D u' ';

Boring lD: crs6 - oz1 PlDReadins: O'D

Associated Site Feature: i\r E font4
Within Site Feature

Composite

VisuatObservations: il/-,,,, t'z'- , ) /+t\tt) .4 5r,',v *,,.,
l-t(tt( s,(/2o4;5/-

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

(c tY-t 6vey Cat+

Soil
TCL VOCS 8260

$oil
TCL SVOCS 8270

$oil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TGL Pesticides 808{

Soil
TotalGyanide 9012

Soil
Fluoride 300

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC, Page 1 of 1 2476.0001 Y. 1 00/5AP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lB:

Project Number: 2476.0001Y002

L €5 t1 - A Lq - 56 - O Slsampte rime: {bb
5ltlrtu. samp!el__::_iv__

6q 1 ,:; 1. J x .f f? 1 Longitude: lt 4 y izLt . ?u,f- 6f i

MT StatePlane
Sample lnterval _ l(ft-bls): a i i-

c6r1 - yz1 PID Reading: O ]

Associated site Feature: fu a | [' Slill 
site Featur" 

N

Composite

Visual Obaenrations: $no^ S

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOGS 826t' {
Soil

TCL SVOCs 8270
(

Soil
TAL Metals 6010

(

Soil
TeL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 \

$oil
Fluoride 300 x

$oil
PCDb/ PCDF 829C

Grain Size Analysiel bulk density/
moisture content

Total Organic Carbon

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page I ofl 2476.0001 Y. 1 00lSAP-.APB



Site Name:

Sample lD:

Date:

lllleather:

Latitude:

Project Number: 2476.0001Y002

c+';b - on- 5"o * ta - {7* sampleTime: <nO
S lzz { tto sampter: € -v

f iijitl .?5?? Lonsitude:i5{tr,*L/. ttjdii,l

Coordinate system:

Boring lD:

MT StatePlane
Sample Interval
(ft-bls): lD - iL

c€sb - aLq PID Reading: o.o

Associated Site Feature: N€ f <* ?onr{
\ltfithin Site Feature
(Y'N):

^{
Composite

Visual Observations:

Laboratory Name:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 '{
Soil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 x
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 x

Soil
PCDDI PGDF 82gO

Grain Size Analysisl bulk densityl
moishrre content

TotalOrganic Carbon

ROUX ASSOCIATES INC, Pqe 1of 1 2476.0001 Y. 1 00tSAP,APB



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

eoordinate system:

Boring !D:

Proiect Number: 2476.0001Y002

i {5 # * oVt* go * C * c-' ,,5 sampte rirne: / ,<? s

6*13*l* sampler: Nf*sag
Cic., r Fc*

illT StatePlane
Sample lnterval -(ft-bls): ci 'C , 5'

Associated Site Feature: t l. ..r; i.

r:fL-i--J
Composite

visuat observations Bw*n: bleoK f,*lu D *m, lr///a ;ily' ,a b,nd,rn*

Laboratory Name: TestAmeric 
"

Analysis
Soil

TCLVOCS 8260

Soit
TCL SVGCg &270 t'

$oil
?AL Metals 6010 X

Soil
TCL PCBs 8082

y

Soil
TCL Pesticides 808{ x

Soil
Total Cyanide 90{2 v

Soil
Flucride 300 X

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densig/
moisture content

Total Organic Carbon

Quality Control {AC} sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

?1221, iJi

ROUX ASSOCIATES, INC. Page i of 1 2476.000 1Y. 1oo/SAP-APB



$ite Hame:

$ample lD:

Date:

lfifeather:

Latitude:

Proiect Nunnber: 2476.0001Y002

i {5 {t *Cf o- Se * G, t - Z sampte rirne: / 4 Ze
6*t3*/b $ampler: N*"58tY

if,-L3'f '**1'' d,f - zCoordinate system: i[T $tatePlane I

Boring lD:
,5S* Fc

ey flru dpln t
Within Site Feature

Assoclated Site Feature: d

Grab

bl-n

Composite

Visual Observations:

Laboratory Harne:

€-, szesi)* {Yaa*S!, :t*
TestAmerica

Quality Control tGCl sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOG$ 8260 X
$oil

TCL SVOSs 827t! x
Soil

TAL lUletals 6010 v
Soil

TCL PCBs 8081 v
Soil

TCI- Peticides 8081

$oil
Total Cyanide 9012 {

Scil
Flucride 300

(

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisfure content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of1 2476.0001 Y- 1 0o/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

l-atitude:

eoordinate system:

tsor[ng lD:

Project Number: 2476.000{Y002

{{5# *C?c>So * 4 -/< sanderime= 1,/'.*.{
6*t3*lb $amBler: Nusst?/

Cl"o, 74"

illT StatePlane
Samole lnterval
(ft-bts): /O - /?

tYs# * c36' PID Reading:

Composite

Visual Observatiof,sl iil.ir "r- 11Yy.t .jiiJlz:i f-r,rt r.,;, 1 Si;r.cil - /rrrc. r;rlre I

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260
l

X
Soil

TCL SvOCs 8270 v
Soil

TAL llfretals 6010 v
Soil

TGL PCBs 8082 X
Soil

TCL Psticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 3{Xl x

$oil
PCDD' PCDF 82gO

Grain $ize Analysis/ bulk densig/
rnoisture content

Total Organic Garbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Dup!icate

Additional Notes:

b* dplno

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 Y_'t 00/SAP-APB

Associated Site Feature:



SiteName:

Sample lB:

Date:

lileather:

Latitude:

Project Number: 2476.0001Y002

Crr,o-Dia- 9a- d-CI"9
D,,,

Sample Time: ', v v

: (^' '- l.l . I lll" Sampter; ?vv

d'tr
,o%. l33 to L

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): ,-' "*' -)

Boring lD: ( F\P, , L)?>7-, PID Reading: o"d
Within Site Feature

Associated $ite Feature: L'ri ('*, , .' (YlN): Ni

Gomposite

Visual Observations:

Laboratory Name:

hrttul n f, ,ryr,g >T

TestAmerica

Soil
TCL VOCS 8260

Soil
TCL SVOGs 827t) {

Soil
TAL iiletals 6010 (

$oil
TCL PC&s 8082 K

$oil
TCL Pesticides 8081

Soil
Tohl Cyanide 90t2

x
Soil

Fluoride 300
(

Soi!
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spik+ Iluplicate

Additionel Notes:

ROUX ASSOCIATES, INC Page I of i 2476.0001 Y. 1 Co/SAP-APB



Site Hame: CFAC Project Number: 2476.0001I:0_02

SarmplelD: (i-i.l:l"l;:,-:ir..., 1 $ampleTime: 'JlC

Date: - -1jt7, i lr' Sampler: ( l''V

Weather: !, t. , a -t C ?
qq3s gf - S q , ,7@ Lonsitude: /tr.i fo ?AJ33 t

Coordinate system: MT StatePlane
t\

Boring lD: ,: f"r,i ' I i 
- 

tlq Eqqd!ngr--l-'*

Associated r,," r".,rr*, ,,. ...r-, ,,' Hll?!'l l** 
t"t'ut"lrj 

-_-..--.---a-

Grab n composite

visuar observatio ns, ila{lf,* WN I { - t Sftfrtfr u-Y 
,<^ uw g f;qq2, rna i<:f-

Laboratory Name: TestAmerica

Sample lnterval
(ft-bls): o "' -2-

Analysis
Soil

TCL VOCS 8260 (
9oil

TGL SVOCs 8270 (
$oil

TAL Metals 8010 (
Soil

TCL PCBg 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

2{76-(mlY.i0dsAP-APB

. ar,&,

ROUX ASSOCIATES INC, Page 1 of 1



$ite Name:

$ample lD:

Date:

hleather:

Latitude:

Proiect Number: 2476.0001Y002

*M Sample Time: Q3r
{,'t L;ttt Sampler: <.,t'',/

9,q lrq {. ,5a t i Lonsitude:,S Ll tC 1g , 3 J3 t

Coordinate sy*em:

Boring lD:

MT StatePlane
Sample lnterval
{ft-bls}: ); iL

CF56 - D7' - 
-jt

PID Reading: ( -

Within Site Feature [ ,

' )u,;;:'-'-- - .'Y
Associated Site Feature: ,; /' (i--)'1 - 1 (Y/N):

Gomposite

Visual Observations: Fit.r,,. / i '> i; ,wi ,i.t* !-,+rU S,tf

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8268 (
Soil

TCL SVOCs 8270 (
Soil

TAL Hetals 8{rt0 (
Soil

TCL PCBs 8082 (
Soil

TCL Pestkides 808{

$oil
Total Cyanide 9012 (

$oil
Fluoride 3{X} x

$oil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

R0uxAs$ocrATEs, rNc. Page 1 of 1 2476,0A01 Y IOCYSAP.APts



Site N*me:

Sarnpls lD:

Date:

lllleather:

Latitude:

Project Number: 2476.000'!Y002

CFSt]-03Y-ea - D-o.r $ampleTime: /0:zt

C loar 51o

I Sqr$?"-r ) ?'lz 3 Lonsitude: ict\?o 7- PEs-E;it

Coordinate system: MT $tatePlane
Sample lnterval
(ft-bls): O - o.:-

Boring lD: C t= St) -o3 L PID Reading: c).0 o

Associated Site Feature:
Within Site Feature cr,+
,vrNl. A- -L.- n flY'L

Composite

visual observationst Prou.* dln- c- 5 Y0, vih /- -,- rire,-,vt,, tua-q <lt*r roi*,

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8250

Soil
TGLSVOCS 8270 (

Soil
TAL Hetals 6010 (

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 s (

$oil
Fluoride 300 V

Soil
PCDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, lNC. Page I ofl 2476.0001 Y. 1 00/SAP"APB



$ite Name:

$ample lD:

Date:

Weather;

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFSR-ct3t/-So- o.r-z.n SampleTime: l0: )s-

Sl* leo,e Sampler: ,4-r^t*

C/c.-- ,n o

I frrs-r*9. s gg>1 \ Longitude: 8 ct3?07. EtrtsT

MT StatePlane
Sample lnterval
tft-bls): O--r.z.o

Within Site Feature
Associated$iteFeatwez 0rtn*,^, A,,. ___*_ U!N): ,)/ _ .. ,.

Gomposite

Visual Observations:

Laboratory Name:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
$oil

TCL VOCS 8260 ,\
Soil

TCL SVOCg 8270 K
Soil

TAL ffietels 60t0
(

Soil
TCL FCtss 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 I

Soil
Fluoride 300 {

Soil
PCDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page i of I ?476.000 1 Y.1 00/SAP-APB

CFs,l-Al q PID Readins: O -oo



Slte Name:

Sample lD:

Date:

lffeather:

Latitude:

Coordinate eystem:

Boring lD:

CFAC Proiect Number: 2476.0001Y002

C FSB.o ?,t -Sd - lo - r z Sample Time: I I '.o 7

.s lst /aa., $amPler: z4.nl*

C le** U?o

I r',f tgrt. rB 9_t / 3 Longitude: 8rl3?07. tlj-Ss-/

MT StatePlane
Sample lntrerval
(ft-hlsl: /o-t z

cFSE- o 3V -Sa - to-rL PID Reading: n-Oo

Associated Site Feature:

Composite

Visual Observatiop5; 8,,,..,, .-a,,-' , {iti il-; .j -r . ,. i7ia, : 'i- _

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 82S0 (
SoII

TCL SYOCs 8270

Soil
TAL irletals 6010 (

Soil
TGL PCBs 8082 (

Soil
TGL Pesticides 808{

$oil
Total Cyanide 90'12 Y

Soil
Fluoride 300 \

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC, Page i of t 2476 0001Y 10o/SAP-APB



$ite Name:

Sample lD:

Date:

lllbather:

Latitude:

Coordinate syrtem:

Boring ID:

ProJect Number: 2476.0001Y002

O FSi\ -h3{-9oqr.o-u 6.s $ample Tlme: I l:37

fJ*/<a/b , , $?r*p!e'' 0,*,. ,,.

clq* ./l7l . ,,

/,f g.rzs- 1, /3 Z?* Longitude: S ??OS:, trt?233
Sample lnterval

illTStatePlaTe .,, (ft:hl?): /'l-a.i-. , , .

*"*----a-.*
C FSF--D < { , ,, PID Reaoing: &,

Within $ite Feature
Associated $i*Feaare: Or,n**, ( ^ - lvtttl: .)/

Grab tE composite tl
Visual Observations:

Laboratory Name:

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCg 8270 v.

Soil
TAL MetaF 6010

Soil
TCL PCBs 8082 K

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 Y

Soil
Fluoride 300 V

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture conte*t

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUXASSOCIATES, iNC. Page I of I 2476.0001 Y.1 0o/SAP-APB



Site Name:

Sample lD:

Date:

lllleather:

Latitude:

Project Number: 2476.0001Y002

C- fS O " e ,;'- 9C - c ,r- 2.8 sample Time: ll:qr

l.5-qrZ,rZ. t7 7 jg3 Lcngitude: *g?orP,r t.t 73?

Coordinate system: MT StatePlane
$ample lnterval
{ft-bls}: O, ?- Z-n

Boring lD: CFer] *d J t- PtD Reading: O - r.,r-,

Within Site Feature
Associated site reature: df* .t*, .r{.rn . , 

(-Yrlrl}: , )r-

Grab tI composite tf
Visual Observations ,t.i' 13.cc,"., B,.+*_y'/^-q, s (^/Q, ,ny'il--.n 6,oalra-.,,,r,ry, ^n;st
Laboratory Name: TestAmerica

Analysis
Soil

TCLVOC$ 8260 K
$oil

TCL SVOCs 8270 I
Soil

TAL Metals 6010 (
Soil

TCL FCBs 8082 l(
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 Y

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001 Y. 1 00tSA.D-APB



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C pS I -d'>-,- St - to -r z Sample Time: I Z )as-

{/s, lso t t" Sampler: &w-

C/eor f,vo

l9?92s?.17738) Longitude: kqcror'.s7y2rJ

MT StatePlane
Sample lnterval
(ft-bls): / o - tz

Crst'B.r PID Reading: O.aO

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
$oil

TCL VOCS 8260 (
Soil

TCL $VOCs 8270 (
Soil

TAL Metals 00{0 \
Soil

TCL PCBs 8082 X
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012

,(

Soil
Fluoride 300 (

Soil
PCDDf PGDF 82gO

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I



$ite Name:

Sample lD:

Date:

YYeatAer:

Latitude:

Goordinate system:

Boring ID:

Project Number: 2476.0001Y002

C FSB 'oJ L-Sa - o -o.r- Sample Time: 8: a f
S/* /aotc Sampler: ,Zr^Jt

C le*

tsqtrrs?.zttt-*r Longitude: SttSSZ+,7?t;tl

MT StatePlane
Sample lnterval
(ft-bls): )tO{

C FsB - o3 L PID Reading: 0 ,Oo

Associated Site Feature:

Grab I}_l Gompoeite EL%, tlto,s
\'""

visual observatio n$'. t*-iatr" e?i7-i ! ,, -ta- y' * c G".-,+tr. Lrr{,a s;di.p*ia .t>tt aars

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8250

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 y,

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 Y"

$oil
PCBDI PCDF 8290

Grain Size Analyais/ bulk density/
moisture content

Total Organic Carbon

Quality Gontrol (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC, Page i oi'I 2476 omlY 1m/SAP"APB

(



Site Name:

Sample lD:

Date:

lllleather:

La$tude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y00?

CFSA-O3e-Sa-o.,f-2.o SampleTime: F,37

,, 5/l( ',,'q o , .- . . . $amrrler ,lt -

Clca. sZ;--.,, ,. .- . ,

W.'Lgt qnsltrd*, ,,?rt 3q?rt,7," t

Sample lnterval
(ft-bls): 0.j:1:q

f' FS 0 . /,tJb PID Reading: ().OC:

Composite

MT StatePlane

Associated Site Feature:

Visual observations: in-- il *, c Skv}, s,a-,< /^-<rt) e raql, tr<^ c q h,\,,i.:t Pa.', 0-6

Laboratory Name: TestAmerica

Analysis
$qil

TCL VOCS 8260 (
Soil

TCL SVOGs 8270 0(.

$oil
TAL Metals 6010 K

Soil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Gyanide 90{2 (

Soil
Fluoride 300 "q

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk densiffl
moisture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of 1 2476.O001 Y. 10o/SAP-APB



$ite Name:

Sample lD:

Date:

lAleather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFSd-ojL-eo-ta-tz $ampleTime: OlgS

€,/st/z otr. SamPIer: A*o.#

C(ec,r

)rv\ ?r7 .71lLtttt Longitude: 8?3 ? ?.1,?3/0t0cr3

MT StatePlane
Sample lnterval
(ft-bls): l0- t t

CFSB-osL PlDReading: O.o0

Associated Site Feature:

Composite

Visual Observation$: l3.o;^ ,,/ -f r S*ND,. tracc,y'!.- o- C to*4 , ,na* , -

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL $VOGs 8270 ,y

$oil
TAL Metals 6010 (

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
TotalGyanide 90{2 ^.1

Soil
Fluoride 300

(
Soil

PCDDT PCDF 8290
- Grain Size Analysisl bulk density/

moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix SpikeliDlicate

Additional Notes:

Within $ite Feature

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y.1 oC,/SAP APB



Site Narne:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Proiect Number: 2476"0001Y002

MT StatePlane

Wlthin Site Feature

Assoeiated SlteFeaturg: o/,uae,n** 4e. lYl,N,lt u/

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t;4qsa F.\r.,?r? Longitude: gfVyZo,o*rgvZ

Sarnple lnterval

Analysis
Soil

TCL VOC$ 8260

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 '(

Soil
TCL Pesticides S08t

Soil
Total Cyanide 9012 x

Sotl
Fluoride 300 (

Soil
PCDD' PCDF S29O

Grain Size Anatysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y 100ISAP-APB



a

Site Name:

$ample lD:

Date:

\lUeather

Latitude:

Number: 2476.0001Y002

Time: , 3)Ys*

ls-: ? 
<a,8 >3e^t \ongitude: *tl(??q 'og ct'gct1

Coordinate sYstem: MT StatePlane

Boring lD:

Associated Site Featu

Visual Observations:

Laboratory Name:

Quality Control (aC) samPle

Field duplicate

Matrix Spike

Matrix Spike DuPticate

Additional Notes:

Sample lnterval

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOGs 8270

Soil
TAL metals 60{S

Soil
TCL PCBS 8082

Soil
TGL Pesticides 8081

Soil
Fluoride 300

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOGIATES, INC, Page I of 1 241 6.$A1Y 1 ools.AP-APB



Site Name: CFAC Proiect Number: 2476.000{Y002

Sample ID: F, rse -p +?- ln - ,,.-rq - . fample Tiqe: f TJAf

Date: .s /zt /aat r. Sampler: afu*

Latitude: ) fqqq-{?.s 33oo" Longitude: yqqq7o1??Syz

Coordinate system: MT StatePlane
$ample Interval
{ft-bls}: to-tZ

Boring lD: CFsD -oZt PlBReading: d,-oCt

tfUithin Site Feature
Associated Site Featury: 0pr,,t:r^. &*,. (YINI: / * .

Grab m Gompasite

visual observatioisr l\.rlw,.t ./- - cr *up , s.'v, /l^ 
*. f ra^.4 , t'rq* I lr , .- ., ,

Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8260 \
Soil

TGL SVOCg 8270 W
Soil

TAL Metals 6010 h
Soil

TCL PcBs 8082 r/\
Soil

TGL Pesticide* 8081

Soil
Total Cyanide 90{2 {

Soil
Fluoride 300 {

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476 0tillY 100/SAP-APB



Site Name;

Sample lD:

Date:

Weather:

Latitude:

Coordinate sy*tern:

Boring ID:

Project Number: 2476.0001Y002

t Ft I -oi ff 'Ja -c:'^t:',J sampte rime: Cf 50
{-2t- t6 sampler: 7L/ 4 sr*'

MT StatePlane

Associated $ite Feature : {Lry /hu+rtial LoaJfdE il[?i: 
site Feature 

r
Composite

Visual Observationa:

Laboratory Hame:

bu*, ioJk.bu,* h sanJ {- e cr n -l i"eetl y ,a15, bu,'f*

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

/ Sgct,ll:

c) -G,,
tJ,lZ 2j l,L//Z lfr-A' bnsituaet l5/rt: 8go,ll25;F

Sample Interval
{ft-bls}:

CF1 {I PID Reading: o_c

TestAmerica

Soil
TGLVOGS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

SOiI
TGL PCBg 8082

Soil
TCL Pesticides 8081

$oil
TotalCyanide 9012

Fluoride 300

Soil
PCDDf PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

ROUX ASSOCIATES, INC, Page I of 1 2476.000 1 Y. lCoISAP-APB



Site Name:

$ample lD:

Date:

Ylleather:

Latitude:

Coordinate system:

Boring lD:

CFAG Project Number: 2476.000{Y002

( F) i -O'ltl -3 -r,,,1 'Zsamprerime: /'(t1' 7":

MT StatePlane
Sample lnterual 

^,(ft-bls): u, {-Z

C t:, B -C{c PID Reading:

Grab Connposite

Virual Observations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL $VOCs 8270 {
Soil

TAL iletals 6010
(

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD' PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y.1SotSAP,APB



Site Hame:

Sample lD:

Date:

hleather:

Latiitude:

Goordinate system:

Eoring lD;

Loirtlv Ci,zirt,/
,6F

t4Z3ll,'/t2785- tonsrtuae; i5/48eO,z tZ r-15

MT StatePlane
Sample lnterual
{ft-brs}: lO - /Z

c F5fr *C4a PID Reading: oo
,','^1 {rxd in

Within Site Feature
Associated Site Feature:

Composite

visuatobservation, frrr*.,., OR,4),'FL ,rr) zrJ -rl-c-, t,zr,'r),

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8?60 (
Soil

TCL SVOCs 8270 x,
Soil

TAL tl.lletals 6010
(

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

$oil
Total Gyanide 9012 K

Soil
Fluoride 300 (

soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

5 -.7' *f (,-, - 9^rrwt"r,. 4'/ l*7'r"tv,

ROUX ASSOCIATES, INC, Page i of1



Site Name: CFAC Project Number: 2476.000{Y002

sampre ID: CFfb * Gyl -5'a * 0 -C,5 samplg lirng, /?Af
Date: 5 - ZA -16 samptsr: ,ft)A 57/1/

weather: c lr"J:, 60 /=

Latitude: 8q 2 e{7 7, 54 q I ?z , Lonsitvdet I 5 ?q Ff t, 
'/6 

7/5

Coordinate system: MT StatePlane
Sarnple lnterval
(ft-brs): ['- c,5

Boring [D: {'l:1'l - i'i'[ pnaeaarng, (^, O lil?

Associated r,," r"r.rr",-,-ri?,,;7. /Jrr* $}U,n 
u'* t""* 

)' --
compwite tl

Visual observations: .',,'. r l,'l/<rk {'/o,'r,,J c;,";-i I ,rnA g;od

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 82S0

Soil
TCL SVOCs 8270 x

Soil
TAL lrietals 60{0 X

SoiI
TCL PCBs 8082 x

Soit
TCL Pesticides 8081

Soil
TotalCyanide 9012 x.'

$oil
Fluoride 300 {

Soil
PGDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of I 2476.000J Y. 1 0o/SAP-APB



5-z€"'l6

$ite Name:

$ample ID:

Date:

Weather:

Latitude:

Proiect Number; 2476.0001Y002

6 FS fi * O ?o,* 50 - d,, -Z sampte rime: /q if'

c'|r<L; €>f'F . *- -
L;,IZ il 7-i , 5 /0 /V5 t-""sit"a", i5?4 75"i.5il,rit.f

Coordinate system: MT StatePlane
Sample lnterval(ft-uL): o,5 - Z

Boring lD: CF -0 6'rl
Associated Site Feature: ['rt rf e Fl,o,,f []lli: 

site Featur" 
Y

Composite tf
'! flo-'tVisual Ohervations:

Laboratory Name: TestAmerica

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

>€Lt4 dllrrk >t;"r!

Analysis
$oil

TGL VOG9 829) X
Soil

TCL $VOCs 8270 x
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 x
Soil

TCL Pestisides 808{

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC, Page 1 ot i 2476.0001 Y. 1 00/SAP-APB



$lte Hame:

$ample lD:

Date:

lffeather:

I.atitude:

Coordinate aystem:

Borlng lD:

CFAC Project Number: 2476.0001Y002

C F5'f; -()z/[, *52", -/r.' -lZsa*pterime: ,''r'+''{

5' "- Z ( :- 16, sampter: fl " grtv

c: / sc,lw 60 F

lrllT StatePlane
Sample lnterval ,d;il /0 - /z

Associated $ite Feature , Paie 4io r+ ilffi,:

Composite

Visual Observations: >'. ,, nd a, , t C\ ct i. I v ; I

Laboratory Name: TestAmerica

Analysis
$oil

TeLVOCS 8269 X
Soil

TCL SVOCs 8270 x
$oil

TAL Metals 60{0 v
$oil

TCL PCBs 8082 r
Soil

TCL Pesticides $081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

?,t/Z ci :/* , 5,j'c; t f3 _ .rrnsituae: l5L// 751 S/fr q/5

ROUX ASSOCIATES, INC. Page I of 1 2476,000 '' Y. I 0orSAP-APB



$ite Name:

Sample lD:

Date:

lffeather:

Latitude:

Coordinah sy$tcm;

Boring ID:

Visual Obervations:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

E
I

r '1 ' t^1

Composite

TestAmerica

Analysis
Soil

TCLVOC$ 8260

Soil
TcL $vOCs 8270 x

Soil
TAL ltletals 5010 x

SOiI
TCL PCBs 8082 x

$oil
TCL Pesticides 8081 X

$oil
Total Cyanide $012 X

Soil
Fluoride 300 V

Soil
PCDDI PCDF 8290

Grain Size Analysisl butk densityl
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Cf f g -atZ*Sd * O *O,S $ampte rime: 1235

5^zo-/0 sampler: ,/L/r;5" n,
cloul

g'/3 ?55" t53 Bll r-onsitude: ts-qrl F/a, rubqfq-
Sample lnterval
ffi;i:i; ( -(,,

{ FE" rt - (.: ?Z ptD Readins: 2 i i

Associared ** ,"r*ur, B #e fl/o, f HHrln 
*t* t**u* 

)'
Grab

5 ,,,', J +

MT StatePlane

ROUX ASSOCIATES, INC, Page 1 of t 247€.0001 Y. 1 ooisAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lB:

Project Number: 2478.0001Y002

CF| fi -ttqT^tb -0,5 *Z samprerime: 1ZqC
5 -Z( -f (:, *, sampter: "'-iir/,

c/a,Au 55'F
235

fllT StatePlane
Sample lnterval
{ft-bls): O,t

C tr'f *OLiZ PID Reading: t/, I

f J*r*
Within Site Feature

Associated $ite Feature:

Composite

Visual Observations:

Laboratory Name:

rtJ lrro-n ,rd

TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes;

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 X
Soil

TAL Metals 6010 V
Soil

TCL PCBs S082 x
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 x

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2475.00C1 Y. 1 C,o/SAP"AFB



Site Name;

Sarnple ID:

Date:

lllleather:

Latitude:

Coordinate eystcm:

Boring lD:

CFAC Project Number: 2476.0001Y002

C l:;'S o?2'5"o lt,-/1samprerime; I qdd

5 -"2-/6 $amprer: y'Zo**
Irf',r l,-.J.'95/= -

gqSz?f ,lfie// Longitude: i 5"yry 8/0 , iZ6?62

MT StatePlane
Sample lnterual

{ft-brs}: /C -/Z

Within Site Feature
Associated SIte Feature: '/r, n7

Composite

Visual Observationsz 6 r',"rvel t-/ sar{ , { ..o+ *nJ J ?, - ,n€,)al

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOGs 8?70 {
Soil

TAL Metals 6010 X
Soil

TCL PCBg 8082 x
Sail

TCL Pesticides 8081

Soil
Total Cyanide 90{2 K

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityf
moisture content

Total Organic Carbon

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES, INC. Page I of I 2476.0001Y 1 0S/SAP-APE



$iteName:

Sample lD:

Date:

Illedrcr:

Latitude:

Goordinate eystem:

Boring lD:

Project Number: 2476.0001Y002

c'F 'rt *(:?l ,-5i, - ti -(.,5 samprcrime: /ooO
9"zo *16 Sampler: ,frr,5r4'

MT StatePlane
Sample lnterval
trt-u"t, 0' - (:' ,5

ctril-o
afit llYithin Site Feature

(YfNl:Associated Site Feature: 'lrnt

Gomposite

VisuatOhservation", 6t,n,Vr, I ?rn:_;?nr,4 /y",<*4r.u irtriif -

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOGg 8270 {

Soil
TAL Metals 60{0 d

$oil
TCL PCBs 8082 V

Soil
TCL Petticides 808t {

$oil
TotalGyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lryqfly < isr)

ROUX ASSOCIATES, INC, Page I of I 2476.000'1 Y. 1 0g/SAF-APB



a

$ite Name:

Sample lD:

Date:

llUeather:

Latihrde:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

MT StatePlane
Samole lnterval
(ft-bls): (', 5 'Z

Associated Site Feature:

CFAC Project Number: 2476.0001Y002

CF5 E - Gqq -5* -t:;,5 -Z sampterirne: 1q0
5 * 2d' -f (; sampter /Yn s>,v

ra""l cUv fO F

?vg tlttz, qqi o'rv -t{]'!,s,t"d", / faq 7V?, ?6786c/

c r5B -o/q PID Reading: C/, C

V
)c 1n t' Jr

Composite

'{y 
",r'eGAnvtt

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 x'
$oil

TCL SVOCg 8270 Y
Soil

TAL Metals 6010 V
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 3fiI (

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I af 1 2476.CCg1 Y.1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.000{Y002

G Fffi - OY | - S-ct 
*/d' lZ sample rirne: /o30

5'-2{.;-/C samprer: ltri'".2.v

MT StatePlane
Sample lnterval
(ft-bls): 7( - /Z

Associated Site Feature:

Composite

Visual Observation=, 0,r,-,1 74L2- 1 -( l--,1, U" r-r,,-:irr')
---j--

Laboratory Name: TestAmerica

Analysis
$oil

TCL VOCS 8260 (
$oil

TCL SVOCs 82?8 x
Soil

TAL ilfietals 6010 {
Soil

TCL PCBs 8082 X
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

,nastly cl J

ROUX ASSOCIATES, INC. Page I of I 2476. G00 1 Y. 1 0C/SAp-APB



Site Hame:

Sample lD:

Date:

llYeather:

Latitude:

Coodinate system:

Bortqg lD:

Project Number: 2476.0001Y002

CFf fi -CItlf-\d* o-OS samprerime: OgCC
5-Z t- ib samprer: fr*gon,

MT StatePlane
Sample lnterval
(ft-bls): L''L-,5

Associated Site Feature:

Grab Composite

Visual Observations;

Laboratory Name:

{-.r *pe lracQ blork
Cadl*argti chyi, 'clc; f Sl, nvo i 7*

TestAmerica

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

a.f rr J.,r. c lou)

{;q1 t'i V. /5r {i5{, tonsituae, /5,t/ 6 //.?t71/1

{- F, 14 
* ('L/ J pw neaaing: v', i' /

-

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOGE 8270 (

Soil
TAL Metals 6010 "{.

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soit
Totat Cyanide 90{2 (

Soil
Flsoride 3{X} {.

Soil
PCDDI PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I ofl



Site Name:

Sample lD:

Date:

Ulleather:

Latitude:

Coordinate syatem:

Boring lD:

Project Number: 2476.0001Y002

CFffr -0?f-5o*Ct,5 *Z $ampterime: d8/0

F*lT StatePlane
Sample lnterval
(ft-bls): (-,, 7

C Fs"E * OL/f PID Readlng: o, o

Associated slte Feature: la5k //,,,ff Hil?}'l 
site Feature 

Y

Composite

Visual Obseruationr:

Laboratoty Name:

ls,ouo SrEn, f-A ,/h< rrn /
-fah -Vite4 7/-/rT 74

Quality Control (AC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

5-)l-lt,- sr*pr"r, /Y,;* ,
wirtdy clartrr qrf
ff73/lV,i5UqSG b"git"a*= ' G7/,47f77

TestAmerica

Analysis
Soil

TCLVOGS 8260 (
Soil

TGL SVOCs 8270
,
K

Soil
TAL Hetals 60{0 {

$oil
TCL PCBs $082 {

Soil
TGL Pesticides 808{

Soil
TotalGyanide 90{2 x

Soil
Fluoride 300 'd

Soil
PCDDI PCDF 82SO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Pase I of I 2476.0001 Y. 1 ooSA.P-APB



$ite Name:

Sample lD:

Date:

Ytleather:

Latitude:

Coordinate system:

Eoring lD:

CFAC Proiect Number: 2476.0001Y002

{- f5 il - i'qf 5'ri *7; -l?_ sampte rime: C I ?S
! '21 - l(r, - - sampje.. . '',: *,iy,

l/t,-, t, .l:t t |t.-l't a 5 b

0/71<'7./5ct q5 6 usnsitudet /5/q G V/.?777/f

MT StatePlane
Sample lnterval
(ft-brs): /( - /Z

CFIB PID Reading: O,A

Associated slte Feature: ir ITC l'l n nt
Within Site Feature \ t(YN): f

Grab Composite

Visual Observations:

Laboratory Name:

fx*n .n J
TestAn'rerica

Sy.tia it5, J"y'

Quality Control taCl sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL YOCS 8260 (
Soil

TGL SVOCs 8270 (
Soil

TAL Mehls 6010 d
$oil

TGL PCBs 8082
../

Soil
TCL Pesticides 808{

$oil
Total Cyanide 9012 *

Soil
Fluoride 30Q X

$oil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, ING, Page I of 1 2476 0001Y 10o/SAP-APB



Site Name:

Sample ID:

Date:

Weatfier:

Latitude:

Project Number: 2476.0001Y002

C' F f fi * Oq6 *fb -?-$,Ssampte rime: lt t 5

{rr3 l;F, t25 B1l _ q2

Sample lnterval
Coordinate system: MT StatePlane fi'Aui',: O * 0 , 5

Boring lD: C F5fr - C/(r, -- e$xeaains: 7'51,"n

A$ociated ** r.*uo, P, r/,o fl/,rj lYl$i,n 
*u" t""tul 

Y

Grab

Grarel

Composite

Visual Observations:

Laboratory Name:

/oqe € - c*r<A

TestAmerica

Analysis
Soil

TGL VOCS 8260

Soil
TCL SVOCg 8270 X

Soil
TAL llletals 6010 X

Soil
TCL PCBs 8082 X

Soil
TCL Festicides 808t

Soil
Total Cyanide 90t2 {

Soil
Fluoride 3fi) d

Soil
PCErv PCDF 8290

Grain Size Analysis/ bulk densiSl
moisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

5-z{'-'(', - s^^ptr, /Y-i,n,

ROUX ASSOCIATES, INC, Page I of 1 2476.0001 Y. 1 C0/SAP-AFB



SiG Hame:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFffi'Cq6a'L? *0,5 *2 $ample rime: / t Za
;-2o-/6 Sampler: tl,qs- ,*

MT StatePlane
Sample lnterval
(ft-bls): C, -9 '/

cFffr*ctl/6 PID Reading: g,q

Associated Site Feature: llr, fi t l'lr,rrt
Within Site Feature \ ..

{Y/N): Y

Visual Observations:

I-aboratory Name:

Gyare I

g composite

it in( ('c't ri,,, I
TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 {
Soil

TGL SYOCs 8270 {
Soil

TAL Metats $010 X
Soil

TCL PCBs 8082 X
Soil

TGL Pesticides 808{

Soil
Tokl Cyanide 9012 X

Soil
Fluoride 3tX) x

Soil
PCDD' PGDF 82gO

Grain $ize Analysisl bulk densityr/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of I 2476.0001 Y. I 0o,$AP-APB



$lte filame:

$ample lD:

Sate:

Ulleatter:

Latitude:

Coordinate $ystem:

Boring ID:

Project Number: 2476.0001Y002

CFfi -t,/b-Sc; /r -tZ sampterime: _//4i
5 - ? i' '/6 s^*pr*r: , f, y's> ,

gqq#$, t25g?3 Lonsitude: /54q 77f /fgArZ

MT StatePlane
Sample lnterval
{ft-brs}: i{ -)z

Associated Site Feature:

Composite

Visual observatio n , 5 ottJ t^ nr trq,.*, tlro un l-
Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8260 X
Soil

TGL $VOCs 8270 I
Soil

TAL liletals S010 {
Soil

TCL PCBs 8082 {
Soil

TCL Pesticides 8081

Soil
Tohl Cyanide 9012 {

Soil
Fluoride 3fiI X

Soil
PCDD' PCDF 82SO

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

Quality Control (ACl sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

f i=qR- o!.t La PtO**rAf"V , 0,0

ROUX ASSOCIATES, INC. Page I of1 2476.0001Y. 1 00/SAP-APB



Site Narne:

Sample lD:

Date:

Ulfeatter:

La$tude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CfifJ -elq fr -SA ^G *d,5 samprerirne: OI|.S

MT StatePlane
Sample lnterval r
(ft-bls): (' c' . )

cFSR - o"1g PID Reading: Z L

Associated Site Feature:

Grab Connposite

Visual Obselationt:

Laboratory Name;

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

, 5""- Act' lb , _ sampr?r, Pl 'f "aru

ciau), 5A F

TestAmerica

Analysis
Soil

TCLVOCS 826$

Soil
TGL SVOCs 8270 r

$oil
TAL Metals 6010 x

Soil
TGL PCBs 8082 X

Soil
TGL Pesticides 8081

$oil
Total Gyanide 9012 {

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

I

ROUX ASSOCIATES, INC. Pase I of I 24f6 0001Y 100/SAP-APB



Site Name:

Sample lD:

Date:

Weathor:

Latitude:

Coordinate system:

Boring lD:

Grab

Gra re i

Composite

{rut fq o J

V
*;lh

TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

5 ? t' ' f (:, sanpter: \4 's't itt
c 1'a-i v 5A f
84352q,4f4 l?i Lonsitude: l5?q7/5"l610gr

Sample lnterval ,-(ft-blsi: (,i -Z

€Fi? * oq I PlDReading: 5 'L

Associated site Feature: 11,, d ,' fi ai,i [llill 
site Feature 

Y

Visual Observations:

Laboratory Name:

MT StatePlane

Analysis
$oil

TCL VOCS 8260 K
Soil

TCL SVOCs 8270 X
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 X
$oil

TCL Pesticides 8081

Soil
TotalCyanide 9012 x

Soil
Fluoride 300 A

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densifl
moisture content

Tohl Organic Carbon

ROUX ASSOCIATES, INC. Page i of I 2476 00S1Y. 100/SAP-APB



Site ilame:

Sample lD:

Date:

lfleather:

Latitude:

Coordinate eystem:

Boring lD:

CFAC Project Number: 2476.0001Y002

cFgB *O7g -50^ l0 -lZ $amprerime: Og5'5'

5 - Z{, / G, sryprer: 14 >,tr,"'

c /onA, €oF

MT StatePlane
Sample lnterval
(ft-brs): //t-/Z

CF, g- O,t 6 PID Reading: 0,4
Associated Site Feature , l riST . f/n ,t il}fiIlsite 

Featur* r
Grab

frrn J

Composite

Visual Observatione:

Laboratory Name:

I i ll)* t'our {

TestAmerica

Quality Control tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

6?.5 52q,qV// / 3 / Longitude, l5/r/ V/5, I6SogF

Analysis
Soil

TCL VOCS 826$ Y
Soil

TCL SVOCs 8270 k
Soil

TAL Metals 60{0 X
Soil

TCL PCBs 8082 X

Soil
TGL Pesticides 8081

Soil
Total Cyanide U)12 Y

Soil
Fluoride 3tl0 x

Soil
PCDD' PGDF 82gO

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 COo1Y.1o0/SAP-APA



Site Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

ef bb- O4q - 5o - o.f -L sample Time: t"- t CI

5lz*l I to $ampler; G>

MT StatePlane
$ample lnterval
(ft-bls): O,{-7-

CFsE.olE PID Reading: 2,1

Associated Site Feature: ,. J*
ltL- 

-
lrlll Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Fieid duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lUo Q-of gor^/eL<-

i\q'f bi 2,zttt Longitude: qqzu'*tct,Tze'l

Within Site Feature

Analysis
Soil

TCL VOCS 8260 Y
Soil

TCL SVOCs 8270 {
Soil

TAL Metals 6010
*

Soil
TCL PCBs 8082

,y

Soil
TGL Pesticides 8081

Soil
Totat Cyanide 9012 X

Soil
Fluoride 300 x.

Soil
PCDDT PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

RCIUX ASSOCIATES, INC. Page I of I 2475.800!Y 1C3/SAP-APB



Site Name:

Sample lD:

Date:

ll$eather:

Latitude;

2476.0001Y002

5tz-altv Sampler: G D

' e/o"

Coordinate system: MT StatePlane
Sample lnterual
(ft-bls): lo 'lL

Boring lD; C F r|.,!rh noar.gi,lg, e ,{ ,

Within Site Feature
Associated Site Feature, Piiruf {-'ri it'1f (Y/N): I\,.,

Composite

Visual Observations:

Laboratory Name: TestAmerica

QualiS Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

l9t,L, {t}l},2ll\ Longitude: grlzi)q, 3s{cl

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOCs 8270 x'
Soil

TAL Metals 6010 f
Soil

TCL PCBs 8082 t'
$oil

TGL Pestisides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 {

SoiI
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of 1 2476 0001Y 1oo/SAP-APB



Site Name:

Sarnple lD:

Dato:

llYeat&er:

Latitude:

Coordinate system:

Borlng lD:

Proiect Number: 2476.0001Y002

d Fi B -05i -2,- ci 'ti,S santpteTime: // t t

P42- 6_f_4, ZoZ ?3 " l.-rlnsituae: lf/4 602, 65/ ?ag

MT StatePlane
Sample lnterval
(ft-bls): o*o,5

L F; E "-G,CI PID Reading: O, O

Composite

Visual 0bseryatione:

Laboratory Name:

,uo G fA L.t lh.t: ur,5f
TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

5*2l'/t, su*pt"r, '? ">Ztv

,.-irtdy r[r, J,, f (,

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL illetals 60{0 (

Soil
TCL PCBs 8082

.{

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 \

Soil
PCDD/ PCDF 8290

Grain Size Analysistr bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2476.m01 Y. 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Bortng lD:

CFAC Project Number: 2476.0001Y002

C €S fr -orc.5b"0;5 Z sampterime: I t*e
1-71-/(o sampter: /"s7tv

MT StatePlane
Samole lnterval(ft-brs): 45 -Z

{- F 5'6 - 05C ppn rains,, {?, () -
Associated Site Feature:

Composite

Visual Observations:

Laboratory Name:

'r<;r-n']o /o,ti G 0 tt g"a, d
W hiTe €;b>e;,i ,.n arler i< I C lrt<r.laf;ut

n-ta ig*TestAmerica

Quality Control taG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

v.-,tl iy Cf*i,-! v' ?6:F

iuae:/f */Gc'i, 69,

Analysis
Soil

TCL VOGS 8260 t
Soil

TCL SVOCs 8270 Y'.

$oil
TAL Metals 6010 *

Soil
TCL PCBe 8082 K

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 x

Soil
Fluoride 300 {

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOC}ATES, INC- Page 1 of 1 2476.000 1 Y. 1 oS/$,{P-APB



Site Name:

$ample lD:

Date:

llYeather:

Latihrde:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

tl4 ? Q,, 7Z,Z0Z tl ?."2 t""rit"d", /ft/,t GC't, (n 5l Q, fi

MT StatePlane
Samnle lnterual
m.Usr, /O-tz

d l: ,- F P,D Readinst * (i , 0

Associated Site Feature:

I

Composite

visual observation , Br,.r-,n (r{AL'EL gnJ-2zJ t-'< Strrr,'l}')r,
Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260 (
Sail

TCL SVOCs 8270 (
Soil

TAL Metals 8010 t
Soil

TCL PCBs 8082 d
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 i,

Soil
Fluoride 300 (

Soil
PCDD' FCDF 8290

Grain Size Analysis/ bulk density/
rnoisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

llllatrix Spike Duplicate

Additional Notes:

5 * 2 l- t (, sampter: 4 ', jZ:N
tu irr Jy C /e,

Within $ite Feature

:

j
:

{
_t
ti
I
I
t

ROUX ASSOCIATES, INC. Page 1 of 1 2476 C001Y.1oo/SAP-APB



Site Name:

Sample lE:

Date:

llVeather:

Latitude:

Coordinate system:

Bofing lD:

CFAC Project Number: 2476.0001Y002

( F50 -Cil- Sc, -- c! {}5 sampte rirne: /' 7f0
4" -Zr - 16 sampter: ,fu/fi*ru

Ur, tt ):. c )t'" )l ?b FT

LT o7, , lfql{6 /, {,2

MT StatePlane
Sample lnterval(ft-brs): C "C 5

C F5"B - c5-t PID Reading: 0p

Composite

Visual Observations:

Laboratory Name:

butl - h lac rrru' e / ,'

TestAmerica
lXtc'i

Analysis
Soil

TCL VOGS 8260

Soil
TGL SVOCs 8270 K

$oil
TAL Metals E0{0 *

$oil
TCL PCBs 8082 v-

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300

't'-

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC,

a

Page tr of 1 2476 0001Y 10o/SAP-APB



Site Hame:

Sarnple lD:

Date:

Vlleather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

(fr-B -c,f / - 52) "'d,5 - Z sampre rime: i40t'
{-zi^/6 Sampler: fi/aganr

winl:. c/u'Jv 16F -

-

i lz 8 f5". TqOc?q Longitude: l rL/'l 5'€ 7,8'Z/ ?6 6

MT StatePlane
Sample lnterval
idi:; "'*"*o,5 *z

(l:56-0;/ PrDReadins: ()L)

Associated site Feature: fn i" //r,,rf Hlffl 
site Feature 

Y

Composite

Visual Observations:

Laboratory Hame:

. hl,

TestAmerica
i.o t /-tr 71./rh 

(() bl<t1{ 72t r'/,'c /QS

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SvOCs 8270
(

Soil
TAL Metals 5010

Ix
Soil

TCL PCBs 8082 {
$oil

TGL Pesticides 8081

Soil
Total Gyanide 90{2 \

Soil
Fluoride 300 {.

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityi
moisture content

Total Organic Carbon

Quality Control (AG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I af 1 2476.0001Y. 1 0015AP-APB



Site Name:

Sample lD:

Date:

Iteatrer:

Latihrde:

Coodinate system:

Boring lD:

2476.0001Y002

Ctr5 B -(ry'/-Sit 'tc''

,'-Z/-/6 Sampler: /1 ,;-*, tv

MT StatePlane
Samole lnterval(ft-brs): /O*tZ

cFsE - c5 / PID Reading: l-,, t

A.ssociated site Feature, /osfu Pl**
Within Site Feature \(Y/N): Y

Composite

Visual Obseryations:

Laboratory Name:

?rou-- n crn I
n,i irt

TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

i,r- i r, <\ x, cl ot.rl

= iryls a v, 82,

Analysis
Soil

TCLVOCS 8260 &
Soil

TGL SVOCs 8270 (
Soil

TAL liletals 6010
(

Soil
TGL FCBs 8882

r{.

$oil
TCL Pesticides 8081

$oil
Total Cyanide 9012 K

Soil
Fluoride 300 (

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001Y.1 00/SAP-APB



$ite Name;

$ample lD:

Date:

llYeatJrer:

Latltude:

Goordinate system:

Boring lD:

CFAC Project Numberl 2476.0001Y002

Cf,$^OfZ-O,f-2 samprerime: 15/1
* Z0 7 6 sampter: /Y,qror,

Qtl 4 Za4 , / I et fi'? | . :-rlnsila,aez 15 ?4 560, V?V7q

MT StatePlane
Sample lntervalardili; F,{ - Z

cFf0-0

AssociatedsiteFeature: l,t;1. !'!,,,,,i []lXJlsiteFeature \;
Composite

Visual Obseruations;

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TGL VOCS 8260 X
Soil

TGL SVOCg 8270 X
Soil

TAL Metale 8010 X
Soil

TCL PCBs 8082 X

Soil
TGL Petticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluodde 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisturc content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page 1 oll 2476.CSo1Y. 1 oo/SAP-APB



$ite Name:

Sample lD:

Date;

Ylleather:

Latitude:

Coodinate syetem:

Boring lD:

Project Number: 2476.0001Y002

C f:5'fr - o52* /o ""iZ $ampte rime: I 5U 5
5 -2o -16

tuirtJv /t, yoi n
9 qg lotl, 131 gB t Lengittrdeq I 5'/'/ 5'6e, ?oQi1

MT StatePlane
Sample lnterval
(ft-bls): 1( '- /

CF, fi - 0rZ plo Reading, 5, 9

Associated Site Feature:

Composite

visual observations: fi, flJ 4 q ya,e l

Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8260 x
Soil

TCL SVOCs 8270 X

Soil
TAL Hetals 6010 X

SoiI
TCL PCBs 8082 x

SOiI
TGL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 K

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

Quality Gontrol tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Hotes:

ROUX ASSOCIATES INC Pase I of 1 2475.0001Y ii{isAP-APB



Site Name: CFAC Proiect Number: 2476.000{Y002

$arnple ID: CFsa .as} qn - a.s-- a. r'' $arnple Time: /, tY.r
Date: 5(3r/*ot g- Sampler: qrTp

lllfeather: ,, I>.-rtbcb+ (?o , ...,

Latitude: t <l9.trto, 3 *?1r7 Longitude: Ellzqa.2h.bl

Coordinate system: MT StatePlane
$arnple lnterval
(ft-bls): O,S;- 2.o

Boring lD: C FSr3 - oyl PID Reading: fr ,,rr
Within Site Feature

Associated Site Feature: d F.€L...d 4n..- ., {YrN}: Yp 5 -

Grab f| Gomposite

Visual Obervatiofiai lir,,r* , y'L-cr So-!: Gra.4,, a.z. (qr* , *ras,,t .,

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOGS 8260 (
Scil

TCL SVOCs 8270 K
Soil

TAL Metals 6010 i1
Soil

TCL PGBs 8082 X
Soil

TCL Pesticides 8081

Soil
Total Gyanide 90{2 \

Soil
Fluoride 300 \

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (AC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additlonal Notes:

fuht*. ,u"q *

ROUX ASSOCIATHS, INC. Page 1 of 1 2476.0001Y 106/SAP-APB



Site Name:

$*mple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

(trsL-0r, - so-/o-tz $amPleTime: I .r: ,)-
rh,/t t, $ampler: k

r*tbct,*. q?o * ,.

/s*rrb,t gL?E-1 ., Langi$N?i ?tt7zt/ ?, z qt 3 ol

MT StatePlane
Sample lnterval
{ft-bls}: la -r t

Associated Site Feature:

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TGLVOC$ 8260 (
Soil

TCLSYOCS 8270 LX

Soil
TAL Metals 6010 t.l

$oil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 ,{

Soil
Fluoride 300 H

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page 1 of I 2475.0001 Y. 1 00tSAP-APS



Site Name:

Sample lD:

Date:

Weather:

Latltude:

Coordinate slptem:

Boring lD:

CFAC Project{q4bqq_ 2476.0001Y002

C FS13 - of4 - Ja - I -0,f samplerime: I 42"
K ->9-/ b bv

MT StatePlane
Sample Interval
(ft-hls): O -O'S

FgB -
Part rh-terio/s oln,

/
Within Site Feature

{YrN}:Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVgCs 8270 {

Soil
TAL Metals 6010 {

Soil
TCL PCBg 8082 x

$oil
TCL Pesticides 8081

Soil
Total Gyanlde 9012 x

Soil
Fluoride 3O0 X

Soil
PCDDf PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of I 2475.0001Y. 1 oo/S,{p-APB



Site Name:

Sample lD:

Date:

\llleather:

Latitude:

Project Number: 2476.0001Y002

Coordinate system: MT StatePlane
Sample lnterval
n-utsr, O' { 'L

Boring lD: C F5 B: q i / ew n"aqi"s= -) \

Associated Site Feature: iaLs I oadj

Grab Composite

Visual Observations:

Laboratory Name:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

LFgl -o,4 - 7o'a.f-z- sawptetine: l4\o - ,

slzsltv

\5r-ltltl 
-t'L , Lqlq Lonsitude: g L|3liCIg, ^7g-7 6

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TGL SVOCs 8270 x
Soil

TAL liletals 6010 X
Soil

TCL PCBg 8082 (
Soil

TCL Pesticides 8081

Soil
Total Gyanide 90{2 X

Soil
Fluoride 300

x
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0r0 1 Y. 1 COi SAP-AP B



Site ilame:

$ample lD:

Date:

Weather:

Lattrde:

Cordinate sy$tem:

Boring lD:

Proiect Number: 2476.0001Y002

CFSB -0{t/- lo - /o - /Z- SampteTime: lAsr
5\zg I \*" &D

f- C(r'idul b6" . .. - .

l5li1ill2,, Zr{tt-i, t-ongituoe: ?a3qcY'f37F

MT StatePlane
Sample lnterval
(ft-brs): /O - /Z

CFS?, -o,f/ Pto1rar's, 1,1 . ,

Associated Site Feature:

Grab Composite

Visual Ohervations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOGs 8270 v
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 {
Soil

TGL Peeticides 8081

SOiI
Total Cyanide 90'12 Y

Soitr

Fluoride 300 X
Soil

PCDDI PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC- Page I of I 2{76.000'f Y. 1 00/sAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFsB -ot{'5o - o- o,r Sample Time: 13 " o

Slzsl ll, Sampler: C>

lsqq qbb.$qu'g Lonsitude: Ttl] 5q 2 .'1g7-q

MT StatePlane
Sample lnterval
(ft-bls): o-o,s

CFIZ- oft PID Reading: Z ,4

Associated Site Feature:

Composite

Visual Observations:

Laboratory Name:

Quality Control (QC) sample

Field duplicate

hlatrix Spike

Matrix Spike Duplicate

Additional Notes:

P € io^J

h+ c{t^rru
Within Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES INC P,.=: 1 l: i 2475 GSiY 100/SAP-APE



Site Name:

San'lple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

6Fsb -ot, - lo -0.g: - Z- Sample Time: r 3 ' 5

Slzsl/G Sampler: G D

MT StatePlane
Samole Interval
(ft-blrs): O,5 ->

LFsl -olt PID Reading: "1 , I

Within Site Feature
Associated Site Feature: r i i \ i

Composite

Visual Observations:

Laboratory Name:

Bv"*:n l, <, CANTI onct tp.&tltfiL", L-iL. S; rc

TeetAmerica

Quality Control (QC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

I {9qyt^l- 8lt rj Longitude: j ii 3'-l:r I ;':-7F:

Analysis
Soil

TCL VOCS 8260 X
sdl

TCL SVOGs 8270 Y
Sail

TAL ltetals 6010 (
Soil

TCL PCBs 8082 {
$oil

TCL Pesticides 8881

Soil
Total Cyanid€ 90{2 Y

Soil
Fluoride 3{X} X

Soil
PCDD' PCDF 8290

Grain Size Analysiel bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC Page i ofI 2476 ffi1Y 1oo/SAP-APB



Site Name:

Sample lD:

Date:

lllleather:

Latitude:

Goordinate syrtem:

Boring lD:

Project Nurnber: 2476.000rY002

etr|E - 0f{ - lo - /o- l-L- sarnpte Time: i i:-i',

SJ?.$l lb srrpr"', GD -

p elnl'dtt (+F*
t${qqbb ,9q?'5 Longitude: 8435q Z "7 5 75

MT StatePlane
Sample lnterval
(ft-bls): lO - tz

CF SE- osf PID Reading: :j j

Associated Site Feature, ?Ve

Composite

VisualObrervations: R"roW,n (-,flAVEL St,",r , . sayld.

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOG$ 8260 X
Soil

TCL SVOCs 8270 X
Soil

TAL Metals 5010 }4

Soil
TcL PCBg 8082

1
Soil

TCL Pesticides 8081

Soil
Total Cyanide 90t2

(

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densifyl
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Hfithin Site Feature

ROUX ASSOCIATES, INC, Page I of I 2476.0001 Y 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.0001Y002

f.FsT\ - o;Z -9n - CI*o"{ SampleTime: /Oqf
r-zl-lb Sampler: 6r>

t 5.-,1, LiL{ f , lcl t I Longitude: q Li,lg 1g , 0qzf

Coordinate system: MT StatePlane
Sample lnterval
(ft{ls): O' 0,5

Boring lD: LF Sfr - rXZ PID Reading:

Eo,o no-lc,rtlg /oo/;n.
Associated Site Feature: 3

Within $ite Feature

{Yfi{}:

Composite

Yisual Observations:

Laboratory Name:

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270 Y.

Soil
TAL Metals 60{0 v

Soil
TCL PCBs 8082 v

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012 '{

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Anatysisl bulk density/
moisture content

Total Organic Carbon

Additional Notes:

TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike x
Matrix Spike Duplicate x

ROUXASSOCIATES, INC. Page I of 1 2476.0001Y.im/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Letitrde:

Coordinate system:

Boring lD:

CFAC Proiect Number: 2476.0001Y002

C,Fr?r-oSZ - 3o -O.i- L SarndeTt*er __1etJ

Slzsl lb Sampler: 6 D

I Bi{ L{i."{q y, I q I { Longitude: ii 9a SU.k, c?7".(-

MT StatePlane
Sample lnterval
(ft-hle): O'5 - ?-

OF>f3-o17 FrDReadins: fi-.)
f?au: thole nl/g /oo/r,n

Associated $ite FEature: f
llYithin Site Feature
(Y/N): Y

Composite

Visual Obaervations:

Laboratory Nama:

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOGs 8270 Y
Soil

TAL Metals 6010 Y
Soil

TCL PCBs 8082 V"1
$oil

TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

$oil
PCDD/ PCDF 82gO

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additionat Notes:

TestAmerica

ROUX ASSOCIATES, INC" Page 1 of i



Site Name:

Sample lD:

Date:

Weather:

Lattude:

Coodinate system:

Borlng lD:

Project Number: 2476.9Q911!9?

L?:13-o5"-5o - /o- lL SampleTime: / / I O

5l zsl Ib Sampler: 6>

MT StatePlane
Samole lnterval
(ft-bls): /o - /z

L Fsi - osz PlDReading: i.L
fZ aut fh. f cr,2 /s LJ; llYithin $ite Feature

Associated tite Feature: - "/ (YrN):

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 ,('

Soil
TCL SVOGs 8270 x

Soil
TAL Metals 6010 T

Soil
TGL PCBs 8082 {

Soil
TCL Pesticides 8081

$oil
Total Cyanide 9012

*

Soil
Fluoride 300 X

SOiI
PCDD/ PCDF 82gO

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

@ i li{-}n-.{ l-lr4 t, t'r n l-ongituoe: 9nJ lI?r", t-,';: u.-

ROUX ASSOCIATES, INC- Page I of I 2476 0001 Y. 100]SAP-APB



Site Name:

Sample lD:

Ilate:

Weather:

Latitude:

Project Number: 2476.0001Y002

Coordinate system: MT StatePlane

C FSn -- cl . fi - 5o - 0 * p, 5- sampte rime: OB fo

f - ZA - /6 sannpter: (? D

iSqq q Zb. D-? q'l Longitude: 844 tZy,lKt b
Samnle lnterval
(ft-bts): O -o'{

Boring tD: LFSB' o{9 PE *eaaingt ! , :-,

Within Site Feature
Associated $ite Featule: Firru l\Aliiliiiilr-ii rtr i, i;,r____ (I/Nl: iV ,-, 

-

r-t !-t
Grab I 'r'l composite I II 'o-I I I

Visual Observations:

Laboratory Name:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SYOGs 8270 x

Soil
TAL MetalsS0{0 {

Soil
TCL PCBs 8082 x

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012 Y

Seil
Fluoride 300 4

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Gontrol (QC) sample

Field duplicate )(

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

jswP4 c-o.s/

TestAmerica

ROUX ASSOCIATES. INC Page 1 of 1 2476.0@1Y 1oo/SAP-A,pB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2476,0001Y002

MT StatePlane

{, f 3 Li - t t' i ':i' -i,S-Z-srro,"r',r",, ?ru
{ *LB - t L sampt_er: (s !}

Oy e r c,^,1- 1( o F, / ,"? /v t_ ra i'rr

I SLt riq z E. o:cit Longitude: {*t1\ i7'5, -79 i tr

Samole lnterual

u r9 6 - cK? pw aeaaing: I '

Composite

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated Site Feature:

Visual Observations:

Laboratory Name: TestAmerica

Analysis
Soil

TGL VOCS 8250 x
Soil

TGL SVOCs 8270 x
Soil

TAL Metals 6010 r
Soil

TGL PCBs 8082 x
Soil

TCL Pesticides 808{

Soil
TotalGyanide 9012

,4

Soil
Fluoride 300 x

Soil
PCDDT PCDF 82gO

Grain $ize Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of1 2476.0001 Y. 1 00iSAP-APB



weather: OVrrr.rt,f 1fo l; , /. f r"in
Latitude: i':-i Lf '1 v,.C7ci'! Longitude: g.ri iZ-.{,n3lt"

Sample lnterval
{ft-bts): /o - /7

tite Name: CFAC Project Number: 2476.0001Y002

sample lD: CF :", i.3, tl 5,i * ;'- ; L'-- : L Sample Time: 01] t

Date: {->a' lu Sampler: CI J.}

Coordinate system: MT StatePlane

Boring tD: CFSR -?-13 noneaaiw:. 2 , 5

Associated Sit* p""trr", (,,,r' nHf.t iu, U.,u,, i:, {--.1.:-,ri, nl, [1[)I

Grab E cornposite f
Visualobservation", Brown P-c lC,n*) S0ytci nxud &xntX.{ .'- _
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 ,(
Soil

TCL $VOGs 8270 V
Soil

TAL Metals 6010 {
Soil

TGL PCBs 8082 X
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analyeis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC, Page I of 1 2476 000'1Y.'1CO/SAP,APE



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

C Flg'DLo - 9o -A -0.{ sample rime: !1. t{
S"Lz - ltp At>

Coordinate system:

Boring lD:

MT StatePlane

CVSll-aLo pto*eaaing: O,offtla

Associated site Feature: /'?Lr,',v / ,'*-i- Pllil 
site Featur" lU

Composite

Visual observation", Rro,r*- 6QJ?/Et* Ly'i/ -fa,t!, fro.e *//)
t-abratory Hame: TestAmerica 7\n r sf

E
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 \

Soil
TAL Metals 6010 \

Soil
TCL FGBS 8082 d

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

\
goil

PCDD' PCDF 8?90

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tr443 z ?' l1Q glo tongit"ae, 34lb7a . l7?fbi

ROUX ASSOCIATES, INC Page I ol i 2476.00C1Y 1 CO,',Si.P-AE



Site Name:

Sample lD:

Date:

Ylleather:

Latitude:

Coordinafo system:

Boring lD:

Project Number: 2476.0001Y002

tFyil - Dbo 4-A,{-7- Sampte Time: I b\O
{->7-ib bD

1f44324. 1t uKro Lonsitude: 844t 7? ttr?T|t

llllT StatePlane
Samole lnterval
{ft-bls}: O,r- L

{.F5F-0to Pto*eaains: C'O fflr\
Associated Site Feature , /fu o iu //rn+

llYithin $ite Feature
(YrNl:

Composite

visual observations, Broar, Grz*y€r , /r'#/e ,nnJ , ha-e,,Sr//r' tuo,it
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL SVOCs 8270 Y
Soil

TAL ltetals 6010 (
Soil

TCL PCBs 8082
(

Soil
TCL Peeticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 \

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2475 0001Y iC&',SAP-APB



$ite Name:

$ample ID:

Date:

llYeather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFSts-tgoo - 5o - /o - /z sampteTirne: lt"Sf
7-Zz-t b sarnpter: (*f>

MT StatePlane
Samole lntervali'*i[i; /o -/L

e Fs?-- - DGo ?q*eaai?s: (9, O //:,t-1-.
flitoi,r- //"r-f

Associahd Site Feature= '
llllithin Site Feature
{Y/N}:

Composite

Visual Ohservations:

Laboratory Name:

/ru* 'orS tA
TestAmerica tv( t

Quality Control taC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X,
Soil

TCL SvOCs 8270 X
Soil

TAL Metals 60{0 X
$oil

TCL PGBs 8t)82 X
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 \

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page I ol I 2476 COOlY 1o0/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD;

CFAC Project Number: 2476.0001Y002

6 /Zlzot e Sampler: Ut-

t-fyqZSZ.L1 ?f/oct Longitude: 8l /fu?,ttSfl *

MT StatePlane
$ample lnterval
(ft-bla): O - 0.>-

C Fsi? -OLL PtD Reading: *r, ?
Within Site Feature

Associated Site Feature: h)c;t Pu,-\,*^ P^l {Y/N}: Y

Composite

Visual OBervdions:

Laboratory Name: TestAmerica

Quality Control taC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

* s0 - a,o4dsample Time:

Analysis
Soil

TCL VOGS E260

Soil
TCL $VOGs 8270 X

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 X

Soil
Fluoride 300 X

Soil
PCDD' PGDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

ROUXASSOCIATES, INC. Page i of I 2476.0001 Y. 1 ootSAP"APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFAC Project Number: 2476.000{Y002

C FSB -At.z - Scs- OS- 2-o Sample Time: /,ftw

6 /2 /:ot b Sampler: O*

Ou"^c-t 6qo

l,f?qZlZ-ot Z floot Longitude: ?e tflog, I t er/*

Associated Site Feature:

Composite

Visual Observationsi fuoq^ /*-<r -to.,d , sc-.e /^,<*r Gn ,tzl ,, l\(*t tltl ,n"t i; \ t a* , rcot

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 82G0 X
$oil

TCL SVOCs 8270 x
Soil

TAL Metals 6010 V

Soil
TCL FCBg 8082 {

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 ,,\

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QG) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

Sample lnterval

Within Site Feature

ROUX ASSOCIATES, INC. Page 1 of I 2476 0001Y.100rSAF-APB



Site Name:

Sample lD:

Date:

llUeather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

t^ FSts- Otz - fu - to -tz Sample Time: i-{: .fn

6 /2 /aot {- $ampler: Uh
OuueJ 6?"

Lf ttXZZ, ?Zsoq Longitude: Ect lgoq. t/?s,F

MT StatePlane
Sample lnterval
{ft-bls}: t0 ^lL

L6s$ * oL) PID Readins: q, g
Within Site Feature

Aesociated Site Featurei ued,* P".^l*t^ P^) ffIN): V

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TGL VOCS 8260

Soil
TCL SVOCg 8270

Soil
TAL l$etals 6010

Soil
TCL PCBs 8082

$it
TGL Pesticides 8081

Soil
Total Cyanide 90{2

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 24?6.0001 Y. 1 oorsAP,APB



Site Hame:

Sampb lD:

Dab:

ttleater:

Latikrde:

Cmdinatesyetem:

Boing lD:

Project Number: 2476.0001Y002

Ct3S t3- rrt q - 9O - O.O . o, y- Sample Time: t tO O

6/7/zora Sampler: fu

MT StatePlane
Sample lnterval
{ft-bls}: C) -o,)*

Ct:st3- oG Ll PlDReading: n , O
llUithin Site Feature

Associated SiteFeaiure: wcrt f.r"t*n ikl ha lYll{l: Y -

Grab tI comrcite tl
VisualOhervatiotw: S;lt Sr** S*l--c. srt *f r.A, t,ttlc.fil?-tn.lt,^ fuoa+A?d;-t

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL trlletals 6010 V

Soil
TCL PCBs 8082 /

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDDI PGDF 8290

Grain Size Analysis/ bulk densityf
moisfure content

Total Organic Carbon

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

I ;'-t Yl ft. z t f 3;/ Longitude: Ect t fi ?6,L[3?a<(

ROUX ASSOCIATES, INC. Page 1 of I 2,t76.0001 Y. 1 00/SAP-APB
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Site Hame:

Sample IB:

Dab:

Weatsrer:

l^atifude:

CFAC Project Number: 2476.0001Y002

C t Sd-ocl -Jo,- o.i - z.o Sample Time: E : Ot

Goordinate system:

Boring lD:

MT StatePlane
Sample lnterval
{ft-bts): O,t- Z. O

C fSB - O!.i PID Readiqg i O .o
Within Site Feature

Associated Site Feature: u.e.rt- iccalr,t ?-. /f..ra (Y/N): y

Composite

Visual 0bservations:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 v
. Soil

TCL SVOGs 8270 {
Soil

TAL Metals 6010 X
Soil

TCL PGBs 8082 X
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9{ll2 ,{

Soil
Fluoride 300 \

Soil
PCDD/ PCDF 8290

Grain Size Analysisf bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I



Site Name:

Sample ID:

Dah:

Weafier:

Latitude:

Proiect Number: 2476.0001Y002

06'(
atgB-^gr -go-/o-t2- $ampleTime: 8:t*O

I glt.t t ? ?, Zts B c / Lonsihrde: 8,tt8?L. il32A1

Coordinatesystem: IlllT StatePlane
Sample lnterval
{ft-bls}: tO- tZ

Boring lD: C f-st3 - ob Lt PlDReading: O,C)

Wittin $ite Featre
Associated Site Featureilr htr P*r^l*-- **ec, {YrN}: Y

Gomposite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 V

Soil
TAL Metals 6010 \

Soil
TCL PCBs 8082 V

Soil
TGI- Pesticides 8081

Soil
Total Cyanide 9012

\./

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 100jSAP-APS



Site Name:

Sample lD:

Date:

lf,leather:

Latitude:

Coordinate system;

Bodng lD:

CFAC Project Number: 2476.0001Y002

CfrE- o[f, -so-o.o,o,f $ampleTime: / 3;r'>-

L /e/zort Sampler: c,.f

tsLtthlz,LtgLtr1o Lonsitude: ggaolT.?928-ga

Sample lnterual
MT StatePlane (ft-bls): O -4.>-

CtrSB:Ori., PtoReaoing: /,8_ ,...,

Associated Site Feature:

Grab Composite

Vlsual Obseruations:

Laboratory Narne:

Additional Notes:

Within Site Feature

TestAmerica

Analysis
$oil

TCL VOCS 8260

Soll
TCL SVOcs 8270 X

Soil
TAL tletals 6010 x,

$oil
TCL PCBs 8082 X

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 -K

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Pagp 1 of I



Site Hame:

Sample lD:

Date:

YUea*rer:

Latitude:

Coodinate system:

Boring lD:

Project Number: 2476.0001Y002

C FSA- nLi - Co- o.>-- 2-a sample Time: I 9 '-o\

DJ,^-. rf lzo

l:clLlttz.yl6.t7o Longihrde: I ?{oj Zggzr ?a

MT StatePlane
Sample lnterval
{ft-bls}: O., -Z.O

C F5 i3 -o if HD Readr'ng, &,c)

Wihin Site Featrrc
Assoeia&d Site Fetrrc: kl6r ?cr.rt** ?ord {Yrl{}: Y

Gomposite

VisualObservations. lla,--- /-c gJ.-d- 6..^r,l -ttor4iu/ l"hq*.,;gh*;r^.y'-.s*lotr.4
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOCs 8270
V/\

Soil
TAL Metals 6010 (

Soil
TCL PGBs 8082

(

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture conGnt

Total Organic Carbon

QualihT Control (aC] sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I of I 2476.@01Y.10{'SAP.^PB



Site Name:

$ample ID:

Date:

IUedrer:

Latitude:

Coordin*te eystart:

Boring lB:

Project Number: 2476.0001Y002

CFSn-ot; -5o - lo - tz sample Time: lr1 : zrl

6 la lzot c $ampler: O*
O,rcrr- rt GZ'

ls'gq,sz,1?6't?o Longitude: 8t/2,037,?8a8?o

MT StatePlane
Sample Interval
{ft-bls}: tDt tL

CGA- OO; PID Reading: I, t
Within Site Feature

Associated Site Feature:

Grab Gomposite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TGL SVOCs 8270 *

Soil
TAL lUletals 6010

Soil
TCL PCBs 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

K
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of1 2476_@01Y. ro0/SAP.APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

Cf|%-0t t, - bo - o - o,S SampleTime: I 4 fg
-9-U-llw Sampler: OD

MT StatePlane
Samnle lnterval
(ft-bls): O-0'5

CF SB - C GG PtD Readins: i'. , .

Associated Site Feature: rrJo

I
t+

E
I'J - !

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

SGwn sand rhvcl *rra cz S i

Analysis
$oil

TCL VOCS 82S0

Soil
TCL S\rOCs 8270 x

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

$oil
Fluoride 300 V

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page I of I



Site Name;

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFt'r)- 0[Ao-5o -O,S-Z SarnpleTime: /S)0
{->z- tG $ampter: GO

l5{3r5'7,t,t }E
MT StatePlane

Sample lnterval
(ft-bls): C.;-z-

ercb -O t C ptD Reading: f ,, I

Associated Site Feature: AlrfGrab Gomposite

Visual Observations:

Laboratory Hame:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOC$ 8260 X
Soil

TCL SVOCg 8270 X
Soil

TAL ltretals 60{0 (
$oil

TCL PCBs 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 K

$oi1
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0S01Y io0iSAP-APB



Site Name:

Sample lD:

Date:

Ylleather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CflV-lbb -5o - /o - l> sampte rime: lg3o
.{'>z - / (D Sampler: OD

MT StatePlane /0*lL

Associated Site Feature:

Grab Composite

Viaual ObservaUons:

Laboratory Name: TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lSLj3"?9f.0t95

CFgE-\|( eoaeadins: t';-;

Analysis
Soil

TCL VOCS 8260 K
SoiI

TCL $VOCs 8270 X
Soil

TAL Metals 6010 X
SoiI

TCL PCBs 8082 }(
Soil

TCL Pesticides 8081

Soil
Total Gyanide 0012 K

Soil
Fluoride 300 x

$oil
PCDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I ol I 2476 0001Y 10o/SAF-APB



Site Name:

Sample lD:

Date:

Weather:

Latikde:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CF\V' Obb - 6o ' O.€ - L $ample rirne: [] 4O

f2z-/b $ampler: 6V

Sea- t7 PS Longitude:

iiT StatePlane
Sample lnterval ^A - 1
{ft-bls): L/'> - L

CFzB'DbB PID Reading: f, , O

Associated Site
Within Site Feature

r"rtur". i,i'ii{ii:l f-riiui, ffr!)i 
-- 

i\ 

-Grab m Gomposite l-|

Visual Observations:

Laboratory Hame:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Uef Cc.

+rLeQ-si l.f-
TestAmerica

Analysis
Soil

TCL VOCS 8260 K
Soil

TGL SVOCg 8270 x
Soil

TAL Metals 6010
(

Soil
TCL PCBs 8082 k

Soil
TCL Pesticides 808't

Soil
Total Gyanide 90{2 t

Soil
Fluoride 300 Y

Soil
PGDDI PCDF 82gO

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of 
.l
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Site Name:

$ample ltr:

Date:

llUeather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

CF;B - 0 bb- 5o' b-lL sampterime: I 4o f
u-27 - lu $ampler: G>

Ov rr cqst 6o " F
fu* esfs Longitude:

MT StatePlane
Samole lnterval
(ft-bls): lo'lL

CFsB - oc4 PlDReading: O.O

Associated Site Feature:

Grab Composite

Visual Observations:

Lahratory Name:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

llYithin Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 x
$oil

TAL iiletats 6010 V
Soil

TCL PCBs 8082
,

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 K

Soil
Fluoride 300 X

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page 1 of1 2476.0001 Y. 1 oo/SAP-APB
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Site Name:

Sample lD:

Dab:

Weatren

Latitude:

Coordinate system:

Bofing lD:

CFAC Project Number: 2476.0001Y002

ClgB-obg -6o-o- o,s, san$erime: ll {f ,., ..

5-,?-? -/ L samprer: 6Tr
O v erar,s* [ro'F /. brrrr-
*p*- QPS Longitude:

MT $tatePlane
Sample lnterval
(ft-bls): O - o'g

e€SB - ou? PID Reading: u. . \ -

Associated Site Feature:

Grab |.E|
rw@

Composite

Visual Observations:

laboratory Name:

Quality Gontrol {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL $VOCs 8270 (

Soil
TAL lUletals 60{0 v

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC.

e I Site Characterization Soil / Sediment Sample Sheet
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Site Name:

$ample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

MT StatePlane

Proiect Number: 2476.0001Y002

CF|fi- 0t 1-5o-O,s -L $ampteTime: llt{
5-L?-lb $ampler: 6V

Cv r{ cqiL tno'? 9, nor.,

,1s-p LQs Longitude;

Samole lnterval
(ft-bts): e,5 - Z

C"FsP - 0b?, pto,*rqans, C .0 P|-fil
Wlthin Site Feature

Associated Site reaturqil&ii\ f lt rfl ! (Yllu): fur-.1 _
Composite

Visual Obsenrations:

Lahoratory Name:

Quality Gontrol {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
$oil

TCL VOCS 8260 (
$oil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 (
Soil

TCL PCBs 8082
(

Soil
TCL Pesticides 808t

Soil
Total Gyanide 90{2 (

Soil
Fluoride 300 {

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Prge 1 of 1 2476.0001 Y. 1 00/SAP-APB



Site i,lame;

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFAC Proiect Number: 2476.0001Y002

CF|B' 0 bq - ,t,o - , /o - l?- sampr?nme: l7){
9_>t_{b Sampler: Gb

fi v et u^,y (r{ro f Breevs.

7po 6PS Longitude: -

MT StatePlane
$ample lnterval
(ft-btrs): /o'/ L

Associated Site Feature:

Grab Composite

Visual Obeeryations:

Laboratory Name:

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

( Fb\ -Q bq ..prva".aing, 0 ,b fP(^..

TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 X
Soil

TAL ttretals 6010 (
Soil

TCL PCtss 8082 (
$oil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 K

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 0@1Y.1o0/SAP"APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFSIL' o7/' 9o - o - o,; sampleTime: $1ff

9 - 7? - lV Sarnpter: O t)

Oyctta,gf /oo"f
Se-p- A" PS Longitude:

MT StatePlane
Samole Interval
(ft-bls): O - O'S

LfbY- o? I PID Reading: C, C,

D r-l-i /i. r Y", J t
Associated Site Feature:

Within Site Feature
(Y1N):

Composite

Visual Ohervations:

Laboratory l,lame:

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 V

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Garbon

ROUX ASSOCIATES. iNC Page I ol I 2475 00C1Y 1o0/SAP-APB



Site Name:

Sample ID:

Date:

Weather:

Latitude:

Coordinate system:

Boring ID:

Project Number: 2476.000{Y002

e FsR . o7 t - 5o - o,5 -L Sample Tirne: ./ O O{

O v tlcost ho'F
Se -e GzfS Longitude:

MT StatePlane
Samnle lnterval
(ft-bls): O'5 - L

CFs\- a7 I PID Readins: 0 . C
Within Site Feature

Associated Site Feature:

Composite

ti$uatobservatierm: ByOr,*ri,r Sand f< qrud qrase.\ ircr"cc s) l*
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 \
Soil

TCL SVOCs 8270 v
Soil

TAL Metals 60{0 (
Soil

TCL PCBs 8082 V
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page 1 of 1 2176 Aifr' " - ::: Si;-i;E



Site Name:

Samplo lD:

Date:

llYeatlrer:

Lafitude:

Cmrdinate system:

tsoring lD:

Associated Site

Visual Obervations:

Lahoratory Narne:

Project Number: 2476.0001Y002

C€9R -o'? I - 5o - fo - lL Sample Time: / oi O

, 5 - Z7 - ft. samptet GD

Longitude:

Sample Interval
(ft-blrs): /o - lL

PID Reading: <-.; {')

.""*ur"' fi.u"*. R.e,,, Yr,rr{ [jll]',n 
t"" t""tun*L'

Grab ttr composite [-|

Oy er cosl [o" F /. 2n,,,*
Soa 6 P5

MT StatePlane

cFsB - o?(

Quality Control (OC) sample

Field duplicate X
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

T,*? 7 @ ,/s

TestAmerica

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOGg 8270 v
Soil

TAL Metals 6010 (
Soil

TCL PGBg 8082 (
Soil

TCL Pesticides 80S{

Soil
TdalGyanide 90{2 {

Soil
Fluoride 300 {

Soil
PCDDT PCDF 82gO

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001Y.100,/SAP- tr8



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

6- t-16 Sampler: h a*rV
clea r

lft/3o61,?o( ? 7l t""git"ae, Ftlt/ zzo za? ot',

n T lkle ftare
Sample Interval
(ft-bls): o- a€

cFr? - @v3 PID Reading: O,3

Associated site Featur r, Earl Eeo* $r, V, C
Within Site Feature
(Y/N):

Grab V
w SrqD

Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C Fr7- O fq - fo ' o - 0,5 sampte rime: 17 L/7

kst A r*rr"o

Soil
TCL VOGS 8260

Soil
TGL SVOGs 8270 x

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082 '*

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC I']age 1 of 1 2476.0001Y.1 0O/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CF' C proiectNumaer:Z,tl.76,OOo\Y1OZ

clear
lrql 06l , ToLt 4 7 t Longitude: gqll 22O , 269 oqt

^ Samole lnterval

IYT ftaie llane trt-otisl, O,S-Z
CFSE-0f? ptpReadinst O,f (bbhgw,,))

Associated site Featur 
", EasT Berfi#e, Yor)

Within Site Feature(Y/N): Y
Grab Composite

/h,0 r-c 4'5j

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

6-l-lA samprer: HasoL,

kr* ''rq

Analysis
Soil

TCL VOCS 8260 {
Soil

TCL SVOCs 8270
x

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 t

Soil
Fluoride 300 ('

Soil
PCDD/ PCDF B29O {

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC Page 1 ol 1 2476.0001Y 100iSAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate sYstem:

Boring lD:

C Ffi C ProiectNumoer: Z? V6 '0oo lY2O Z

CF'B- D -fo- -12 SampleTime: ,€

6-l-/6 s^npr"r, /ut4,*nt

CFr7 - Cs :7.? eo*eaaing: Ot O 
ff74

Associated Site Featur", EAri

Grab Composite

visualobservation., Byo*n Gr^,el o,) S"nJ {-c=, f i/ile c'bb/<

Laboratory Name: TeiT 
4 '"errte' 't

Field duplicate

Matrix Spike

Matrix Spike DuPlicate

Additional Notes:

22O,268
Sample lnterval

tf#c , Yn I Within Site Feature

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TGL PCBS 8082

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

ROUX ASSOCIATES, INC. Page 1 of 1 2475 0C!1Y 100/sAP APB

Quality Control {QC} samPle



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Grab Composite

POPN -JK il/+,'

Terl s. ;." nof ')

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C Fn- C Project Number: 2.{76, ooo IYfuOZ

CFS/ - C,fz - fo -O'45 sa ot"ti^., ' z 5
6 '/ - 16 s^ pt"r, ' 'olll
cf eot r

fir fh-r e y')., e ;il':f 
rntervar 

o - /,s
CFS7-Oz*/ ep*.^a;ng, O,O

Within Site Feature
(Y/N):Associated site Featurr, fufi Pec'l;'Trc, Y"rl.

Visual Observations:

Laboratory Name:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 Y'

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082 x

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC Page 1 of I 2476 OOOlY lOC/SAP APB



Site Name: C Fn L p roject numoer: Z2l 7 6,Ooo I Y00 /
Sample lD: CF58 - C'V4- 5O - O,f - Z samptetime: ' 945

6-/-/6 senrpter: /V4saru
Weather: Cf e^ f
Latitude: / rt/? Of 2, ?qG 926 L""sit"d", gqq ?11,,7q3469

Coordinate system: Hr ffale flane ii-T,:frntervar o,t-2
Boring tD: C FiB - G:7q Pur<"^aing= d,O

Associated site Featur ,, Eaff Eeo/i{1, , (, , d
Within Site Feature
(Y/N):

Grab E Gomposite E
Visuar observations: G P4VEL ,l], bro* n , labe fan t{-r^t*"e ri /+ } mais*
Laboratory Name: Te f J ,4 mc 'ric I

#nalY5i5'j,,'
Soil

TGL VOCS 8260 Y
Soil

TCL SVOCs 8270 Y
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 X'
Soil

TCL Pesticides 8081

Soil
Total Gyanide 9012 X

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES, INC Pase I of l 2476 0001Y.100iSAP APB

Date:

Quality Contrbl (QC) samplb



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

CFA C projectNumner: /?76,O0ol Y1ZZ

f FrB - C:/q - ta - /D -l Z sample rime: / 450

6-/- /6 samprer: Patorw
clea r

147 flale fia , e ilf,:f 
rntervar 

1g l z
0,o

Associated Site Featur q Eosl k"7;4,
Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

51, Po;27 -

ROUX ASSOCIATES, INC Page I of i 2476 0001Y 100/SAP-APB



Site Name:

Sample lD:

Date:

llUeather:

Latltude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFjfi -}7l-fo - o -o.5 samprerime: 1/ff_
6-l -tA $amprer: Ha*ry
oleot n

MT StatePlane
Sample lnterval
ft-rcf' C* C,5

CFSP -J?Zd p.wneaains: O. 0

Associated site Featur 
", 

Eatf Eerii {ic, \a, } Hi$)'l 
site Feature 

t
Composite

Visual Observetions:

Lahoratory Name:

l; H l. ,;/* h/r'

TestAmerica

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TCL Festicides 808{

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

i

ROUX ASSOCIATES, INC. Page i of 1 2476 5001 Y. 1oC/SAP'APB



Site Name:

Sample ID:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

C F5 fi - 0TS- 50 - o,s-ZSampre rime: /7OE
5 -zr*l b sampter: /VaSatw

c/ea.
t5 

VF Oet * a ^ el s€,6' bnsituae: 8q4 d?/, 6 7F8 fl
lvTT lfale (lan e

Sample lnterval
(ft-bls): O,5 -Z

( F98 - C Zq PD aeaai"g, C . O

Associated site Featur ,, EqsJ 0e"t)4r, Ya, J fl]liil 
site Featur" 

Y
Composite

Visual Observations:

Laboratory Name:

fiyrun ,,J {-c onJ /iltte ri tt */ayi
TesJ 4 me r; cq b'isJ

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Number: 2Q76, @0,

Soil
TCL VOCS 8260 {

Soil
TGL SVOGs 8270 Y

Soil
TAL Metals 6010 k

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 a\

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, IN]C Page 1 ol 1 2476,0001Y T OO/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

C F4 C Proiectnumaer= 94 VG , M/ V 
't'Z

c lca,r

G, ,{.'

'e,fd Within Site Feature

Associated Site Feature:
'atJ *$et

Composite

Visualobservation, Brr*n fon I ,-, ^rl gronol ,t"ot ib; n'lsf,
r f4 Aneric4

Soil
TCL VOCS 8260 {

Soil
TCL SVOGS 8270 x

Soil
TAL Metals 6010 Y

Soil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 I

Soil
Fluoride 300 V

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

sample ,

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

6-l'16 s^*pt"r= fl45a''

I 5tlg &?, ??q 76( t 
"git"a", 

0Ll4 O7l , 6V79a?
Sample lnterval

ROUX ASSOCIATES, INC Page 1 ol 1 ?476 0001Y.100/sAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

T: FfrC Project Number: 2tt76 , C@ I YfiAz

C"F98 *021 * 0 * C,5 sampterime: /O '
e -l - / b samprer: /1 ./21,
c l€*t'

hT f.t^re (rare. t.,lil':frntervar e -P,5
Boring rD: CFIF - 0 VI poneaai"g, O- 0?h

Associated.n" r""rrr", [*t',6", yr, J []l[,""* 
t"' 

F
Grab Gomposite

Visual observatio "r, Fyaw n , 5r4 /l,,0 Ft , So-e itror, ) li lllt-1ul) t
Laboratory Name: Te r/ Ane t i .a

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082 {'

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 \l

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476 0001Y.1 001SAP-APts

ffi

Quality Control (QC) sampleAnalysis



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring ID:

{'- Fr4 ( Project Number: lq Vd , ck"/ Yltt-
CF/9- OVq- ro -/O 7 Z sampre rime: ///O

6-' /G, sampter: f oa-
c/ea r

/fi/3 @,, /'<A/< bngitudet 943775" 832208

flole fl o,e ai-T':ftn*"*^'/o-,?NY
GFfiB- O 71 PID Reading:

Associated Site Feature:

Visual Observations:

Laboratory Name:

Grab Composite

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 V

Soil
TCL PCBs 8082 Y.

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290 x

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2476.0001Y 1 00i SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

OF,4 C proiectuumoer: 24{6,{bo/ YflO

CFV? -O71 - fo- O,f - 2 sample rime: / AZO

G-l -f 0 s^ptrr= f <

c-/ e ar
lf4?09? , /1,17/,< .l,ngitud.= 9c/3 v7s.9ll2o9

/vr {' ,e ?ii,l,:;'""*^' o,, - ?

C Fi F - O71 eoa.aain$ O, OfTr'
Within Site'Feature

,d ff/N):

Composite

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated site Featur qEari Fe "*i{ t e

Visuarobservation , Bfa^,n, fAN7 €-c, f.-e grar, I , f,'H)o si /f, hais|
Laboratory Name:

Soil
TCL VOCS 8260 {

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010

X
Soil

TCL PCBs 8082 \
Soil

TCL Pesticides 8081

Soil
TotalCyanide 9012 {

Soil
Fluoride 300 ry

Soil
PCDD/ PCDF 8290 X

Grain Size Analysis/ bulk densityi
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page 1 ol 1 2476 0001Y 1!0,SAP-AP3



$ample ID:

Date:

Site Name: CFAC Project Number: 2476.000f Yqqi

C Ff 6 * og0* 5b - C 4,5 sampte rime: C cl Z a

6 - i -i[ sampter: // a;rru

Weather: <' it A r-

Latitude: I Stlg / o 7 , / (3 Flq Long*ude: gq3 G93, 793 )Zd

Sample lnterval
Coordinate system: nm Stateplane (ft-bis): 6) : (Y; f

BorinstD: CFS| - O?Q pwaeaaing, t' il't ,';,r,.,-------T-
{art .i within site Feature \ ,

Associated site Feaiurr, k'er- tl (lc'," Y^,'ra (Y/N): Y

Grab V Gomposite tf
visuat observatio ,o, Br.-f,I*ar) o") gr^,e I , ln)t, r; )* ,*ro.e ,le, , n o; s4

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260

Soil
TCL SYOCg 8270 Y

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082 d

Soil
TCL Pesticides 8081

Soil
Total Cyanide 90{2 V

$oil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290 {

Grain $ize Analysisl bulk densiff/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES" INC, Page 1 of I 2474 O0o1Y 100ISAp-APA



$lte Name:

$ample lD:

Date:

Weather:

Latitude:

Coordinate *ystem:

Boring lD;

Project Number: 2476.0001Y002

C FSB * 090 * 5a "- oo5' -Zsampterime: 0 f7c;
6-t*/6 sarnprer: ft/ngrru
a f g.r,i r

t543 /o4, 113 glq Longitude: gq3 69.7,7fr5 tn
MT StatePlane

Sample lnterval
(ft-bts): C,5" - Z
PID Reading: C'-', j

;!

Within Site Feature
Associated $ite Feature: ' Ya,

MGrab Composite

{:"-
Visual 0bservations:

Laboratory Name: TestAmerica

Quality Control tOC) sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOGs 8270 X,
Soil

TAL Metals 60{0 Y
Soil

TCL PCBs 8082 \
Soll

TGL Pesticides 808{

Soil
Total Gyanide 9012 V

Soil
Fluoride 300 Y

Soil
PCDDI PCDF 8290 x

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 ol t 2476.0001 Y- .1 o0/SAP-APB



$ite Hame:

Bample lB:

Date:

\lYea0rer:

Lafitude:

Coordinate systom:

Boring lD:

Proiect Number: 2476.0001Y002

C$B-090'50 * lA-/2 samplerime: CcilO
6-1"16 samprer: t/a/rrt,

c f e a.
t ,L/3 l0Z, lqjg M Longitude: 8t/3 697,79? l20

MT StatePlane
Sample lnterval
{ft-bts}: lr -12

ctrs? *ogo PID Reading: O,o

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory f,lame:

ci /* ys.e c la

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

({ i €; e,.

Analysis
Soil

TCLVGCS 8260 r
Soil

TCL SVOcs 8270 Y
$oil

TAL Metals 6010 Y
Soil

TCL PCBs 8082 V
Soil

TGL Pesticides 8081

$oil
Total Cyanide 9012 {

$oil
Fluortde 300 Y

$oil
PCDDI PCDF 8290 X

Grain Size Analysis/ bulk densityl
moisfure content

TotalOrganic Carbon

ROUX ASSOCIATES, INC Page 1 of I 2476.C001Y. 1 ogisAP-APS



Site Name:

$ample lD:

Date:

llUeatrer:

Latitude:

Coordinate *ystem:

Boring lD:

CFAC Project Number: 2476.0001Y002

C f56 - 092*50 * 0 - 0, 5 samprerime: CI815

6-t -i6 sampler: ;n
z it r-r

)91 7/5t" lzS 5/6 Longitude: 9% f{6,7t gSSg

Sample lnterval -7*c,5_
MT State?lalre ,, , tftSls)., (.u

{F' * ogz o.o

Composite

Visual Observations:

Laboratory Name:

lor J {-c
r) Jry- mar'51

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TGLVOCS 8260

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 60{0 Y

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 V

Soil
PCDD' PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 100/SAP-APB



Site Name:

$ample lD:

Date:

\lUeather:

Latitude:

c -l -/G Sampler: ,/7
C lcaT

Coordinate system: MT StatePlane
Sample lnterval
{ft-ble}: C,r ' 2

BoringlD: CF56'-*S?, pgaeadins: _{i.{' ,., L?

-Tr-{Erfi A I t, t ,. Within Site Feature
Associated site Featur 

", Ko , t, ii t r Yn, t (ytN): Y

W
Jon

Composite

Visual Observatione:

Laboratory Hame:
'4 cO ,i )l r *.erc

Analysis
Soil

TCL VOCS 8260 X

Soil
TCL SV0Cs 8270 Y

Soil
TAL Hetals 6010 Y

Soil
TCL PcBs 8082 Y

Soil
TCL Pesticides 808{

Soil
Total Gyanide 9012

Soil
Fluoride 300 X

sdt
PCDD' PCDF 82gO K

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Number: 2476.0001Y002

C Fl6-chL- 5.t:' - c,5 -L s**orcrr*r, ,: t . t'

TestAmerica

ROUX ASSOCIATES, INC. Page I of i 2476.0001Y. 1 o0/SAP-APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C F<'F - o8?9i'"/T'-i2 
-samptemme: { i'},iec*t-/6 samprer: fVt

( / ttiy^

MT StatePlane

t ?l?/f?, ?Z frlG Lonsittrde: 9'/g r?A .3t B55g
Samole lnterval(ft-brs): /O " 12

-* 092 o,0

Composite

n..J flr?rvp t-c /;Ht" t;/f
f r+dtug nJ ,*d 2 ric )

lffithin $ite Feature(YIN): Y

TestAmerica
l sczb 7au4 j -
) , )za ryp/. 12

Analysis
Sail

TCL VOCS 8260 r
Soil

TCL $VOGs 8270 Y
Soil

TAL i,Ietal$ 6010 x
Soil

TCL PGBs 8082 (
Soil

TGL Pesticides 808{

Soil
ToklCyanide 9012 V

Soil
Fluodde 300 V

Soil
PCDDT PCDF 8290 X

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associared site real'r1l {,trT, f E, Yor l

Visual Ohservations:

Laboratory Name:

ROUX ASSOCIATES, INC. Page i ol I 2476.0001 Y. 1 o0/SAP-APB



Site l,lame:

$ample lB:

Date:

llYeatrer:

Latitude:

CFAC Project Number: 2476.0001Y0_0?

Cf>B-o?4 - So - o - D.f samplerime: ATsa

s -L'7- /0 Sampler: , G P

Aurrootl tf o F

/g4Z t t 4 -?,1 t '77 a Lonsitude: fr#7D7 . OJ /t 7E

Coordinate system: MT StatePlane
Sample lnterval Aaft;:;; o -o's

Boring lD: / FtB -o84 pt

l'v'>r 12'-ti f,fcf
Associated Site Feahrre:

Y""J Ulllthin Site Feature

{YrN}:

Composite

Visual Observations:

Laboratory Name:

Additional Notes:

TestAmerica

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270

Soil
TAL Metals 6010

Soil
TCL PCBs 8082

Soil
TGL Pesticides 8081

$oil
TotalCyanide 90{2

Soil
Fluoride 300

Soil
pcDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Quality Control (QC) sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate K

ROUX ASSOCIATES, INC, Page 1 of 1 2476,0001Y lOESAP-APB



Site tlame:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

LFsB'o74 -5o - o,t-> sample Time: Cg3O

f -Zt-7 7u, $ampler: G>
0,rrcasI 1fo F

tS,{ 3r}tt 5lv)1A Longitude: 'oq1it{.t,3rr2<

MT StatePlane
Samole lnterval

C Fs E-03{ PtD Readins: CI , D @h--
lu.>t rlr- h,[i+ r y", I

Associated Site Feature: ililx,T 
s*e Feature 

Y

Composite

Visual Observations:

Laboratory Name:

Analysis
$oil

TCLVOCS 8260 V
Soil

TCL SVOCs 8270 v
Soil

TAL lriletals 60{0 x.,
Soil

TCL PGBs 8082 x,

Soil
TCL Pesticides 8081

$oll
ToklGyanide 90{2 (

Soil
Fluoride 300 Y

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk density/
msisture content

Total Organic Carbon

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUX ASSOCIATES, INC. Page I ofl 2476.0001Y. 1 0oISAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Sample lDr CFSE -o84-lo' /o -/z- S,a*ot"n*", OA t,
U -a7-/ b sampler: Gb

Weather; 0V er"asS It o F
Latitude: tfLt 3i \.1 . $ 1 V'tltr Longitude: t .t 't; 1,1j .r; r, r 57-i-

Coordinate system: MT StatePlane
Samole lnterval
{ft.bls}: 1o - lL

tsoringrD: CF>D'a7{ Pn@

Associated sit" r"x,p"l r t De" h'?.rr yorr{ il}IlJl 
site Featur" y

Grab tt composite tf
Visual Observations:

Laboratory Narne: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOC$ 8260 (
Soil

TCL SVOCs 8270 K
Soil

TAL Metals $0{0 (
Soil

TGL PCBg 8082 Y
Soil

TCL Pesticides 8081

Soil
TotalCyanide 9012 d

Soil
Fluoride 300 Y

Sail
PGDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC, Page 1 of I 2476.0001Y 1ooiSAP-APts



Site Name:

$ample lD:

Date:

llVeather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFtfT-Ott--to -o -o,s sampteTirne; /3Zt
{-2a- /o Sampler: bV

{) cIou, b{'F
lf4717?,'u3ZfTL Longih.rde: g/ 3rE/' ?uzr 3?

MT StatePlane
Samole lnterval
(ft-bls): O-o'g

CF;B -O I b plD Reading: 0 ,o FP r-

Assmiated ,*k{ lZeolz'f;er /*'{ Within Site Feature(Y/N): Y

Composite

I
VisualObservago*, Br?:un lo , rd 6forn/-1"rr:e ,l:,:r4,ft-l /f+:e t,t/;

*ta if
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOC$ 8260

$oil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 X

Soil
TGL PCBs 8082

Soil
TCL Pesticides 8081

Soil
TohlCyanide 90{2

X

Soil
Fluoride 300 x

Soil
FCDD' PCDF 82gO F"

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

c a,^ er//r"Le/ t mr '
<r/,'o/e/, le toa * / rrukcs

of, rrq/. c.rrrt-.,! rorl*
g ,,, [,^,* C,'/ .

ROUX ASSOCIATES, INC. Page I of I 2476.000 1 Y. f o0tsAP-APB



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Coodinate system:

Boring lD;

Project Number: 2476.0001Y402

LFSR-b8b- bo - 0,f -L sampleTirne: l)4o
{-7b - /o sampler: b O

P . c( o,/"

MT StatePlane
Samole lnterval
(tt-uts): C.S -"-

CF9i3-ogG poneaa;ng: fr,r fPlll
- hb>r \ru /t h'rr /o r/ within Site Feature V

Associated Site Feature: / {YlN): /

Composite

Visual Observations:

Laboratory Hame: TestAmerica /ho is 7

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 x
Soil

TAL liletals 00{0 X

Soil
TCL PcBs 8082 X

Soil
TGL Pesticides 808{

Soil
Total Gyanide 9012 X

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/ t/ ) l)9 , L33 f t z Longitude: 8/ 3o5/ . ?u?{ 3?

o e/ *r^o

ROUX ASSOCIATES, INC, Page I of 1 2476.0001Y 1oo/SAP-APB



Site Name:

Sample lDr

Date:

Weather:

Latitude:

Coordinate system:

Boring lD;

Project Number: 2476.0001Y002

L Fs B- a g a' So - /o - lL sample rime: /41;
{-Lc-/L Sampter: loD

9lrrn b-//rhe 7o'f
Igt3t29, b|t3?- Longituder 843;(4, Ju3f2?

illT StatePlane
Sample lnterval
(ft-bts): /O - /L

LF>A. of b PID Readins: /, / f/n

Associared *tereakF /)e ' h' [ie r /*l ilff'l 
site Feature 

Y

Gomposite

Visual Observations:

Laboratory Name; TestAmerica

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOGs 8270 X
Soil

TAL illetals 60{0 x
SoiI

TCL PCBs 8082 x
Soil

TCL Pesticides 808'l

Soil
Total Cyanide 901? X

Soil
Fluoride 3$0 X

Soil
PCDD' PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (AG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 ol I 2476.0001Y l0C/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CF9l3 -067 - so - o-o,i Sample Time: lLoo

€-Za -tt sampler: @

MT StatePlane
Sample lnterval
(ft-bls): C- O ,f

CFs?-oBf PlDReadins: O.O fPnr
fu r, - /?tut7'f;zr /" , ,(-

Associated Site Feature : il)lli" 
site Feature y

Composite

Visual Observations:

Laboratory Name:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 827$

$oil
TAL Metals E010 X

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soii
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDDI PCDF 8290 X

Grain Size Analysisl bulk densityl
moistrre content

Total Organic Carbon

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ro oL t n, [^.t k'// -

TestAmerica

5 n{ c"//e ./,,L

ROUX ASSOCIATES, INC. rzue ,,: I 2a7e a":,1 
j !' 1 oo/SAP-APB

n
1l7o13

Analysis

t L-"t



$ite Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinabsyshm:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFSB - og7- ho - h,r -L Sample Time: tLl {
9-Lt" -tV

f [ /rolo ci "F
lS4 7 | { /, <Zo c?? , tongilrrda: ,84?7 Lg , 7#s7 g

MT StatePlane
Sample lnterval
(ft-bls): O.T -L

CPr\-og7 PpReading: O,D /2ttt
/urtt- ltr"h'[;r, /'., ! Hlill 

site Feature 
VAssociated Site Feature:

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

lllatrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOC$ 8280 {
Soil

TCL $VOGs 8270 ,X,

Soil
TAL Metals 6010 v

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8{181

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2476.0001Y. 1 o0/SAP-APB



Site f{ame:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFS? -o87'9o - /o -tZ $ample rime: 124 f
5-U-tb Sampler: CV

. Llr"cl 'F - [r, /r, eVlu
[f,131f I .iza{77 t",wy"a", 84zo ? .7rot 78

MT StatePlane
Sample lnterval
d;i;i; lo-tL

F>B'o fi,o //nL
{N r rt Le. ti Iicr Lr,!

Associated Site Feature:

Composite

Yisual Observatlons:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Ltt>4/ tr-L

Analysis
Soil

TCL VOGS 8260 V
Soil

TcL SVOCs 8270

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 X

Soil
TGL Pesticides 8081

Soil
TotalCyanide 9012 {

Soil
Fluoride 300 X

Soil
PCDD' PCDF 82gO X

Grain Size Analysisl bulk density/
moisture conbnt

Total Organic Carbon

ROUX ASSOCIATES, INC. Page tr of I 2476 0001Y.10oiSAP-APB



Site Name:

$ample ID:

Date:

llUeather:

Latltude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

Sample lnterval
(ft-bls): O - C'9

Proiect Number: 2476.0001Y002

CFSi- oilfr .1o- O-o,E SampteTime: /o to

{' Lt"' t t- $ampler: 6 D

lt4 4oql . btll h)1 Longitude: q{ZZ org .92-3gbl

MT StatePlane

CFeB-og| PID Reading: O ,l" P/n
lN.sr D<ohil-i<7 Y*)

Associated Site Featurc:
Itllithin Site Feature
{YIN}: Y

Composite

TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

5n *rfle r ^ile"te/ ift*r.e/,ah/,

hcl nr. *L ia,l*a^ ,F rel

Lrvshet ror-D ant.lr.e .|,il -

lvro it f

Analysis
Soil

TCL VOGS 8360

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 X

Soil
TCL PGBg 8082 x

Soil
TCL Pesticides 808I

Soil
Total Cyanlde 9012 X

Soil
Fluoride 300 ^

Soit
PCDDf PCDF 8290 {

Grain Size Analysisl bulk density/
moisfure content

Total Organic Carbon

ROUXASSOCIATES, tNC. Page 1 of I 2476.0001 Y. 100/SAP-APB



$ite Name:

$ample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

CF t9 - oOA- !o - o,5 - L SampleTime: I OLe

5.>b-/L 4D

Coordinate system: MT StatePlane
Sample lnterval
(ft-blsl: O,f, - 2-

Boring lD: ctr,B- Ogtr

h)rst tLe. h'fter
Associated Site Feature:

L.rl
ffif,T 

site Feature 
/

Cornposite

Visualobservations: Broatn 6nAuFl aut( S"a1 ; lho/'fir'

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SV0Cg 8270 Y
Soil

TAL Metals 6010 Y
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
TotalCyanide 90{2 x

Soil
Fluodde 300 {

Soil
PGDDT PCDF 8290 X

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXAS$OCTATES, tNC. Page I ofl 24i6 00$ !Y.'100/SAF-APB



Site Name:

Sample lD:

Date:

lileather:

Latltude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

LF?D-.oEE -5a - to - tT - samilexwe: l/ U.
f-zb-/U $ampler: 6 D

/o "F
ugt. Sz3

MT StatePlane
Sample lnterval
(ft-bls): /o'/L

OFrb-o8? PtDReadins: C,ofP,W
tv. ri- fle. ti fi cr y* I ;1li?,T 

$ite Feature
Associated Site Feature:

Composite

Visual Observations:

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 Y
Soil

TCL SVOGs 8270 Y
Soil

TAL Metals 6010 Y
Soil

TCL PCBs 8082 Y

$oil
TCL Pesticides 8081

Soil
Total Gyanide 9012 x

Soil
Fluoride 300 (

Soil
PCDDT PCDF 8290 {

Grain $ize Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES, INC. Page 1 of I 2476.0001 Y. 1 0{/SAP,APB



$its Name:

Sample lD:

Date;

lfleather:

Latitude:

Coordinate system:

Boring lD:

Visual 0bservations:

Laboratory Name:

MT StatePlane

Project Number: 2476-0001Y002

CFs* -o17 -5o- o- o,5 SampleTime: 0?170

{'?,b - f l, $ampler: GO

{t a?o{ . 3io1 5, . r-oqgituue: t5 { 3 oX3 . aa,b 1
Sample lnterval
(ft-blsl: O' o ,E

C F5 B -o7z . , , ProBeatins: O.L lP ^-Fr.-Nrst /2e "lr'fref ,/qrl
Associated Site Feature:

Within Site Feature \/(YIN): I

Composite

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

nt /e * L rnoL's a{ '

cr u" ki r o,,L gr"t /a-z

Cverc+s* 17'F

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SvOGs 8270 (

Soil
TAL Metals 60{0 (

Soil
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290 \

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

247q.00olY.1oSSAFAPBROUX ASSOCIATES, INC. Page I ol 1



Site Name:

Sample lD:

Date:

Ylleather:

Latitude:

Project Number: 2476.0001Y002

LFSB-012 -5o -O,S -,1_ $ample Time: O8 fO
Sampler: GD

C ucre.sl- 47' F
8\,t?o r{ ' ,(lr3s- . ,, t-qngituce: tSttS o83 ' rzb?,

Sample lnteryal
Goordinate system: MT StatePlane (ft-bls): o,{ -L
BoringlD: (fSD-o7Z PlDReading: 0,/ P,Pm,

Associated Site Feature: (Y/N): Y

Composite

Visual Observations;

Laboratory Name:

Analysis
Soil

TCL VOCS 8250

Soil
TCL SVOCs 8270 \

Soil
TAL kletals 60{0 \

Soil
TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012

SoiI
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Gontrol (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

i rhoril

TestAmerica



Site Name: CFAC Project Number: 2476.0001Y002

Sample lD:

f '?a - lb sampler: G D

Weather: ,C Yc f c as t t/ 7 'F
latitude: q{al0&f,}b,lJr ., .t-ongituoe: t543o83.Aah?

Coordinate system: MT StatePlane
Sample lnterval
(ft-blc): /o - lL

Boring ID: C FS E - olZ- PID Reading: 0, [, ff h'
/uet I /0tr/','/t't, /ar/ ulfithin site Feature

Aseociated Site Featrre: (YIN): Y

Grab il cornposite

Vhual Obseruatio nst V r ow 1.. ip^rt ! Eu 9o * c SqnJ,- ;. (h o bl- ft,, NA-t

Laboratory Narne: TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 Y

SOiI
TAL l,letals 6010 \,

Soil
TGL PGBg 8082 Y

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290 {

Grain Size Analysisl bulk densityl
rnoisture content

Total Organic Carbon

QualihT Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC- Page I of i 2475-O@,I Y, lOCVSAP-APts



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

{_{ {+ { Project Number::? ,1:'i 1,1, i.' I ' y/.':. ,--

( r, .; a )1 ,l - ; ": 
- :, ,,, ., Sarnpte Time: tt4 00

{ !},5I tW sampter: S'v\,

s\ ).5 1-U, 1 ?ei LJ Lonsituoe: 15{ .j t I S 3k 5 
Y

Sample lnterval
,i', r - -'' - r.. i /' ': ,-., (ft-bl")r i- r' i-

t {S!-a - o1'l PID Reading:

Associated Site Feature: ,h t! a rt{

E
(_

EGrab Composite

Visual Observations: B,ow,n fu rhl GLkVeL W v-.- C San,L , (i tfLcru
Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Soil
TCL VOGS 8260

Soil
TCL SVOGs 8270 d

Soil
TAL Metals 6010 x

Soil
TGL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 {

Soil
Fluoride 300

Soil
PCDDi PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

*rr1*rk

Page 1 of 1RCUX ASSOCIATES, INC 2475.0001Y T OO/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

L ( AL Project Number: /4'lU.aut {o!Z
C(5b - Oq4 -S(t - o.s -L sampterine: l4lD

612 t{/lU s"*pr"r' SvJ

("\a5+b.1tq.{ Longitude: l5t'l 3ttg

Coordinate system: olT Sla+e llarw ff-T,:f 
Intervar o s - L

Borins rD: CfSB - O1 
t/ t,O U"={t"=

Associated Site Feature:
Within Site Featur€ 

i.(Y/N): t

Grab Composite

Visual Observationi:

Laboratory Name: 'lzsy Ar.nnc a

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

cobbu

Soil
TGL VOGS 8260 (

Soi!
TGL SVOCs 8270 {

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 {

Soil
TGL Pesticides 8081

Soil
Total Cyanide 9012

(
Soil

Fluoride 300
v

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

9,(d

ROUX ASSOCIATES, INC Page 1 of 1 2476.0001 Y.'t 00i sAP APB
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Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

€ Ll A 
' 

?L ?[ 91 l-ongitude: if 4 3 ll t'3b ] I
Samole lnterval

fnf Slat c ? I anP- (rt-brs): lo ' t7
( fSh - 0ol I PD *eaaing:

Within Site Feature

Associated 5;1g psslure: l'-. - . , ,i (Y/N): l\ j

CfuL project Ng*o"r, itt?k.ooot Ye
( €SB - yolLl - fi - lo - tZ- s^^ptrri*", lLl96

5 h{/ttr s"rpr"* SM

Grab Composite

Additional Notes:

Visualobservations: trr ttncd-. +T tllil c;- anui 3ra1 G{*n€L wl (-( 
S

Laboratory Name: . 1 $* Afno;C q

Field duplicate

Matrix Spike

Matrix Spike Duplicate

ROUX ASSOCIATES, INC. Page 1 of 1 2475 0001Y.1 00isAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Cf ftL Project Number: 1"t-lLt, 6 ;-t;t itf 0;J'7*

i Fr:* - Aqt " Srl-r)*it 'J SampleTime: ryCA

Sample Interval ri. -
t*t S'rap6. {}tar.rl* fft-bfl; 

IrrrEr Yqr 0 - ct 'i-

Associated Site Feature:

Composite

Visual observations: TarY- hnan {- t SfrND \ Sovnp gravt!, tra u tobbtt

Laboratory Name:

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 {

Soil
Fluoride 300 \

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityi
moisture content

Tota! Organic Garbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

qtra. | 4 3't

ROUX ASSOCIATES, INC, Page 1 of 1 2476 0001Y 1CO/SAP-APB

(.'.':]'1. .^; , , '{- PIO Reading: C I -

Quality Control (QC) sarnple

-T?5r +1Y.,',r:q

Analysis



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

(fff. - Clt - SD - c L-L samplerime: l3)O

5/z"i/ ltr sampler: 5'!v

^1{,ri 
il5+ / 5-D' F

?it,lbQ,tL-{3'? I-ongituae: i5't aotq.a?tB

P1a Srra+t Piant-
Sample Interval
(ft-bls): O'Y -L

t f SP, ' ii'i t PID Reading: 0 -b
(-ocl Psa i tl Within Site Feature

Associated Site Featurel

Grab Gomposite

Visual Observations: DcirL \),..run { C Sn+rrp &/ ee,'vt-tt ara,/J
I

Laboratory Name: n' t ' ., '-';1 '. ' i 
"

Soil
TCL VOCS 8260 (

Soil
TCL SVOGs 8270 (

Soil
TAL Metals 6010

(

Soil
TCL PCBs 8082

(
Soil

TCL Pesticides 8081

Soil
Total Gyanide 9012 v

Soil
Fluoride 300 v.

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Additional Notes:

Proiect Number:,,;" 1 i; l,-),. ,

ROUX ASSOCIATES, INC Page 1 of 1 2476 0001Y 1OO]SAP APB

ffi

N

Analysis Quality Control {QC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

ffh( ProiectNumber: e4?G',AQQjVt!t[

LFlf,r- Ooi,; -50 - I'J " i.?- sample Time: t 33D

S I e,1l iV samprer: i\V

f{\Qto2.lt{.?f, l-ongituae:151368q }?58

tnr,{ Sra*L {io.r,g-
Sample lnterval
(ft-bls):

{i PID Reading:

Associated Site Feature:
Within Site Feature
(Y/N):

Grab Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

.! tl\ A.nrr,^. ,.

Soil
TCL VOCS 8260 Y

Soil
TGL SVOCs 8270 v

Soil
TAL Metals 6010

(
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 V

Soil
Fluoride 300

Y
Soil

PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

t+q_
tkzd -q,V

ROUX ASSOCIATES, INC Page 1 of I 2475 000TY 1Oo/SAP APB

e*ffiffi%wFesffi,,#Effie

50' r

c

Analysis Quality Control (QC) sample



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring ID:

('+=(.\,:_ Project Number: .j ''i'il, r-r,-),-'., '7 c I''l:

;.lsr,t {, 6U f''
',3;l 

/ ..: lj ,l-i 
ji'1.i- r-ongituae: /Ii'l I I.f t , r-.;.zA-

Sample lnterval
(";'f !.r;,. ti 1) (r.., tt1 (ft-bls): (' - r-r ':_.

( {-S {* - 6 olV PtD Reading: 0 I

Associated Site Feature: ,ll ,. l''t ' lullil 
site Feature 'l

Grab Composite

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

C{5b- Dt'1!- SO-CI-A.{' SampleTime: JO

Soil
TCL VOGS 8260

Soil
TCL SVOGs 8270

(
Soil

TAL Metals 6010 X
Soil

TCL PCBs 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 {,

Soil
Fluoride 300

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC Page 1 ol1 2476.0001Y 1 0o/SAP,APB

Quality Control (Qe) sampleAnalysis



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

a (j?

wtT Stal t P la r,Q
Sample lnterval
(ft-bls): L 'r .-

( ,(i /i. (",'-' a Plo Reaaing: i /

Composite

Visual Observations:

Laboratory Name:

t>n;;.:,, t-r- !i(\uit . i,t1 LttlLt gridvtC . rrau, f-ru<tntrl rc<iC
'-i ?-'>4 i1'rt'atrt ta';

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t Number: .,1 i'l lt

( ;1. fl - r:1? - S'D -d i;' samplerime: (t OO

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 Y

Soil
Fluoride 300 (

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, II!C Page i of 1 2416 CAAI\ i 00/SAF APB

Analysis Quality Control (QC) sample



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

,:, ''. 
r ; aaL

(l= _ aci 7 
_.s1) l) Sa

f,/', i i i ,,t, ,i" l,:it.,.r) ;iil':f 
lntervar 

i ,l -

L(\ft - A4 :f PID Readins: 0 I

Associated Site Feature:
Within Site Feature
(Y/N):

GompositeGrab

8nirt.,.ri-r iiArrr0 nzl {ov'W qr"ave{,,tycrc4 r'ai.-,blr..:i,{.n"af,,.{,a(

f.g A rvwt, r,o,

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

3,A I lq f . Lt4qT Lonsitude: t5't3 r T O" 532s

Soil
TCL VOCS 8260 X

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 d

Soil
Fluoride 300 V

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

1rc{.(

ROUXASSOCIATES, INC. Page 1 ol 1 2476,OCO1Y,T OO/SAP APB



Site Name:

Sample ID:

Date:

Weather:

Latitude:

t{-{+i Project Number: .Lti': t (li).t ) t .':'7-

(.{4ii 0qE- S,: *L'\ -Cl"5 samplerirne: lorio
--t...:l;-/;'ll,; Sampler: -)''\ /

t

],Ll I Zl? . s rl b3 Longitude: i5 Li )q 1 U .1 .tq;

Coordinate system:

Boring lD:

fvTf S+a+t Plan!
Sample lnterval
(ft-bls): ,-

PID Reading: 6t
Associated Site Feature: 11' l.l:'i Il 'l , li

Within Site Feature
(Y/N):

Composite

visualobservations, sr\iun { t SFr"-l{\ y SUrv,uA rfri'aVl.fr, yta,5{r{iuL rt*t
Laboratory Name: -r tst h ttrp-v'tLt-,

Soil
TCL VOCS 8260

Soil
TGL SVOCs 8270 {

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, Ih]C Page 1 o1'1 2476 0001Y.100/SAP AP3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

( Flii- Project Number:l'i ){; t-',:;,-: , Y r"'1. .

'J lz'li tu sampter: SVV

I!4.T
Sample lnterval

') i /r Fr li' i t, t,t , (ft-bls): 0.5*z
. TSB

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name: f.tqr 'kfire^,- 
ro

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270

(
Soil

TAL Metals 6010 (
Soil

TCL PCBs 8082 K
Soil

TCL Pesticides B0B1

Soil
Total Gyanide 9012 (

Soil
Fluoride 300 V

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I ol 1 2476.0001Y 100/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAL project Number:d? i+1b OIDLYCO"Z

a fSf4 . OriE _ 5A- iD*tL Sampterime: I o ZO

,1riri
Sample lnterval

I,r1T- ,S irfri {tarte (n-brs): t D - 17.,

i, c-; t_ .' -.,;- PID Reading:

Associated Site Feature:

Grab Composite

VisualObservations: nrte,,r Lc :j-rr, Gitfi-/!,=t- r'l So;,,n-* rrrr-r ,Ie r',,-[, -(r,rct- {

Laboratory Name: ) i. ', r ,f -)'r, -' i_ /.1_

Soil
TCL VOCS 8260

(
Soil

TCL SVOGs 8270 V
Soil

TAL Metals 6010 (
Soil

TCL PCBs 8082 {
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soi!
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

ROUX ASSOCIATES, INC Page 1 of I 2476.0001Y.1 00/SAP APB

Quality Control.,tQC) sampieAnalysis

3



$ite Name:

Sample lD:

Date:

ll[eather:

Latitude:
t

Coordlnate system:

Boring lD:

Sarnple lnterval
{ft-bls): l-' 

' 
\-

Project Number: 2476.000{Y002

t4l z;,b
[; qn1-

{"Ia',.. * ! 5o

1{o -1?} . {,i ? Longituae: If l fao"} tb q 
tr

MT StatePlane

L#fi *Ca.4. ptDReading: 6.4
Within Site Feature ..1

Associated Site Feature: K ir \ l^,\ \\ _ (Y/ry): / _

Grab Composite

Laboratory Name: TestAmerica

Duo,PLo 0 tro

I

I
a

;
I! ?-t=! {!r+-=-!- t=*:-- i

f-i

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCS 8270 {

Soil
TAL Metals 60{0 (

Soil
TGL PCBs 8082 (

Soil
TCI* Festicides 808'!

Soil
Total Gyanide 9012 {

Quality Control (QC) sample

Field duplicate X
Matrix Spike

Matrix Spike Duplicate

n(Jvr\ fi\)O\/Ulh I E-U, illv. ra+iu r ul r 2476 C{]1JlY.1C0/SAP-APB

i 'i<,ir, i,:.; :i. ,:, -,1, ri -- Sample Time: 1 tl ';

VisualObservations: i'\K hr,.a.., o f -nvr S k+-un iri S cr-I,.*. ?'n-.n-,1; Lt"l+LL

Fluoride 300



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate systenn:

Boring lD:

Project Number: 2476.000{Y002

SlzgltU Sampler: S"r.)
tre r,rt_

8..;l '. - q r' 
,.------f_-__-*-_

.i qo ri?A. *+ ; t .. * Lon$itude: 05 tJ Z-ci - rirr 4 Y

MT StatePlane
Sample lnterval
(ft-bls): ':' : -1

c€99, - oqq

Associated Site Feature: Jl ,. :l .1,t t ll
Within $ite Feature
(Y/N):

Composite

Visual Obsen ations:

Laboratory Name:

i _-"u((

Quality Gontrol {QC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCLVOCS 8ZS0 (
Soil

TCL SVOCg 8270 (
$oil

TAL ltietals 6010 (
Soil

TCL PCBs 8082 x
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012

(
Soil

Fluoride 300 /
Soil

PCDDI PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2475.0{O1 Y. 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Ctr rkc- Project Number: }Y1 lr. 1't*(.ti \ c\t'

f/ Laltt:
r. -. ,-

k'ig^,' * q s"
rr ii 0:'i '3 i ii t .l'i Longituae: )t I i *; : i ..tt*(r.i

(\^T- ;. .\,: ri, [' ir* r-i*( ;i-il':f 
lnterval 

l 0 - \v

CFS-B --O'1AI PID Reading:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated Site Feature:

Visual Observations:

Laboratory Name:

Grab 
E 

composite E
iin'uvr+a ?'ng {ravr.0H 

(hArO,im-C) , t-rarn r"blr&r.t

lp r,v Atwn( o,

,L,

Soil
TCL VOCS 8260 v.

Soil
TGL SVOGs 8270

,(.'

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 {

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

azr,tjLd
@,t*

ROUXASSOCIATES, INC Page 1 of 1 2476.00O1f 1 00,SAP,AP3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Cf"A.<- Project Number: )rl7b- Ctrr y'ct.,, 7-

l2(it',n , ^' ti S-'

't,'lt'i. l l,?" 1

ri.ii- :;i Lr r d 11 ,:,, r,; ilf':f 
rntervar o-0't

( ii'. ,r i,- -' Plo neaoing, ,] f

Associated Site Feature: [i," ;'t l\,'r i {t
pllfil site Featur" rl

Composite

Visual Observations: U,,,..,.^-.: ..-,!. (fr,'LL , r,.,il'\. ,i1.,,.,+. i-4. 
{"il\,, i r-r.d13 r , ,,,,,r,',,i

.-' -, I
Laboratory Name: lil\^X1t"'r ". .'.

Soil
TGL VOCS 8250

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 v

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

sr \L

ROUX ASSOCIATES, INC. Page I ol 1 2476.0001 Y.1 00/SAP-APB

Cf',r,fr " i,.:,.: ':;l ",:

:Analysis Quality Control (QC) sample



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

C r,kt-- Project Number: lUStt.L)r.'t-irY Cu L

2o-i ^ Y ro

?4 rt 22 . tryn Lonsitude: t\rlfi ffi , ab I I
Sample lnterval

f"'ll- I; f r;i f<. f .'( r, i,r.. (t-us): rl . .; -.L.

C PS| -, oO PID Reading:

Associated Site Feature:

Grab Composite

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Soil
TCL VOCS 8260 (

Soil
TGL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 ,(

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page 1 of 1 2176 0001Y 100rSAP-AP3

ffi

Quality Control {QC) sample

r. F>'l'. tlt - il) - il' ; ' .l- sample rime: '10 -

:a is



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Crtu.- Project Number: ) Ul t , L'c,, r1 ! 1' tf ?

i i ,:: ; 't) -.' LOnqitUde: fi.,ti '1 : .f:. .. t lt

Sample Interval
ir.'rT .-, i, tz l1'{;l iir:. (tt-uts): i rJ -,' 7

i- f :t n i ,- i' Plo n""oing,

R.od Mt

Gomposite

Associated Site Feature:

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

(
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

SampleTime: e 2j:

Within Site Feature

ROUX ASSOCIATES, INC Pa-se 1 of 1 2476 0001Y.100/SAP APA



Site Name:

Sample lD:

Date:

llUeattpr:

Latitude:

Goordinate system:

Boring lD:

CFAC Proiect Number: 2476.0001Y002

c.f tto n m'
Frz?W.2,

lllT StatePlane o--0,5
PID Reading: rt"o

Associated site Feature: 5:oo,J h lrn"n/"i:^*A [ffi 
site Featurt 

Y

Composite

Laboratory Name: TestAmerica

visuatobservations, DAFk broun, 5i/ton) SanJ ,uilh oygao,'. t-o//cr*
rto-fS i maisl

('F; t; -i/t t

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 60{0 *

Soil
TCL FCBs 8082 {

Soil
TCL Pesticides 8081

11

Soil
Total Cyanide 9012 d

Soil
Fluaride 300

\(
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control (aC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tcl?U4..ZGZ962 ua:gituae: F aZ 6ft,5877{zl
Sample lnterval
(ft-bls):

ROUX ASSOCIATES, INC. Page I of1 2476.0o01Y.10oISAP.APB



Site Name:

Sample ltr:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Obseryations:

Laboratory Hame:

Proiect Number: 2476.000{Y002

{ {5 & * l0 I - 5* * 0,5 -Z sampte rime: / /99

lfq2270,26Zq62 Lonsitude: g c/ 26Vo, Sfi 7 5 q

Samole lnterval
wr sateptane fiilsll. O,f - 2

*Y58 * /01 eraxeaains; O.? (f h7

Assoeiated site Feature ,So,lh /crc. /onJ 0,-t"\ Pliili 
site Feature 

Y
Composite

5anJQ) o,d5;H /oole wef

Grab

Brrpn
TestAmerica

Quality Control tGC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 x
Soil

TCL SVOCs 8270 {
Soil

TAL Metals 6O10 v
SoiI

TCL PCBs 8082 x'
Soil

TCL Pesticides E081

Soil
Total Gyanide 9012 x

Eoil
Fluoride 30$ (

SOiI
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisfirre content

TotaX Organic Garbon

ROUX ASSOCIATES, INC Page I ofl 2.176.0001 Y_ 1 o{vsAP-APB



Site Name:

Sample IO:

Date:

Weather:

Latitude:

CFAC Project Number: 2476.000{Y002

/laa

c lea" 000

lrcl Zf7, 262/62 Longitude: Bqz 670, ,Sf 7f/

Coordinate syshm:

Boring ID:

MT StatePlane
Sample lntervald;i;; /o - /Z

5Y5#-- * ppneaatns; C.Cy'Fft1
---rT--

Assocrated site Feature, frr/h ferc. /r,J J:t"A
Ytlithin Site Feature(YIN): Y
Gomposite

Visual Observatio*s:

Laboratory Name: TestAmerica

Quality Control {GC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

9o, J C() o^

Analysis
$oil

TCLVOCS 8260 {
Soil

TCL SVOCs $270 (
Sotl

TAL ltfletals 60{0 \a
Soil

TCL PCBs 8082 (
$oil

TCL Peticides 8081

Soil
Total Gyanide 90{2 (

Soil
Fluoride 300 d

$oll
PCtrD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Garbon

ROUX ASSOCIATES, INC. Page 1 of 1 2,176.0001Y. logsAP^APB



$ite Name:

$ample lD:

Date:

llYeather:

Latitude:

GFAC Proiect Number:

t?SB' tci - 5-C - 0 "d f SampleTime: t SJ C'

Itt{io<(. 2ZS1 Loqgitudei {'1 33totr.27o7

Coordinatesystem: tllTStatePlane
Samole lntervalr /q' /\') -L', ('(ft-bls): L - ,

Boring lD: LfSB /c.] PID Reading: /a
Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name:

{ i ::r\ /tt i'' il,
s-t{-n 3r", ro( 7 tva tz r r vb uS t t"l1/:,

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOCs 8270 K

$oil
TAL Metals 6010 K

$oil
TCL PCBs 8082

(

Soil
TCL Pesticides 8081

Soil
TotalGyanide 90{2

Soil
Fluoride 300 K

SOiI
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC Pag* I of I 2476.0C01Y. 1 00/SAP,APB



Site Name:

Sample lD:

Date;

llYeather:

Lstitude:

Coordinate system:

Boring lD:

Projeet Number: 2476.0001Y002

L{5{; -/oi-.i2, C t -J SarnPleTime: t3t Y

r i<{ LoS I . LZSaI Lonsihrder 9.4? <t,V. ZV b}

MT StatePlane
Sample lnterval
(ft-bls): d 9 :eL

( fS i3 t r.,Q PID Reading: {.7

Composite

Visual Obeervations:

Laboratory Name: TestAmerica
S;t+t@<€

Quality Control {0C} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOC$ 8260 x
Soll

TGL SVOGs &270
.,{

$oil
TAL Metals 60{0 Y

Soil
TCL FGBg $082 (

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 {

Soil
Fluoride 300 (

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

ROUX A$SOCIATES, INC Page I of I 2476.0001Y. 1 00/SAP-AP3



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Froject Number: e476.0001Y002

C€Sr\- /o; - (o - lo " rA SampleTime: lqoCI

flrar, :?o " t' ... , .-

tt4 L OS / LLt1 Lonsttrde: 9q Z 3t, ta . L7 oV

MT StatePlane
Sample lnterval
{ft-bls}: iD-lQ

C1SB'1a,1 PlDReading: C i
l/Yithin Site Feature

Associated $ite Feature: 'uu1-tt Qz, (Y/N

Composite

Visual Obeervatlons:

Laboratory Name: TestAmerica
s cand 

1, u)e-* ,

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 K
$oil

TGL SVOCs 8270 {
Soil

TAL ttretals 6010 (
Soil

TCL PCBg 8082 (
Soil

TCL Pesticides 808{
Soil

Total Cyanide 9012 Y
Soil

Fluoride 300 (
Soil

PCDDI PCDF 82gO

Grain $ize Analysisl bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page I of I 2476.1)@1 Y. 1oo/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

(-{;6 rc..t -ljc, .. . j : Sannple Time: l)-..L

8.{3 2Lls . ?-ttl

MT StatePlane
lnterval ,\ -_ A t\J L.,,.Sr

C FSn *tctq PlDReading: O"D

Associated Site Feature:

Grab Composite

Vleual Observationa:

Laboratory Name:

t"J,'{ta , SC'*"t€ (

L rth-r- .{ . $ a ncl ,
bb(€Sr5cr"1s m-C
Sdt+r.-,r.:6t

TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

var*\w ctora,,. i-{5"F

Analysis
Soil

TCLVOG$ 8260

Soil
TCL SVOCs 8270

(
$oil

TAL Metals 6010
V.

Soil
TCL PCtss 8082 {

$oil
TCL Pesticides S08{ (

Soil
TotalGyanide 90{2 (

Soil
Fluoride 300 X

$oil
PCDDI PCDF 82SO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Pase 1 of I 2476.000r Y 1 oC/SAP-APts



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD;

MT StatePlane

Project Number: 2476.0001Y002

(€':A- ]L4-sc c.<;=L SampleTime: 1z*ta

ol l t3l t\p s

?arkY eloi'tcl'a, ('{'{: *- -

15tlqS} <+qR - .Lo.nsitlde: fiL't3rL1s.31"B
Sample lnterval
{ft-bls}: C \-L

CFS&- {aq PlBReadlng: t I

Composite

Associated Site Feature:

VisualObseruatiofi$i b,tuoSV qra, f -c &AfivZl vt+u St,ye tcb+ur, l.itftt S it1,
' l,*te {. Sanct. wz* ,o'lens.t_

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260
'1

Soil
TcL SVOCs 8270 K

Soil
TAL Metals 6010 {

Soil
TCL PCBg 8082 x

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 (

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 82SO

Grain Size Analysis/ bulk density/
moisture conGnt

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

fiJlatrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC, Page 1 of 1



Site Name:

SarnplE lD:

Date:

Itlfeather:

Latitude:

Project Number: 2476.0001Y002

{- fS tf itt ,4 - I'C. ' t t:' - t Z Sample Time: \L30

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): lD " /a

Boring lD: f FSt3 - I o t] ptD Reading: A 1

Associated Site Feature: 5 i,t

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOCS 8280 (
Soil

TCL SvOCs 8270 x
Soil

TAL Metals 6010 Y
Soil

TCL PCBs 8082 Y
Soil

TGL Pestlcides 8081

$oil
Total Cyanide 90{2 X

Soil
Fluoride 300 X

Soil
PCDBI PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES. INC. Page I of I 2476.0001 Y 100tsAF'APg



$ite Name:

$ample lD:

Dah:

llUeather:

Lattude:

Goordinate system:

Boring lD:

CFAC Project Number: ?4?_6.qqQ!Y!q?

LF\B - it:\-5C * C *c E- SamPleTime: i SO O

fi] I 13 ttt-; Sampler: 5 "V

,s4 2o3to. llSV

MT StatePlane
Sample lntenral
{ft-bls}:

CFS& ." tA€i ptDReading:

Associated Sit* fu"trr", 'jrrr-ir" i+r,rr,., tr.,., f',r,",rS illll)'l ]it" 
F*1u*-L- 

-

t-ongituo*' 8q = qL, + .'#f,(D

0*0

compoette tf
Visual Ohservations:

Lahoratory Name: TestAmerica

-l S.r.
t , i'or.l r acrS/ a<af $ - r"4 a iJ tt.)

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Noteg:

Analysis
Soil

TCL VOCS 8250

$oil
TGL SVOCs 8270 V

Soil
TAL Mehl* t010 (

SoiI
TCL PCBs 8882 (

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 Y

Soil
Fluoride 300 tY

Soil
PCDDT PCDF 82gO

Grain Size Analysis/ hulk density/
rnoisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 ?47€.0001Y 1 0o/$AF-APB



$lte Name:

$ample lD:

Date:

Weather:

Latitttde:

Coordinate eytbm:

Bodng lD:

cFsB- tol --50 - o ;-a $ample Time:

, i{q 4o5u" l?5? . Lglsitl|qe:{Ll3tul'}- oI'J8

MT StatePlane
Sample lnterval
n-or"f, Ct a

Associated sit" r""tur",,!o,., nn lr.r'o n r.,, fr,','6 H1$,] 
Sit" Flt t 

j/ 
- 

.

Composite

Visual Observations: L,

t nit \ )-
Laboratory Name: TestAmerica

Quality Control {0C} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOC$ 8260 \
$oil

TCL SVOCs 8T7O {
$oil

TAL Metals 6010
(

Soil
TCL PGBs 8082

(

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

(

Soil
Fluoride 300 ,(

Soil
PCDD' PCDF 8290

Grain Size Analysis/ hulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of1 2476.0001 Y. I 00tSAP-APB



Site Name:

Sample lD:

Date:

llYeather:

Latitude:

Number: 2476.000{Y002

c€58-taq-so*tD- Time: t ;':-a)
('\ !

t7 i i ;, t )lj Sampler: --r v'V
l!

tl4 LoZw. t?tT Lonsltudergq3 1U'1 . bl Lte

Coordinate system: i/lT StatePlane
Sample lnterval
(ft{ls):

Boring lD: d,€g fr - lD.,; ptD Reading: D .l

Associated Site Feature: 5'; gercotabon P,

tYithin $ite Feature
(Yft't):

Composite

Visual Observations'" 6*,ca f a 1,- n,! {n-. .tz
irrzcq S, tl t uu<J, ltc&

Laboratory Name: TestAmerica

Analysis
$oil

TCL VOCS 8250 (
$oil

TCL SVOCs 8270 (
Soil

TAL i/letals 0010 (
Soil

TGL PCBs 8082
,{

$oil
TCL Pesticides 808{

Soil
Tohl Cyanide 90{2 1

Soil
Fluoride 300 .k

Soil
PCDD' PCDF 82gO

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page I of 1 2476.0001Y. 1 o0tsAP"APB



$ite Name:

Sample lO:

Date:

llUeether:

Latitude;

Coordinate system:

Boring lD;

Visual Obseryations:

Lahoratory Name:

MT StatePlane

t/Uithin $ite Feature
Associated Site Feature: S cutl-kl f 4rLcknh p< {}r"NNl, y

Connposite

CFAC Project Number: 247610qq1Ygge

aFsB' tt o -5o * 0 - o-r $ampleTime: 4 t: O

rqt i?uF,,.(y3 q{ - Lengitude: '3 5 3 53! trfl
Sample lnterval
{ft-bls}: ,; -{ '',*

{€9t7 tt o PlD Reading: t ' le

cabbUSr,fu* .(-, 3t^r<-?. ,Va?
T?$4ryrtc? - _ f oavs/**,n,4, rnircu *, , Kt) s"1

Quality Control {AC} sample

Field duplicate

lllatrix Spike

Matrix Spike Duplicate

Additional Notes:

?c,rl\V t 
(cw el,t4, { So {>, .-

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 60{0 I

Soil
TCL PCBs 8082 {

Soil
TCL Pesticidee 8081 K

$oil
Total Cyanide 9012 (

$oil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysirtl bulk density/
moisture content

Total Organie Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 0001 Y. 1 0oISAP-APB



Site Name:

$ample ltr:

Data:

llYeather:

Lafitude:

Coordinate eystem:

Boring lD:

MT StatePlane

Project Number: 2476.000{Y002

7 I t Ll I tA Sampleri s vy' ,- ,, ,

far'il? Clo;,tr;{.4, {{'f 
,

l54 l4ks.tr3fS- .,," r-oneitugg: f4353Lt 1r5;
Sarnple lnterval
{ft-bls}: i 1' .;-

CFSB*tle PlDReading: -CI,<
\lUithin $ite Feature \t'

AssociatedSiteFeature:Sc+tt-. {}.traclahln fu,,J {Y/N}: /

Composite

Visual Observatione:

Laboratory Name: TestAmerica
t.p-(n, /oo gq

Quality Control {aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL $YOCs 8270
(

Soil
TAL llietals S010

Soil
TCL PCB3 8082 (

Soil
TCL Pesticides 8081

$oil
Total Cyanide 90{2 (

$oil
Fluoride 300 {

$oil
PCDDTPCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carhon

ROUX ASSOCIATES, INC, Page I of i 2476 0001 Y. 1 0aySAP"APS



$ite Narne:

$ample lD:

Date:

Weathor:

Latitude:

Coordinate system:

Borlng lD:

Project Number: 24f6.0001Y002

CqSR*tto-So*to tL $ampteTime: 43O

MT StatePlane
Sample lnterval
(ft-bls): -' J ;

CF 98 't i r: * . P0aeaamL .- -0 ' 4
Within $ite Feature V

Associated $iteFealrg:'$ tl.yn f<r tcial:an {r'ntf V

Composite

Visual Obseryations:

Laboratory Name:
I 06<<- / t24 b'

Analysis
Soil

TCL VoCS 8260 {
Soil

TCL SVOCs 8270 ,(
Soil

TAL Metals 6010 X
$oil

TCL PCBg 8082 Y
Soil

TCL Pesticid€s 8081

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 x

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Itlatrix Spike Duplicate

Additional Notes:

,o r';'iu c I att t\,4,, {{o:(tr

ROUX ASSOCIATE$, INC. Page i of I 2476.000 1 Y. 1 00rSAP-Ap B



Site ilame:

$ample lD:

Date:

Weathen

Lattude:

Coondinate system:

Bodng lD:

CFAC Froject Number: 2476.0001Y002

ef sg- p3 - Str- - c - e .S- SampleTirne: D1 If)

?\gi lltu samPler:5wlAH

la ir'li.i i i, f-
t

.)

l'i " .']'l 1l i; i ,,; Longitude: :'r, '. :,--r '''. ;- - ' ic

MT StatePlane
Sample lnterval
{ft.bls}: (f-O,5

LF";il rl3 PlDReading: ," --

\lYithin Site Feature
Associated Site Featuret -:, ;-i.-: ir;-i, ;i,. |:1.;r pi.:ii (Y/N): Yc \

Composite

Vioual Observatione:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCLVOGS 8260

Soil
TCL $VOCc 8270

(

Soil
TAL Metals 60{0 Y

$oil
TCL PCBs 8082 x

Soil
TCL Pesticides 808{ x

Soil
Total Cyanide 90{2 )i

$oil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain $ize Analysisl bulk density/
moisture cnntert

Total Organic Carbon

ROUXASSOCIATES, tNC. Page I of I 2476.0001 Y. 1 00/SAP-ApB

Grab



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

GFAC Proiect Number: 2476.0001Y002

Cf5B- i I 3 - sc*o-e,rPb samplerime: Oql 5

fl\3r i tt, sampler: AiJ

('l o ar gO"r

MT StatePlane
Sample lnterval
(ft-bls): O * (),5

crSB- )t3 PlDReading: O,C

Associated Site Feature: : Y€s'

Composite

Visual Observations: L-r(i! r I kJ..:_ *rrLr_r..i S r.,-r.tl' ,",.. -i.r ,, .:-T. tr !to: !i -f , .rve'r,. rti :ia-..r'r ,t-r
J)i

l-aboratory Name: TestArnerica

Analysis
Soil

TCL VOGS 82S{'

Soil
TCL SVOCg 8270

$oil ;4,14 0,,! ty;f*t{letda€0{t- /
Soil

TCL PCBs 8082

Soil
TCL Pesticides 808{

Soil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD/ PCDF 82gO

Grain $ize Analyeis/ bulk density/
moisture content

Total Organic Carbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

L€ad Sir: ur d On lwr

Within $ite Feature

ROUX ASSOCIATES, INC Page I of I 2476.0001Y. J 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate syetem:

Boring lD:

CpSB- I l3 - So- ,3.s- z SampleTime: OlA
Sl<tltt, samPler: APr /Sw

$e{? $t*tePfane
$ample lnterval
(ft"bls!: A .5 * 2*

OFSR-lt3 PlDReading: O

Assoeiated $ite Featur*:

Grab Compos*te

Visual Observations;

Lsboratory Name:

Quality Contrct {Aei semple

Field duplieate

Matrix $Bii<e

Matnix $pike Dup!icate

Additional Fjstes:

Withln $it* Featur*

Analysis
Soil

TGL VOS$ 82GS x
Soil

TCL SV0Cs 827S X
Soil

TAL [fietals S0l$ x

$c!!
TCL FCBs 8082 x

$olN

TeL Festicides 808{

Soil
Total Syanide 9S12

{.

Sail
Flucride 3S0 d

$oil
PCDN' PCDF 82SS

Grain Size Analysisf hulk densityl
rnoisture content

Total0rganic Carhcn

ROUXASSOCTATES, rNC.

Frojeet Hurnber: g476.00$tYCS2

Pap I ofl :476.0061Y. J 0SiSAP'ApB



Site Name:

$ample lD:

Date:

lfileathen

Latitude:

Coordinate system:

Boring lD:

Fraject Nurnber: a,47S"S0S'tY08A

ql 3\llb sampler:Pujsv/

Sample lnterval
itTstaEPlane ffi'bis): 2-i -.
CtrSR:rt3 - -,.PlDRe?ditlg: 

o'o -

&sse*iate$ Srte Fs*ture:

Composite

Within Site Feature

VisualObservatioilE: f,,vor"+,r m-g. !flN(1, eomr ryr c g,-avpl, li#ra reh+t-rsrl

Laboratory Hame: TestAmerica boulri'e rs trp ro to" f o^9 I
to.rK,. rro, st

Analysls
Soil

TCL VOGS 8t60 X
$oii

TCL SVOee 827S v
Soil

TAL frretals E0{0 v
$oil

TCL FGBs 8082 Y

So!l
TCL Pe*ticides 8S8{

Scil
Total$yanide 90t2 x

$oil
Fluoride 3$CI

/
Soil

FCDD, PSBF 82SO

Grain $ize Analysi*/ bulk densityl
moisture content

TotalOrganic Carbon

Guality C*ntro! {AC} sannple

Field duplicate

*latrix $pike

ltfi atrix Spike Duptieate

Additional Nates:

See Bor't * a

R*UX ASSOCIATES, iNC, Page I of I :'4_ ,: r'l;:' -t- ta., :::t:.

Grab tI



SiG Narner

Sample lD:

Date:

Weather:

Latitude:

Coordinab system:

Bofing lD:

Project Number: 2475.0001Y002

(.FSn " ltq- i0- il, {, \* Sampterime: "t tc

MT StatePlane
Samplelnterval A -,t
(ft-bls): (- L' t

t-r5 B I t4 PID Reading: OV

Associated Site Feature: S. Cgr"c ilrnrJ\
\lUithin $ite Feature - ,

(Y/N): N

Composite

Visual Observatlons:

Laboratory Hame:

av+2, L r+ft<

*ra q ( et'"b tr, / /-rlc; S t
TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 82S0

Soil
TCL SVOCs 8270

(

Soil
TAL ltfretals 6010

.X

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300

V

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001 Y. 1 00/9AP-APB



$ite Name:

Sample lD:

Date:

llYeathen

Latituda;

Coordinate system:

Boring lD:

CFAG Project Number: 2476.0001Y002

cf\ t7 - t t Lt- S O' 0 t -t samplerirne: 7't t'

MT StatePlane
Sample lnterval
(ft-bls): I f"'-i

Cf ;B -it4 PlDReading: O'a

Associated Site Feature: .!,r.,+r' l?ii.. l rr:[ ;, HH',T 
site Feature A.J

Composite

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

('aii)il!' sampler: )n/

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL $VOCI 8270 K
$oil

TAL Metals 6010 (
$oil

TCL PCBs 8082 V
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 ,(

Soil
Fluoride 300 K

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of1 2476.000 1 Y.1 oo/SAP-APB



Site Name:

$ample lD:

Date:

Wea$rer:

Latitude:

Coordinate system;

Boring ID:

Vlsual Observations:

Laboratory Name:

MT StatePlane
Sannole lnterval
n+,r!l' tu / \

Project Number: 2476.000{Y002

<- ft-B : il'l - t
I I I .l ,' tt , Sampter: 5'W

.lic'.r, SS',r

C FS t1 'ltLl PID Reading: (t qJ

Within Site Feature
Associated Site Feature: .i, i. n,r f :, , F, .,,{\ {YlN):

Composite

Zcbbl rS , l oc'f t t>'t ct ; 51

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 X
$oil

TCL $VOCs 8270 Y
Soil

TAL trtretals €010 (
Soil

TCL PCBs 8O$2 (
Soil

TCL Petticides 8081

Soil
TotalCyanide 9012 {

$oil
Fluoride 300 V

Soil
PCDD/ PCDF 32gO

Grain Size Analysisl bulk density/
moisture content

Total Organia Carbon

ROUX ASSOCIATES, INC. Page t of I 2476.0CO1 Y. 1 00/SAp"APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordlnate eystem:

Boring lD:

Frcj*ct Nunrb*r: 2476.0S0tYSS?

8l'3i ll\o. -, sampler:AHl5W

,,-:-\)'L% rrr*r r r,,,t3 .'l; *? Longitude: 1,iqzr i . rr.y3e

Sample lnteryal
i{TgtatePlane _ (ft-bl?},O-O.S 

,,

CF:g-trS PlQReaqing: 0'O -
A*sociated it* Fe*ts.*re: 'lfit;lq4.

ruL*_--J
S*nnposite

Vi*ua! Sbservations:

Laboratcry t*ame: TestAmeriea

Suality Contral tACl sannple

FI*ld duplieate

ffiatrix $BEke

Matrix Spike Suplicate

Additional Notes:

-5O-O-O.S SamBleTime:

Within Site F*atur*

Analysis
Soil

TCL VOC$ 8e60

Soil
TCL SVOCg 8270 x

$oil
TAI- Metals 60{0

x

$eil
TCL FCBs SSS? .{

Soil
TCL Pesticides 8081

$il
Total Cyanide 9012 {

$oil
Fluoride 300 x

Solt
PCDD' PCDF 8?gO

GraEn Size Analysisl bullt densfity/
moistura cantent

?otalOrganie Carfucn

RQUX A$SOCIATES, INC Page I of I 2475.0&01 Y 1 +Sj$AF-ApB



Site Name:

Sample lD:

Date:

Ylleather:

Latitude:

Coordinate aystem:

Boring lD:

CFSB- t15' SO-O.S-Z $ampteTime: lafo
:i\ ltu Sanrpler: A}} isvrj

--h^zrrbp'f .*-,-, ,,, .. -
r5,L{ lEiz3.?a9? Longitude: .8{*zr c.tLa<o

StlT $tatePi*ne

CFsts-ttg PlDReading: O'O

A*soeiated $ite F*ature:

eomposite

Visual Observatiotls:. Bw,w'a l:i t+) 9.hNO ,.,<ovtnp si 14 anf:{ {"-c gr^vel, Li rlq
Caloiole'/ ry1 a,'Se

Laborat*ny N*me: TestAmerica

An*lysis
Soil

TCL VOCS 8260 x
Soll

TGL SVOGE 8270
x'

Soil
TAL iletals 6010

v
Scil

TGL PCBs 8082
*

Soil
TCL Pesticides 8081

Scil
Total eyanide 9012

x

Seil
Fluoride 300 X

Soll
PCDD/ PCDF 82gO

Grain $5ze Analysis/ bulk densiffI
rnoisture content

TatalGrganic Carbon

Qualiff Control tAe) semple

Field duplicate

$Jlatrix $pilre

Matrix Splke Duplieate

Artditi*na{ Note*:

Sarnple lnterval

Withi:r Site Feature

RGUX ASSOC}AT=S, INC, Page I of I 2475.t$c1Y. 1 sf'l$AP-APi

Froiect Number: 2476.&SCI1Y0g?



Site Hame:

Sample lD:

Bate:

Ylleather:

Latitude:

Project Number: 447$.0$0tY0Sa

CBB.-tt5-So-A-i salnPterime:, ,lt-.? - .,

SlFllrls samPreta,+lsw .

\oT4; fid€ .- - , -

Csordinate *ystern: F#T $tateFlan*
$annple lnterval *. .t(ft-hls!: j' 'f

Boring lB: (-rsB- \\5 PiO R.eeding: o ,J

A*eoeiated $ite Feature: 5i: u*

eornposite

VisualObscrvatiotr*: fiy*t::^ .t:ck) SI+NO .a"ta {-n (4{LAV=L,. so*'e ca-qL,i.e

a,ncl bO.--i 4(er' , fttd;a4 l-a {€ '.e4 fnt, ji
Laboratory Name; TestAmeriea

Analysis
Soil

TCLVO6$ 8e6e x
Soil

TGL SVOCg 8270
't'

Soil
TAL iletals 6010

t'

Soil
TCL PCBs 8082

7

Soil
TCL Peeticides 8081

Soil
Total Cyanide 9012 x

$oil
Fluoride 300

x

Soil
PCDD' PCDF 8290

Srain Size Analysisl bulk densi$
moisture conter*

Tatal Orga*ic Carbcn

Quality Sontrol {AC} saffiple

Field duplicate

tutairix Spike

ffiatrix $pike Duplicate

Additiomal Hetes:

SCE BOt\^ tg A

Withln Si?e Featcrre

ROUX ASSOCIATES, INC. Page I of I ,4l::'j1., ( ;::i..t ,,:..



Site Narne:

$ample lD:

Dats:

llYeather:

Latitude:

Coordinate system:

Boring lD:

GFAC Project Number: 2476.0001Y002

cF-50 - ll6 - So -?'0,,kam*rime: 0?,7.C

7 '2L' lG sampler: ,n
c/saY ffo

lrll I 60v , /0 6 2+3 Longitude: 8Lt5 o93. gg3 ? t3
MT StatePlane

Sample lnterval
(ft-bls): o- os

QFSP : l.l 6 , Pr:er"*rs, 0'0 f/ru

TestAmerica

Quality Control {aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

(o,'brJ n,-l n fiouel,
Idn d 90aam -'

re -)ocaled )a" *o
oon.l, J walcp

Associated site Featur ,, finlh y'uy., i'un a Ul|,T 
site Feature 

Y
Composite

Virsual Observations:

Laboratory Name:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 60{0 x

Soil
TCLPCBs8082 ' X

Soil
TGL Pesticides 8081 x

Soil
TotalCyanide 9012 X

Soil
Fluoride 300 K

Soil
PGDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Garbon

Z

ROUX ASSOCIATES. INC. Page I of I 2475.000 1 Y. J 00i SAP-APB



Site Name:

Sample lD:

Date:

lllleather:

Latitude:

Coordinate system:

Boring ID:

Project Number: 2476.0001Y002

C Ff 0 *t) 6 - 5o -a,S - Z samplerime: Cqt/C

V-2L-/6 samprer: ,/kj
c le ^r ,5"
I fL/l0o 7, 106Z?3 Lonsitqde: 9QSogt. 893 7tg

MT StatePlane
Sample lnterval
{ft{ls}: O,f - 2

Associated Site Feature =5rrrlh
Composite

visual observatio ,r, 0 uau n fion ) *') G r^re I ,' /orre,- w rt 
-

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 v
Soil

TAL Metals 6010 Y
Soil

TGL PCBs 8082 V
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 {'

Soil
Fluoride 300 X

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Crile.4 *;-) l, c/r,,e I +

fl ,' re - l'"^leJ
J"- {a trn)uJ
wai|v

ROUX ASSOCIATES, INC Page I of 1 2476.0001Y 1oo/SAP-APB



Site Name:

$ample lD:

Date:

lffeather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

CFSF - ) 16- So - /o '!? sanaerzme: O 4 20

7'27- l O sr pt"r, {fff
e /e^r Ito
f4, , /06 ?,

MT StatePlane
Sample lnterval
(ft-bls): /o-/2

Associated Site Feature:

Grab Composite

visuatobservatio n*, B rou,n, fnn L ^, J . Grarrc ) S / oog e t *o*
Laboratory Narne: TestAmerica

Analysis
Soil

TCLVOCS 8260 X
Soil

TCL SvOCs 8270 v
Soil

TAL Metals 6010 x
$oil

TCL PCBs 8082 x
Soil

TCL Peeticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain Size Analysisf bulk density/
moisture content

Total Organic Carbon

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Pe - I ,oo.lrJ Juu +o

ROI"'X ASSOCIATES, INC. Page I of 1 2476 0001Y.1601SAP-APA



Site Name: CFAC Proiect Number: 2476.000{Y002

Sample ID: CFSB- /t0 -So - o -o,5 sampterime: llOS
Date: 7-Zt- l0 Sampler: 5n
Weather: o/ea'r g5o

Latitude: Fttf 34 t 4 94 866 flonsitude, 5q' <7cl < o< L' . 
T

Goordinate system: MT StatePlane
Sample Interual
(ft-bls): O -O,5

BorinsrD: CF98-/lg PID Reading: 0, O

Associated Site Feature, gonl h P"r, fot A.
ttVithin Site Feature
(Y/N):

Grab v composite t]
Visualobservations, Brro-n, 5anl, k-n) a.i EZ?ll), /oo;g-,wr/
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8e60

Soil
TCL $VOCs 8270 {

Soil
TAL Metals 6010 {

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081 {.

Soil
Total Cyanide 9012 t'

Soil
Fluoride 300 y.

Soil
PGDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Fage 1 of 1 2476.O001Y. lDo/SAP APB



Z

$ite Name: CFAC Project Number: 2476.0001Y002

Sample lD: CF50- llg - ro -AS- 2 sarnprerime: /JS?
Date: 7 '?t: I 6 ,.., ?" prur, 7l .

\lyeather: Clea. Sf'
Latitude: t 5t/ t ,^tl q fi 121 Longitude: 9+5frt , ?A?866

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): O,5 -Z'

Borins tD: J FS g' l l g pD a.x,"g,

Associated .,r" ,"r*rr"t5^, oV', (tf.,,i,,-h, ,,-. #,,..#}lf}.,n 
* 

Y-

m compsite tl
visualobservatior*, ,Bfau\ .fAilJ(n'c) anJ 6rave ) ,'. larra, hr+
Laboratory Name: TestAmerica l

Analysis
Soil

TCL VOGS 8260 /
Soil

TCL SVOCs 8270 {
Soil

TAL Mekls 6010 x
Soil

TGL PCBs 8082 v
Soil

TCL Pmticides 8081

Soil
TotalCyanide 9012 V

Soil
Fluoride 300 {

Soil
PCDD' FGDF 8290

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476.000'1 Y. 1 o0/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goodinate system:

Boring lD:

Proiect Number: 2476.0001Y002

C FSB- llg-g0-/o-12 sampterime: ,l f ?D

7-2t-16 Sampler: 5/Y)

Cl ear 9ro

/ 5q/ 9eq. q trr?Z? Lonsitude: g?rrql , 4g?8a6

MT StatePlane
Samole lnterval(ft-brs): 1C " lZ

CFS B - I lfi poneaaing: {\r ,C,

Associated ,n r*rr*,{onthle* PonJ Yr'i'*'l,'T'"|"" --Y
Composite tl

,r-e*visual observations: 0 ,r* fo, G oor* I

Laboratory Name: TestAmerica

Analysis
Soil

TeL VOGS 8200 *
Soil

TCL SVOCs 8270 K

Soil
TAL Metals 6010 (

$oil
TCL PCBs 8082 {.

Soil
TGL Pesticides 8081

Soil
Total Gyanide 90{2

(
Soil

Fluoride 300 (
Soil

PCDDT PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Gontrol {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001 Y.10o/SAP-APB



$ite Name:

$ample ID:

Date:

Weather:

Lditude:

Coo$lnate *ystem:

Boring lD:

CFAG Proiect Number: 2476:00-_0{Yqql

{fsr1 'tt-r-5t-a r, f SampleTime: O'a,:-a

lUlT StatePlane
Sample lnterval
{ft-bls}: o -D'r

('FS13 - li "t PtD Reading: 0 t:

Associated Site Feature: \ttlGrab Composite

Visual Obseryatione:

Laboratory Name: TestAmerica
lrau- tabarS, mois*t /r.ros-<

Quality Control (QC) sample

Field duplicate

Matrix Spike

Iliatrix Spike Duplicate

Additional Notes:

ifttr-]1 f .iclSl. Lorcttu{e: {4s2?3.?tSL

Within Site Feature

Analysis
Soil

TCL VOG$ 82S0

Soil
TCL SYOCo 8270 x

Soil
TAL rrietals 0010 {

Soil
TCL PCBs 8082 d

$oil
TGL Pesticides 8081

Soil
Total Gyanide 9012 {"

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis, bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of1 ?476 0001Y 100/SAP-APB



Stte Name:

Sample lD:

Date:

ll9eather:

Latitude:

Coordinate syatern:

Boring ID:

Visual Observations:

Laboratory Name:

MT StatePlane

CFAC Proiect Number: 2476.0001Y002

CiS,-", -llq *5u-i i. -2 SampleTime: 0B3o

Fe.vr-l 
,.r . t r..-ori r-,*. 5C ' F

Sample lnterval
(ft-brs): C'i-Z

(.fifi-ti"l- - - 
PtDReadilg: O I_,--
Within Site Feature

Associated Site Feature: \,J .,.1-v, 'f e r , i t ar [. i L] '-, Pr.nil.r fflN]: Aj

Composite

;r
(S,D _t /;j (i
i? €-.#J.- 

( -:'''a r/

{-t 3t'e<''tt*, 1na i9* t loo54_
TestAmerica

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8?60

Soil
TCL $VOCs 8270

Soil
TAL Metals 60{0

Soil
TCL PGBs 8082

Soil
TCL Pesticides 8t181

$oil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page i ofl 247e.0001Y. 1 o0/sAP-ApB



$ite Hame:

$ample lD:

Date:

Weathen

Latitude:

Coordinate syatem:

Boring lD:

Visual Observations:

Laboratory Name:

Wilat 5or e

Proiect Number: 2476.0001Y002

:l,lr ?-l i\i; sampleri-- Sw
oi. t 'i, t ar" Gr''- ' . r--:: .i I ; t-, t

Quality Control (0C) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

iS'l lrt?l. Lp t! ( . t-onsituoa: SL{ 5 Z?3 . q ?ti
Sample lnterval
{ft-bls): lD'la

i ii& - tt"t PID Reading: O <
Within Site Feature

Associated $ite Feature: j.:,,''!r tfr ir:aLtt.: f t,,/'1 {Y/N}:

Composite

TestAmerica

MT StatePlane

lor: p ,

Analysis
Soil

TGL VOCS 8260 x
Soil

TcL SVOCg 8270 K
$oil

TAL Hetals 6010 Y
Soil

TCL PCBg 8082 X
Soil

TCL Pesticides 8081

$oil
Total Cyanide 9012 X

$oil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain $ize Analysis/ bulk densityl
moisturc content

TotalOrganic Carbon

ROI.,'X ASSOCIATES, INC. Page I of1



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring ID:

CFftL Project Number: 3qlts, OOO, YOOjL

C F50 ' l2o-5o - o-o,5 sampte rime: Oa/ 0
5*t9-/6 sampter: ,/hqron

f'[.clad) OSF

4lO U6b . A+A13 O Lonsitude: lflt bfel q ,eAk t

l-l'T s+^te f late ;il':f 
rntervar 

0 - CI,g

1

Associated Site Feature:
Within Site Feature

CompositeGrab

Visual Observatio ns: 5 ": 
n A ,, ri i. i t,,t,e' I

Laboratory Name: T€Sl- Ameri Ca

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 K

Soil
TAL Metals 6010 \

Soil
TCL PCBs 8082 K

Soil
TCL Pesticides 8081 K

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/tl ' O,7n '

CF5'0*/20 epneaaing: (,6f/n1

ROUX ASSOCIATES, INC Page 1 of 1 24;6 0001 Y.1 00i SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

CFlc
C F.'A- / ?lS - 5C -. C,g'"Z sampterine: 6 Q4 (t
f)'i &*/6 s^*pt"r,. L4a<urv

LoS"?

l4ouli>;+ALt\o LonsitudettSllt51"t';I:?Ail
Sample lnterval

fv'r r S+q+e P t ah.e (ft-bls): i)r5 - Z

LFs6 -eb
Associated Site Feature:

Composite

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

P it: /,4 /,, r

'Tesv *rnzn ta

Soil
TCL VOCS 8260 (

Soil
TGL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TGL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
TotalCyanide 9012 K

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

ROUXASSOCIATES, INC Page 1 of 1 2476.0001Y.1 00/SAP AP8



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CF59-iz,s - 50 ^ /A - lZ sanptetime: /OdG
f-10-tG samprer: /4a4oru

Sample lnterval
Mr- Sri.ii-,2 ?tanp (ft-bls): l0-tz

-lzo PID Readinq:

Associated Site Feature:

Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ol, ClovrrJti U S- e

gl0cg<. a7

'f ec l- l\{ttp r,c*

Soil
TCL VOCS 8260 x

Soil
TGL SVOCs 8270 (

Soil
TAL Metals 6010

(
Soi!

TCL PCBs 8082 (
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysisi bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Pasc 1 of 1 2476.C001Y 100,'SAP APB



cf{c Project Number: lj1tt. ooot yoOZSite Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

S-tA% samprer: //oso*
7of clear

ntervalo
- t2t

Associated Site Feature:

Gomposite

Field duplicate 't/
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

J-oli.a{e
cFr6-Dt,P!--sd
a lQ ff i"s

t94Lt7?7,Zo

i*{sf l+n€ (; t-c1

Analysis
Soil

TCL VOCS 8260
Soil

TCL SVOCs 8270 X
Soil

TAL Metals 6010 (
Soil

TGL PCBs 8082 K
Soil

TCL Pesticides 8081 X.

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ztl

ROUX ASSOCIATES, INC, Page 1 of 1 2476 000iY.100/sAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFfiC Project Number: L\lV. oool YooL

C F,< f - /Z/-,f O'O,I -2 samoetime, / f?O
5-/9-/6 s"pt,, / nn'

70 F c)uor
6et, ot zl

Sample lnterval

Nif .3 t-.rt e P ic t.r{ (ft-bls): OrS^2
CF5'B - lZl eon"^ai"g, ?tf ff 14

Associated Site Feature:

Composite

Visuatobservations, WC l( gteded {So< *ccatre ga nl
LaboratoryName: T<S} AfiYi,tLtt

,"'=1-.'4;,,".,4*'a=tlgGi$'' ui 
i,

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PGBs 8082 K

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 x

Soil
Fluoride 300 \

Soil
PCDD/ PCDF B29O

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate l./
Additional Notes:

Within Site Feature

/\1il ea lflC

ROUX ASSOCIATES, INC Pase 1 ol I 2476.0001Y T 00/SAP-APB
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Site Name:

Sample ID:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

- so -7o */; 'f/5
CFi

Ctr'6-
s-/9
Vor

ilnf si-,,+, p, ,. r.( lrif,:'; 
lnt"*'' 

, '- /,/
CF5'8^lZf pun",ains, OrV

Composite

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Number: Ll7:o t<,it

")e^,

)

Associated Site Feature: 
't14, 

{,

Visual observations: --.; r/ J .{ r I I ;'l i,t' /

Laboratory Name: Ttsp A -, n, '

Soil
TCL VOCS 8260 x

Soil
TGL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PGBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

(
Soil

Fluoride 300 K
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

rovnJ E rnq
Within Site Feature

ROUXASSOCIATES, INC. Pape 1 of I 2476 000iY.1 00/SAP,APB

Q lity Cs*tr6'tr{QC} sampleAr-- is



Site Name:

Sanrple lB:

Date;

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

CF|B4 22* So -o -O,5 sampterime: /l VO

5-tq-/G Sampler: /V) e .g otv

c.lo,l u 5S F
8'l i i}q,z*1-o32 - b"srtua"= lflGf?o,&ru565

MT StatePlane
Sample lnterval
{ft-brs}: C '- O,q

cFSS-/22 PID Reading: C1 , C

Associated Site Feature:

Cornposite

Visual Observations:

Laboratory Name:

n,iel ;lft faan
TestAmerica

Quality Controi (AC) sample

Field duplicate

iilatrix Spike

Matrix Splke Duplicate

Additional Notes:

Analysis
Soil

TGL VOCS 8260

Soil
TGL SVOCs 8270 K

Soil
TAL triletals 60{0 (

Soil
TGL PCBs 8082

-/

Soil
TCL Pesticides 808{ {

Soil
To&lGyanide 9012 (

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moistue content

TotalOrganic Carbon

ROUX ASSOCIATES. INC Page i of1 24760C€1Y 1ffi/SAP-APB

I



site Name: cFAc project Humber: 24r6.000{y0o2

$amprerD: CF58.- tZZ-$a^O,S-Z*q*pt"ri".r*, /1/e .,..

Date: 5*lf -/b. sr^ptr, ,4.ns-o
Weather: r- la* Ay ,\S F
Latitude: EI I l5d(,222 O3z Lonsitude: i 54 6,5'70, gfu 56

Sample lnterval
Coordinate system: MT StatePlane {ft,bls}: i , 5- .- Z
Boringlp: CF9B- 122 prDReadins: CO

n Within Site Feature \ .z
AssociaGd Site Feature: bar?, 61r,* rtJ 4re.t+ (yIN): Y

Grab M composite

Visuatobservations: naigi *e,ref g'; /f * €,'r*<r- g,rnJ

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8280 t
Soil

TCL SVOCg 8270 {.
Soil

TAL llletals 6010 K
$oil

TGL PCBs 8082 A
SOiI

TCL Pesticides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 K

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carhon

Quality Control tQC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page I of i 2it76.0@lY.t0O/SAP-APS



Site ilame:

Sample lD:

Date:

Weather:

Latitude:

Coodinate system:

Boring lD:

CFAC Project Nurnber: 2476.0001Y002

C FSfi - lzZ* S'o */o-12 sampte rime: //rf
;- /1- /G Sampler: fl,+-farV

MT StatePlane
Sample lnterval r.,i. i 4(ft'bls): / L- -* I i

C FS B * leZ prD Readins: C, I
Associated Site Feature:

Visual ObeelYations:

Laboratory Name: TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

, lfl65fo, 97,

Grab Composite

Analysis
Soil

TCLVOGS 8260
'(

Soil
TCL SVOGs 8270 (

Soil
TAL Metals 6010

'(
Soil

TCL PCBs 8082 (
Soil

TCL Pesticides 808f

Soil
Total Gyanide 9012 v

Soil
Fluoride 300

'(

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC. Page I of 1 2476 0001Y.1oC/SAP-APA



Site Hame:

Sample lD:

Dah:

Weather

Latitude:

Coordinate system:

Borlng lD:

CFAC Project Number: 2476.0001Y002

CtpSfi - /ej -3V *t -CI,E samprerirne: O,155

{-/q - /6 Sampler: ft|a{a,rt;

ff3'\ffii ,911 lQ'{ b"srn a*, J{4 frt'/, r/6 fwt

MT StatePlane
Sample lnterval
(ft-bls): t,. L;,5

€F 1'fi ^l 2q PID Readins: I ,5
r Within Site Feature \.,

Associated SiteFeature: bdtff,ri,- ,n-J ,4r:'cj-(Y!Nl: 
- - -f_---

Composite

Visual ObservaUons:

Laboratory Name:

Analysis
Soil

TCL VQCS 8260

Soil
TCL SVOCg 8270 K

Soil
TAL Metals 6010 K

Soil
TCL PGBs 8082 (

$oil
TGL Pesticides 808{ {

Soil
Total Cyanide 90{2 K

Soil
Fluoride 300

x
Soil

PCDD/ PGDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUX ASSOCIATES, tNC. Page I ofl 2476.O00 1Y. t00/SAP-APB



Site Narne:

Sample lD:

Date:

Weafier:

Latitude:

Coordinate system:

Boring lD:

Proiect Number: 2'f76.0001Y002

Cf| 8 - lzl . 5'c, * 0,9*Z sanrpterime: l0A I

#97 ?t-tr8Zt lOI - tonsituce: ifttSiit{, ? VQC€4

MT StatePlane
Sample lnterval
{ft-bls}: i:,1

6F5-fi - 123 PrD Reading: O,7

Grab

s;lt
Composite

Visual Observations:

Laboratory Name: TestAmerica

Additional Notes:

Quality Control (aC1 sample

Field duplicate

Matrix Spike

llllatrix $pike Duplicate

Analysis
$oil

TCL VOCS 8260 Y
Soil

TCL SVOGs 8270 {
Soil

TAL Metals 60{0 {
Soil

TCL PCBs 8082 t
Soil

TCL Pesticides 808{

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I ofl 2476 0001 Y 1 OC,/SAP-APB



Site Name:

Sample lD:

Date:

Weatrer:

Latitude:

Cmrdinate $y€tem:

Boring ID:

Project Number: 2476.0001Y002

&3'l gt L ffrl i io'l . t""ni*o*, l{'u 5?/1 . '176 5=&,

MT StatePlane
Sample lnterval
{ft-brs}: /{'/z

) Reading: O,0

Composite

Visual Observations:

Laboratory Name:

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

- 3t) ,- /t: - 1Z*$arnpte Time:

5'-i4-ib sr*pt"r, ^ ,

TestAmerica

Analysis
Soil

TCL VOCS 8260 (
Soil

TGL EVOCs 8270 (
Soil

TAL Metals 6010 (
Soil

TCL PCBs 8082 (
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC. Page I ol I 2476.!O01 Y. i oo/SAP-APB



Site Name:

$ample lD:

Date:

llYeather:

Latitude:

Coordinate system:

tsoring lD:

CFAC Proiect Number: 2476.0001Y002

CFS fi * l2'/-, So *CI-c?,5sampte rime: () I25"
5- - lq -t(o sampler: llas"su

W q eq g , ?'lo 6* l Lonsitude: l fli L/ 762 , 1€4 d+l

MT StatePlane
Sample lnterval
(ft-bls): O- Ors

CF1A -

Associated.,* r***, D,, l*r,.. ,,a ,4,*, illlXiiY"illt" Y'

Grab Composite

Visual Observations:

Laboratory Name:

Analysis
Soil

TCLVOGS 8260

Soil
TCL SVOGs 8270 {

Soil
TAL ltletals 6010 Y

Soil
TGL PCBs 8082 (

Soil
TCL Pesticides 808{ K

Soil
Total Cyanide 90{2 (

Soil
Fluoride 300 (

Soil
PCDD' PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Qualiff Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

ROUX ASSOC}ATES, INC. Page I of I 2476.0001Y 1 o0/SAP-APB



Site Name:

Sample lDr

Date:

Weafier:

Latitude:

Coordinate system:

Boring lD:

Proiect Number; 2476.0001Y002

Cfr?- lZ{ -5O -O,5-2 samprerime: OA 7O

6- tq- to Sampler: fl a jr:n'

c:f "r,J, fi , ,or, tO,
-_-T-_ffi cl 27F,3'io 6Vi u""sit"d*, I {44-W-, /ffi GUI

MT StatePlane
Sample lnterval
(ft.bls}: G,9 *Z

Associated Site Feature:

Composite

Visual Otrservations:

Laboratory Nama:

€; lt eranA

TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CFS'fi -t!q ptD Readins: 2 , g

vorl'1/ A raa

Analysis
Soil

TCLVOCS 8260 (
Soil

TCL SVOCs 8270 Y'

Soil
TAL Metals 6010 x

Soil
TCL PGBs 8082 {

Soil
TGL Pesticides 808{

$oil
Total Gyanide 9012 (

Soil
Fluoride 3fiI (

SOiI
PCDDT PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROI.JX AS$OCIATES, INC. Page I of1 2476.0001Y. 1 C0ISAP-APB



Site Name:

$ample ID:

Date:

lfileatfter:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.000{Y002

C 7.fi* /21^ 51ry *ld '-/Z sampterime, O ffi"t
5-/q- M Sampler: // A Sc/y

c.irudy /'l ,ro,r, 5af
034 ZVfr ,2# 6f i t""git"ar, lf,lU7ffi, lG€1@

MT StatePlane
Sample lnterval
(ft-brs): li JZ

CFSB- )L'/ PlDReading: 7,3

Grab Composite

Visual Obseruations:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260 (
Soil

TCL SvOCs 8270
^tSoil

TAL Metals E010
(

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 K

Soil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC Page I of i 24?6 mC1Y.1o0/SAP,APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CF*C Project Number: 7_Ll?ia.oooi V 06Z-

C Ftfi' / Z5 -So'0-o,5 sampre rime: tr/0
5 - /9 -/6 samprer: /A o sant

70 F c) ea.n

rvtr sra+t- 0ro".{- ;lil':f 
lnterval 

o - cp"S

- 125
Within Site F

Associated Site Featur", lir r, fu

,t

VisualObservations: / t/iin l, ,,, {,' , (

Laboratory Name: -it5t \merr(it

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 d

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 K

Soil
TCL Pesticides 8081

(

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 (

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Composite

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC Page 1 of 1 2476 0001Y.100/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: '2\lA. ooot Vooz

C Ft b- 125 - SO - O,S-Zsampre rime: / , I O
5-/E-l 6 s^pt.r, oy'?ag>'n

7 'f ,,,' *
07'

Sample lnterval ?
Mt- S+atr Ptarue, (ft-bls): L', > Z

/z -!

PID Reading: .*' ...."

,r.rJ ,4Y'q
Within Site Feature

Associated Site Feature: ,K ,9

Grab Composite

Visualobservations: 5'orrJ 4 q).rzr, I

Laboratory Name: f <Sl h ora Ca

Soil
TCL VOCS 8260 (

Soil
TCL SVOGs 8270 (

Soil
TAL Metals 6010 u

Soil
TCL PCBs 8082 K

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 K

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

4/e ?qo

ROUXASSOCIATES, INC Page 1 ol i 2476 0001Y 100/SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring ID:

CF*c Project Number: /L11te, o}o ) y ooz_

,- /9 -/ 6 samprer: fro*.t,
VO F -l eqn

Sample lnterval

rwT 5tata Q tat r\e- (ft-bl;i: 10 " )2-

Associated Site Feature:

Grab Composite

Visual Observatio ns: 5'a n d c-) i h ltiau q I

Laboratory Name:

Soil
TCL VOCS 8260 V.

Soil
TCL SVOCs 8270

(
Soil

TAL Metals 6010
u

Soil
TCL PCBs 8082

{
Soil

TCL Pesticides 8081

Soil
Total Cvanide 9012 (

Soil
Fluoride 300

(
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

,- SA -/0 -/Zsampre rime:

r.rrJ 4re
Within Site Feature

ROUX ASSOCIATES, INC Paqe I of 1 24i5 0001Y 100isAP-AP9



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

f f- 4 {l proiect tlumuer: e.rg. o,rc i v eoc':

CFSB.- llG - S0 -O-G5' samptetime: l?-.ff:

CoS F .lo^.
PLI 0 5 80, o57O28 b"git"a", I f4 5 v44, 242ffi

Sample lnterval .-
M f Stal-a P i..i,r.t- (ft-bls): i .- -. '- - ';:

Associated Site Feature:

Visual Observations:

Laboratory Name:

Gomposite

Additional Notes:

/ ,;t:, r., 7 ,', i'r-, I

T c>r krn e n tez

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082

(
Soil

TGL Pesticides 8081 \
Soil

Total Cyanide 9012 (
Soil

Fluoride 300
.\

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page 1 of 1 2475 0001Y 100/SAP-APE

ffiir:a#tr
ffi

V

Analysis,



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

5'/i 9116 s^*pt"r= ,/Varsotrt

6rF c)car
gi 0 59 B ,05 7 ct Z fr t""git"a., l5y 97uL/. l7Z ? Vz

M r s+qre P ta ^v i,lil':f 
rnterva! 

0, s - z

Grab Composite

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated Site Feature:

Visual Observations:

Laboratory Name:

V
4a J; Syrvel

TtSY llrnzrir ar

CFSB- /2G - Sb - At -/ sampre rime: lzZb

Within Site F

Soil
TCL VOCS 8260 x

Soil
TCL SVOCs 8270 V

Soil
TAL Metals 6010 b{

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 v

Soil
Fluoride 300 X

Soil
PGDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC Page 1 ol 1 2476 0001Y 1001SAP APB

)2G

Analysis



Site Name: (l- t, ? C ProteclNumber: 2't1u. oe c t Y oaz

Sampre rD: c ltr5? ^/26^ 5a - /c */2- sampterimet 17fu
Date: 5-,/8-f 6 s^ pt"r, , Ezn
weather: 6 6' F ,-1, a.
Latitude:

Sample lnterval
coordinate system: 

^t 
SOu+. fit orr- fi-ulsl / 0 * lZ

Borins rD: Ctrf A - /2 6 puaeaaing, /,d /f/1--n - Within Site Feature "
Associated Site Featur ", 9t flrea ifi.i;; Xe.

CompositeE
/'4r) u.-:Jl. gi-rcl

Tts* f*rvz.a r:q

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Soil
TCL VOCS 8260 (

Soil
TCL SVOGs 8270 V

Soil
TAL Metals 6010 K

Soil
TGL PCBs 8082 K

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 V

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC Page I ol I 2475,0N0]Y lOO.SAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CF*C Project Number: LLll'1,.006, Y Ooz

CF50 - /27 - S0-O-O,$sample rime: I ASO
S -/0 -lG samprer: /Lla*ru
65 F alaav

!.tlr lr:lrtl .it3 i f .'1 Lonsitude: t Siin t it * " \s{}aT)Y
Sample lnterval

fin-- S+a.ie P(rttv- (ft-b;;; Q* 0:5

cF60 - )27 PID Reading: 0,3
Associated Site Feature:

Grab Composite

Visual observations: !'i:,t-, o*/.:r--,,.f .l tt;tA-7--
Laboratory Name: fisl Am<r, tc,,

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 \

Soil
TAL Metals 6010 (

Soil
TGL PGBs 8082

(
Soil

TCL Pesticides 8081 {
Soil

Total Gyanide 9012 K
Soil

Fluoride 300 K
Soil

PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

omJr4re4
Within Site Feature

ROUXASSOCIATES, INC Page 1 ol I 2476 0001Y 1001SAP APB

*n-lysE Quality Control (QC) sample



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

a tf fr ( Project Number: 3-'l7a' co{.), { oe z

Cf59- )2?-90-0,5-2 samprerime: //0O
f ^ / 9'/ 6 s^ pt"r= -'

65P n/etn

Sample lnterval
VtT 54ale Fi^ru- (ft-bls): O.; *2

atrr? ^ t L7 PID Reading: i,4
Associated Site Feature:

Grab Y Composite

Visual Observations:

Laboratory Name: 'Tzc+ Art"e,",ta

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

,o-rLAved

Soil
TCL VOCS 8260 Y

Soil
TCL SVOGs 8270 V

Soil
TAL Metals 6010 t

Soil
TCL PCBs 8082 X

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 X

Soil
PCDD/ PGDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page J ol- 1 2476 0001Y lOC]SAP AP3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

C ect Numberi Ltl 'llo 
' o o o

CF5fi- rzt -5o- /o-t2 SampleTime: llLO
s-/9-/6 samprer: /A Agrrv

6S F dear

Sample lnterval
n r Srale ?la nt (ft-bls): / tl - , a
cFs6- /27 PID Reading: ( G

Within Site Feature
Associated Site Feature: 'ark qoJ Ae,

Grab Composite

Visual Observations:

Laboratory Name:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Tr sl brnp a t,,

Soil
TCL VOGS 8260 v

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 K

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

(
Soil

Fluoride 300 X
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I ol l 2476 0001Y 10o/sAP-APB

Quality Control, (QC) sample

E

Analysis



Site Name:

Sample lD:

Date:

Weather:

Latitude:

s l>,tftv Sampler: 5 W

Coordinate system:

Boring ID:

fvtr S*q+e ?la^l
Sample Interval
(ft-bls): 0- 6'f

l:oSp.- (L{ PD *eaains, lF ' I

Associated Site Feature:

Composite tl
'z t , ), qVisual.Observations:

Laboratory Name:

''fn 
S

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Number: ?q'lv

C{SB - l?,{ - 50 - 0-6.1 samplerime: i/t50

{ii 1'l 1:r..{,+ s,,i Lonsitude: }51 27L\- - ci'ZY?

Within Site Feature

Soil
TCL VOCS 8260

Soi!
TCL SVOCS 8270

(
- Soil

TAL Metals 6010 X

Soil
TGL PCBs 8082 Y

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 d

Soil
Fluoride 300

v
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y 100/sAP APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

c(
c

fr L Project Number: Aq1b.0O61 \OOL

L ga qq

Coordinate system:

Boring lD:

MT Slq& Plaru_
Sample lnterval
(ft-bls): o.S-

CFSB- lZf, Pron"aaing: O'b
Within Site Feature

Associated site Feature: L<,-.i^, h r,r y 51ncl\ Ui*l' N

Grab |r| Gomposite E
VisualObservations: 9,w.wa1 1)^ (-A4\y') .u Loyw a,.a (*8 , bl ttt!- kbL, Le

Laboratory Name: 'kS+ Amear q

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 Y

Soil
TAL Metals 6010 (

Soil
TGL PCBs 8082 x

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

-So - 0.9-Ls

ROUX ASSOCIATES, INC Page 1 of I 2476.0J01Y 100/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Associated Site Featu re:

Visual Observations:

Laboratory Name:

Rtc,r; [rc,' a, C(

Grab

PID Readinq: c.
Site Feature

Composite

L(hL ProjectNumaer: ?,41b .iOOIYAOZ

C FSB - 16 -5 O - /o -l2-sample rime: I f I S-
Sfa{/lb s",npr".' SW

o ve rca.S+ , SS ' F

It<l Arry;c q

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

L\aq3a. : l!.{a}US"9

Soil
TCL VOCS 8260 (

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 (

Soit
Fluoride 300 VI

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

o, L(/

ROUX ASSOCIA'TES, INC. Page I of I 2476 0001Y.10o/SAP APB

Qu'ality C o'htrol (QC},samplAnalysis



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

o7fu Project Number:14+b. gj11t Y@L

f.?SB- ruq -SO - O- O.f Samplerime: t53O
i/a*/ l[. sampre.' Sa/
cloudg, U o' ?

fl tltlolq. ?ol? Lonsitude: I5 t Z(a{a/ -fhs I

- Sample lnterval

W Sta+e ?lanL W-oisl: 0-0'S
( ?58 - lLal Poaeaaing: 6 ' I

-rav& r*acl s i t1 , (r* (.ob btt

Soil
TCL VOCS 8260

Soil
TCL SVOCs 8270 x,

Soil
TAL Metals 6010 {

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 V

Soil
Fluoride 300 X

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/ Within Site Feature
Associated sit" r"rtr.", (Ac h 6 e r Ya rel (virli' 

' -"' ' '-'-'- 
tsf

Grab Composite

Visual Observations:

Laboratory Name: aesY A,vpn'c,

t fr-\?

ROUX ASSOCIATES, INC. Page I of I 2,176 0001Y 100/SAP-APB

ffiW* s#-1Rffi ffi;effir*ffiW"i-{:wJ:.*ffi

Analysis Quality Control (QC) sample



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

Cf*L project Number: a {?b . OOOIF6Oa

f f56 - lZ? -,<o -O.I-L samplerime: I5(O
$/t{/t(/ sr,ner".' Svr/

cloudg, bO'F

r47
Sample lnterval

S4<.+e P lA nl (n-brs): 6 ,f 'L
CtrSB - lZ1 PrD Readins: 6 I

Associated Site Feature: RA

Composite

rurrl n rh-C , US,

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Ttsl- [*nro

Soil
TCL VOCS 8260 (

Soil
TGL SVOCs 8270 {

Soil
TAL Metals 6010 X

Soil
TCL PCBs 8082

(
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 Y

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC. l'age 1 of I 2176.0001Y 10oisAP APB

Analysis Quality Control (QC) sample

;51-



Site Name:

Sample lD:

Date:

Weather:

Latitude:

LFSA - l1-o,- SO - tO-tL samplerime: t}Ofi

Samole lnterval
coordinate system: lq T Slqle ( lenL fi-ti,q: I 0 -t L
Boring lD: ( F.SA - lZ1 ptp Reading: b - [

- , Within Site Feature
Associated site Feature: k O-t', hu V qrd i"i*f , AI

Composite

Visual Observatio 
"",

Laboratory Name: A.e St hfW n t q

Soil
TCL VOCS 8260 d

Soil
TGL SVOCs 8270 X

Soil
TAL Metals 6010 (

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

Soil
Fluoride 300 x

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

r' u/y, ( F
L{.{ Ol.l .?ot? itude: l5\ Zi.oto t . jt 3

ROUX ASSOCIATES, INC Page 1 of 1 2475.000TY 1 00,SAP-APa

a1



$ite Name:

Sample ID:

Data:

Weatlrer:

Latitude:

Coordinate system:

Bodng lD:

Vieual Observations:

Laboratory l{ame:

MT StatePlane

CFAC Project Number: 2476.000{Y002

Cf 5 6 lin .- .1: L-j - 0 i-- ? - $ample rime;

Slr nr:t{\ bz\ou) Longitude:

$ample Interval
(ft-bls):

- 
, i' ::r"j 1 '' i : PID Reading: / d

Within $ite Feature

1\ - I
J L-

Associated Site Feature: r:l;,, I ,., {YrN}:

CompositeGrab

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

lB' Sc*ru oI N Wrtl\ ui

rnq,n piGnL, anct

c.,rf,r, x trrl.ttr tI Li ivi\t-

TestAmerica

Analysis
Soil

TCL YOCS 82S0 (
$oil

TCL $VOCs 8270 /
Soil

TAL filetals 60{0 {
$oil

TCL PCBs 8082 {
Soil

TCL PesUcides 8081

Soil
Total Cyanlde 90{2 {

Soil
Fluoride 300 X

Soil
PCT'D' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.C001 Y. 1 CoISAP-APB

Lil+v_ si. ,-



si{ hz

Site Name:

Sample lD:

Date:

Weather:

Latitude:

Tumber: 2476.000iy002

i
Coordinate system: MT Stateplane

Sample lnterval 
,(ft{ts}: :

Boring lD:

Within Site Feature

Composite

VisualObservations: €"n;-v,n . - i;,[Av{1L l* ft 
,

Laboratory Name: TestAmerica tl1c l!+ fu

lEIry Contror (Oc) sampte

Field dupticate

Matrix $pike

Matrix $pike Dupticate

Additionat Notes:

6*rif3 l,nctr+ccl r, r?t ,5",r+ta

6i [{ " Wa.it i f M}ain t?lc{?1t

Aocr I + ntwl.r

+KT
uJ{t

Analysis
$oil

TCL YOCS 8T60

Soil
TCL SvOCs B2r0

Soil
TAL Metate 6010

Soil
TCL PCBs B0Bz

$oil
TCL Peeticides 8081

$oil
Total Cyanide 9012

Soil
Fluoride 300

Soil
PCDD' PCDF 8290

Grain Size Anatysis/ bulk Uensityl
moisture content

Total Organic Carbon

*L,'hJr\t t

ROUX ASSOCIATES, II{C
247€ 0001 Y. 1 o0/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Csordinate system:

Boring lD:

Visual Observations:

l-ah*rat*ry Na:ne:

$ample Interva! ;(ft-bls): -' ! -Z*

CFAC

SD
CFs€, I1\ " t# * 0 5-l-samplerime:'7'l b

\p, nr,:L{5 h,g\0,...t} Longitude :

rLf

MT $tatePlane

Within $ite Featurc
As*$*iat*d Site Feature:

hhng l)"f
Compo*ite

+ bWve L traa
')liltu- b lacK S Sa,'n ,

TestAmerica

T*L trC$.n .1o9?

I gvcr
I *4r h^-ar-il-- aflnai I vL rEltuulqE:t ouo IL *.._

Quality Control (AC) sample

Field duplicate

Matrix SBike

Mxirix $pike Duplieate

444i?i*-=l Ft+1e::

It' -Sou*r^ r i- {lru N' trter-tt

-(4c,! q{zpru rimu,PPlg - .t*.

k at rl' u*"
i rii;lIr: :aiJti Ait.?s;ili-q; tfl:rE d?.ql:.glfUI'' -- -'_-_-i_

- 
-:-a- --- - - -4- -4lilutDluIs u(rlllelll

I
I

CRg* 13 \ PID Reading: 0 f

Analysis
Soil

TCL VOC$ 8260 {
$oil

TCL $VOGs 827$ v
I S6il
; T&t ffietals S$1& {
i-*-.*_*******s"ilI rcl trcs,e V

i Erii. l, I
i ;*t*i G'y'*iti#e $s1? lK i
I! soir !V I
i Fluoride3Sl 1\ !I Fluoride 3Sl I \
I Soit t

i *ennr pccF 82gl I

TclS=E *ry+*ig.: ***:*rt 8q

1



Site Name:

$ample lD:

Date:

lffeather:

Lafitude:

Coordinate ayatem:

Boring lD:

Project Number: 2476.0001Y002

4{ i>t5 -5lt,t- \ a,.- tu -,tt $atpleTime: : " i }#

al tl tttr sarnplel -__>!:l-

-

lltlT StatePlane
Sample lnterval
(ft-bls):

Associated Site

Grab Composite

Visual Observations: n Yn"C Gilrv?t
Laboratory Name: TestAmerica

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional

BL,ir1c, i

Notes:

l$*vrrirtr ut :1li:iirr i?ir;i nt, .

Analysis
Soil

TCL VOCS 8260 x
$oil

TCL $VOCs 8270 (
$oil

TAL Metals 6010 K
Soil

TGL PCBs 8082 \
SoiI

TCL Pesticides 8081

Soil
Total Cyanide 90{2 (

$oil
Fluoride 300 X

Soil
PEDD'PCDF 82gO

Grain $iua: Analy*isl bulk densityl
moisture content

Total Organie {i*rh*s'l

ROtjx /\$S0CIATES, tNC.

(nt'\

Page 1 ofl 2476 0001Y.1oC/SAF.APF



$ite Name:

$ample lD:

Date:

Vlleather:

Latitude:

Coordinate system:

Boring lD:

CFAC Froject Number: 2476.0001Y002

\, ll]/l\4 sampter: ,i'V
t - t-Ct(r.rV/_l;L I . -. -__-

tt i vr u c< s 1'.r \(,,,,. 
- 

Longitude:

Sample lnterval
{ft-bls}: ,f, -ZDiliT StatePlane

Within Site Feature
Associated Site Feature:

t,t
Composite

Visual Obseruations: Rhcl< f,.r, ,, S AHt) ,*l S,,.,,rrt 
'Lr^-t 

$r:av{i. 
(itlu r ct h.l4 Jr fuicy'Sh C*z

f(5,d,,e, d
Laboratory Name: TestAmerica

Analysis
$oil

TCL VOCS 8260 (
Soil

TCL SVOCs 8270 (
Soil

TAL Metals S010 X
Soil

TGL PCBs 8082 q
Soil

TCL Pesticidee 8081

SOiI
Total Cyanids 9012 (

Soil
Fluoride 300 ,t

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

l/latrix Spike

Matrix Spike Duplicate

Additional Notes:

&ftu cL fl!urcr-it-t

\ tuQc,,r +r rl .rnate n'.,"d

ROUX ASSOCIATES, iNC. Pase I of I 2476.0001v. 100/SAP,4PB



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC **_ _ Project Numb-er: 2426.00!1y002

C i:, & l5 i - ..; r': "" ?t - ii_ $4mple Time: I ILc

See n"tus b.elo",J Longitude:

ZL-4
L{53-t3t ptDReadins: .1.9

Associated S,,. o*.rrrgiti,ri. f ,*,, /f' ,,, t1,,,,,. :i.,r-.,., H}!!]i**tt: 
tt"lu ,f 

--Grab
t,t

Composite

Sample lnterval
MT StatePlane (ft-bls):

Visualobservations: rrr,r

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260 v
$oil

TCL SVOCs 8270 ,l'
Soil

TAL Metals 0010 {
Soil

TCL PCBs 8082 {
Soil

TCL Pesticides 8081

Soil
Total Cyanlde 90{2 (

Soil
Fluoride 300 (

Soil
PCDD' PCDF 82gO

Grain Size Analysisf bulk density/
moisture content

Total Organic Garbon

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

SAr {t,i,e , ro\tec-irc(

he\n.t^: a,rtc.r d L

V 
't'.rCt-l\ut

----]-_. it+te a o,,J .

ROUX ASSOC|ATES, INC.

{

,,aa.:b
I

Page I ofl ?476.0001 y. 1 0o/SAF-APB



$ib Name:

Sample lD:

DaE:

Weather:

Latitude:

Coordinate system:

tsorirlg !D:

CFAC Project Number: 2476.0001Y002

C Fsi3- llz - se: 9,ct - o,.f sampte Time: t- r ', -*

Sample Interval
(ft-bls): O,o - o. rMT StatePlane

f F<ts - t3L PID Reading: 0, O

Within $ite Feature
AssociatedSiteFeature: Denl, r,r -a".I CrJar. O,o.< ff/N): y

Visual Observations: rlo.--r/,.-c. S -d *6,r..r*{1 1r.t+tr s,.lt 
^oists

Lahoratory Name: TestAmerica

[7I composite t]

Analysis
Soil

TCL VOCS 8260

Soil
TCL SYOGs 8270 Y

$oil
TAL Metals 5010 -Y

I

Soil
TCL PCBs 8082 -\

Soil
TCL Pesticides 8081

Soil
Tohl Cyanide 9012 r

Soil
Fluoride 300

Soil
PCDD' PCDF 829S

Grain Size Analysisl bulk density/
moisturc content

Totai Organic Carbon

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page I ofl 2476.000 1 Y. 1 00/SAP"APB



Site Name:

Sample ID:

Date:

Weather:

Latitude:

Coordinab system:

Boring lD:

Project Number: 2476.0001Y002

CFSA- t3L - sD - o,r,Z-ct SampleTime: ? tff

6 /s/aore $ampler: u14

MT StatePlane
Sample lnterval
(ft-bls): o,f .e. ct

c FsA- t|L PID Reading: A.z-

Associated $ite Feature: rlel b,* *A c.ro,.- c*tat/- l$ilil 
site Feature

Composite

Visual Observations:

Laboratory Name:

Quality Control (aC) sample

Field duplicate

Matrix Spike

Hatrix Spike Duplicate

Additianal lrlotes:
;:

TestAmerica

Analysis
Soil

TGL VOCS 8260 X
Soil

TCL SVOCs 8270 {
SOiI

TAL Metals 60{0 v
Soil

TCL PGBs 8082 x
Soil

TCL Pesticides 8081

Soil
Total Cyanide 9012 k

Soil
Fluoride 300 x

Soil
FCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of I 2476 0001Y. 1 00/SAP-APB



$ite Name:

Sample lD:

'Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

C F.Sn- trp -56-to-tt SampleTime: k[ to.\*

b /S laort 'sampler: 31*
P+*l?,ctr','.olb 62o 

,

Coordinate system: MT StatePlane
Sample lnterval
{ft-bts}: /o-tL

Boring lD: CFSB-I3L PlDReadingi O,O
Within Site Feature

AssociatedSiteFeature! D.lL-n *l C.4* C,.eeLl ffdO; 
-"-y---'- .

g
Compwitc

Visual Ohsergtions:

Lahratory Name: TestAmerica

Quality Control (QC) sample

Field duplicate

illatrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Scfil

TCL VOCS 8260 X
Soil

TCL SVOCs 8270 V
Soil

I rAL ifietats 6010 X
Soil

TGL PCBg 8082 ,\

Soil
TGL Pesticides 8Q8{

Soil
Total Cyanide 9012

Soil
,Fluoride 300

Soil
PCDDT PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

t Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.!O01Y. ! 0oiSAP-APB



Site Hame:

$ample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

MT StatePlane
Sample lnterval
{ft-hls}: 0 a :O.-y

Cpsg-/33 PID Reading: 0.ct

Associated Site Feature:

Composite

VisualObservation*: B.rcp-* Srlt, fro,r ,/^-.*-t t..t,? *n-i,rXban {zlur- n-L+t-

Laboratory Name: TestAmerica

Analysis
Soil

TcL VOCS 8260

Soil
TGL SVOCs 8270 X

$oil
TAL Metals 6010 X

$oil
TCL PCBs 8t!82 x

Soil
TCL Pesticides 8081

Soil
Total Gyanide 9012 Y

Soil --

Fluoride 300 X
Soil

PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

Quality Control taG) sample

Field duplicate

Matrix Spike

Matrix SBike Duplicate

Additional Notes:

I s 97.t 2;-.ot/ tl q Longitude: 8 | ?lrc.lt 1elQ-

Within Site Feature

ROUX ASSOCIATES, INC. Page i of 1 2476 0001Y.100/SAP-APB



$ite Name;

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

C F 5B - t 13 - \o - o-f - 2.o $amPle Time: /o: f5'

I (t?qa_f . ortzt.t Longitrrde: g3?l/O, 9tyo?q

MT StatePlane
Sample lnterval
(ft-bls): O.t-- Z. o

C rs8 - 83 PIDReading: O,O

Associated Site Feature:

Grab E
,li$< l'9^L 

l<Cl'P

Gomposite

Visual Observatione:

Laboratory Name: TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Soil

TCL VOCS 8260 X
Soil

TCL SVOGs 8270 ./

Soil
TAL fi,letals 6010 V

Soil
TGL PGBs 8{182

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012

Soil
Fluoride 300 X

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page 1 of1 2476 000'1 Y 1 o0/SAP-APB



Site Name:

Sarnple lD:

Date:

Weather:

Latitude:

Gosrdinate system:

Boring lD:

Visusl Observations:

Laboratory Name:

MT StatePlane

CFAC Project Number: 2476.0001Y002

C F>il - t93 - So - to-rL $ampte!!4e; /11.0-7

A bhat Sampter: 4
i',-tl, e.k n5 L 't " 

-
Sample Interval
(ft-blsl: to -tz

C1:SB- t3\ ptD Reading: O.A

tfiIithin $ite Feature
Associated Site Feature: /)c[ br,\ qr- qc.C* C,..r^. (YIN]: f -

m composite

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TGL VOCS 8260 x
$oil

TCL SVOCs 8270 (
Soil

TAL Metals 6010 v
Soil

TCL PCBs 8082 X

Soil
TGL Pesticides 808{

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 K

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk densityl
moisture conGnt

Total Organic Garbon

ROUX ASSOCIATES, INC. Page 1 of I ?476.0001Y 10o/SAP-AFB



$ite Hame:

Sample lD:

Date:

Ylleather:

Latitude:

Proi*et Nurnber: _ 34lLq_S_q!!q$g

(PTD-" t-+ - SO - d -0 .< sampleTirne: jt O0

0B/3tr/Po rr.p samprer: SW

6Ps Longifrrde: 6?5

Gocrdinatesystenn: fi&T StateFtane
Samole lnterual
ttt-ui"lt O -O '9

E*ring l*; CFTP,,- ft ... ,PlDReading: 4'o

Associated sit" F""r,rr"-, Bu.r".^j ?it... .. ill$;l 
silu F""tut y

Grab Composite

Vlsual Observationa:

Laboratory Hame:

Sxality GontraE {C*} s*mple

Field duplieate

ilatrix Spike

Matrix Spike Dup[ieate

Additional Notes:

TestAmerica

Analysis
Soil

TCL VOGS 8250

Soll
TCL SYOGo 8270 {

Soil
TAL iletals 6010 (

Soil
TGL PCBs 8082 (

Soil
TCL Pesticides 808{ d

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 Y

Soi'l
PCDD' PCDF 82gO

Grain $lze A*alysisl btllk density/
moisture ccntent

?otalSrganie Sarbon

ROUXASSOCIATES, INC Page I of I 2475 ai* 1 Y. 1 Sflai4P-,st:S



Site Hame:

Sample lD:

Date:

Weather:

Latitude:

Fro.!ert Nurnber: ?4?6.SSS*Y**2

Ot\ I 2t t lle sampter: S n(

b?5 Longikrde: 0?S

Go*rdinateslrstem: ffiY $tatePlag?*
Sample lnterval
(ft-ble): , - t{

Bcring l*: crTf ' t7 FIS ft**dimg: oo
Wthin Site Feature V

Aseociated Site Feature: 6orA,,*S ?;* ffIH): I

Sorcp*site

Yiaual Observations:

Laboratory Name:

Quality Gsntrcll {Ae} sarnpls

Fief,d duplicate

ffiatrix $pike

ffiatrix $pike Duplicate

Additi*nal Notes:

Lconl.l 5, trau- tr'lf
Test&merica

&*alysis
Soil

TCL VSGS 8260 (
Soil

TCL SVOCs 8270 Y
$*il

TAL frlletals S0tS (
$CIit

TeL PGEg E082 (
Soil

TCL Pesticides 808{

Soil
Tohl Cyanide 9012 {

Soil
Fluoride 300 (

$oiN

FC$*/ PGfiF 8eS*

Grai* $ize Analysisf bulk deneify/
rsrcEsture sontent

?otalCIrgami* Sarbcn

ROUX ASSOCIATES, INC, Page I of I 2{7S.S01 Y. 1$ii $Ap"AF3
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LFflP-i1 -So-lo-,) samPleTime: lblo

tlerx", -7n'F

6 PS -. , r-onsltu{e: -GIPS
Sample lntarval
(ft-blsl: ,6-lA

ItUithin Site Feature

Associated Site Feattrre: 6orro-,p. P i+ (Y/t'l): Y

m Gomposite tf

Site Hame:

Sample lD:

Date:

Weather:

Lati&de:

Coordinate system:

Boring lD:

Visual Observa$ons:

Laboratory Name:

hST $tatePlane

, CztrTP-.- l.? PID Reading; - 6 . Q

1 lalt rnu,5f, /. ' 'ar{-

TestA!flerica

Quality Santr*l {AC} sampl*

Fleld duplicatc

ffiatrix Spiks

ffiatrix $pike $uplicate

Additional N*tes:

Analgsis
Soil

TsL VSCS 8260 r/
Soll

TCL SVOGS 8270 v
$oil

TAL $cletsl$ 60t{i x

Soil
TGL PCBs 8082 x

Soil
TCL Pesticides 808{

Soll
Total Cyanide 9012

(

$oil
Fluoride 300 x'

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
rnoisture conGnt

Y*tal Organie earb*n

ROUX ASSOCIATES, lNC. Page I ofl



Site Namer

Sample lD:

Date:

Ylleather:

Latitude:

Coordinate system:

Boring lD:

Pr*j*ct Humber: 347S.SS0tYStr2

( FTQ- l? - 50 - A -' d.f $arnpleTime: t 0Oo

GP5 Larrgitude: af5

h{T $tatePlane
Sample lnterval
(ft-bls): 0-0.s

cr'T p "- rf PlDReading: O-O

Aesoeiated $ite Feature: b"n* uu ? rl
tlYithin Site Feature(YIN): y

eomposit*

Visual Obseruatione: Lt. bre-_n nn-r s *oun., Lt+\r. <r lr,,<oi",^,r _*e-_gra_yr&-Ec_r*-lo-br1tf /
bo'., tCtz.g ,rno isi, eAarr *{ G, io c (

Laboratory Narae: TestArnerica

Analysis
Soil

TCL VSCS 826S

Soll
TCL $YOCs 8270 (

Soil
TAL ttletal$ 60t0 (

Soil
TCL PCBs 8082

Soil
TCL Pesticides 808{ {

Soll
Total Cyanide 9012 (

Soil
Fluoride 300

(
Soil

PCDD' PCDF 8290

Grain Siee Analy*isI bulk dcnsityf
nroisture conte*t

T*tal Organle Carbo*

Quality Csntrol {AC} sam'rpl+

Field duplicate

&ilatnx $pik*

Matrix $pike iluplE*ate

Additie**l l.lot*s:

f f 4-tp / I lr - .. - sameler; SYV ..

R0ux AssoclATEs, lNc. Page I of I ;:4ri; .li;i, :*; ii':r ,,.: :i



Sita t{ame:

Sample lD:

Date:

llYeather:

Latltude:

Coordinate syetem:

Boring lD:

Visual Observatione:

Laboratory Name:

*d!T $tet*Ptane
Sample lnterval .(ft-bls): a - I

Fr"cjeet lrlurnber: Z47q:CqglY_qga

C*tP- if - Sq.- i,-t-, . Sar,npleTime: . /D lq
< l"Vf .tU . *metq: - ..fW . ,

Cle-rr widg -€5'F -

6?5 Lonsitude: 6PS

cFr? - rl PID Readtng: 6. O
lltliffrln $ile Feature

Associated Site Featrre z 6arrt,'^) {) ; ? (YN}: Y

ecmposite

rd{.
c,,?uzvs1 bralcl<r5. t'ha g1 , rT\< R

Guelity ecntra* {ASi sempte

Field duplicate

Matrix SpEk*

tulakix $pike &upiicat*

Addf;tiomal Sotes:

?estAnreriea

Analysis
Soil

TeL VSS$ 8e60 {
Soil

TGL SVOGg 8270

Soil
TAL tetals 60t0 (

Soil
TCL PCBg 8082 {

Soll
TGL Pesticides 808{

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 (

Soil
PCDD' PCDF 82gO

Srairr Size Asralysisl bulk density{
mcisture conte*t

Tctal Srganic Carb*n

ROUX ASSoCTATES, lNC. Page I of I 24?S.itlil Y. 1*;i$AF.AFB



Site Hame:

$amptre lD:

CFAC Frojeet HtErnher: U476.0881Y_Sqa

C?TP- i6 - so -10*tQ Sample Tirne. I cg C ,_

Date:

llUeather:

Ges Lcngitrde: b ?9

Cosrdi*ate system: MT StatePtane
$arnple Interval
(ft-bNe): la- Ia

E*rir*g [F: c?Tp - \g PID Reading: o.o

Associaredr,*r**, 6*,-*- p,* fffiilt*t"tl* Y .

il composite tl
Visual Observatic*s:

Laboratory Name:
i o> r"s/ ba -a t (1'<'1. Li fu ul Cty t "* nv<'/ {?1 c, \f

Guatrity Cantrol {Qe} s*mple

Field duplieate

ffiatnix $pil<e

Matrix Spike Supiicate

Addit{onal N*te*:

TestAfi!*rica

AnalSrsis

$oil
TeL VOCS EA60 v

Soil
TCL SVOCg 8l?7O {

Seil
"t'At- ffietal* 68ts {

Soil
TCL PCBs 8082 (

Soil
TCL Pesticides 8081

stl
Total Cyanide 9012 {

Soil
Fluoride 300 {

Soil
PCDD' PCOF 82gO

Grain $iae Analyslsl hulk densityf
moistr.rre content

TotaiOrganie Sarba*

ROUX ASSOCIATES, IHC Page I of t .11'.. :-'t.:' I..: :i': . ::;



$ite Name:

Sample lO:

Date:

Weather:

Latftude:

Coordlnate syetem:

Boring lD;

$fiT $tateFlane

UT}tU Froject Nurnber: ?476"&0S1Y{}S2

LFrP-- tq -So *c)*o.5_ sampleTime: 8So
glzs I tV samplar: C Ud

w inclt, nv crcas{-r -f 0'.1' . - , ,

&?s Longitude: G{5
Sample Interval
(ft-ble): 0 -O .t

cFrP - tq PD RqA{!!&

Ytli&in Slte Feature r

Aesoehbd Site reature: Qornp,-o P i t- FN): , )
Composite

Visua! 0bservaticna:

taboratory ltleme:

. lret vJ 'r

TestArner!ca

Guality Csntrol {QC} sampte

Field duplicate

Sfratrix SBitre

$6atrix $pike Suplic*te

Additienal Note*:

Analysis
Soil

TeL VSCS 826S

Soil
TCL SVOCI 8?70 (

$oil
TAL M+tals SS{0

(

$oit
TCL PCBs 8082

(

Scil
TeL Pesticides 8&81

(

sit
Tohl Cyanide $012 {

Soil
Fluoride 300 {

Soil
PCDDI PCOF 3290

Grain $ize Analysis/ bulk densityl
nrcisture cantent

Total Srga*ic eanho*

ROUX A$$OOiATrS, lNe " Pags I of I 24]6 F}J1Y.]ffiISAP.APB



Site ilame:

Sample lD:

Date:

Ylleather:

Lattude:

Coordinats system:

Boring lD:

FrCIjest $*{umber: a476.00fi1Y{}s2

CtrTP - tht- So-e-'t $arnple Tirne: 8'1q

w\ nrly , oVC r rr st, ]0 -/' .

d?s Lonsihrde: bf1-

f*T lltateFia**
$arnple Interqal

$t-bls): ; - l"t

c (T Q '\q PID Reading: o ' o
IYithin Site Feature

Associated Site Featu1qi--Gor-orrl- P-i1 fYul: Y

Gcmpcsite

Visual Observatiose;

Laboratcry Name;

Quality Sor*tr*! {&C} semple

Field duplicate

Matrix $pike

Matrix $pike Buplicate

Aciditi**al N*te*:

trac<
?estArncriea

Amalysis

Soil
TEL VOCS 8?SO v

Soil
TCL $VSSs S270 v

$oil
TAL Metal$ 6StS V

$oil
TCL FCB* 8082 {

Soil
TCL Pesticidee 8081

Soll
Total Cyanide 9012 {

Soil
Fluoride 300 x

$cil
PEDD/ PCBF 8?SE

Grain Siue Analysisl bulk den*ityl
n*oisture e*atent

TotaiSrganie Sarbc*

n0uxAssoctATEs, r$c. Page I of t



Site l{ame:

Sample lD:

Date:

Ulleather:

La$tude:

Coordlnate system:

Boring lD:

Visual Observations:

Laboratory Name:

$&"i"$tatsPtans

Frojeet Nurnber: 247S.eS0tYtl&2

I F'TP - 19 -.5O - tA - t ; $arnpleTime: q o C

8/l s/ lla - .. samPler: " 
S {

.oin,l| 
, oWr c.qst .?l' F -

6PS 
- 

uonplqr,ce: 
-9PS

Sample Intewal
(ft-bls): _ /O-/)

Within $itc Feat$r*
Aesociated Site Featr"tre 6o{ fi u\)

Gcmposite

Quality eontrol {AC} sanrple

Field dupiieate

ffiatrix Spike

frEatrix $pike D*pXicatc

Additiorta! H*t*s:

f ?fQ- tn-, -- elpaeaajrrrg: - O'1,.

lO ri &C , rna\1+
TestAmerica

Analysis
Soil

TCt VOGS 8260 d
Soll

TCL SYOGg 8270 Y
Ssil

TAL Filetals 6StS {.
Soil

TeL PeBs 3G&? (
$oil

TCL Pesticides 808{

Soil
Total Cyanide Sl12 (

Soil
Fluoride 300 (

Soil
PCDD' PCDF 8290

Grain Size Analysist bulk deneityl
moisture content

Total Srganie earbon

ROUX ASSOCIATES, lt*lC. Page I of I ;:.1:,.i :.j1". / .,..t" .a \..-.:.,:



Site Name:

Sample lD:

Date:

Weather:

Latlfi,lde:

Coordinate system:

Boring lD:

Froject Nurmber: U476.CI00tYS0?

(FTP"- Zq - 9o - er -o s:jFmqrerime: /O u O

t,rqr!jt,rr,/2(&C*).CO'F, - - ,. -,

6?5 l-angittrdc: Af \

ffiT StateFlane
Samole lnterval(e#i; o-o r

L|-TP* ZC FlsReading: o.a
l,Vithln Site Feature

Aseociated Site Feature: 6oror.^, ? * ffNll

Composite

Visuat Ohservations:

Laboratory Nanne: TestArnerica
lo6rt , nais1-

Quality eontrol {Qtr} sample

Field duplicate

ffiatrEx $piit*

Itfiatrix Spike DuBIieate

Additiana! Het*s:

&nalysis
Soll

TeL VOCS 82t0
Soil

TCL SVOCs 8?70 (
Soil

TAL filletals 60t{} x
$oil

TeL FGBs 8SS2 x
licrI

TCL Pesticides 8S8t X

Soil
Tohl Cyanide 9012 1

$oil
Fluoride 3SS (

Soil
PCDDI PCDF 82gO

Grain $ize Analysiel bulk density/
moisture centent

TotalCIrganic Carbcn

ROUX ASSOCIATES, INC. Page I of I .A't: :::..!:* 1ir> "'.:



Site Name:

Sample lD:

Date:

lllleather:

Latltude:

Coordinate system:

Boring lD:

BfiT StatePlane

Froject Numher: 2476.00&tY$Se

( ,Tp - Lo - (o - e* ,1 $arnple Time: IC t C

SvJ

io', nAg, nt{rr 4 ,-(b*? ., , -
6P S. - . Lonsltu*e: GPS

Sample lnterval
(ft{lt}: L

trro - Lb Pl* Readins; O I

ti r.zbLt g . .l(,t 97 ,
TestAmerie a

Qu*lity Ccntrotr {Ae} sample

Field duplicate

ffiatrix $pit<e

ffiatrix $pike Suplicate

Additi+naN P{etes:

VUithin Site Feature
Associated Site Featrre: 6"rr',r..,; Pir^ {Ylil}: Y

GcmB*slte

Visual Obsan$ations:

Laboratcry Name;

Analysis
Soil

TCL VOCS 826S X
Soil

T"Sl- $VOGs S27CI x
$oil

TAL liiletals $E{S v
$*il

TCL FCBs S08? x
Soll

TCL Pesticldes 8081

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 x

$oil
FCDD/ PCDF 8?ST}

Grain $!ze Analysisi hulk de*sityl
m+isture content

Totat Organic Garbon

ROUXASSOCIATES, INC Page I ofl ;41+::.a, v i"-;,ij? -j il



Site Name:

Sample lD:

Date:

Weather:

Lafitude:

Visual Observafions:

Laboratory Name:

Longitnde: (1|t-
Sample lnterual

Coordinatesystem: irf StaePBne ,(ft.bi:l: --. 
l0 * l?

Boring lD: C FT P - , J, o PID Rea{ingj d' ? 
.,

Within $ite Feature

Associated$iteFeatrre:6or,o,r,.-r Plf- ffN): y

ecmposite

rn-L 5 tlu

Project Nurnber: 2,176"8S01Yfi02

f,/asllq. saq'eret: .SW
tr,inlt/,oVLt(asf*f9'r.-. - -.

Aes

go'-e\ 6{ers, \ra.,/t-l .lst'r+t
TestAn'lerica

Qualisr eantroi {AC} sarnp}e

Field dupticate

ffiatrix Spilee

tulatrix $Bike Dupfi*ate

Aetdlti*$a! f{ctss:

Analysis
Soil

TCLVSCS S2SS i
$oil

TCL SYOCg 8270 (
Soil

TAL F*letals SStrS d
Soil

TfL PCBs 8082 X
$o!!

TGtr- Pestieides 8CI&{

sit
Tffil Cyanide 9012

Soil
Fluoride 300 {

Soit
PCDD' PC$F 82SS

Grain $ize A*alysisf bulk de*s*ty/
moi*ture c*nter*

Tctal*rga*ic Sarbo*

ROUX A$$OCIATES. IT'*C Page I of I 2476.840i Y. 1 Ctr$4!',nlr3



$ite Name:

$ample lD:

Date:

lllleather:

Lattude:

Frojeet Humber:

*l2sl r \, Sa*rpler: S r"J

6PS Lonsitude: A P S

Soordinate *yst*rn: MT StatePlane
Sampl* lnterval
tft"bls): o -o.r

Boring lB: C€rp- al PEReading: 6.P
Wthin $lte Feeture

Associated Site Feature: -bornrl Pi+ - tyml: Y

Gornpc*ite

Vlsual Observa$ons:

Laboratory Name: TestAmeriea

Quality Sontrol {ftC} semple

Field duplicate

tulatrix Spike

ffiatrix Spike tsuplicate

Ari*itiom*l N*te*;

Analysi*
$oil

TCL VOTS 826G

$oil
TCL SVOCs S270 (

Soi!
TAL Metals SSt0 x

$cil
TCL PGBs 88$2 (

Soil
TCL Pesticides 8081 /

Soil
Total Cyanide 9012 {

Soil
Fluoride 300

(
$oil

PCDS' PCDT 829&

Grain $ize Analysisl btrlk density/
rnoisture eontent

TctalOrganie Sarbon

RCITjX ASSOOIATE$, {NG" Page I of I .i4ra.::,-;f ,' :;! :ii,? ::-:



Site Neme:

Sample ID:

Date:

Wealfier:

Letitude:

Coordinate sy*tem:

Boring lD:

Fraiect Nun'lber: 2476.C00{Y{}02

L?TP-.it -So -D-Lt $arnpleTirne: I tj6

flas/ lr4. $mPter: SW ,, ..

br5 Lonsituds: OP-S

SST $tateFlan*
$ample lnterval
tft"btsl: e- *

tFTP- At PlpReading: 0.a

Assochted site Fear$rc , Borrnt,U pi I Hr$;l 
Site Feature .{

Ssntpo*ite

Visual Ohservatiotts:

Laboratory Name:
/ ne)Si_

G*ality Control {GS} eemple

Field duplicate

S#atrix $pike

Matrix $pike Buplicate

Additienal Flctes:

Test&ctl*rir*

Ar:atrysis

Soil
TCL VOCS SISS (

$ail
Tet $vOC* S27S {

$oi!
TAL Metats 6S{$ (

Ssil
TeL FCBg 8S83 t

Soll
TCL Pegticides 8081

sil
Total Cyantde 9012 Y

$oil
Fluoride 3SS (

$*il
pcsnt pcDF sags

Grain $iae An*lysiel bulk demsi$tr
msisture conte*t

T*tal Grganic ffarbac?

ROUXASSOCIATES, INC Page I of I ?47S.@1 Y. 1 S0,rSAP-APB



Site Name:

$ample lD:

Date:

llUeathen

Latitude:

Coordlnate system:

Boring lD:

f*IT $tatePlane
Sample lnterval
(ft-bls): ,0 " ,a

LFTP- At- 50 - ,0 .-Ja $amPleTime: lLo o

nla,;lttt ,S vV

rvcrta<l ,windlrT5'F .,- *.
.. 6,PS. - .r-"ngitr.d*' 6PS ..

c€rp - al FIS Reading: 63
I,UIhin Site Feature

Aseociated Site Feature r Barrrlqs 0 , f {YrH}r Y

CcrnBoeit*

VisualObservationsi fiv^tnn 6 grag r^-c 5? tp Lptfu rta?,r*rrnt- LohbUS lWqlcltrg

Laboratory Hame: TestAmerica Li '+11 1a-C 3 run4 
' 

lvox r ftP i s f

Anatysis
Soil

TCt- VOCS SASS r
Soil

TeL $VGCg 82?8 {
Soi!

TAL f,{etals 6SiS V
Soil

TCL PSBg 80*2 X
Soil

TCL Pesficides 8081

Soil
Total Cyanide $012 {

SOiI
Fluoride 300 X

Soil
PGDD' PCDF 8290

Grain Size Analysis/ bulk density/
moistute content

?otalOrganie *arbon

Quality Gontral {AC} *ample

Field duplicate

&tatrix SBike

hllatnix Spike Duplieate

Additional 9{ct*s:

ROUXA$SoCTATES, rNC Page I of I



Site Name:

Sample ID:

Date:

Ylleather:

Lafitude:

sF&e Fraject Frlurnber: *478.S00rYS&E

aA- So * tl rime; )'7 q o

V ,, sw
rvt rtacf, *rindy l,.}'€ .- -, . -.,, .. ,.

G?7 Lonsitrde: G( S

G*ordinate*yster*: &f,T StatePlane
Sample lnterual
(fr-bla): 0 -o ,r

Boring {B: CQT? - aa PID Reading: o "3
Wthln Site Feature V

Associated Site Feature: Son1*t fl l- . .(ytN): /

So*tposite

Visual Observations:

Laboratory Name: TestA!'*erica 3 rett4) 7 t a CI ,t, M t ts r, lra cL to bUq5

Quallty C*rtrotr {A*} semple

Field duplicate

tulatrix $pike

frfiatrix Spike Suplieate

Addit*enal &tat**:

Analysis
Soil

TCL VOGS 8260

Soll
TCL SYOCo 8?7O (

Soil
TAL tetals 60{0 x

$cil
TeL PCB* 88*2 Y

Soil
TCL Pesticldes 808t .1

Soil
Total Cyanide 9012 \

Soil
Fluoride 300 {

Soil
PCOD' PCDF 8290

Grain $ize Analysisl bulk density/
moisture content

?*tal Organis S*rh'on

ROUXASSOCIATES, tHC Poge I of I 2416.C40 1 Y. 1 C'6i$.4P,,rF3



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate eyttem:

Boring lD:

FST $tateFlane

Lrf I{Lr Frcject iluffiber: ?476.0*0tYSoA

CFrP-lt-So-:-.ul ,samPrcriry: /?.5,0

1/ls/rt^. ,-. .FmPter:-.,Svrz

b?s Lc*gitude: G?S

Sample lnterval
(ft-brs): ) - 1

Cf'T ? - 2" PID Reading- O 'q
Within $ite Feature r I

Associated Site reature: 6orn *r.. /i{- ,(YlNl: - , ., Y ,,

Composite

Visual Observations:

Laboratory Name:

&uality Contr*[ {*Ca sample

Fleld duplicat*

ffiatrlx $p!k*

H&atrix Spik* Euplicate

Additio*al Nstes:

TeetAmeriea

A*alysi*
$o!l

TeL VOCS EA60 {
Soll

TCL SVOGs 8270
(

Soil
TAL iietals t0l0 d

$oil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

Soil
Total Cyanide 9012 X

soil
Fluoride 300 Y

Soil
PCDD' PCDF 82S}

Grain Size Analysisl bulk densityl
rnoisture conGnt

Total Organic Carbon

ROUX ASSOCTATES, lNC. Page I of I 2478.000r Y. I 0*SAP-APB



$ite Name:

Sample lD:

Date:

Ylleatfier

Latltude:

Coordinate system:

Boring lD:

Visual Ohservations:

Laboratory Name:

il#T $tatePla*e

Froiect Nurnber: 3476.S001Y8{}A

( FTP' l?.- SD -,1-o -td . *a,mprcr*?e:, [5 I A

OBfPr/polrr - ,.qr*er"n sr( ..,,

n{t f fet<+t (,,;nly r (ld" ? -. . ,

u?s Longitude: A?5

Sample lnterval
tft-brs): lo 1A_

L?TO - AA HD Reading: A . I

Associated site Feature z Borr,^, p,l ffirT 
$ite Feature 

Y

eornpostte

bc-ll(let'9 , LL, t'/1c,5,
TeetAnneriaa

Quality esntrol tAC) sample

Field duptri*at+

ffiatniN $pik*

Matrix $pike iluplicate

Additio**8 $r&CIto*:

Analysi*
Soil

TCL VOCS 8260 (
Soil

TCL SYOCa 8270 X

Ssil
TAL Rfrekls SSt0 V

Soil
TCL PCBs 8082 (

Soil
TCL Pestieides 8081

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 \

Soil
PCDD'PCDF 8290

Grain Size Analysiel bulk densityl
moisttrre contert

Total Srg*nlc earbon

ROUXASSOCTATES, tNC. Page I ofl X4?e a0'31Y.lS/$aiP-i,PB



$ite Hame:

Sample ID:

Date:

lllleather:

Latitude:

irf F{la Projeet f''{*nnber: g476.SStltYSS?

or,rrrqtl, rruindy , 5O'1 .-, 
-bB Longihrde: b?S

Soordinate syrtem: frfiT $tateP!*ne
$ample lnterval
(ft-bls): O-0 f

tsorimg [S; e?rp -- La FID Reading: 6 ' O
tUithin Site Feature

Associated Site Feattqgi6{6-\Ar-p lt (YrN}: Y

eemposite

Visual Obseruations:

Laboratory Name:

rLr#q *it+/r,o, o,,*
,t'tc) Io"5a Irnd..st'

Addition*l hlctes:

TestAr:eriea

Analysis
Soil

TtL V$es 836S

Soil
TCL SVOCa 8270

,x

Soil
TAL iletals 6010 X

Soil
TCL PCBS 8082 (

Soil
TCL Pesticides 8081 (

Soil
Total Cyanide 9012 V

Soil
Fluoride 300 V

Soll
PCDD' PCDF 82gO

Graln $ize Anaiysie/ bulk den*ityl
mcisture ecatertt

TotalOrga*ic earbon

Quality Control {CC} aal?}pls

Field duplicate

llatrix Spike {
&latrix Splke 0upfic*te (

ROUXASSOCIATES, INC Pap I ofl ,:: a .:l1ll\ 'a:i:.".r:: r.r :



Site Name:

Sample lD:

Date:

Ylleather:

Latltude:

Coordinate sSrsbm:

Boring lD:

Visual Ohservations:

Laboratory Name:

LT.ftL Froieet Nu:nher: u475.0t!0lY$$2

$*1T $tateFtane

t /4( f lla s"rpl"t, -f try'

Aye ( ra*r win4tl tSO' 
P - -. . .

6?s Longitrde: 6?5

Sample lnterval(ft-hlsl; e - q

c?Ty " az- Fl0Reeding: 0 .l

TestArnerica

Qt**lity Sontr*3 {AC} sample

Field duptieate (

ffiatrix $pike

ffiatrix $pike &uplicate

Additional Notes:

-CFrP - D,l-r- r*-ao. ,,

0_01or... -,

Associated rn" r*r*r", 60.** p;* 
- [Hrtit 

tTi*t 
Y

G*rmp*site

Analysis
$oil

TCL V0GS 82G& {
Soil

TCL $VOCs 8270 {
$oil

TAL ffietal* $$t0 {
$oil

TCL PCBs 8082 (
Soil

TGL Pesticides 8081

Soil
Total Cyanide 9012 11

$oil
Fluoride 300 Y

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moistrre conGnt

Total Oryanic Carbon

ROUX ASSOCIATES, IHC. Page I of1



Site Hame:

Sample ID:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Frojeet Nurnb*r: 24f6.S0SlYSSp

CF fp .- A3 -so - JA - te $ampfeTime: etD

, Sftb//tz ,. ,sampler: S W

aWrt!,Sf , u;nr!grSQ',1- .-, ..- -
0ts Longihrde: g? S

*frT $tateFlane
Sample lnterval
(ftdls): ( 0- Q

-Q?-t P - tA FIB Reading: A' I

Associated Site Feature: Bornt nt P; + ffil site Feature y

fror*posite

Visual Obseryations:

Laboratory Name:

5

L;rf1-< clitTi ntotst/dcn*<- tc lee 4

Guality *ontraE {QC} e*mple

Field duplicate

&latrix $plk*

&fiatrix SBike Supficate

Additionat $tietes:

&nalysis
Soil

TCLVOCS 8260 K
Soil

TCL SYOCg 8270 ,1
Soil

TAL Hetals 6010 (
Soil

TCL PCBs 8082 (
Soil

TCL Peeticide 8081

Soil
Total Cyanide 90{2 {

SoII
Fluoride 300 X

Soil
PGDD/ PCDF 8290

Grain Size Analysisl bulk densltyl
moistrrccontent

TotalCrganie *arbcn

ROUXASSOCIATES, rNC. Page I of I il':li-.::.-:j.:r] :t



Site Name:

Date:

lltleather:

Sample lD:

Elecision Unit#:

Sample lnterval:

Laboratory Name:

CFAC Project Number: 2476:0gq1Yqq3

6 -t q -l 6 sampre rime: iV V*
65' /f, rrin samplet- /V q *tv

cFl55'*oCIl-;i0 -c-o,5
x

c * c,5
TestAmerica

General
Obseruations

about DU;

- il*k L riA

Quality Control (OC) sample

Field duplicate

Matrix Spike

Illlatrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCg (

Soil
TAL Metals v

Soil
TCL PCBs v

Soil
TGL Pesticides Y

Soil
Total Cyanide

v
Soil

Fluoride x
Soil

PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisfure content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page2 of2



$ite Name:

Date:

\lYeather:

$ample lD:

Decision Unit#:

$ample lntervah

Laboratory l{ame:

Project Number: 2476.0001Y002

6-/q*/6 samprerime: 1175

11" ff, t''-ti,, sampler: 7rl 5,tv
CFts'S *o0 l*Sc*c,5 2

I
TestAmerica

General
Observations

about DU: nJa I tut accadot a f c

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

4i /ue v alqulrawn in C f

Analysis
Soil

TGL VOffi
Soil

TCL SVOCs x
Soil

TAL ldletals (
$oit

TCL PCBs v
Soil

TCL Pesticides

Soil
TotalCyanide x

$oil
Fluoride x

Soil
PCDD' PCDF

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Garbon

ROUXASSOCIATES, INC. Page 2 of2 2476.0001 Y. 1o0/SAP-APB



Site Name: CFAC Proiect tlumber:

Date:

2476.0001Y002

6*/q-16DU#:

Sample lnterval: o o,.5

sampter: 1/ 
a,, ,r',,

Sample Observations/Notes: I
At iltctr' ,, f.'-, f C V

A2 '\/

{"at
rA

ka #,/ o,

aLnin,

'blo

t 
,,;

iJROUX ASSOCIATES iNC. Page I of2 2476.0001 Y. 1 o0/SAP-APB
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$ite Name: CFAC ProJec.t Numben

Date:

2476.0001Y002

DtJ#:

Eample lnterval:

Sampler:

a 6*/,1 */6
o,5-2

fr/qs*,,
Sample ObscrvationslNotes:

*J cl

A2V c2

c5

A6v

^7J
-r i -5*ErE

ct ?i I ye v gl u"u,,n.,a.t

82'r/ D2

wJ D3

84J

B5{

ercw
\/

87

B:J. D8

ROUX ASSOCIATES, INC

,lI./y.__

Pape I cf2 2476.00$ 1 v.1 @/SAP-APB



Site Name;

Date:

Weather:

Sample lD:

Declsion Unit#:

$ample lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

(&-/ti-lb $amprerime: 168
yaiu 55 o /Voror,,

c:Fifl * 0(,2 ^ 5o -o ^d,9

TestAmerica

General
Observations

about DU:

bru*r : bf e,k si ft.lor,* '-nl r,*',,0 i ; tencz

Quality Control (AC) sample

Field duplicate

tllatrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS
Scil

TCL SVOCs
,/

Soil
TAL Metals

V

Soil
TCL PCBs x

$oil
TCL Pesticides

Soil
Tstal Gyanide

V

Soil
Fluoride X

$oil
PCDD' PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROIJX ASSOCIATES, INC. Page 1 of 1 24?6-0001 Y. 1 00,isAP-APts



$ite Hame:

Date:

Weather:

Sample lD:

Deciaion Unit#:

Sample lnterval:

Laboratory Hame;

CFAC Project Number: 242q.0001Y002

rain tf sampter: flqArnl
c tr i15 * c//z^ ,'0 - d,f -z

0,5 z
TestAmerica

General
Ohservatlons

about DU: ', !r,,.. : I lrc k z'e t. ba, c'/. {2,a3 c+, c 6

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

Brt,-o - 
-fs/q 

,,\ 9.,,) .r r, J !,r,ru,' 
| ,-, /A ,, /j ,rr,J

Analysis
Soil

TCL VOCS

$oil
TGL SVOCs X

$oil
TAL Metals v

Soil
TCL PCBs x

Soil
TGL Pesticldes

$oil
TotalCyanide X

Soil
Fluoride x

$oll
PCDDT PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001Y 10o/SAP-APB



$ite Name: CFAC Proiect Number:

'Orf
< at,

2476.0001Y002

L

o
lo.Lp,

6-/q -t6
$ample lnterval: ,-O.* -O, < . ',t O,5 * 3 -

Sampter:

Sample Observations/Notes :

ptezK avhn

o, /-z

qa*ps"

bia11, c dtfiott

t
trok or,

C2 fHA

c3 fi),

c4 5-A

s-
c5

, c6 blo*Yr*nba
i.

c7 lXt,c l(r, r b,t
lact< vot
Qtlou c8 

-'

+r. .

D2

l* t,
h' c l\ Ct.l l/ci

ig

D3

D5 blcr.K r*
A

D7

-- 

\.--
D8

rl,

.1
a

ROUX ASSCCIATES, INC, Page I of 2 2476.0{Or Y 1oo/SAP-APE

c+?.s.g'rE$E!}sgl

."*.*i,:iiT'f:iHf.'r'1.:-al

A1

fA

A3

A4

A$

f,

h,

A7

A8

q1,

B2

B4

B5

B6

87

7,

B8



$ite Name:

Date:

Weather:

$ample lD:

Decislon Unit#:

$ample lnteryal:

Laboratory Name:

General
Observations

about DU:

2-/1 - ltc SampleTime: Ot1"{

CFAC Project Number: 2476.0001Y002

5^,"^, 6{'t' $ampter: Gv

IO-o,{
TestAmerica

holeol- - .- *

Quality Gontrol tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

fLe:Sqjrle _

t55-ooL-1o-O-O,S

Analysis
Soil

TGL VOCS

$oil
TCL SVOCs X

Soil
TAL Metals Y

Soil
TCL PGBs \'

Soil
TGL Pesticides Y

$oil
Total Cyanide

{
$oil

Fluoride {
$oil

PCDD/ PCDF

Grain $ize Analysis/ bulk densityl
rnoisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.0@1 Y. 1 00iSAP-APB



SitE Name:

Date:

Illleather:

Sample lD:

Decision Unit#:

Sample lnterval:

Laboratory Hame:

Project Number: 2476.0001Y002

? - l? - / t- Sample Time: O1 3 o

O.r - L'

TestAmerica

General
Obseryations

about DU:

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

(Lt-- l,.*,^olc-

ra-r*rictnt 1,31 brt
,J'

Snnn, bt,F___ Sampter: G\>

F I6s. OoL .'So - O.{ ->

5"b -soi(,

a6 h"f pJ .

Analysis
Soil

TC{- VOGS

Soil
TCL $VOCs (

Soil
TAL Metals K'

Soil
TGL PCBs Y

$ail
TCL Pesticldes

$oil
Total Cyanide Y

Soil
Fluoride r

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC" Page I of 1 2476.0001 Y.10o/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

DU#, Z_*' 4e -g,rt/o aate: 7-tb:JL- Gr,'l A
Samplel*ewal:O'O,{ a o,S -a. 7'l?'ltc- B.c,D

Sampler; C 2
Sample ObservationslNotes :

o-o,< O.4 -L
A1 t)-|-t'

A2 0 -G1
Lq,L (+r\'*

A3 A uV'/

A4 b-t
A5

A6

A7

A8

81 0

82 a-v"

B3

B4

B5 -(5"
i3t<ulu €or L r'.-

BG a * i,,,, - ltr ll

fl [".or- c-fbor.
87

BB a*

o k/ 
^!'':o, ?,uLon- 17 '' ' c2 o-G"

lcntr, co,rLor'

+ol* Cqbo*

<-W caalor*

B[o.v LcTha*
-(q4 c7 0

0{o..L c<(Lon

-lstt D5 () - L"

-L>',t D7

ROUX ASSOCIATES INC Page I of 1 2476.000 1Y. 1 00/SAF-APB



I

$ite Name:

Date:

lileather:

$emple lD:

Decielon Unit#:

Sample lntervalr

Laboratory ilame:

Proiect Number: 2476.0001Y002

6 - t5* I 6 sampre rime: ll tt,
C I t* Y sarnpler: y'l a le tV

t Ft55* s07- 5e* 0 *0,";

0 - o,5
TestAmerica

General
Observations

about DU:

5it ' bln. / o.rn "t+h /i#l e

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
$oil

TCL VOCS

Soil
TCL SVOCs Y

Soil
TAL illetals Y

$oil
TCL PCBg Y

$oil
TGL Pesticides k

$oil
TotalCyanide X

$oil
Fluoride V

$oil
PCOD' PCDF

Grain $ize Analysisl bulk density/
moisture content

Total Qrganic Carbon

ROUX ASSOCIATES, INC. Page I of 1 2c76 0001Y 100/SAP-APB



$ite Name:

Date:

llYeatter:

$ample lD:

Decieion Unit#:

Sample lnteryal:

Laboratory Hame:

General
Obaervations

about DU:

Proiect Number: 2476.0001Y002

C*lf - / & sampre rirne: /1 Zf;
Ci eo. sampler: fi *snrv
cFttr- @v - 9o e o,5 - z

4
'3

0,r - 2
TestAmerica

rzv boy, in A I

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Ssil

TCL VOC$

Soil
TCL SVOCs X

SOiI
TAL Metals V

Soil
TCL PGEs {

$oil
TCL Pesticides

Soil
Total Cyantde {

Soil
Fluoride >{

Soil
PCDD' PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 COOlY,lOCBSAP.APB



Site Name: CFAC Proiect Number: 2476.0001Y002

DU#: I oate, -{) --,f.lu-
Samplelnterval: 0- t'1 , (,:, - -::

AzSampler: /v lrlzt,/,

SampleObservations/Not$: , 4 t _ ._ z t" ':e:1:;"r -, --l 
,o,5 

*.,2 ,_ , _ o -95 ' I O,i_.Z-'
hccgl&h cavbt ctAl E La ok cavbu I TrcLhhrtl avbh c1 t 

-
A?n

Al -:-
A4

A5 -//

A6 frkokanbtl

A7 Ulo rl(zal

A8

w:-
E2*...,

83 'z'-

\---_84 --

Pt_
B6

<"'
87

B8

cs hlrcK crnban

d bbctTadnt

ROUX ASSOCIATES, INC. Page I of I 2476.000 r Y 1 oolsAF-Apa



$ite Name: GFAC Project Number: 2476.0001Y002

G- I f. t 6, sampte rime: 14 ,O

Weather: { i ,ta, 60e $ampter; '.1. t'rY 
.,

sampre rD: C F t55 - fiqA '' So * 0

Decision Unit #: Ll

$ample lnterval: C) - Or.f
Laboratory Name: TestAmerica

6eneral
obeeruations To(foi I Lo,R byrun, lo1r (itla g,o"?l,,o"L

about DU: Vaa*g,

Analysis
Ssil

TCL VOGS

Soil
TCL $VOCs {

Soil
TAL Metals x

Soil
TCL PCBs {

$oil
TCL Pesticides Y

Soil
Total Cyanide X

Soil
Fluoride v

Soil
PCDDI PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC, Page 1 oi I 2476.0001Y 10o/SAP,APB



Site Name:

Date:

Uileatter:

Sample lD:

Decision unit#:

$ample lnterval:

Laboratory Name:

General
Observatione

about DU:

Project Number: 2476.0001Y002

blt sl tto Sample Time: \ '1 i-;

Ctl rrr {.l20o $ampter: M f;'.5 ov'r

Cf ISS-ooq-So - o - o"6 - Pb

C- o,5
TestAmerica

TMSoi\ , Dcryk brown I oam, liflt-e- Qravci and roo*s

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

\,
L ecici S irV.e-ci 0n I V

Analysis
$oil

TCL VOCS

$oil
TCL SVOCs

Soil
TAL Metals

Soil
TGL PCBs

Soil
TCL Pestlcides

Soil
Tohl Cyanide

Soil
Fluoride

Soil
PCDD/ PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Garbon

Siqverl we t'3n t : I tol g

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001 Y. 1 oo/SAP-APB



$ite Name:

Date:

\lYeather:

Sample lD:

Decision Unit #;

Sample lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

€"-19'l6 samprerime: l;od -
Cleor 60 o $ampter: flagr-z-

CtrlSf - ooq-Sa- O,5'Z
4
O,E-Z

TestAmerica

General
Observations

about DU:

f"bP''l t/6*.h 5", J aa J zi I ';llSry,-a,et

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Buplicate

Additional Notes:

Analysis
Ssil

TCL VOCS

Soil
TCL SVOCg X

Soil
TAL iletals V

Soil
TCL PGBs t(

$oil
TGL Pesticldes

Soil
Total Cyanide

(
Soil

Fluoride d
Soil

PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001 Y. 1 00/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

DU#:

Sample lnterYal:

Date: 6-/116

Sampler:

$ample

A1

o:s' o't u o- 
_45

4AOt2-4

-c1

A2

+,3

4{

l5

46

A7

A8

B1

(--

-

82

B3

B4

B5

B6

87

B8

-\--,.-/'

/4 o soat .

-c2

UO

DE L--
.)i

',f:
lr,

ROUX ASSOCIATES, INC. Page 1 of 1 24?6 0001Y. 1oS/SAP-APB

SHEET



Site Name;

Date:

Weather:

Sample lD:

Decision Unit#:

$amBle lnteryal:

Laboratory Hame:

Project Number: 2478.0001Y002

€"*i 6f& $*mprerime: 0q?fr
f.ai n P' sampte* H qioru

CFlrS-0o5-5o o-o,5
5

O - o,5'
TestAmerica

General
0bserYations

about DU:

To, '/:t .v';:i w:+ h

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs X

Soil
TAL Metals x

Soil
TCL PCBs X

Soil
TGL Pesticides (

Soil
TotalGyanide X

$oil
Fluoride X

SoiI
PCBIY PCDF

Grain $ize Analysisl bulk dencityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC. Page I of 1 2476 0001Y 1W-SAP"APB



$ite Name:

Dab:

llYeather:

Sample lD:

Decision Unit#:

$ample lntsrval:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

& -16-' I 6 sampre rime: O'f E5
{,r i n f?n sr*pt*r, /y ",sorv . .

cF,55-OO5-9o* o,5-2

5
o,, -2,o/

TestAmerica

General
Observations

about DU:

flbfr; l tot-h /, ,c[ *)/ l,

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOGs

S6il
TAL *letals

Soil
TCL PCBs Y

$oil
TCL Pesticides

$oil
Total Cyanide x

$oil
Fluoride {'

Soil
PCDD/ PCDF

Grain $ize Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I ofl 2476.@O1Y 1o0/SAP-APB



Site Name: CFAC Project Number: 2476.000{Y002

DU#:

Sample lntervalr

,s Date:

c)4?"&L c * o,5 o,5 * z'

Sample

A1

@-o,€ ' o,S-z
-r/"

O-Or5 o,5 -z
C1

A2

Aq

A4

i5

+6

N

A8

B1

82

B3

B4

B5

B5

B7
-

B8
'-\-_/

ROUX ASSOCIATES, INC. Page 1 of I :176 !1a-' v r@ISAP-APB



-t7-/b
Site Name:

Data:

lffeather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

Project Number: 2476.0001Y002

Cle.r b{r Sampler: G.Dou-,a

CFt56'oob -5o - D-o,5

oo (p

o-o.{
TestAmerica

T*rLu Lro ** +, L l^,L Sonl {-c nrr} s;t t,n-e

Quality Control (OC) sample

Field duplicate K
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

D*t ltne'tZ\4
ai ir ," attle
C,i 1'-i+t't i I'iti'

Analysis
$oil

TCL VOAS

Soil
TCL SVOCs x

Soil
TAL Metals x

Soil
TCL PC&s x

Soil
TCL Pesticides X

Soil
TotalGyanide Y

$oil
Fluoride x

Soil
PCBDI PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES. iNC Page I ol I 2476.0C{1 Y 1 oo/SAP-APB



$ite Name:

Date:

Weather:

Sample lD:

Decision Unit #:

$ample lnterval:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

(r-l?-ltp SampteTime: 'f739

t lr., {et' f sampter: G .D u,r, i

CF fO*' ?oLp- 5o -o.{-Z

ci-z-
TestAmerica

General
0bservations

about DU:

GD

"
tvt,^vel ,. fuoiSt cL
"ro{ lr, n n o ltr i,, I

Quality Control (OC) sample

Field duplicate

Matrix Spike V

Matrix Spike Duplicate V

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs x

Soil
TAL iretats v

Soil
TCL PCBs Y

Soil
TCL Perticider

Soil
Total Cyanide v

Soil
Fluoride X

Soil
PCDDI PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page I of 1 241E ir;t:.'t 1-$l SAP-APE



Site Name: GFAC Project Number: 2476.0001Y002

aate: 

-u:: 
>ld-- I d'Du#, c0 6 _

samptetntervat: Q^ 0,f ..-; fpC*.2. , {?-u, 
-

samprer:- * + G.bariy
Sam ple ObservationsiNoteq :' C-9; i o's*L
A1 cl

A2

A3

/*
-.,***'*

/'/ou

AG -1

AV

A8

B1

i/3 f , 5?L*5 a' l't
ol Ll',-,.r cotLou

4/ Lt' Li".,, oorLo,.
82 a,P9 1^ritq f>ta*-et i

B3
1+"* "l- iioctu ealf 6a* lrh"

B4

B5

U'' $1o", t*rboo
BO ffualtr i

87
lqcl- catgop

B8

No llsqtery f
D;e 7Pe L,r,u' c4
Nv
a{,

rtcoitYy \
LfrD uo,,'L cs

D4

ROUX ASSOCIATES. iNC Page I of I 2416 tROlY iU)lgAP"APB



Site Name:

Date:

llVeatfter:

Sample lD:

Decision Unit #:

$ample lnterval:

Laboratory Hame:

Project Number: 2476.0001Y002

7 - 11 - | t- sample Time: 143 V

CD
ffi 6()L

O- o,{'
TestAmerica

General
Observations

about DU:

7/ ' A.u-* /o.L

Quality Control (AC) sample

Field duplicate r'
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

cF I55

5 "l*< h\et_ .on tr. ' 4f /' L b, f < s .

Analysis
Soil

TCL VOCS

$oil
TCL SVOCs V

Soil
TAL Metals X

Soil
TGL PCBs v

$oil
TCL Pesticides x

Soil
Total Cyanide k

$oil
Fluoride {

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Garbon

r)il F l- ffi

ROUX ASSOCIATES, INC. Par-e I of I 2475 0001Y 1o0/SAP-ApB



Slte Name:

Date:

lllleather:

$ample lD:

Decision Unit#:

Sample lntervah

Lahoratory Nanre:

Project Numher: 2476.000rY002

7 ' /? ' / t- sampte Tirne: 1'tft

Oo (p

o.{ ^L
TestAmerica

General
Observations

about DU:

Additional Notes:

lTe - Sc-"V21 <

? I Ss - 006- 5o-

q7 no I erl

SOiI
TCL VOC$

$oil
TGL SVOCg

Soil
TAL Metale

Soil
TCL PCBs

$oil
TGL Pesticides

Soil
TotalCvi

Soil
Fluoride

Soil
PCDD/ PCDF

Grain $ize Analysisl bulk densiff/
rnoisture content

Quality Control (aC1 sample

Field duplicate

Matrix Spike X
Matrix Spike Duplicate Y

ROUXAS$OCIATES, INC. Page 1 of I 2476.0001 Y. ICoISAP,APB



Site Name: CFAC Proiect Humber:

Date:

2476.0001Y002

7- /7 - tto
Samplelnterval: Oto,5: , O-t --

$arnpler: 6 >
Sam ple Observations/Notes :

o-o,g O,( -L o -6,{ 6,9 -2
A{ o *(^n c{ - ln't

-),4 tr

A3 n- -17"

A4 o -V," b- ts,

A5 6. U'
QrAox
,,

fil ".U CarA o,t
A6 O*1^'t * I t-tr

/31"L C.rl.,^.
A7 h-Lh - lt"

'acL Carlo*
A8 0 - (z''t -1drt

pl+ct- (arl"n
Bt 6-l-t,, -17"
92 0 -4,
83 0 -v" - I r -tt

B4 O -V'.r - t1tt

BS o -v"
<uL CarAo4

-2a"E8 0 -V"
87 0-u" -lf4

88 o -t€" - lL"

- lt^t' Cz

- lr" c3 o 'vt'

'2)u c5 o-tD?

'la-L C4,r L-^_
Q- ILV

p/,cut- Cr.16,*--
L?-Iv" D6 n-b'/

D7 b -tor,

-(1" D8 0-v"

ROUX ASSOCIATES, iNC Fage I of I 2476 000 1 Y. 1 oo/SAP-APB
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$ite Name:

Date:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval:

Laborabry Name:

CFAC Project Number: ?476.0001Y002

c1" $ample Time: I bOlt

{-- t1 - lu Sampler: (oD

LF t tr' oo-7 - to 'o - o ,s

7
O - o-s

TestAmerica

General
Obsen ations

about DU:

oel,
)

/)<-o ,\ l- -) lt

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tue/'

Analysis
Soil

TCL VOGS

$oil
TCL $VOCs X

Soil
TAL Metals v

Soil
TSL PCBs x

Soil
TGL Pesticides v

Soil
Total Gyanide Y

Soil
Fluoride X

$oil
PCDD' PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATE$, INC. Page 1 ofl 2476 0001Y. 10o/SAP-APB



Site Nama:

Data:

Weatfter:

Sample lD:

Deelsion Unit#:

$ample lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

(r- t7 - /to Sample Time: / bo S

P L(u*Jy 7o"F sampter: GD
Lf f,e, -orz*6r-o,r--, _

-7

o.5 -2*
TestAmerica

General
Observations

about DU:

I /' 'c t;// huil
"t/ool* 6af i oru A tt.

Quality Control (OC) sample

Field duplicate

Ulatrix Epike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS
Soil

TCL $VOCg X
Soil

TAL Metals X
Soil

TCL PCBs X
Soil

TCL Pesticides

$oll
TotalGyanide X

Soil
Fluoride X

Soil
PCDD/ PCDF

Grain Size Analysisl bulk densityl
molsture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page I of I 2476.0001Y. 1 00I5AP-APB

O o .c-t l'rt*J



Site Name: CFAC Project Number: 2476.0001Y002

DU#: -7 Date: L- /7- /b
$ample lnterual: O, - O ,g b: 0 ,S - L

Sampler: 6V
Sample

O-o,, :l o.S _L f-zA1

---

c1

A2
^l) r ,

L Cl,qnlL 0

N ft^btu hol€ ?/
A4

2", P hlarL san)7
Ca(L or-- i+*kt^nly'

A5

A6

17

A8

q!

B2

B3

{^j t

84

>a

-/

-
:''?*

-* ::-
--?-

-;;=*
/

B5

NLT
B6

B7

B8

Clogl't o* iro* o!
tw*kttLl *o b Yq o C?

CarLou clc+{ z*

D7

ROUX ASSOCIATES, INC, Page 1 ofl 2476 00r1y.100/$AP-APB



$ite l{ame:

Date:

llUeather:

$ample lD:

Decision Unit#:

$ample lnterval:

Laboratory Hame:

CFAC Project Nurnber: 2476.0001Y002

Q - t€ * lG samplerinne: llZ"

ooB

o*o.i
TestAmerica

General
Observations

about DU: rsel *- mo,E{ , fr."*5 i* -to t't }v^,'c"/: '/tar€
ryr.ok de br is

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

etrIss -oog -5o - o-o,i

,14

<rV 5.nJ \ - L , 3or-e 1r,j,-ucl . 1"nl S;if .

---_-7--r

Analysis
Soil

TCL VOCS

Soil
TCL SYOGs {

Soil
TAL tletals (

Soil
TCL PGBg X.

$oil
TGL Pesticides

(

Soil
Total Cyanide {

Soil
Fluoride v

Soil
PCDD/ PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476 0001Y.1olliSAP-APB



'. 
c /oola 00",

$ite l{ame:

Date:

Weather:

$ample lD:

[hcirsion Unit #:

Sample lnterval:

Laboratory Hame:

General
Observations

about DU:

Proiect Number: 2476.0001Y002

L' tg - I to sample Time: /l 3 o

Ctr Ts$ - ctoB - 5o - a,f -?.-

oo5
o,s -z

TestAmerica

.(,. l;#le +itt'
lnoisY lo wef- ., fr.,z o( d<$t is

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs (

Soil
TAL Metals (

Soil
TCL PCBg (

Soil
TGL PesUcides

Soil
TotalCyanide (

SoiI
Fluoride X

Soil
PCDD' PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of i 2476. [60 1 Y. 1 0o'9AP'APA



Site Name: CFAC Proiect Number: 2476:qqqqqqa

ou*: .@B _..,,,, Date: b' lE - j U
Samplelnterval: O-O,5 * O'5- -L

Sampler: 6>

Sample Observations/Notes :

$Lq l-

louL

o-o, i
EFA1 r'*

o,, *;> o -o.{
-*d Cl r'*----'

t>.u -Z
*---t'/

A2 c2

A3 c3

A4

tfq,t 
Vicac 

at d.6f1
C4 ne+l;-rti,. tat{

A5 c5
(t"uz ol olebri; -

rueta-l

A6 c6

A7 c7

A8 _/
P?'4

Bl z";s-
lne+

D1

a2
b.t0f

D2
ItaY lrtgt+llio l,

83 I,*A bb H4'1,, D3

Per
B4 D4

B5 D5 --"'' btt r
hlef

B6
l"l-l;1€ro /n-il <'/q"
DO I'i.oL irqrr*t*ll

. ,1.,) t'fcd Sna"li e ,'t b
4 r ,r-t+-c a,h si'- i

peY
gv

,fr,' y;o"e ol' 
X

D7

B8
Nel

DB

ROUX ASSOCIATES, iNC. Page I ofl ?476 0001Y.10o/SAP-APB



$ite Name: CFAC Project Number: 2476.0001Y002

Date: V-tr-tr"'l* SampleTime: /0rS
weather: c: lPar 6 r" $ampler: /Yctflaru
samprerD: CFISS - OOg-- SO * O'e-rf

Decision Unit #: 0 O tr
Sample lnterval: O ? O,5
Laboratory Name: TestAmerica

of;*:l?:," 9"; t{ ru,,.r} a,t A gru"u{ . -
about DU:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCe r

Soil
TAL iletals Y

Soil
TCL PCBs \

Soil
TCL Pesticides Y

Soil
TotalCyanide

Soi!
Fluoride

Soil
PCDD/ PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Garbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t.e - Sooef *
*rioiot - t,bo3cr

'r

ROUX ASSOCIATES, INC, Page I of I 2476.@O'1 Y. 1 o0/SAP-APB



Slte Narne:

Date:

Weather:

$arnple lS:

Decision Unit #:

Sample lnterval:

Laboratory Name:

7 -2d */6 Sarnple Tirne: / o?o
CFAG Project Number: 2476.0001Y082

c lrrprr 6 5'" sampter: /1.r iarr
cFtss- odg *so - o,5; -2'

OGg
d,5 - Z',

TestAnrerica

General

'bsen 
ations 1; l* E*, I u . J g, oru I

about DU:

Quality Control {AC} sarnple

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

{u - iahlfe

w t iqhb i,L1? 1?
,tJ

Soil
TGL YOCS

Soil
TCL SVOCg

Soil
TAL Metals

Soil
TGL PeBs

Soil
TCL Pesticides

Soil
Total Cyanide

Soil
Fluoride

Soil
PCDD' PGDF

Grain SizeAnalysisl bulk densityl
moisture content

ROUX ASSOCIATES, INC. Page I oll 2476.000rY. 1 00/SAP-APB



Site Name: CFAC Proiect Number:_ - 2478,A001Y002

Date: WDU#: OO7,
Sample lnterval:

Sampler:

7-u- tu (q,;a c,B,>)

o - o.s o.s- -L
C1 #F't -L

A1 0-u,t

A3 o-

A4 D -lo't 70u

A5 0 -u't

6-/fn
7f"

B{ d* -/f "
f"

83 O4" 6 -2q r,

6-//o

86 A-

az 0-,

6- /s',

Sample Observations/Notes :

c2 fi-|2tt

ca 0- 6/l

6/',

c5 O -6''

c6 0- 6/'
cr b6"

r'/r'e
Dr 0-6r'

'/' 
Dz 0-6 "

t?/ ot 0'6'
o+ fi -6/

{8a Ds 0- 6 ,"

D6 0-6'
rl D7 6'l'

-/0r r oa 0'6"

ROUX ASSOCIATES, INC, Page I o1'1 ?476 0001 Y. 1 Co/SAP,APB



$ite Name:

DatE:

Weather:

$ample lD:

Decirion Unlt#:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

TestAmerica

CFAC Project Number: 2476.0001Y002

o I ievlao tV Sample Time: I iafb
,$vr. nu , bb' F sampler: S vV

cFi ss - oag * S,a -, Q " q,'t,.

oob _, ,, .,. .-
a-o-f

Quality Control (AC) sample

Field duplicate

Matrix Spike

hlatrix Spike Duplicate

Addit*rnal Notua:

fY\ {^55' . l, L{oZ aT

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs

Soil
TAL Metals x

Soil
TCL PCBs x

Soil
TCL Pesticktes x

Soil
Total Cyanide r(

Soil
Fluoride {

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC FagF 1 of 1



Site Name:

Date:

Weatfter:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory i*ame:

Project Number: 2476.000{Y002

a+ / av / ao tu sampl" Tit", I5?? O 
-i/ .'',: '-l.l ..i :l t- 'i" , : \i''' Ki-' Sampler: Srt/\}

C,triss-.Oot\-50 ^ a r--L

o s -L

TestAmerica

General
0bservations

about DU:

Field duplicate

Matrix Spike

Matrix Spike Duplicate

ldffional [otus:

B*,,u,r +,' tt'3" J {:'fn Sffii0 t"*flh Ufr{ S.t},

Soil
TCL VOCS

Soil
TCL SVOGs V

Soil
TAL Metals

Soil
TCL PCBs

Soil
TCL Pesticides

Soil
Total Cyanide {

Soil
Fluoride ,{

Soil
PCDD' PCDF

Grain $ize Analysisl bulk densityl
rnoisture conGnt

Total Organic Ca6on

ROUX ASSOCIATES, INC :.-a i'{O 1 Y. 1m/SAP-APB

Quality Control (AC) sampleAnalysis



Site Name:

ffiate:

Weatlrer:

Sarnp|e lD:

Becision LJnit #:

$ample !nterval:

Lahoratory ftlame:

Genena!
Obsenrations

about DLl:

Project Number: 2476.000{Y002

G-ZZ-/A sarnprerime: lVq1
c/eav G5' Sampler: /14 4rd/1,
cFISS-oo7-Sa- o-o.5

q
0 0,e

TestAmerica

'rIJ )*
biort< cat lzn /c horo, / I) 7

Quality Gontrol tAC) sample

Fietd duplicate

Matrix Spike

Matrix Spike Duplicate

Additional hlotes:

Analysis
SoiI

TCL VOCS

Soil
TCL SVOCs K

Soil
TAL Metals Y

$oil
?CL PCBS

X

$oil
TCL Pesticides

(

Soil
Total Cyanide Y

Soil
Fluoride )(

Soil
PCDDI PCDF

Srein Size Analys&sf bulk densityl
moistrre content

Total Organic Carbcn

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 Y. 1 0CySAP-AP8



$ite l{ame: GFAC

6 - 2 2' I 6 $arnpre rime: lV q,
weather: Cl e*. Ggo sampler: ft ,q iov
$amprerB: cF lss - oo1 'so- o,5 - 2
trecision tlrrit #: q

Sample lnterva!: A, F ' 2
E-ahoratory Name: TestAmerica

oo3fill*"" 5"bfai I , bra*n fiN fa,J ;,ra,e I tre "a c la;i
about DU: 

Bl e.qK c"rhn /c l,arcn I c0, c-7 , 0 v

Analysis
Soil

TGL VOCS

$oil
TGL SVOGs X

$oil
TAL Eletals

Soil
TCL PCBs X

So,il
TCL Pesticides

Soil
Total Cyanide

Soil
Fluoride

$oil
PCDDI FGDF

Grain Size Analysisl bulk densityl
rnoisture content

Total Organic Carbon

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page i of I 2476,0001 Y. I 0US4P-AP8

Proiect Number: 2476.0001Y082



$ite Narne: CFAC Project Nurclber: 2475.0001Y0CI2

DI.T#:

Sarnple lntaryal:

I Date: 6-2Z- I 6

$ampler:

Sarnple
o,7 -2 o-:, o,D^2

A1

A2

A3

o -o,,
': cl

A4

A5

A6

A7

{8

B{

cK 
^l,ta(Wr
'lf

B2

B3

B4

B5

B6

B7

B8

.lpsycal!"y

ftl a'fo *

Da \lq& a

ROUX ASSOCIATES, INC. Page I ol1 2476.!001Y. 100/SAP-APB

a_/\-, D5



Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample interval:

Laboratory Name:

Project Number: 2476.0001Y002

6-ZZ*/b samprerime: lln
Qlq,a,r ffa,,,., .*mplr,y fraia,v

,Cl=lSS*oto-S_o:,q--q,5; ,, __ .

lo
C) ^ O,5

TestAmerica

General
0bseryations

about DU:

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOGs x

$oil
TAL Metals Y

Soil
TCL PGBs x

Soil
TCL Pesticides X

Soil
Total Cyanide

Soil
Fluoride x

$oll
PCDDI PGDF

Grain Size Analysisl bulk density/
moistrre cantent

Total Organic Carbon

ROUX ASSOCIATES, INC. Page t of I 2476.00r1 Y. 1 0&.SAP-APB



S'rte Name:

Date:

Weather:

Saeraple lS:

Secision Unit #:

Sample !rrterval:

Labanatory lttame:

Genera!
Obsenrations

about Dt!:

Project Number: 2476.0001Y802

6 * ZZ^JC sampre rime: l//O
(l ora v 4e gampter, /' ' '" "-

CFr-gS * O l0 - So - o,5 - 2,O

/c
o,q - 2,0

TestAmerica

7yrnrt f-brri I , ,fr /! o,l -o, L ; /,i ill ,-

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysls
Soil

TGL VOCS

Soil
TCL SVOCs x

Soil
TAL Hietals Y

Soil
TCL PCBs X

Soil
TCL Pesticides

Soil
Total Cyanide v

Soil
Fluoride X

Soil
PCDD' PCT}F

Grain Size Analysis/ bulk densityf
nroisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.00$i Y. t o0rSAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Date: {'" ? .' /e"ou*: - i{
Sample lnterval: C - G, 5 ": C, 5 -- Z

Sampler: , "qkrv -,., .

sampreoo;y?r.?s/Notes: #,s,2 c_c+,5 o,5- 2
A1 s %i cl

A2

A3

A4

A5s

A6

A7

A8

Bl--

92

--/'B3

B4

B5

B6

97

\- Cz

-D2

ROUX ASSOCIATES, INC, Page I ol I 2476 9001 Y. 1 oorSAP-APts



7

$ite Hame:

Date:

llYeatfier:

Sample lD;

Decieion Unit#;

Sample lnterval:

Laboratory Hame:

CFAC Project Number: 2476.0001Y002

{o-zt-tt- sampteTime: ls4o
eb

o//
o -o.f

TestAmerica

General
0bserYations

about DU:

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Lf-{S*-611 -go-o-O,-9

Analysis
Soil

TCL VOCS

Soil
TCL SVOGg {

Soil
TAL Metals (

Soil
TCL PCtss

(

Soil
TGL Pesticides (

Soil
Total Cyanide K

Soil
Fluoride (

SOiI
PCDDT PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of I ?476.C001Y. 1 0otSAP-ApB



Site Name: CFAC Project Number: 2476.0001Y002

LA - 7) - 1 U Sampte Time: )y Sn

lllfeather: f,'verccrql s\rcruers L? 0'f- $ampler: QD , ,

$ample lD: e.f rSS -. o it - so .'cl

Decision Unit #: i--- : i

Laboratory Name: TestAmerica

Gengral-\-^rr
Od"-;ylfon" B 'urp n ro b lack 4r ave-l So rnt S c'ncl f- C 

,

aboutDU: tt+ne 5i\t', d"r1 +0 r4o,g-. Li{{-t{ ro06 i n
r ll

V O o </ l" ' C c,\ (bg ,/1.0.i\d vt? 'tn oru 4r; o\

Analysis
Soil

TCL VOCS

Soil
TCL SVOGa

Soil 
L_ r *.D

*AfTlfehtl?s g)rul../ Y
$oil

TCL PCBg

Soil
TGL Pesticides

Soil
Total Cyanide

$oil
Fluoride

Soil
PCDDI PCDF

Grain $ize Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Quality Control (AC) sample

Field duplicate

llllatrix Spike

Matrix Spike Duplicate

Additional Notes:

Lawo 5iF.v7fs

,\frTnP,t-v., , - ..,

rnasS u-r ei qYt+'. lvgb q

S\evec( weigW'. l-tb 
",

-
ROUX ASSCICIATES, INC. Page I of1 2476.000 t Y 1 00/SAP-APB



P . cf u,.J

CF fgs -pl/- 5o'O,l'L

Site Name:

Date:

Weather:

$ample lD:

Decision Unit#:

Sample lnterual:

Laboratory Name:

Project Number: 2476.0001Y002

C-zv-/b $ample Time: /f 'lf

o//
b"r -2-

TestAmerica

General
Observations

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

$rave

Analysis
Soil

TCL VOCS

Ssil
TCL SVOGs I

Sotl
TAL illetals X

Soil
TGL PCBs x

Soil
TCL Pesticldes

SOiI
Total Syanide (

Soil
Fluoride Y

$oil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC, Page I of I 2476.0t01Y. 1 00/SAP.APA



Site Name: GFAC Project Number: 2476.0001Y002

DU#: // Date: 6-zt -tu
Samplelnterval: _O-O,S + O,f,-?-

Sampter: Cob

Sample ObservationslNotes :

o-o,{
A1

O,S.L D_D,E
c{

Q'€ -?-

A2

A3
lrr> I 1,2 {cP/t+
St;<t^+ r"lor,. eit{Y C3

A4 c4

A5 c5

A6 c6

A7 c7

A8 CA .-r

B1 D,| //

82 D2 -*"
D3

B4 D4 ---;*' /-

B5 D5

Car bo* feci,
B6 1\"

bq*.c*-*tnl+ 6a
D6 ouo

87
wor

D7

BB l=*-- D8

ROUX ASSOCIATES, INC. Page I o1'I 2476 0001Y 1o0/SAP-APB



Site Name:

Date:

Weather:

Sample lD:

Becision Unit #:

Sarnple lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

Ar'2/-/b SamBle Time: lZro

Clnlcost-, gAoaert, 00'F $ampler: GD-

CF fs;- olL - 9o* o- o.{

otL
O - o,f

TestAmerica

General
Observations

about DU: Luet,, occ4 '" brt ls an( Il^ "t'

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Y otuvt- d rr,.'le I

ca{ brw rh*ter,al

Analysis
Soil

TCL VOCS

$oil
TCL SVOGs {

Soil
TAL llletals Y

Soil
TCL PCBs v

Soil
TGL Pesticides x

Soil
Total Cyanide \(

Soil
Fluoride (

Soil
PCDDI PCDF

Grain Size Analysis/ hulk density/
moisture content

Total Organic Carbon

ROUXASSOCIATES, INC. Page I cf 1 ?476 0001Y. 10o/SAF-APB



$ite Name:

Date:

\ffeather:

Sample lD:

Decision Unit#;

$ample Interval:

Laboratory Name:

General
Obseruations

about DU:

Proiect Number: 2476.0001Y002

/o'?l - /b saryElgfiqe' {e,1f .

CverCast I i..otert (ayoF Sampler: OD+

*CFE99'orz'5o- o,,u-z

_ ol^

o,{ - ?-

TestAmerica

6; {+ ,

Quality Control {OC} sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

Lt"rL

Soil
TCL VOCS

Soil
TCL SVOGs

Soil
TAL iletals

Soil
TCL PCBs

$oil
TCL Pesticides

Soil
Total Cyanide

Soil
Fluoride

Soil
PCDD/ PCDF

Grain $ize Analysisl bulk deneityl
moistuns eontent

Total Organic Carbon

ROUX ASSOCIATES, iNC.

--r.a-: "\--

Page I of 1 2476 C{01Y 10o/$AP"APB



Site Name; CFAC Project Number: 2476.0001Y002

DU#:
t-- otL Date: a ->/- /b

Samplelnterval: C-O,r f O,5'U

Sampler: 6D

o -0,{ o,s ? o -o.{ o,{ -L

A2

A3

A4

A5

A6

A7

A8

4 -s'
fti^ler

l,.oL cn, L r*
B1 odor

82
L" pic.c oF ti,

Bt ilt'attic drbrts
weF

B4

B5

B6
lhr'rtal Lc.tbor\

87 moter,d, /,1'1 ie* Lr
toer

B8

Sam ple Observations/Notes :

Tiece 6( tt(re1 u)/r, co(Lu*_
ta(li. deb, iq D3 ato*n7 e" (0,5'

ROUX ASSOCIATES. INC, Page 1 oi i :476.0O01Y 1CC,€AP-APB



I

Site Name:

Date:

Weather:

Sample lD:

Deeision Unit#:

Sample lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

b -20 - /L sampte rtme: /bZ{
9nnnn Et F samprer: €O
CF tos - o/3 - la - o- o,s

o/3

O - o,r'
TestAmerica

General
Observations

about DU:

yot, ^ J= b I", i- G ror" I o o"{ J.rtrl {-. :

9','/yer the /'a//r't-

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

|4",i f /ro.e
l" , occ-c-

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs X

$oil
TAL [tetals X

Soil
TCL PCBS v

Soil
TCL Pesticldes X

Soil
Total Gyanide x

Soil
Fluoride X

$oil
PCDD' PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

?47b.@01Y. 1 g0ilsAP.AFBROUXASSOCIATES, INC. Page I of I



Site Name:

Date:

Weather:

$ample lD:

tlecision Unit#:

$ample lnterual:

Laboratory Name:

Project Number: 2476.0001Y00_2

lzr'l r to Sample Time: : \c 3{;

CF tts- o 13 - So- o -o.s- f b

013

0-e,5
TestAmerica

oo3j,l?t*?1"" l)i'tttin"fu .r,ittcL,t,t:nrr anct scrnct C*C, t)flLt t-, tt
about DU:

Analysis
Soil

TCL VOC$

$oil
TCL SVOCs

Soil
**bftct*ls ierio[onrq X

Soil
TCL PCBs

Soil
TCL Pesticides

Soil
Total Cyanide

Soil
Fluoride

Soil
FCDD' PGDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tu, rl \t i v'4r/

ROUX ASSOCIATES, INC. Ilage I cf 1 2476.000 1Y. 1ooisAP-APB



Site lrlame;

Date:

Weattrer:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

CFAC Proiect Number: 2476.0001Y002

$'2o - /(" sampre rime: I b3o

o/\
O,r-?-

TestAmerica

General
Observations

about DU:

t't'S fu./,- 4i/rpr theta

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additiona! Notes:

LF t ls - o/ 3' 5o - o,{'7

,ove{ '

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs X

$oil
TAL Metals Y

Soil
TCL P6Bs Y

Soil
TGL Pesticides

Soil
Total Cyanide X

Soil
Fluoride

^Soil
PCDD/ PCDF

Grain $ize Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Pase I of 1 24 76. C,co,, Y. 1 !0/SAP-APB



Site Name: CFAG Project Number: 2476.0001Y002

DU#: otl Date: 6-to- /t-
$amplelnterval: O'o,5' + O,5'Z'

$arnpler: CD
$ample

o - o.f o-o,,
Cl -?:-"":*

O"9-2
A1

A2 --'.1, 4't b I enL /ruc.lcr ic.l

A3 af lo#or*. cael lar

A4

AS

A6

^7
Aq

B,I

B2

?4

-r'"'
__*_ 

_
F*-

----=-
PF

tuf' - Ll.tuL,t ""?*
1. trr^'ned
ffitertU

fl:. PtD = ?
O,2-

7)r*l,eat

, '/t'l" o -,1

T7/--
-.?

---4'
.?" _

--r4'.<

21

BSthafer,'o/, c ual i*n
Z'

B4
t t/4 

{ lccbs o(
BS riht nocfar/,

Fq

qI

88

o,{- 2

5' hla,oL StarP
C6 nuteria.l-uco+l,;

t-o*P)(. Vz" e iec e t
r"t-h ,li 1,,','t

a,( c( 9i/tc(,llc."L,J
-lt 11t\ 4i,"5e ie br,S Ds

ROUX ASSOCIATES, INC" Page I of I 2476.0S01Y. I o0/SAP-APB



$ite Name:

Date:

Weather:

$ample lD:

Decision Unlt#:

$ample lnterval:

Laboratory Name:

General
Ohservatlons

about DU:

b'2"' tb Sample Time: NbO

CFAC Project Number: 2476.0001Y002

- cF ,ss : ot/: Sz* o - q.r

)olq*-
o-o.{

5 ^o^, 7'l " F sampter: G>

TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

r'
/h,rr) poinl t4c-3 + k*
{ col- rto r f/. d,p /, ,/il/ett .

d'u

Analysis
$oil

TCL VOGS

Soil
TCL $VOGs x

Soil
TAL lUetals x

Soil
TCL PCBg v

Soil
TCL Pestlcides {

Soil
Total Gyanide {

Soil
Fluoride {

Soil
PCDDT PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCiATES. INC. Page 1 of I 2476 e$01Y.10o/SAP-APB



$ite Name:

Date:

Ulleather:

$ample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

O -Lo - lt- Sample Time: lZo b

o, {-L-
TestAmerica

General
Obseruations

about DU: tn)Qt " fi5 ,

Quality Gontrol (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

[4r n',il 4* b/otpt'.

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs x

Soil
TAL lrlletals Y

Soil
TGL PCBS (

Soil
TCL Pesticides

$oil
Total Cyanide Y

Soil
Fluoride X

Soil
PCDD/ PCDF

Grain Size Analysisl bulk densityl
moisture content

TotalOrganic Carbon

Additionat Notes:

ROUX ASSOCIATES, INC. Page I of I 2476 0001Y 1oC/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Dw, 4. , .- .. 
2

$amplelnterval: O-O,g f, O.E-L
Date: 6/tn /t t

Sampler: €V

Sam ple ObservationslNotes :
O,5'L

r"4
o-o,g

A1

O,J'2-

11 ot

lNe*

A5

tc Sqrvl Srn'6 fro*-

fleveol * le,^t {et

l( ob or

3" l<yer o{ . Ll<"t, "nd
t{ on ot,U? fel 1t15u,21 -noCT

ry rcfq,lltt 1o.t*l s
.r'l^ !+t sieqg in

'e( 6ts
're/ *u ler,c$,

w0r
D4

7" [u1crf .ol..t.,,:r f." c* 4' t i! {,t l t 
S,

ROUX ASSOCIATES, INC Page I of 1 24 76.000 1 Y. 1 0o/SAP-APB



?. cl.u)
cFzsl _ ot5 - go _ o_ o,5

$ite ilarne:

Date:

Weather:

$ample ID:

Decision Unit #:

$ample lnterval:

Laboratoty Name:

ProJect Number: 2476.0001Y002

{o- t8 - /t" sample Time: t{fo

t5

O- o ,s

TestAmerica

General
Observations

about DU:

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TGL SVOCs x

Soil
TAL ilietals

Sail
TCL PCBg (

Soll
TCL Psticides (

SOiI
Total Gyanide (

Soil
Fluoride

(

$oil
PCtrDI PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of1 2476.081Y io0'$AP-APB



$ite Name:

Oate:

\llleafier:

$ample lD:

Decision Unit#l

Sample lnterval:

Laboratory ilame;

General
Obseruatione

about DU:

Project Number: 2476.0001Y002

A- t7-/u Sample Tirne: )rsf

cf sEt - otg -So- o,<-L

i{

o,{ - 2_

TestAmerica

<i l+ ', fia-o t NP+'. eec,agSt

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

'. cl "J, 7o"F

r,1 ./^ , f
lYodw Grrvei i Sor*e 6^nA \'"', 1r--<-

Analysis
Soil

TGL VOCS

Soil
TCL $VOCs {

Soil
TAL IUIetaIs

(

Soil
TCL PCBs (

$oil
TCL Pesticides

$oil
Total Cyanide (

Soil
Fluoride X

$oil
PCDDI PCDF

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Pase 2 of2 2476.$001 Y. 1 00lSAP-APB



$ite Name: CFAC Project Number: 2476.000{Y002

DU#: Ol€ Date: b" tc-tL
$ample lnterval: O- 0"5 + O,6-2-

?
Sampler: (> t)

Sample Observations/Notes :

u - * l,-r, b?;f [t?, o,g -z*
-*4?f,

A1 z-?'?- I lt ^l+";, Q1

A2 rt--*

A3

fnovrtl clnr
A4

A5
l'L" {<yer

teSi "e7rY1';ft 
);

tq l'l^P lieLe otr

lT lel r b'- ot Lu*;ru,ou?
ovect day *o

A8

B1

92

B3

B4

F.5

B6

B7

raruru 5 ill qn,l. Sc,nr]
l{o"< 1(avel,ael

i(t.€ o( yl*r;,
B8

c2

c-<,w t atdy
- cotnle 7t liue<C4
h'eflil;LTieLec

ROUX ASSOCIATES, INC. Page I of1 ?476 0001Y. 1fi1,€AP-APB



Site frlame:

&ate:

Weather:

Sar:'rple ID:

Decision Unit #:

Sample !nterval:

Leb'oratory Name:

Genena!
Obseruations

about DU:

Project Number: 2476.0001Y002

6-ZS^rc $amprerime: /ZZS

.c lou), Sf o 
-* samprer:, flaiqn

cFtss-ot6- So:O- o,€

lb
o- 0,5 l

TestAmerica

Jk bronn , cl,

Quality Control (aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional hlotes:

r,\tin,lr*, 1,3$15

h. a, L^ AL

Analysis
Soil

TCL VECS
Soil

TCL SVOCs
"x

Soil
TAL fifietats v

Soil
TCL PCBs x

Soil
TCI- Pesticides X

$oil
Total Gyanide x

SOiI
Fluoride

Soil
PCDD' PCDF

Grain $ize Analyaisl bulk dersityl
moistrre content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I oll 2476.0001Y. 1 00,$.P-APB
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Slte hlarne:

Date:

Weather:

Sample lD:

Decision Unit #:

SamBle !nteryal:

E=ahoratory l*arne: '

General
Observations

ahout DU:

Project Number: 2476.0001Y002

G^ZZ- /b sampterime: lYgO
c/ouA- 9,f" saryW. ,rua*A/
cFtSS*o/b-So- O,S- z

/6
o,5 - 2-

TestAmerica

i Lr"; l 'i // ro

bla" k cLrca" | /c.rb.^ 0T

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

wtinrrf : t,6')r,c ir
J-

7YWLq-e-ol'

Analysis
Soil

TCL VCICS

Soil
TCL SVOGs X

$oil
TAL MetaIE

,x

Soll
TGL PCBs x

$oil
TCL Pesticides

SOiI
Total Cyanide

| ,l'x
Soil

Fluoride K
Soil

PCDD' PGDF

Grain Size Analyelsl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCTATES, INC, Page I of1 2476.0001 Y. t 00rSAP-APB



Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

$ample lnterual:

Laboratory Name:

Project Number: 2476.0001Y002

(p - Zt - tt sample llme: /34 g

- o,r-L

o tl,o

0,E -z
TestAmerica

General
Observationg

about DU:

Quality Control (aC) sample

Field duplicate

Matrix $pike

Matrix Spike Dupllcate

Additional Notes:

0- " so a1e( e) rrn '( ..v.. I du<z

-1" l^L errof .

CF rr, - o tb -6o

Analysis
SOiI

TCL VOCS

Soil
TCL $VOCs X

Soll
TAL Metals X

$oil
TCL PCEs x

Soil
TCL Pesticides

Soil
Total Cyanide X

Soil
Fluoride (

$oil
PGDDJ PCDF

Grain $ize Analysiel bulk densityl
maisture content

Total Organic Carbon

I

ROUX ASSOCIATES II..IC- Page i of1 247a.ile01Y. 1 00/SAP-APB



Site Name: CFAC Project Nur*ber: 2476.0001Y002
,lDU#: I Vs Date: 6-27-/6

Samplelnterval: O - O I l, O,5 - Z

samprer: - y'4e€€*

Sarnple
otaycal tqzqo6,617 657\V'lszff, M0g 1

At il 'q 1bt,- /q /( bt*a ci 0-6/' I ctTn

F4

A3

A4

0- a"

-6

,0,,

6-tr "
A5

A6

A7

A8

B1

o-Gn ,:

r

,-.' 6/6 "
^/t *

tfz/524?.f,6q
- t alt?82 'r

o-Gtl
v '15 26ct , 'el ?

B3

E4

B5

lr

6€lr 6-/?"
L
tt'

B6 Tfr(
87

B8

/r

7t

^/ btac !7carban

^ /z/'

o-6"
G- to'', c3 o -6/r

6 -A" c4 0-6'

G - lf," ca 0 -6'l

- 6'-lt" c7 0-6"
6"-z{' ca 0-5t'

Dr O-Gr
I

D2

1211b3r$tfr;

x9tlLqzr '6-/t/" ii- o - €o

D5 0-6'

*z (t - 6'

ROUX ASSOCIATES, INC^ Page I of I 2476.@01Y. 1oo/SAP-AP 
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Site Name: CFAC Ptoject Number:

Date:

2476.00A1Y002

DU#: O lb L -2Y-/b
Sample lnterval: O,517

Sampler: G 9
Sample Observations/Notep :

/tor?cl d* I" q.cc€r, -d('
Samole LrtrservaTtons/Notes: 

-

ir,ierl dr* I" 4cc€r, -driild nill/e /f' of 3 t t

/ '..(',, u' '-. rhoytt{ /ol l" r/'7lc' / t ,.ltx ,* (o-/zl 't cr ' (p-J.t "

b-(1 " - t3"
i^ql €19 loc*

lyt, ote

A4 {r: - J A, c4 (o*7 "

{* - /b" b -,,"

- / t rr

-/.) " D2 -/30
th atcJ

b *{f " D&";1
E/4

b- /7"
*l b"

t gU l'tor

6/zt

o"qh\u

h 96 holt

aa - b-J'l oe - {:t4'(

ROUX ASSCCIATES INC Page 1 of I 2476 0@1Y ISISAP-APB



$!te Name:

Eate:

Weather:

Sample ltu:

Seeision Unit #:

SamBIe i*terval:

uab*ratory Name:

General
Obsenrations

ahout EI..l:

Project Number: 2476.000{Y002

6' 23 - l6 sarnprerime: lfEO

l7
O ^ O,5

TestAmerica

otratni . anfisr i [l ," k roai /cltrru{/car bo n ,'n

ALI & A7

Quality Contro[ tAC] sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

weierr.rL: i1g1

CFtSS-

Analysis
$oil

TCL VGCS

Soil
TCL SVOGs K

$oil
TAL ffietals X

Soil
TCL PCBs v

$oil
TGI- Pesticides X

Soil
Total Cyanide x'

Soil
Fluoride x

$oil
PCDB' PCtrF

Grain $ize Analysis/ bulk densityl
rnoisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 ofl 24?6.0001 Y. I o0/SAP-APB
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Site Strame:

Date:

Weather:

Sample lB:

Eeeision Llnit #:

Sarmple lnterval:

Laboratory S{ame:

Genes'a!
Sbservations

aboart DLJ:

Project Number: 2476.0001Y002

6 -zq - I {b Sannple Time: /3@
/'r,.-,:Aa( l a r'- r. (: t' Sarnpler: / r / n li tv,

. ctrtss: * ot ? - so - 0..CI,5 _.

t7
r-7\ ttr ft/-., .- L.' ?

TestAnnerica

Quality Control (aC] sample

Field duplicate

B?atrix Spike

Matrix Spike Duplicate

Additional Notes:

Pf -a z ,, o -0,9',n4

i.ri c rgnt '. ,\ , 
qLs i t

Anatysis
Soil

TCr_ VSCS
Soil

TC!- SVOGs (
$oil

TALMetals (
$oil

TCL PCBs l-
$oil

TCE- Pesticides (
Soil

Total Cyanide (
EiOII

Fluoride (
$oil

PCDD' PGDF

Grain $!ze Analysisl bulk densigl
rnoisture content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page I ofl 2476.000rY. I 00/SAP-APB



Site Name:

Date:

Weather:

Sarnple lD:

Decision Untt #:

Sarnple !nterval:

Lahoratory Name:

General
Obseruations

absut Dti:

TestAmerica

Froiect Number: 2476.000{Y002

6-21-/6, ,sam*eri*e, f6O0
.. C!ea.- 7f , sampter: . H,a fan

cFtSS-ot7-So-o,5-2..

o,5 - 2'
l7

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

' F elaa{ct
Nawf,n' cz; ca,cg

02,06 - f,ee $c[J Jatq

e leol fo, c r% )-in,{es

Analysis
Soil

TCL VOCS

Soil
TGL SVOGs Y

Soil
TAL Metals Y

Soil
TCL PGBg x

Soil
TeL Pesticides

Soil
Total Cyanide X

Soil
Fluoride X

$oil
PCDD' PCDF

Grain Size Analysisl bulk densltyl
moisfure content

Total Organie Carbon

ROUX ASSOCIATES, INC. Paee I ofl 2476.0{OlY.10&S P-epB



Site Name: CFAC Project Number: 2476.0001Y002

au*: 17 Date: 6 -- 2r-16
samplelnterval: n -' O-O.5'; C,5'-2' 

-

Sample Observatio- o- 0,9
N 0--6 (

o,, - z' O -0,5/ d,f - 2',
-Z/ rt c1 0 -6r' 6-,

65,75ru"f.1
A2 U* if '0

trqserz,2
ffi fi,f -/e //
M 0$n //

A5 0^6" t/

A6 0*G' 6-/i"
A70^6/( 76r
AB

f

B{

B?

B3

84

-al 6/t'
21s45 z i

ft
-l/ /f

-a// 6-/tt'.
r/

u
a5 0 -6n 6*

aa 0 ^6'l

gt O-6n +/'

,rh6' //

'x w?08q,f:-go ": 
wU?:';'/

qv rtS g9q |qq

6 -6", "r-Fb,, -6 tl

Z" cs 0 -6'
c6 O^6 t'

fiaaK
wdf ced cz o4o

r5',tt eB 
'4 

"-6;rr

,/'t u O-6 a

6- z/" 4
D2

G*/9 "

t/ 
D6 0-6t'

- z/t/ J;
,,tt

sz 0-G'l

ROUX ASSOCIATES, INC. Page I of i 2476.@01 Y. r o0/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

l7 axe: . G:Z!-/rt
$ample lnterval: , , - .Q "'. Qrf *,.f+q{*,,frLft* - -

Sampler: tu/ it grrtv' 
- 

-

Sample Observations/Notes: lo0/o ?eeov(ty r- O-{' ), ,/t
ctA1

B8 D8

ROUXASSOCIATES, INC. Page I of i 2478.000i Y.' 00/SAP-APa



Site Name: CFAC Project Number: 2476.0001Y002

6*27-lG $annpterime; /Zl5
Weather: F( e 

,f a , 1, $ampler: . ,F - .

samprerD: CFISS'-Oig *So* O- O.5

Decision Unit#: / g

Sample tnterval: 0 * O, 5' '
Laboratory Name: , TestAmerica

oofjllll"- Sa,'I , hrn,:n .Et' /-/ rn I o,,rJ ? "tve 
i

aboutDU: u/ ,**s

Analysis
$qil

TCL VOCS

$oil
TCL SVOCs Y

Soil
TAL Hetals v

Soil
' TCL PCBs X

Soil
TCL Pesticides Y

Soil
TotalCyanide

j(

Soil
Fluoride /

Soil
PCDD' PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (QC) sampte

Field duplicate

ilfratrix Spike

Matrix Spike Duplicate

Additional Notes:

{elor^'faJ C6.(/, CV

-r*
l,505o

)

ROUX ASSOCIATES INC. Page i of1 2476 $001Y. 1 00/SAD- iPe



Site Name:

Date:

llleaflrer:

Sample lD:

Deetsion Unit#:

Sample lnterYal:

Laboratory }kme:

Number: 2476.0001Y002

-Z lJ20
t*rO r-5j" va)a sampler: ,4a1atV
cF/ss-o1g-so- a5-2

/s
0,5 2

TestAmerica

General
Qbservations

about DU:

ft,h.ai ): Lrow, -'/lsrnJ ornrel

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

* [ ,, 
"{* 

J C4rc 6*t}
1,480 

^

Analysis
Soil

TCL VOCS

$oil
TCL $VOCs x

Soil
TAL Metals v

Soil
TCL PCBs x

Soil
TCL Pesticides

Soil
TotalCyanide x

Soil
Fluoride A

Soil
PCDD' PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES INC Page 1 of 1 :4i3 Sattv t006AP,ApE



Site Name: CFAC Proiect Number:

Date:

2476.0001Y002

/g 6-2r/ 46
$amplelnterval: 0: f,5-' ; e,5- 2'

Sarnpler: /V ,f.E *
Sample Observatio

t: '{;,5 '
i o,r- z' Fo.5'.

o^61/
o,, -2'

4{

A2

Sr 6-17" */ 0n
,f */y'/

N o-6tl 6* /5"
t€q9tA8.

A4 0-6" 6- i6"
6 * /?"A5b6t',
tStls 20q, /c5 6 t

AG 0-6// - i7//

6* zlttA7 0" t,

^s 
0-6" 6^ /t'

il 0*6 {' 6* rr*
82 6^E; n - t']1/

B3
fl *ff"

a4 0 -G" -/z rr

85 t? fil' 'nlrr
86L- rt

81o"6tl 6-/6r

"r o *6t 6iro

-lg" CZ O -6 0

6_10// cs e_6/t
-litr u O-

#'/ cs o-6rt
,fil c6 O64

x 8(13 3tO. t5q LlLt

Gif" C, o-0"
lf t' o^61

G* 2{'/ Dr O-€ t.

lr D3 C4 /'

-t?" D4 C-6',

6tg/ Do O^60

DG O-nE//

6 -)4 /'
6ig/ Ds O ^G/

ROI"JX ASSOCIATES, INC Pa-ee I of 1 :!- a a,:.:'',alrsAc.:i:
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$ite tlame;

Date:

lllfeather:

$ample lD:

Decision Unit#:

Sample lnterval:

Laboratory Name;

Project Number: 2476.0001Y002

6' 24 - / 6 Bampre rime: lft€
Rqln 55 o ?r*pt*r, f '
CFTSS:ota'So 'O *o,5

lq
o o,5

TestAmerica

General
Observations 5r,'I : ;)il l, tr bl corlo

about rUl.

Analysis
Soil

TCL VOC$
Soil

TGL SVOCs x
Soil

TAL Metals x
Soil

TCL PCBs x
Soil

TCL Pesticides {
Soil

TotalGyanide *
Soil

Fluoride ,(
Soil

PCDD/ PCDF

Grain Size Analysis/ bulk densityl
moisfure content

Total Organic Carbon

Quality Control tAC) sarnple

Field duplicate

Matrix Spike

lJlatrix Spike Duplicate

Additional Notes:

:l--r-i i-l

.7.

.'!

ROTJX ASSOCIATES, INC. Page I of1 2476 00C1Y 10oISAP-AFE



$ite Name:

Dab:

llUeather:

$ample lD:

Decision Unlt#:

Sample lnterval:

Leboratory Name:

Geneml
Obervations

about DU:

CFAC Project Number: 2476.0001Y002

6 - Zq -'I 6 sampterime: l5n
Pain-..5,5' ,, ,,, ar*qt* i- ',,,,,

cl=,55-otq -So - o,€ -Z
/q

o,5 - 2
TestAmerica

t;l-, ,'/'t l, bl.rk.rrLo.

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

!-'I t.r..) ,\
I

B l, 9t 02, c7, Dg, 0,t, 09, D7; 09

Analysis
Soil

TCL VOCS

Soil
TCL SVOCg {

Soil
TAL Metals X

Soil
TCL PCBs x

Soil
TGL Pesticideg

Soil
Total Cyanide x

Soil
Fluoride X

Soil
PCDD' PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 ofl 2476 0001Y. f 00ISAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

DU#: t4 64q-t6
Sample triterval: O - O,5 ', 0,5 - ?

Sampler: /'lasorv
Sample

o'o, ' o,S- z . O-O,5
ct' o-6',l

O,5 *Z
6 -/,/'/A{CI - /7"

A2 d- 6/' -ly''
xro'6./r 

..

* -Q:6//
aa 0:6.'t
A6 0^6r

(rl6'/

6-/tr'
6- lt"

A7 0 -63 llVF'n"o

AB 0-6' - [7t,

Br C *6'i 6 - /6/',
/ - ,'1182L' C

b tartr gat lt7-1

at c'1t * //'r
/: nlt

84 L U,,

., , -A"
.. ,ni

,-,-ar^ '86L L

-g
/^.'tteaI e'

'DkeCcarba
6-Zt'r

bitcffeayb,
-l-f lt

//
bbcf tavl64,
-r{l/

- blaaF avbn6:F/ ;

'6-U/' 0 -ir,
-/00 , G3 0'6"
-q'/

6 ,*/l o c6 O -6"

6-tr cz ;:t1!"a'tu'
6t1'' co 0-6"

t{ eAa

t6" Dl ,:t --6itz

'^f, '/ Dz n"A/'
btar R { ar rt-t

6at" D4 o.-6/t
at. (T (a* ivl t

t */f '/ D5 fi*6li

6- {v/' Do 6-(r/
[ -/6 {1**,0, Dz

6lfa D8 o*6n

l'rgc 1 ot'l

i

2174 4\'a'' ':": S:>'{P3ROUX ASSOCIATES, INC

t
hj!r
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Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

$ample lnterval:

l-aboratory Name:

Project Number: 2416.0001Y002

* -Z; * I t" $ampte Time: I O'L|

f,f T5r-o7o-5o*o'o,f

07-o

O-o,9
TestAmerica

General
Observations

about DU:

Quality Control {OC} sample

Field duplicate K
itatrix Spike

Matrix Spike Duplicate

Additional Notes:

weiohu: I H l3a

L !^,t-

Analysis
Soil

TGL VOCS

$oil
TCL SVOCs X

Soil
TAL ilfletals X

Soil
TCL PCAs i(

Soil
TCL Pesticidss

,(

Soil
Total Cyanide '(

Soil
Fluoride

(

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCTATES, IIIC. Page I ol I 2476.0001Y 1@,6AP,APB



Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample Interual:

l-aboratory Name:

Project Number: 2476.0001Y002

{e "'Zf - tU $arnple Time: lo'L V

,Orrrc";,i fr'- F , ., ,q?mpter 5D - . -,." .

CF Es-ozp-Sa- 0,r*>
t ,/*

0,t -7:
TestAmerica

General
Observations

about DU: G.rhrn cL, nuitl

AddifionalNotes:

W c\ot4,t: l, 5 trL
a,

Analysis
$oil

TCL VOCS

$oil
TCL SVOCs

Soil
TAL Metals x

Soil
TGL PCBg x

$oil
TCL PeetkHes

Soil
Total Cyanide

')/

Soil
Fluoride

,q
Soil

PCDD' PCDF

Grain Size Analysist bulk densityl
moisture content

Total Organic Carbon

Quality Control taC) sample

Field duplicate

lll[atrix Spike X
lUlatrix Spike Duplicate q

ROUX ASSOCIATES, INC Page I of I 2476.m0lY.1ffirSAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

aLa
Sample lnte

Sampler: {. r)

Sample ObservationslNotes :

!*' t- S-' o,d-L g-O 'f
cl 0-b"

o,t -L
ttrt

A3 0-b" r7,i

,:'^fi-i;,
A5 (,.- * tr"
As 0*b" G-Y C

- lt:'
V lc-v

A8 h--L

B1

,!oPYuV*-L"*

e* {"t,- b*t7 "
Bs 0 *L,',

es b* u" - !3"
lt f,"*'

87
tt

b * [r,, cz t?*Lt "

b- i):
,r t

L,
.,r,Y Crtt-lf* et O-v't

,_ i.f tt c5 O4r,
-'[7't 6 n-+t,

t.r.&-r,

t.,.1-t-ti.ic--
- llr'r cfr O-

- i7." ., D 1 0'h"

- tL,t Dz 6-L'l

,* I ?'t D3

*tg't D4 0 -Ut

b- tf.," ffi f)-bt'

- llo
(rc

rD7 €c O-

G- Ds o -b"

'o ,, -r{

ROUXASSOCIATES INC 21'A a-.ii:l r 1,0,SAP-APB
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Site ilame:

Dah:

Weatter:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name;

General
Observations

about DU:

Proiect Number: 2476.0001Y002

2tur"",st (ao" t2 Sampler: {oP
Gb

ff , OF t6t -* lLt " lo .-, O.- o ,{

,, o*i ,-.--.-..-
o- o,d

TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

l^r^! )\t u<-

Nltiqhbi I 5Zlq
'.J t

Analysis
Soil

TCL VOCS

Soil
TCL SVOCg x

Soil
TAL Me&ls {

Soil
TGL PCBs Y

Soil
TCL Pesticides v

Soil
Total Cyanide Y

Soil
Fluoride \

Soil
PCDD/ PCDF

Grain $ize Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES INC. Page 1 ofl 24 76. @0 1 Y. i o0/SAP-APB



Site Name: CFAC Project Number: 2476"0001Y002

a Date: G-2r - llo $ampteTime: f 44f
weather: 0u ur1r,1l bo" F $ampter: 6a
$ampre lD: CF I35 -OZl - 6a- O.{ 'L

Decision Unit #: i-' J I

Sample lntervai: __i_ ,- - :*-

Laboratory Name: TestAmerica

ofjlilfl"" {,b:ioi/', ?;t,-* Gr":vet, (^rJ , si'll
about DU:

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs {

Soil
TAL iletals X

Soil
TCL PCBs ,k'

$oil
TCL Psticides

$oil
Total Cyanide X

Soil
Fluoride X

$oil
PCDD/ PCDF

Grain $ize Analysisl bulk densrty,
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

illatrix Spike

Matrix Spike Duplicate

Additional l{obs:

\rriur\hta | ,5 22 I
0

ROUX ASSOCIATES, INC. Page 1 of 1 2476.000 1 Y.'1 IC/SAP-APE



Site Name: CFAC Project Number: 2476.0001Y002

DU#: dlel $ "zr- tu
Sample lnterval: 0* O,t' f," G .9 " 2*

€,b

sr*9."1i-gFtions/Notes, 
c,s _ ), o *o'r

, c{ O*b"
o. {-2"
*{9"A{ 0-b" (p- tz\,'

A2 0'r" G* tL"

G^ B"

- /,1 
/'

As fi*b"
aa h -b't - lto"

*t 0-b" * /,1 
,/

81 o -b"

ez {;-

Bs C*

es O -(r"

-tl'

aa 
- 

C *t," - lb"

U- A ca O*b"

* ts' c3 O*b"
'','.,c4 D-l;'

u-/t" ", 0 -b"
c6 O*{,"

b-D" ct o-b"
- P" cB o -(t"
'lq" ot 6 o-d'
- lB" oz O -br/

Ds CI "-b"

-lt" a+ C - i,''
U *11" os O-b"

tl 
^o/) I t(

az O -1jt

G- r4', or e^6

ROUX ASSOCIATES, INC. Pagle I of I 2,{76 0001Y'loo/SAP-AFR



$ite Namer

Dite:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

General
Observations

about DU:

b-H*tu Sample Time: Ob;v

Project Number: 2476.0001Y002

2;Z GV
, . . .,,"' (',lnor* b!] F s.*PLrr. . G> 

-c(T55 -,q?-T -5a *Q*org ,. . , . , ,

, ,,oLL ,. "

o -0,{
TestAmerica

Quality Control (AC) sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

tA,trrr,Ttt 1.,-t{?a

-

Analysis
Soil

TCL VOCS
Soil

TCL SVOCc v
Soil

TAL lretals v
Soil

TGL PCBs
)1

Soil
TCL Pesticides v

Soil
TohlGyanide x

$oil
Fluoride {

Soil
PCDD' PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon
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Sib Name:

Dhte:

Wealter:

Sam$e lD:

Decislon Unlt#:

Sample lnterval:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

!.t:.r.{- i'* 
'a:mPleTim* 

Q69Q *

CFrEq - oLL - 9o - ar -L

{l7rz-

O,f, - L
TestArnerica

General
Observations

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

U,'if i :'iI1 (- : i rv'.: [,',
I.,

Analysis
Soil

TCL VOCS

$oil
TCL SVOCs x

Soil
TAL Metals

i
Soil

TGL PGBs v

Soil
TGL Pesticides

Soil
Total Cyanide (

$oil
Fluoride {

Soil
PCDD' PCDF

Grain Size Analysisl bulk density/
mokture content

Total Organic Carbon

ROUX AS$OCIATES, ING. Page i of I 2476.0001 Y. 1 oo/SAP-AFE

I



Site Name: CFAC Proiect Number:

Date:

2476.0001Y002

ou*, i)'Z):- _ b -zs '/b d.-
$ample lnterval: C-- D rf t D ,{ - L- $,-7-7 - t u

Cv
Sample ObservationslNotes : o,f, -LO,5 ->

tJ

A2 0--b" Ll 't

A3 U*

A4 O.G,,

A6 (2 ffu

A6 0"- - lf "

^7 
0*

b'ls-t,

$-tz

a-
Carhs'u

c -G"

es C*

,r O -()" b-(b"

0-L"
-2o" c3 A -b"

G-IL" u o -b"
c5 o -(r"

- lrn c6 0 -Q"

-{?'' ct O*b"

- l'l" Dt

Dz O-b/'

- /7' D3 0-{a"

*[fl Ds o'b"
" {g'" Ds {? -b"
-* [4" D7 o-b"
-{?'l Ds 0-6"

i

ROUX ASSOCIATES, INC, Page I ofl 2476.00C1Y 100/SAP-AP6



Site l{ame:

Date:

Weather

Sample lD:

Decieion Unit #:

Sample lnterval:

Laboratory Name:

. General
0bseruations

about DU:

Project Number: 2476.0001Y002

b- 77' tt, sample Time: //'h
Clr"n 7b'F Sampler: 6 O

6f frs 'ov3 ' 9o ' o-o.g

O-o,{
TestAmerica

$.,/ " brr*u 6, u,," €r."J s t'/f

Quality Control (AC) sarnple

Field duplicate

Matrix Spike

iJlatrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS

Soil
TCL SVOGs X

Soil
TAL lfetals

t
X

Soil
TCL PCBs X

$oil
TCL Pesticides v

Soil
Total Cyanide A

Soil
Fluoride x

$oil
PCDD' PCDF

Grain Size Anatysisl bulk densityl
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.0401 Y io0ISAP.APB



Site Name:

Date:

lHeather:

Sample lD:

Decision Unit#:

Sample lnterval:

Laboratory Name:

Proiect Number: 2476:0q0ry0q4

&2-)7-/b Sample Time: //5 /
gf ear 7u'r' Sampler: &D

CF tSs -oZ7-40 -o,{-L

o>t

c.f->
TestAmerica

General
Observations

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Addltional Notes:

.,i, ii i ir ji 1-" .. o .-,r:,,,r,
,_

Analysis
$oil

TCL VOCS

Soil
TCL SVOCs .x

Soil
TAL Metals x

Scil
TCL PCBs x

Soil
TCL Pesticides

$oil
Total Cyanide x

Soil
Fluoride X

Soit
PCDD/ PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, P:rge 1 of I 2476 0001Y 10o/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

DtI#: O")2 _ ,, Dare: b ->r-tr.
$amplelnterval: O-O,{ ft i.9->

$ampter: Gb

o -o,5- D'7'L
1"

o^o,5 o,r-L

<..L C-.,rho,\

A2 0- t\

b- tz"
lr"V Lcr Lo*

A4 D- -tul ,,

c*
p;.1 r.,.t &€a5r^t'{.

la.w corlc,r*
A6 0 -lo" *) l'r

A7 0 - b('

As O '(o"

82 0- ->) /(

B3 0 -u"
<c-L Car/^un-
- lb"

intr&
O -la" ')-o"

86 0-b" {e' /4 "

B7 a -b" -2 o "

(e- /5 "

Sam ple Observations/Notes :

-lo" c3 0-b"
c4 O- U"

L-2o",y6D c5 b'b"
-Lt, t c6

b- lo"
c8 o -a'

o -(a"

- l-7 " Dz )'-(.'

c -Q'
o -r*"

b-/e, Dr o *V"

DB O -V"

Page I oflROUX ASSOCIATES, INC, 2476 0001Y 10o,'SAP-APB



Site F{arne:

Date:

Weather:

Samtple !D:

Becision fi,.Init#:

Sample iratenval:

LaE:oratory Narne:

Genera!
Obseruations

ahout DU:

irl.r{U Proiect Number: z4zq.OqqYgqe

6-27-16 sarnpterlme: t36O

c/ eo, 7U' Sampler: ./14 o-rnru-
cFlss -oze- so -o -o,5

2Ll
o-o"5 '

TestArnerica

Quality Control (AC) sample

Field duplicate

hfiatrix Spike

Matrix Spike Duplicate

Additional hlotes:

-/lLab ftevL

l, 1-lu ,-i

--J-

Analysis
Soil

?GL VOGS

SOII

TGL SYOCs (
soir -t- Pb

TAL ffietals jtarred {
Soil

TCL FCtss (
Soil

TCL Pesticides {
$oil

Total Cyanide v
$oi!

Flaoride K
$oil

PCBD' PGBF

Grain Size Analy*is/ bulk densityi
rnoisture content

Total Organic earbon
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Site Narne:

ffiate:

Weather:

$ample !S:

Seeieissr Unit#:

Sarnple iraterval:

l-ahoratory h$asne:

Genera!
Sbseruations

ahoui EU:

Froiect Number: 2476.0001Y002

G * Z1- t G sampre rime: lb55
o/eaur Tt' Sampter: Maqclt
CF,.9S-ozq-So^ o,5-2

2q
CI.5 -2

TestAvnerica

grhrri I ; si /1.5to,

Quality Control (QC) sample

Field duplicate

Slatrix Spike

ffiatrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS
sotl

TCL SVOCs (
Soil

TAL l$etals (
Soil

TCL PCBs (
Soil

TCL Festicides

$oil
Total Cyanide (

Soil
Fluoride V.

$oil
PCDD' PGDF

Srain $iee Analysisl bulk densityl
moisture content

?otai Organie earbon

ROUX ASSOCIATES, INC. Page I ofl 2476.0001Y. r00r&1P-APB



Site Name: CFAC Project Nurnber: 2476.e00rY002

ZLT Date: 6*2q-tG
Samplelnterva!: O-C.5: O,f-Z

Sampier:

Sarnple Observ;'?1?4
IJ-V

e,s-z o -o.5 o,5-z
N C-67

A2, o- 6/l

G'l ,' ' 4r -/q/r

//

$ o -6(' -] t'r

A3

A5

A6

XF

A8

-a tt o

lr 6 -/b"
;ll //

* 6/t al /'
fr

lr

'//'

3{

B2

B3

B4

B5

B6

/r

a/t/
cK carh
'.7,, . _

o -6',1
c'

/, /1

h -Zo',

s? 0$r t
oqoret e

Ir ?7

airi,r'6-2/'t c2 0 -6n
(r ca O-6t'
rf c4 o -Atr

c5 0^ 6tl
''/0 " c6 0-A//

/' cs OAtr

w o-6tt
6-/c/" Dz o-G,

oe 0-G t'

^7'/ D4 o- 6rt
*6'r

lack eayb6n

'/l DZ h..Alr

- /?tr DB rt-A/ r

ROUX ASSOCIATES, IIIC. Page I of 1 2476.O00 1 Y. 1 oo,/SAP-AP ts
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Site F{arne:

Eate:

Weather:

Sample !S:

Eeeisisn Ucxit #:

SamBle lnterval;

ta'reratory tt$arne:

Genera!
0bsenrations

about DIJ:

Froiect Number: 2476.0001Y002

6 - gO - / 6 sampte rime: /OZ O

C/a, 70'
cF,fs-o25 -sa -o-o,5

25
o- o,t0

TestAmerica

Quality Control tQC) sarnple

Field duplicate

iltratrix Spike

ffiatrix Spike Duplicate

Additional Notes:

Pela,o'f*L A{q, R Gq e,

D4aqp|lfq
ffi).r{a Slroet {"r / aq J.

!\, {, rir )\ r i {i '1 
Ll ,1---:l-

Analysis
Soil

TCL VOGS

Soil
TGL SVOGs X

Soil
TAL Metals

X
$oil

?GL PCBS ^
Soil

TCI- Pesttcides
'$

Soil
Total Cyanide

x
Soil

Fluoride
\1

$oil
PCDD' PEtrF

Grain Size Anaiysis/ bulk densityl
rnoisture content

T'otal Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of1 2476.MOrY.10USAP-APa



$ite Name:

U@LE.

Weather:

$antple lts:

Secisiocl !Jnit #:

Sarc?ple fnterval:

Laboratory Narne:

GenenaE

Obseruations
abourt DU:

Froject Number: 2476.0001Y002

6 -9o - /(o Sampte rime: /DJO
Cf ea r 7O" sampte* ,4 a tant
CFISS O25 -So^o.5-2

26
o,5 2

TestArnerica

Quality Csntrol (QC) sarnple

Field duplicate

Matrix Spike

fflatrix Spike Duplicate

Additional Notes:

Pelr"^!A. 4 /r ll*9C, FB

Dz. 06, 0f. p ?

roc )o41 s/t"rf 4 - . oo, J,

tN t i+'yr {- - l,l-'t 5t,1
,,"

Analysis
Soil

TCr- VSC$
Soil

TCI- SYOGs v
Soil

TAL ifletalE
x

So!l
TCL FCBs .x

Soil
TCI- Pesticides

$oil
Total Cyanide x

Soil
Fluoride x

Soil
PCBD' PCDF

Grain Size Analysis/ bulk densityl
rnoisfure ccntent

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.000rY. 1 @/SAP-APB



$ite Name: CFAC Project Nurnber: 2476.0001Y002

DU#: 25 Date: 6'2q I 6'7 O- I 6
SanrBlelnterval: O*O,S .' C,S* Z

sampter: fr qferu

Sample Obsr' o- ' a5-Z o - o.5' o.5 - 2'
x &tr6H,At 'o- iziat lt,/q79e,27rar9(-^iq tt Cl Ir -1, //

A? o^ /t '//

A3

A4

A5

A6

/t -2 //

64/' - /r'/
-6tr - ?ra"f

lactrc*rhpt
- 6'l rr

x gq?676,27'
A7 -ACl

AE ^6n ^/2/t

BI -6" 6 -t? '/

9'6,'
0-6 /'

tfttqqzq.f{+5rZ
B2

B3

-tt //

- 0/'
Qct( CavPat

B4

B5

0^ er lt

_ 6t, 6- /?"
x 716,turf92
B6

87

-Z lr -/? /t

^ 6"
t4aK Ccyfu,r

-/ 4l'/
x ,lr'v -'

-6V/1
aot( CeYW q

//B8 D8 I a -tAr?

^/arr c3 o-6tt
lr// 0^6'/
,f t/

c6 0- 6t,

'1, Cl ()- C.r

eB 0-6/ r

- l7'r D1 6^ 6/'
,, rf x ?trvqg,qr67qz

^/y/,
-fcil D4O-6ft
-trr Ds O -6 "
-/rQ D6 0-6 "

6^/f d

tf,tsovg.ztz7r?

ROUX ASSOCIATES, INC. Page 1 of i 2476.0001 Y. 1 oo/SAP-APts
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$!te F{arne:

Date:

Weather':

Sar*ple lB:

Decisiorr Untt#:

Sampie !nterval:

i-aboratory f{amre:

General
0bsenrations

about DU:

Project Number: 2476.0001Y0!a

6 ^ ,O - /G $ampte rime: ) q OO

goo ..lu*. sampter:

cFl s.t-02a-so- o*o,5
26

o- c,5
TestArnerica

A v

Quality Control (OC) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional hlotes:

{e)o""'!oA C7 roe

Jol a s/ej fr,- .

Laov J f

W*ir,la,r P i3{ (q
,l-

r; l* ,anJ

Analysis
Soil

TCL VOGS

Soit
TGL SVOGs x

Soil
TAL fifieta|s x

Soil
TCL PCBs

'v

Soil
TCL Pesttcides

t'

Soil
Total Cyanide x

Soil
Fluoride X

$oil
PCDD' PCDF

Gnain $ize Analysisl bulk densityl
rnoistrre content

?otal Organic earbon

ROUX ASSOCIATES, INC. Page l ofI 2476_000tY. r00/S.1P-APB
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Site htrarne:

Eate:

Weather:

Sarmple l&:

Beeision Unit#:

Samtptre interval:

'r*ehoratory Name:

GeneraB
Obseruations

ahoeri D'd:

o,5 - 2

Project Number: 24zq4q9!Iqga

6 ^ 3O - f (" s^*ewrm*, /1 f 6

,9Oo cle^n sr*pt"l,

cqt-ts- 0z6 -so - 0,6 -2
26

?estAmerica

5o, I ,' t, l+ sonJ g n ,r / i ff^u ,r.,
5 our,'b/,.. o/t,

Quality Gontrol (aC) sample

Field duplicate

hllatrix Spike

Rjlatrix Spike Duplicate

Additional Notes:

te- lu"^'luJ c v
,ee Jo{q sl"e,l- €r,

c oarA ,.

/ve t cihr t, 5O 5q
,J.

Ioy-,p,/ueriZe/ Crnrrc/e
u

Analysis
Soil

TCL VCIC$

Soil
TCL $VOCs A

Soil
TAL *tetals x

$oil
TCL FCBs

'x

$oit
TGL Pesticides

Soil
Total Gyanide 1

tiorl
Fluoride x

$oil
PCDD' PCDF

Grain $ize Analysisl bulk densityl
rnoisture cantent

Total Onganic Carbon

ROUX ASSOCIATES, INC. Page I ofl 2476.00{}iY. 1 00/SAP-APB



$ite Name: CFAC Project Nurnber: 2476.0001Y002

Z6 Date: 6- 9O -/G
Sample lnterval: O - 0,5 :.- O. 3 - 2----

Sampler:

Sample ,:

6-t/"A1 0-6" -6'r
Az 06 /( /r

A3 0 -6t,
A4 (>-A/(

A5 0'6t, - /2//r

AG O-$rr //
corbr€ t.

A7 Q"fi rr -/f 't

A8 0*6'' 4t

/7B1

82

B3

84

B5

-R rr

._fff */, "
ll

.tt

- /r//
o f"r

(t g/r, dlra)>a

6"
d
I

B6
,,

97
(t

r/
{q"

,/F _B8U €-lu 4

c2 0- 6"
c3 0- 6"
c4 0 -6/'

lt cE /? -6 ,,

'-/F//

// D4

.\/?(t D5 O-6/'
D6 0-€/,

6-/6 "
DB fi-qlr

ROUX ASSOCIATES, INC. Page 1 of I 2476.@0rY 1o0/SAP-APB
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Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

Project Number: 2476.0001Y002

7-/'ll- $ample Time: I o1^Z

)u,n^, 75" F Sampler: GP

.g#D c? r.s - oza -i o * t? *Q,f
(o*p:)

OT
O*o,{

TestAmerica

.r t;/.,

Quality Control (aC) sample

Field duplicate x
Matrix Spike

Matrix Spike Duplicate

Additional iloB:

rrrPiaat-'. l,tOBc

Durp3

Bro.rt-

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs x

Soil
TAL Metals

,y

$oil
TCL PcBs x

$oil
TCL P€sticides Y

$oil
Total Cyanide x

Soil
Fluoride v

Soil
PCDD' PCDF

Grain Size Analysis/ bulk densityl
mois&rre content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001Y 1oCL/SAP-APB



Site ilame:

Date:

Weather:

Sample lD:

Decision Unit#:

Sample lnterval:

Labontory llame:

Project Number: 2476.000{Y002

7-l-lta Sample Time: I o3 o

o77
O,E _L-

TestAmerica

General
Observations

about DU: uvel ,r o/ t <;,

Lalloo* 4'-r no#e}-

Additional Notes:

LF 749 - oZ7 - 6o - n.g -L

Analysis
Soil

TCL VOCS

Soil
TCL SVOCg Y

Soil
TAL Metals V

Soil
TGL PCBs ,(

Soil
TCL Pesticides

Soil
Total Gyanide {

Soil
Fluoride {

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Quality Control (OC) sample

Field duplicate

Matrix Spike K
Matrix Spike Duplicate {

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001 Y.'10o/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

Bu#: 29 Date: 7*l-/r*
Samplelnterval: O-O,S + O.E -Z

Sampler: Gs

(2' o ,€ o ,, ->_ O-O,q
A1 (9-u'', c.|

A2 5',
C"nor el e o
O3 goint Y1

.- /\oVe
7"

A4 * lu'l

A5D - tL'l

A6

A? O*

A8

B1 - l'/ ''
lo;;L L-q-

B2 -t7"
B3

B4 0"
ts5 O*

B6

87 'fuq

B8 0 ''(o" Q'lb"

Sample Observations/Notes :

*l\" c2 O*

c4 O*fe"

' l?s" c5 o -V''
* (b'( c6 Q *b't

c7 0-4,"

c8 r;{- /(

D{ t * (-'(

- t) /'

-t('' Da e,-U',
. ,-Jt
V - lJ D4 D'V"

(r 
Ds

a*t,;'

-17" D, C-C,it

-(3" DB C*1ott

ROUX ASSOCIATES. iNC. Page I of I 2476.0001Y 1 0o/SAP"APE



Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

$ample lnterval:

Laboratory Name:

General
Ob*ervations

about DU:

CFAC Project Number: 2476.0001Y002

7-/'/t" SampleTime: U lp
( nnny fo" F sr*pt r, 6l' . .,

cFr,s- oZO-lo-A-o,s-

o>g
O'o,{

TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes;

Analysis
Soil

TCL VOCS

Ssil
TCL SVOCs Y

Soil . t,'r.,
TAL Metals

X
Soil

TCL PCBs d
$oil

TGL Pesticides (

Soil
Total Cyanide

Soil
Fluoride

Soil
PCDBT PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC Page 1 of 1 2476.0001 Y. 1 0o/SAP"APB



Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name:

CFAC Proiect Number: 2476.0001Y002

7'l-llp sampteTirne: l3l9
S*nn, ffou l' s^*pt r, 9b -
CF rj; - oLf*)o* 0,5 -L

CzQ

C,r -L
TestAmerica

General
Obeervations

about DU:

5,-L-(ri/, *"o^n*6,-.rnl 
,lr.!* // A

Quality Control tOC) sample

Field duplicate

llllatrix Spike

Matrix $pike Duplicate

t. rtig Wf '. [,] t{.O(

Analysis
Soil

TCL VOCS

Soil
TGL SVOGs X

Soil
TAL Metale Y

$oil
TCL PCBs

'{

Soil
TGL Pesticides

Soil
Total Cyanide

,(

Soil
Fluoride

(

Soil
PCDD' FCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Additional Notes:

ROUX ASSOCIATES, INC, Page I of tr ?,t76.006 1 Y. 1 0orSAP"AP B



Site Name: CFAC Project Number: 2476.0001Y002

DU#: L? Date: 7'/*/t-
Samplelnterval: C*O,f f O,J--]:*

sampler: G b

o*o,g

uurl
A2

A3 '{1:'
A4

As o-b"
fn r ll

A6 U -\P

A7 b^ta"
Sl."\-. lft

A8

81 0-

B2 U-t

B3
/V-

- Lt',
+oVC €

B5 D* -)irt

B5

87 - tL"

B8 -lf4

Sam ple Observations/Notes :

-r ro" c2 btA no k '-

c4 c^ u'{

- {.b" {--'- cs D rL''

-f3n{ cG o-U"

- {9" c8 c -G"

'lD't Dl o-lrt

- /o" az

D3 0 -'bt(

'lzv D5 O-G'(
t, P* t -rt-[s" D6

*ft'( D7 O-1"

G-tt' DB O-(o"

ROUX ASSOCIATES, INC Page I ol 1 2476 ta{1 Y 1oS/SAP-APB
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Site Name:

Date:

Wsather:

$ample lD:

Decision Unit#:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

CFAC

0'2z't2 SampleTime: /SSS

9un^r, , ( -a Lf-F sa*pter Cv 
,

(.trtss - oZl -1o - 6- ot{

o21.

O- O,5

TestAmerica

/tu.e Toa*' 'A / o,l* D>1-- q3 nr) "J'

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t,t.,,? i',-1,1.i ( (ri* .i f'-l
t) -))

Analysis
$oil

TGL VOCS

Soil
TGL SVOGs X

$oil
TAL Metals Y

Soil
TCL PCBB Y

$oil
TGL Pesticides

Soil
Total Gyanide

(
Soil

Fluoride
(

Soil
PCDDI PCDF

Grain Siae Analysis/ bulk densityl
moisturc content

TotalOrganic Carbon

ROUX ASSOCIATES, IhIC. Page I of I 2476.0001 Y. 1 o0/SAP'APA



$ite Name:

Date:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Hamer

General
Observatiorrc

about DU:

CFAC Project Number: 2476.0001Y002

b -27 - tt" SampleTime: ' 74

o?1

O,g -z-
TestAmerica

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

'" '1 i-:\\, i' I l.\ i',.k- : ',-' ' , ,

-" -

Ctr{st-nLi - 1o -o,€ -L

Analysis
Soil

TGL VOCS

$oil
TCL SVOCs X

$oil
TAL ltlletals x

$oil
TCL PCBs x

$oil
TCL Pesticides

Soil
Total Cyanide Y

Soil
Fluoride X

$oil
PCDD' PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Pege I ol 1 24760@1Y 160/SAP"ApB



$ite Name: CFAC Project Number: 2476.0001Y002

DU#: 0 zl Date: 6o -ZZ - I V

Samplelntervat: O -o,f' d O.{ -Z'

$ampler: - 6r:
Sample Observations/Notes:

g-On{
Ar o-Gt

O,€'L
l7

-/b"

b- r"
o -b"

A7 &" */D

o-b'(
6 -G'r - l{n

b-t8"
O'le" b*ts"

hove,

84

tuC

-(.

d o-b -/{4

ts6 0-b' '/ J
l4o{
B7

-l7" cs O-L"
b-(o" c4 O-Q"

-tr"
-/[ ''

b-t8" cr c-b''
(p-?n" cB C-lo''
r.!- Cr/ Lo-
-l7" D1 O-L'/
-22u a2 D*A'/

-I7" D3 o-(e"

-lf" D4

/-L

D6 O 4o'(

'17" Dt O- bo

Ds d\ -t,'/
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Site l{ame: CFAC Project Number: 2476.0001Y002

Date: 7 - 2A */ b sample Time: /' ?rA
weather: oleror 7f Sarnpler: ,/Va**
Sample lD:

Secision tlnit #:

Sample Interual:

cFl.tt-oro-so- o-o,5/
go
0 - o"5'

Laboratory Name: TestArnerica

Quality Gontrol (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

{"e ^lrcn{, J n u. € r d,(. i'

,ee Jrlaflro'l

General .

obsenrations ii /-t ;ooJ **J g.":w )r' a?l*/* f Ll, I ,C2r'

Analysis
Soil

TCL VCICS

Soil
TCL SVOCs Y

SoiI
TAL iletals (

SoiI
?CL PCBS {

Soil
TCL Pesticldes

Y

$oil
Total Cyanide

Soil
Fluoride

$eil
PCDD' PCDF

Grain Size Analysis/ bulk densityl
rnoisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I oll 2476.0001Y.1 o0fSAP-APB



Site Hame:

Date:

lfleather:

$ample lD:

Oecision Unit#:

Sample lnterval:

Laboratory Name:

General
Obseffations

about DU:

Project Number: 2476.0001Y002

1*Zrt-i6 sampterime: iSfif;
, -. t.')t "7tt lttY 't':> s^*Pt"r, 11 ds;'rt.:

cri;; -.c?r,- < ':

1e>

{), E " Z
TestAmerica

'// orrl *nJ qrat€l ,' It*k rilvb.,h

Quality Control (aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

ele ef

"" *r*I aly't i,,

Analysis
Soil

TCL VQCS

$oil
TCL SVOGs X

$oil
TAL Metals x

Soil
TCL PCBs Y

Soil
TGL Pesticides

Soil
Total Cyanide (

Soil
Fluoride

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

Additional Notes:

'e'lo.r'{ad ftra
t,loca'/ia+; -lcze

ROUX ASSOCIATES, INC. Page I of I 2476.0001Y 10o/SAP-APB



Site Name: CFAC Project Numhr:

Date:

c?,9 - 2/

2476.0401Y002

su#:

Sample lnteryal:

$ampler:

9o v-za -lG
O - 0.6 *

/7dturu

Sam ple Observations/Notes :

ge i-r,tt,r:'44 &;tt i tr]tu.81L,&'i{'t0
c1 0- 6(' 6 -tz'/A1" l-cr' I 6ly u

&15r5'.2,5'6clq
6-zYoA2 CI^6"

grlj 5l[,$54a0
A3 0"6((

5;1c ,

-?"
ltr'.A4 0*$ff

#ttqsLl. cli 5

ns 0'h fr >-rr//
.fq,t

6'b"oo 
" 
o-6ri

, t5'1"1Vl Z

,l

.vE6

-t!
'rr53,qfi0q4

4f,
lf&l72c{, q3

A8 0'6'r
'/t

Bi 0^6 ti \-Zqa
v1lrgvv.

92 0"-6 et
l

;4( 4

Bs fr"-6t 6:7/a

B4 0-€; {{ i-2? 'r
Gff,fffzfl

71t1665
Bs i; 'gitr Q-/4rt

81r 6W,fle*
86 CI-6" - z{4

et O- 6/' . /8"
aa 0-6(i -ki

iiq4$e"L,ge*roz
-lLrt hi*rq,rb;,, c2 '0-6r'

:E;; ee- o-bt'

6rt" u fi-60
tl#Zfl 74aatr

^(2 " cs
lSqolfial,6sllGlz" ca 0'6r'

*195t€.9or,rafrcr O-5, r'
llutt fi?tr . oEtt ,r@lGlV

cB {)^6

0-6ft
Vic1g25, tvz 5@

64" yg"{{evh Dz o'€((

]-k" D3 6'(i. '!,
ss6, fr-o'1$ 

t'r

(.k4 br?1 Ds CI"6i'

:'i;k;"!* D6 o *6'{i

6^[g/' oz'& - 6'r
tex ^ €oYbe,-h(/ ' r)8 0- 0<
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Site Name:

Date:

llYeather:

$ample lD:

Decieion Unit#:

Sample lnterval:

Laboratory Hame:

General
Obseryatons

about DU:

Project Number: 2476.0001Y002

llZAllU sampterime: l'145

c.\.r-a r B0sf Sampler: ,: i':

Cf l55 - o3o-5o- o-o 5

030
O - o,5
TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

€tar^ e yYov

,",*,r+tl - i\!-7?

Analysis
Soil

TCL VOGS

Soil
TGL $YOCs }(

Soil
TAL Metals

Y
Soil

TGL PCBs (
Soil

TCL Peeticides {
$oil

TotalCyanide X,

Soil
Fluoride {

Soil
PGDD/ PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of1 2476.0001 Y. 10o/SAP-APB



Site Name:

Date:

Weather:

Sample lD:

Declsion Unit#:

$ample lntenral:

Laboratory Name:

General
Observations

about DU:

CFAC Project Number: 2476.0001Y002

llzsltro Sample Tirne: : -f l:{,

C(par Roo P sampten A H

rF\5s- o3o- So- b,{'7

i'- /-',1.-.
r#-.-...'.-...-'..-..........--

( ).t, * 
- _

TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Frr/'€"u urr*,
wriqnt - i.fc.fi.

Analysis
Soil

TCL VOGS

Soil
TCL SVOCs x

Soil
TAL Metals {

Soil
TCL PCBg Y

SoiI
TCL Pesticides

Soil
Total Gyanide d

Soil
Fluoride {

Soil
PCDD/ PCDF

Grain Size Analysisl bulk density/
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, II{C- Page 1 of 1 2476.0001 Y. { oolsA.P-APB



Site Name: CFAC Project Number: 2476.0001Y002

DU#:

Sample Interval:

3t Date: v-/7- 16
o' o,5' + o,5 -21

$amprer: tl arON.

Sample ObservafionsiNotes :

!.-"-tv a_, o,f- 2
6-po

(!-g,9r o,5 - 2t
-t 80Al rt-b/( G1

6-E/tA2 ,,-&{ 
(

A3 0-6" 9,,
,ll ("^/g'Mn-

$'71ttAs n- frt'

A6 0- €,t' -il
-f 7QN o$(t

6- /y/rA8 (76t'

Bi (l-6 n )/gr'

Bz 0^6" - n(
83 o'' 6'r 

t i-fgt
84 fi-{rt'

DlActT Cot ltt4'.A/,

85(J -60 G-/8 "
B6 0"- (,n ?0r/

t, f7
87

w 0 -€t' 6-/flo

ia'
-1d

e*lr2 al

6-Lq" cs 0-0/'
OWrE ea$ fu-r/s*e; &

G-zrt r drh c* o4r,
lrta{ 4v 0a1
27tt cs A*6't

6'2?" ct 0'd'
ct (i- 6t'th llaclc pltsn

G^h,t cB b-Gt'

;-ls" Dr 'rt^0 0

'22 " Dz o- Oft

-Z/ "
rM 0-6"

6-qfr" D5 O"^t, "
Dl,err csr 14.

6 *( (''
'16" Dr 0'6"

6 -t 0q D8 0- d''
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Site Name:

Date:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

Project Number: 2476.0001Y002

4 -t Y - 16 $ampre rime: I t tS
c:leu.Jo . srl"Wr ,/Ya 5or?, 

-cFlsS- 03 I -9o-o--_lE

3i
0 * 0,5'

TestAmerica

General
Qbservations

about DU: blrck 6v, $,'o )n

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

u-,r; rt,i" k - tZ'-(i ?,1
ffi

\J

i ll ta"L

Analysis
Soil

TCL VOCS

Soil
TGL SVOGs

$oil
TAL TTIetaIs

Soil
TGL PCBs

V

Soil
TGL Pes$cides {

SoiI
Total Cyanide

Soil
Fluoride (

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page I of 1 2476.0001Y. 1 ooISAP-APB



Site lrlame:

Date:

lffeather:

$ample lD:

Deci$ion Unit #:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

Proiect Number: 2476.000{Y002

7-/r- tb Sample Time: I lZ5

,, I c, ,. I -: sanplq, , /1eS,r,tv
cFts, - or/ -So - o,5-2

gt
o,5 - 2

TestAmerica

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

'i lt fail q, avel

42, n I n 4, nsr48 , 67, fi6, 0:l -

Analysis
Soil

TCL VOCS

$oil
TCL SVOCs X

Soil
TAL Metals ^

Soit
TCL PCBs Y

Soil
TCL Pesticides

Soil
Total Cyanide X

Soil
Fluoride X

Soil
PCDD/ PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUXA$SOCIATES, INC. Page 1 ofl 2476.9C01 Y. 1 00/$AP-APB



Site Name: CFAC Project Number: 2476.0001Y002

17 Date: 7 *l Z *l 6
Samplelnterval: (?*t"',5' W U.f '2'

$ampler: f14 dsorv

Sample

Al c " 6^'( -fo ff c1 0-b't -tl"
A2 0 -6rt ij't/4:?4r.tl6

€ -f8.,

A3 0-^6'ti 6l u

6 -/2"A4 0 -6r
A5 -6// ,i,,

A6 -Atr 64t
N o-6h Q: t/"

6 */r,(AB 0- 6n
llrcY cetbo.

Bi 0'6U 6-Zy a

B2 ^rlt ^ ttt //

B3 ^Aft A-lz./

B{ G^6tt 616 il D4

D5

o-,
ofi e*zo"

B5 '(t( {9" o- '2q t'

86 C- €fi G-furt

87 G-€r' &/ro ?7

D8

'6 rr ,17//
BB 0*# tr la$rr o^6n 6tl

9,t\gSt,2g9 froG-f ,, ,r"tfi,)
c3 O^6t'

bet,/"'ft

tt c6 0-6/,

6 -Z'r" ct o'6 "
6 -[0" c8 0-0o

blanK carhn6*rr/ a't 
-o-G{'

fiaoe cdYl,or'l

-t/'t Di o-$ ' 
t

ry os o-Lt'

ROUX ASSOCIATES, INC Page 1 ol I 2d76 oO01Y IOO,SAP.APG
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Site Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name:

General
Observations

about DU:

Project Number: 2476.0001Y002

1- tz-t a sample Time: i tl q t
?'l , ,f ouJ;' 70* , 

-g^tnpt"r, 
/? qt ',?

CFISS- o3z -So - o- o,5

C) ' O,5
TestAmerica

'br"*rt -Jork, be*n rilf s*, J g'^* I suil ;
paif",ct yuJ *ll ;o ct/ 1l? ; bl".k arbu

Quality Control (AC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

i1
L-'i tS ,t'ie" {
P.e'loc"f nl CZ - tee
J t{a sle*l foy c oqr ls.

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs K

Soil
TAL Metals ,(

Soil
TCL PCBs Y

Soil
TCL Pesticides

I\

Soil
Total Cyanide

\(

Soil
Fluoride

Soil
PGDD' PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I ofl 2476. C00 1 Y. 1 0{vSAF-AP B



Sih Name:

Date:

Weather:

$ample lD:

Decision Unit #:

Sample lnbrval:

Laboratory Name;

CFAC Project Numbq4 2476.000{Y002

7-/Z-lG samprerirne: /*9A

32
0,5 -2

TestAmerica

General
0bservations

about DU: l"eleriql i" DI

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

k-lrc"iet €Z -
,ee. , Jala e?e{t '€a"- ?card{'.

Analysis
Soil

TCL VOCS

$oil
TCL $VOCs (

Soil
TAL Metals {

Soil
TCL PCBs {

Soil
TCL Pesticides

Soil
Total Cyanide x

Soil
Fluoride /

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I oi'l 2476 0001Y. 1 o0ISAP-AFB



Site Name: CFAC Proiect Number: 2476.0001Y002

DU#:

$ample lnterval:

Sampler:

33 7-/7 -1 6

Sample

A{ cr o-o/( -2t il

_227,
L "{;' tt

Az (?.- t"ir

A3 6* 6" *2yil

x o-6t'
AS o^G/', 6-2f //

lac d ,*yau /
A6 -1, F - Zrr, cai Str,

AV
i, e -24"

A8 lt ^tif(

a1 0^6 tl 6'24 "

az {3 btt l(

B4 $ '6it

ts5 0-6i''

--&i 0

) lqr'
86 i.j

t( * Zrt //
87 0-6',t ^2(''
Bsfr^b[' ;-12//

fr afont

ter& {t 11

6-,

c4 ft^€.rt

-fu r, C6 4r-6tt

tt cz o'G"

-l?'/ ct oi/'

-/2" D2 0-6t'
'r/'t

-Zf /. p4 0*6t'
wf;

D5 {tr"-€ "
-22t/ oa n-6r,

i -zq r, Dz 0-6 
('

6-q rr Dt Qn

I

L
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Site Name: CFAC Project Number: 2476.000{Y002

Date: 7^/Z*/6 sampterime; //6C
weather: c{r a v 70 n sampter: /Va*r,
samprerD: CFl55-CI93'5:O -O*O-4'

I
Decision Unit#: 53
$ample lnterval: O5?rq
Laboratory Name: TestAmerica

o'!""*"Jilr" f'ur$ - Jao h Wr,,, tt /i ru, l 
?'-,t,^ 

t,' t,il laal t,J
aboutDU; ( 2 ; blrck nrlariol {,rr,lte ro.lho, *rrl/r, -

,(rtll lfrr irqh ;t1 C 6 + 0q 
,

Analysis
Soil

TCL VOCS

Soll
TGL SVOGs {

Soil
TAL i/letals

Soil
TGL PGBs

..1

$oil
TCL Pesticides {

Soil
Total Gyanide

,Y

Soil
Fluoride

Soil
PCDD/ PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of I 2476 000fY.1@/SAP-AoB



Site Hame:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name: TestAmerica

CFAC Project Number: 247S.0001Y002

7*lz-16 sample rime: 1l I lt

"lery VO 
u 

$ampter: fiarorv
Cr lss -o33 - Sd ' o,5 - 2

v9

of;|,:lil," Freon <' li q,?,1. qn J g?o,,e I ; yi / i u,,J b, I
aboutDU: (;{[ in CZ, blrcK n ato"io I /ors,'ble -c'anlta,

Analysis
$oil

TCL VOCS

Soil
TCL $VOGs {

Soit
TAL Metals

Soil
TCL PCBs V

Soil
TCL Pesticides

Soil
TotalCyanide

,

Soil
Fluoride )(

Soil
PCDD' PCDF

Grain Size Analysis/ bulk density/
moisture content

TotalOrganic Carbon

Quality Control tAC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Addi$onal Notes:

v^v+f.,,!ii-- i-ii Zri

ROUX ASSOCIATES, INC, Page I of t 2476.0001Y 1 00/SAP-APB



Site Mame:

Date:

WeatErer':

SamtBle lB:

BeeEsion Unit#:

Sampie intenral:

teboratory hlame:

General
Obsenrations

ahout DU:

Project Number: 2476.0001Y002

7 -U - t0 sampre rime: lf35

7t
0'O,5

TestAmerica

fryr* n - irrk bru*n ro, I , ,i/* nn J su,r-d

## /)tle * tvse .rlz.a,c I ; .cafl a*,

{irch C1 ,Ltrf 'l

Quality Control (AC) sarnple

Fielci duplicate

Matrix Spike

ffiatrix Spike Duplicate

Ele e{ #v eooy )s .

Analysis
Soil

TCL VOCS

Soii
TCL SVOes

,{

Soil
TAL if,etals x

Soil
TCL PCBs {

Soil
TeL Pesticides

Soil
Total Cyanide !'

Soii
Fluoride x

$oil
PCDB' PCDF

Grain Size Analysisf bulk densityl
moisfi.rre content

Total Organic earbon

C9

ROUX ASSOCIATES, INC. Page I of I 2476.!€r0tY. 1 00,SAP-APB

Additional llotes:



$ite Narne:

Sate:

Weathen:

Sample lD:

Secision Llnit #:

Sanrpie lnterval:

Lahoratory ltlarne:

Gergeral
0bsenrations

ahout DLl:

Froiect Number: 2476.0001Y002

V-*lA $amprerime: lfilO

qr{

o,5 z
TestAmerica

Quality Control (AG) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional hlotes:

tt'1r,,,/il L5,04,
D,l, 05, 0q i,, +o o'i"fo

fee Jofa s 6r, ej €n,

c oar)g

cFt-t_g*o94- 90 -o,5-Z

i /"/ gsn J an

Analysis
Soil

TCL VSCS
$oit

TGL SVOCs x
Soil

TALMetals
Y

Soil
TCL PCtss

Y
Soil

TCI- Pesticides

$oil
Total Cyanide Y

Soil
Fluoride d

Soil
PCDD' PCDF

Grain Size Analysis/ bulk densi$/
rnois"rure content

Total Organic Carbon \\,,(_ir\hL
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Site Name: CFAC Project Number: 2476.0001Y002

DU#. ?'l
samptefntervat: C-C,5' + {,5- 2o

Date: 7"C'l*

sampter: fi rf -f'r*,

Sample

A1
gt

Z,l /, 0^ 6'a'
A2 e,.- 'r[*

rf

-lr?
A3 d- ^ 4tlt

A4 -2Vrr

AS dr

A6 -?t //

A7 *zi n

A8 /'l G -zFo
g'5"

81 0.-6 (i

ez 0 b(i

83 &"6{t 6-f4'(

84 0 -6"r -(z lr

Bs 0^6 t' *Z? t'

aa A'6'(
BT(,*6( (

-z?/,

; -{1/'
b

es? '€rr 2/ /'

-fur (r cz fr 6 t'

6-pk c3 oSt'
K cotbn -tWC allsr(t ca

x g1qz6s,

6-t? tr

-tf'// cz O"i /'

-At? eS O-6tt
1G

DT-UQ

6 -Zq'( Dz o-6t(

(/ 
o+-O-6ri &Oi+,,

)4ra x
D5

)Tt
lt

6-Z2r, D6 O-Gr,

-Z{t/ Dt 0-6/l

*a ll*b// 
DB
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Site ilame: GFAC

Date: *-tt-ib samplerime: //f5
weather: c I o c' I ,, 5{' sr*pr.r, fl q ?tv
samprerD: CF ISS - O35 *5'd * o * o_L5_

*ls
Decision tlnit#: -Jb

Samplelnterval: 0* O,5
l-aboratory Name: TestAmerica

oof"?Xf,1"= -firr-p - Jqr k b,uorn t,lf rrea ) ;oi [ *utue {,, nue I ;
abotttDU: 't"we ,anl l*. /!"1, ,n Cls c%tg *fr2 e Drl

in bd lv,*d beJ - {;lt

Analysis
Soil

TCL VOCS

Soil
TCL SVOGs

Soil
TAL ffietals x

Soil
TCL PCBS V

Soil
TCL Festicides {

$oil
Total Cyanide

v
Soil

Ftuoride K
$oil

FCDDT PCDF

Grain $ize Analysis/ bulk densityl
rnoisture content

Total Organic Carbon

Quality Gontrol {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Pe - l cr*ftd c- t,'J,- 7,'8

a .;t 00 J,e +o slf j'
see Jolq frtnd €"y cr*r l!.

rrv r iffi l- {33

ROUX ASSCICIATES, INC. Page I oll 2476.0001 Y. 1 oo/SAP-APB

Proiect Number: 2476.0001Y002



Site F{asme:

Eate:

WeatBrer:

SamrpEe [D:

Deeision Unit#:

SarnBle interval:

l-abcratory Name:

GeneraE
Obseruations

about E{.J:

o, 5 2.0'

Proiect Number: U47$.{X}|HY002

7^/l-16 samprerinne: /Loa

c F,ss *o35 -so - o,E - 2.o

15

TestAmerica

firr,rn ri i* znnl ?ro", I ,' freru blo"'k cor h-
in fl3 *"e 4r

Quality Control (ACl sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional S[otes:

{e - iccaleJ C- l, -3 , -f o zl
arr-J 06 Cre t, slyts

ree Ao!* l'beei $. cacrJ,

\,li.t \ij,\^,! \ t;\ 
..1.,

"t,

Analysis
Soil

TCL VOCS
SoiI

TCL SVOCs x
Soil

TAL Metals x
Soit

TCL FCEs x
$oil

TCL Pesticides

Soil
Total Gyanide

)r

Soil
Fluoride

-/

Seil
PCDD' PCDF

Grain Size Analysis/ bulk densityl
rnoisture content

?otnlOrganic Carbon

ROUX ASSOCIATES, INC. Page I ofI 2476-00(}rY. loSSAP-APB

olerl, ,f Sannpler: ,lLf 015; rv



Site Narne: CFAC Froject Number: 2476.0001Y002

DU#:

Sample interval:

Sampler:

?5 Date: V-//^ /6
o-o.5'4 o,S-2.o'
/7 qs arv

Sample Obseruation
x g'tqttg6,/a3 rtt+

cl 0'6" t#&;trq
Y tfctE6E6,Zzlfqq

A1 l? "fo{ 
t */6/{ i H

.Ut
Az G'6r'p.p

ti!( 6*Lru
$q'{6zt,zql

A3 0 -6/' 6.-zr r

6*"A4 fr*€,"

A5 $- 6'.1 {7//
A6 0'- 6'r' i 4..Yri

l|l#t 6i&"6;62rHo
N 0'6" G-zqa

A8 0'6 o Y t5"4q644,q€5c8i
G-Zi'rd:-zi.tgh

Bl fi -(A{'. _20 0

Bz O*b/' {/

Ba 0 '6/' tZ"
B4 ()'" b il 6"/fu
Br 0*d" t' o-zq,'
86 0-G,,'/l

l6rtq 6iZ. t
: ^till

87 O*e, " 6if" 8z 0-6r{ *27 'r
aa o'6 r' ;"*lf "

O-/ e/r CZ O- 6ff
I €"tqf& , /e3 t

,Yrn.*wr€ C3 d'6t/

G'/r'r al
nff+itrn erb*

0^ 6t/
X +r.tp eu tcvpt.A

- tltr 
'ca' 

O-6 tl
I 84tl 5ol. (tia qql

6-f7'r c7 O-6t(

- 7/ /, cg6-61,+ha cal+ti

*if ,, Dz {1^A tu

-2? ft Da 0.6 tt

6-, Ds 0 -6 {t

-0r h

D6

6q" a* 0"-Gt'

ROUXASSOCIATES, INC Page I ol 1 2476.@0 1Y.1 oo/SAP-APB
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$ite Hame:

Bate:

Weather:

$ample lD:

Decision Unit #:

$ample lnterval:

Laboratory Hame:

CFAC Project Number: 2476.0001Y002

7-)g- ltu t.
Sample Time: i lo.eo

Cl:Eq+ .04t"- 5e;--d-0 {

oak,

C-d,5t
TestAmerica

General
Observatiorts

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Addi$onal ilotes:

Arru*-
ma tL L

Analysis
Soil

TCL VOC$
Soil

TCL SVOGs X
Soil

TAL iietals {
$oil

TCL PCBS ,(
$oil

TCL Pesticides X
Soil

Total Gyanide (
Soil

Fluoride (
$oil

PCDD/ PCDF

Grain Slze Analysisl bulk denrityl
moisture content

Total Organic Garbon

i

ROUX ASSOCIATES INC Page 1 ofl 2476 @O1Y 19o/SAF-APB



5*^ n, - "lr^u 7 "o "F

C r:5$' 0 10" -r) - 0.f ' ?.-

Site Name:

Date:

Weather:

Sample lD:

Decision Untt #:

SamBle lnterval:

Laboratory Name:

Project Number: 2476.0041Y442

'7'l€'iU sampleTime: lVa\

0,{- 2'
TestAmerica

General
Observations

about DU:

Quality Control (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOGS

Soil
TCL SVOCs .)L

Soil
TAL Metals

Soil
TCL PCBs

Soil
TCL Pesticides

Soil
Total Cyanide

Soil
Fluoride .\

Soil
PCDD' PCDF

Grain Size Anal1rcis, bulk density/
moisturc content

Total Organic Carbon

ROUX ASSOCIATES INC Pa4:e I of I 2476.0C01Y. 1 00,rSAP-APA



Site Name: CFAC Project Number:

Date:

2476.000rY002

DU#: r) 3L" 7'tf -ito
$ample lnterval: O'-,:t, { " 'l- O.{-L'

Sampler: 6,
Sample ObservationslNotes:

o-o,{ c's -L O'D,5' O, {- ?*
A1 - l1r/

t4

A3

A4

- tl"
6" 7"

o -u'' - 13"

A5

A6

A7

A8

B1

\, C5

c6

c7

- I t 'l

/( () - (D'/ * )zJ tc

a -ur /7 tf = /g,tr

,l *154

: (o" 6 - t1"

- tz',
uP

82 it

B3

B4

B5

B6

87

B8

*{4 tr

- / l^r/

-\. . {ACT

b-lz"
-tf"

.( t7 ,,

-(s" Dz O-(nq

- I l-" D3 r) -Co"

(o - llv" Ds 7-b'l

- ltl ,, 07

ROUX ASSOCIATES INC Pase 1 of 1 2475 0001 Y 1 So/SAP-A.PB



Site Name:

Date:

lffeather:

Sample lD;

Decigion Unit#;

$ample lnterval:

Laboratory Name:

CFAC Project Number: 2476.0001Y002

7- rE' lto $ampleTime: llfO
Su,.,.u cl c *r 78uF sampter" G>

cFtr6g- a37-3o -o-o,€

o37

o*a"5
TestAmerica

General
Observations

about DU: 'r, b il1Dtjr , /o.L L e-t

San-z h',nes I oo ts lL /Z

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

* Si.,'u- {.. iu., ,t

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs X

Soil
TAL Metals K

$oil
TCL PCBs

Soil
TCL Pesticides Y

$oil
Total Cyanide

(

Soil
Fluoride (

$oil
PCDD/ PCDF

Grain $ize Analysis/ bulk deneity/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page I of i 2476. oCO1 Y. 1 CCTSAP,APB



$ite Name;

Date:

Weatter:

Sample lD:

Decision Unit #:

$ample lnterval:

Laboratory Name:

Proiect Number: 2476.0001Y002

I az-t o.-Cl eur ln F /-:
: L2 \-)

o7?

o"i -t
TestAmerica

General
0hervations

about DU:

L. L l,7l , ?ro te I , 5"', /- -

)

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additonal Notes:

ir,l irtrt :l j l?t"? ".. .

J

7-19-lV samPterime: fl1it4

cF r# -o77:5o - o, g-L

cf ,n fr urr '. I l^.L e*r-/r^- at tta/rl/

-

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs Y

Soil
TAL l*etals {

Soil
TCL PCBs v

Soil
TCL Festicides

Soil
Total Gyanide

Soil
Fluoride {

Soil
PCDD/ PGDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES. INC- Page I oft



Site Name: CFAC Project Number: 2476.0001Y002

DU#: 7l Date: 7-tf*tt
Samplelnterval: O- o,f o , f '?*

Sampler: 6 U

^r 
fr*ii,1r'i/e { k l'^.",: 1,,2;{ 

-' o-0'f o,r -L
-]Outcl o-

A2 e*b't

A3 E.V"
Bl.rL corbuu

A4

A5 - t4,,

A6 C-tu" - t{'t

A7 -2o"
e?8

B1

B2
u?
ear{oor-

B4 b- (r"
hov

B5 5"

86 0- V(

B7

l<.\uCas6o"u
B8

Sample ObservationslNotes :

A- iv" C3 r) -t n'/

fg't c4 o-{-'t

* /?,, c6

ft/e - wet
* 17\ cB

lo-*vC<rAt.x-

" D3 0-1n,1
P 1ora.;- tor

{o^t!" il A-b"
filarl.- (p,'lo,,t

* lr,a tr D5 (, - \"r'(
l,.oV (*r L*,w

- lB't D7 f) - (-t'
t,l."r- L6(do* e he ?i".lrC"r 6*

ln - i qnt' I Dg /) *Lr'

ROUX ASSOCIATE$. INC. Page I ofl 2476.0CO1Y. 1 0ar'SAP-APB
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Site Name: CFAC Project Number: 2476.0001Y002

,vg o.t", {*/ * -/ 6
$amplelnterval: ('* C,,5 * Grq 'Z

sampter: /Ll rr.fu u

Sample

Al {}'-6ft 6-?rr cl _A/, -19/t b hrkcoda
g,t2Q?1, t79

)-?lrA2

A3 A':'6
#ttltb'{ "

1?.ft44 rt* 6((

As "d* bu'
"i

A6 {.'; -
t( '//

N 0*6( /(

AB ('* {( 6r50
loY

81 (t"$rr -y'tlr
8q2bW,

82 n^l}ff "/

B3
t(

{, 19"84 0*#t

BS QS'T 4eo

6ig"
B7

I

as 0 -6" G*t9',

i5't"t FgG,i
,?ii' an o-6n

t0+ cE

c6 O-6{t

4ril

6'Aff m o^g; r,

;\W,*n D5 fi*6'r
(@
'15-

T.
ft D6 O -6"

ROUX ASSOCIATES, INC. Page I of 1 2476.0001 Y. 1 0tUSAP-APB



Site Name:

Date:

Weatfier:

$ample lD:

Decieion Unit#:

Sample lnterval:

Laboratory Name:

Project Number: 2476.000rY002

+*lq*/G $amprerime: 16fP
6)ean 7S' sampter: /l/tqsan)

cf lss - oja *so -a -o,5

58
nl

O € O,b
TestAmerica

General
Observations

about DU:

Quality Control tOC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

02, fq, g6 J,*i,
dras /rha ar ru)b/4

lnwsS 1,544 c,

Analysis
$oil

TCL VOCS

Scil
TCL SVOCg k

Soil
TAL Metals X

Soil
TCL PCBs ><

$oil
TCL Pesticldes Y

Soil
TotalCyanide

SOiI
Fluoride x

Soil
PCDD' PCDF

Grain Size Analysisl bulk densityl
molsture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page I of I 2476.0001 Y. 10o/SAP-APB



Slte irlame:

Date:

lllleather:

$ample lD:

Oecision Unit#:

Sample lnterval:

Laboratory Hame:

General
Observations

about DU:

Project Number: 2476.0001Y002

clear 75o
cF t ss - o3B -so - 0,5- 2

7g
0,6 * 2t

TestAmerica

Quality Control (0C) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

fe-bcotad lZr. i {/1,
fzrBqrfr6 a"* /o
aas LhO or rt) '

-

li4rt5s ', li r.l5,j, c1

_)

<ilt . Jgratrel,.'h' ' carbor.",i

Analysis
Soil

TCL VOC$
Soil

TCL SVOCs r
Soil

TAL Metals X
Soil

TCL PCBs X
Soil

TCL Pesticides

Soil
TotalGyanide {

Soil
Fluoride Y

Soil
PCDDI PCDF

Grain Size Analysisl bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of I 2476.0001 Y. 1 oo/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

au*: 3(t aate: 7*19-ff,'
Samplelnterval: {,"(,,4/'+ Or5 Zt

$ampler:

Sample

A, A*6(' 6-, 0*6 (( -Z4f/t

A2 O#ft - /Q(/
+

A3 0*6{t *24t,

A4 o*6t Z{rr

As 0 *6rt *Zftr
F'1241b ' *[9 "A6 {:..-

A7 e* 6il (, -27 "
A8 (_i (.,/t 6*//"
B't r)-(;t' *r{t/

Bz C^Aft *71//

*ig,'%6"
83 0*6 ft

. irq
84 (,- (..'' (;*Z{ /'

r2A, ZZ2Z t,'Eq 97.
85 0-- Lt I //

g,Z t, /7i
86 fi*6rr - ts"
st o^brr - ?q"

BB 0 'A/' -,d//

c2 CI-6''
lgqq gqq , E? t

c3 n*6ft

G'Ur' cs o*6ft
b c6 O'6/t

G*{f" cz O-

0-6n
13qe1Sc7l ,

l5'{ti 6€,6 . &aq7 r
* Zlrr Ba 0*6/'
*Lqt' s4 A-- € ('

lSyq Faq.2 fr{S'lg StlLrtg'v
6.2q4 DE 0 -6, r

D6 O'6 "

tt DB 0-

ROUX ASSOCIATES, INC. Page I of 1 2476.@01Y. 1 ooISAP-APB

cr

c4 (v* 6"

- ?.+ rr c8

D{ rt'$rt

D7 ()- r; /'



$ite Name:

Date:

Weather:

$ample lD:

Decieion Unit #:

$ample lnterval:

Laboratory Name:

Project Number: 247G.0001Y002

7 - ltl - 16 sampre rime; lzl O
oleay 75o sampter: /Vagonz
Crtss-o?q- go * a* a5

o o,5'
TestAmerica

General
Observations

about DU:

Quality Gontrol (aC1 sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ga,' /, n,e a'r" ,, r,' lb/A

nnqgs' lr5*Hta a**T

Analysis
Soil

TCL VOCS

Soil
TCL $VOGs >(

Soil
TAL Metals v

Soil
TCL PCBs X

Soil
TGL Pesticides Y'

Soil
Total Gyanide \.

$oil
Fluoride

Soil
PCDD/ PCDF

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

'rr.'ld-.

ROUX ASSOCIATES, INC. Page I ofl ,476.0@1Y. 1 00t3AP-APB



$ite Hame:

Date:

llUeather:

$ample lD:

Decision Unit#:

Sample lntenral:

Laboratory Namer

General
Observations

about DU:

TestAmerica

Project Nurnber: 2476.000{Y002

7 -/ 4 -f li sa et"ri*", / Z'/ ci

oJo ar 7f a srn,pt r, P <' 
.,

cFl s?t o7q * So *O,f - Z

0tg-2/

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

/ha(s'- l,'34r

a,frPqr!4re,
!-1, il $ lQ, t"o "lu

aa< f)nQ ov

-

rilbbte

Analysis
Soil

TCL VOGS

Soil
TCL SVOCs I(

Soil
TAL Metals d

Soil
TCL PCBs /

Soil
TGL Pesticides

Soil
Total Cyanide X

Soil
Fluoride x

Soil
PCDDI PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Garbon

ROUX ASSOCIATES, INC. Page I of I 2476.000'1 Y.1 o(VSAP-APB



Site Name: CFAC Project Number: 2475.0001Y002

ou*: lf r-t7-/6
Sample Interuel:

Sampler:

e^0.6 ct- a5 z
fra?*

Sample ObservationelNotes :

Ar o^G/' lGvo rl
e -!6'

o-10"

c{

A2 0*6tr
*4L r€'2 " 

{i,g 
V.

'17ilA3 o-bt'

A4 /6-At( -t 0,,
A5 fr*6{' 0 -t7r'

A6 0- 6n G-Zq',r
z rs-q,rrq 7

6 jg"At 6r6itr

A8 0* 6tt -lail
94! es'6, v7'/ €

Bl o*a x '/9"
tieqiqt,33682 a,Gr '20't

-Zo t'83 0*6e
ov$. 6e

TB4 I -6"wqm i-V','

Bs C'- ttt' 6 - ?-4/'

BO

ts7

tC, -fu'/
fit4oP' colben

0- 6t' -2r/ t.
t5'c , cdv

B8 -cfi 6'lYl'

6-kr cz

c3 0^ on

-2t o a+ 0-6"
-t0 "

n'',t" c6 0*6"

6-2{o c? 0^6"

-?fi c8 kofi
.-fitt Dl O-

^18/i oz o-it'
-2/r, D3

l54Ll [8, ',41

D5 O -Lt"

D6 0-6 "
6-tflt,

n Ds CP 6('

ROUX ASSOCIATES, INC. Page I of I 2476 90C1Y. 1oo/SAP-APB
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Site Name:

Date:

Weather:

$arnple lD;

Decision Unit#:

$ample lnterval:

Labsratory Name:

Project Number: 2476.0001Y002

7-/7"/6 samprerime: lLlla

CFtg1 * OrlO-SO- O*o,s

10

TestAmerica

General
Observations

about DU:

Quality Control (aC1 sample

Field duplicate

Mahix Spike

Matrix Spike Duplicate

Additional Hotes:

f,e-[c";lad ,(Vr*tr#trEZ , Fct

BS . ts8 Jr,'ia D.er,'o)/w

te naluyal c, as f , r? €. -

-

5'e Jol a ffiee* €un

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs X

Soil
TAL Metals {

Soil
TCL PGBs X'

Soil
TGL Pesticides

$oil
Total Cyanide X

SoiI
Fluoride X

Soil
PCDD' PCDF

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon

Caoy Jg

ROUX ASSOCIATES, INC. Page I of I 2476 0001 Y.'1 00/SAP-AP8



$ite Name:

Date:

Weather:

$ample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

General
Observations

about DU:

TestAmerica

Project Number: 2'+76.000,lY002

7* /"-/6 sampterime: //5C,

4C
o,5 - 2 '

0rr*o ili fr:d, o,artl' h/*k za, hoa, l? .,,

-

06)07".p9 ,_

Quality Control (OC) sample

Field duplicate

Matnix $pike

Matrix $pike Duplicate

Additional Notes:

Pe-)d,,/tl. AZ frt, fti, Fz,

Frl, f 9rBf +e"{*

(u, cd"ra I

Analysis
Soil

TCL VOCS

Soil
TCL SVOGs ><

Soil
TAL Metals \-

$oil
TCL PGBs

{

Soil
TCL Pesticides

Soil
Total Cyanide

x

Soil
Fluoride

{
Soil

PCDD/ PCDF

Grain Size Analysis/ bulk densityl
moisture content

TotalOrganic Carbon

/ rte -t?o-

ROUXASSOCIATES, INC, Page I of I 2476.m01 Y. 1 o0/SAP,APB



$ite l{ame:

Date:

Weather;

$ample lD:

Decision Unit#:

Sample Interval:

Laboratory ilamer

Project Number: 2476.0001Y002

7'/ b - lto sample Time: lo t f

fruercqgf ,_'r,i , 9{o F sampter: €D
CF Lss'o4t -3o*o'o,{

o4t
Io-o,{

TestAmerica

General
Observations

about DU:

Lt,

l-2"

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

r-11/r s I 
'- 

-[/ 3c1 ] ar . _J

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs (

Soil
TAL Metals (

Soil
TCL PCBs K

Soil
TCL Pesticides

I
K

Eoil
TotalCyanide V

Soil
Fluoride K

Soil
PCDD/ PCDF

Grain Size Analysiel bulk densityl
moisture content

TotalOrganic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y. r oo/sAP-APa



$ite Name:

Date:

Weather:

Sample lD:

Decision Unit #:

Sample lnterval:

Laboratory Name:

Project Number: 2476.W0tYAAz

cFL9q-D4/-5o- O,g -L

04/

O'€ -1-

TestAmerica

General
Observations

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

illatrix Spike Duplicate

Additional Notes:

7'lb-lb Sampterame: .lell
Curronrt. ralrt. fto

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs (

Soil
TAL Metals d

Soil
TCL PCBs /

Soil
TCL Pesticides

Soil
Total Gyanide V

Soil
Fluoride v

Soil
PCDDI PCDF

Grain $ize Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC, Page 1 of 1 2475.000 1 Y. 1 CO/SAP-APB



Site Name: CFAC Project Number: 2476.0001Y002

DU#: 4 r Date: 7./to-/ta
Samplelnterval: O-o t i o.5 -Z

Sampler: (o>

o,5 -L
- /2 //

- /?^

0 ^(4"

t bri
-tl"

A7

(, -/,

B1

B2

B3

o -b"

0 -b" 'l{v

- 17"

B7 -2D"

CZ o-t-"

- tS' c3 b-b"
-13' u lq-b"

- l?Q c8 .t 6 -bo

-hott Dl o *(e't

L-ttn D3 0-(a.,

b - tz'/ rx o-v'l
-lb't D5 o-vt'

t:E o-v"
o't7" D7 o+o

- /4 ,, o0 0 -b'(

ROUX ASSOCiATES, INC, F'.:-. L : l :r-a :,:,:" ':i SlP l.PE

ct

Sample O bservationslNotes :

o.5 -L

t# lelt-
- lq ', C5 (, -(-4



$ite Hame:

Date:

Weather;

Sample lD:

Becision Unit#:

Sample lnterval:

Lahoratory Name:

Number: 2476.0001Y002

7-tg-tt $amBleTime: oBol

CFIS;- d.2-4o-o-o,4

o4L

O-o.E'
TestAmerica

General
Observations

about DU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

tlar Sf ' yoo tS i*

Lafbo

Analysis
Soil

TGL VOCS

Soil
TCL SVOCs (

Soil
TAL Metals (

Soil
TCL PGBs v

Soil
TCL Pesticides K

$oil
Total Cyanide (

Soil
Fluoride x

Soil
PCDD' PCT}F

Grain Size Analysiel bulk densityl
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001Y.'1 o0/SAP-APB



Site Name:

Date:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

CFAG Proi$t Hpmberi 2,119;0Q9'lY

fus* 7-10-lV &ypte.rimq:, ,QBll

o,i->'
TestAmerica

General
Observations

about OU:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

CF zSs-042-3o-0,u'L

/, lo.l,- Gr.'e/, t,'/,/r ror/; /r, L pr,''.

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs (

Soil
TAL Metals (

Soil
TCL PCBs x.

Soil
TCL Pesticides

Soil
Total Cyanide (

Soil
Fluoride {

Soil
PCDD/ PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC. Page 1 ofl 2476.000.' Y. 1 00/SAP-APB



Site Name: CFAC Project Number: 2476.AAA1YAA2

DU#: 4Z Date: _Z-/b-/b *)t7-/E-la
Samplelnterval: D-O.t + o,i-L

Sampler: G\>

o- o.5 O -O,€ a.{ -7
c1

fA2 0- -l
A3 0* V"L

A4 -t
A5

A6

A7 o-
A8 - t4,,

Blc'rh- C-or Lu +
B1 7v

lr"ut-- C..f b"a-
82 -bt,

B3 *ba
6 [q.V C.r {ao"._

B4 o-r"

B5

17 (,*-L- Car 6 ou
B6

87 0-f
,-cl- Cafb"u

B8

Sample Observations/l.Iotes :

-lq" c2

' {{o" *aa b

Q-Zo* c4 O*V"

G5 C_ bn

-|fr" tt D-b't
- .1tt +

-?'t c8 O-G'

t
"D2

ret 

^t/;;ir96
It
'D3

*
D4

a fLofal 9/.qtti,t.,J
- lL" bs {') - {*"

y fher*l gtuvt2s

ROUX ASSOCIATES tNC Page 1 ofl 2476.000! v. 1 00/sAF-APe

o,5 ->

- t)t, D{ rt -(ntr

U'Lr"



Site Name:

Date:

Weather:

$ample lD:

Decision Unit#:

$ample lnterval:

Laboratory Name:

General
Observations

about DU:

Proiect Number: 2476.0001Y002

(e-ll"lL Sampterlme: {{3\
1,"nr{r[-r t^(..-7-"lt ,tampler: GD -
LFI36-r43*go*o:o,E

oq,
A-o,g

TestAmerica

a5 mleJ

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

t,,\i.,,>i 1,413 
"-r,

I

Analysis
Soil

TCL VOCS

Soil
TCL SVOCs {

Soil
TAL Metals (

Soil
TCL PCBg -{.

Soil
TGL Festicides (

Soil
Total Cyanide \

Soil
Fluoride V

Soil
PGDD/ PCDF

Grain Size Analysis/ bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATE$, INC. Page I of I 2476.0001 Y 1 0o./SAP"APB



$ih Name:

Date:

Weather:

Sample lD:

Decision Unit#:

$ample lnterval;

Laboratory Hame;

Project Number: 2476.0001Y002

G- s8-tv Sampte fime: ll'?f

o't3

O,s 'L
TestAmerica

General
Observations

about DU:

5"lys, i/ t'// '. /,,, Cr*ra1
ll*.w ,o, f,-,*

Quality Control (QC) sample

Field duplicate

Matrix Spike

Matrix $pike Duplicate

Additional Notes:

y\A(),'>5. lt\40,O

CFf,g5- o4z- 9o - o, { -L

,;"J ,n,n l'^l <$ 
^ 

rlnd .

Analysis
Soil

TCL VOCS

Soil
TGL SVOCs (

$oil
TAL illetals /.

Soil
TCL PCBs (

Soil
TCL Pesticides

$oil
Total Gyanide {

Soil
Fluoride Y

Soil
PCDDT PCDF

Grain Size Analysisl bulk density/
moisture content

Total Organic Carbon

ROUX ASSOCIATES, INC- Page 1 of I 2476.0001 Y. 1oo/SAP-APB



Site Name: CFAC Proiect Number:

Date:

2476.0001Y002

DU#: O+7 7- /8- /u
Sample lnterval: o-o.s + o.s->

Sampler: _ 6s
$ample Observetions/Notes :

o-o.q I Dk V qnrf,Ls - L
A{ o -at - lat.

A2 o ^Ptr
at/4./l- ?ttl.
r /-.- 11 t/

A3 o ^e"

A4 0-
A5 - ( -tl r"

t" 7i;ct t;l of t"
A6 o -v"

A7 o-

A8 o-v'
B1 c, - G/t

{ o.L. Cr.r lo--
b-v,.

f 1,.. V Lar fu,,*
82 '(o"

l.-.,!.- Cc1 Lo,-
B3

B4

B5

B6

B7 o-vu rt l'

$l*V C</"up
B8 l1

(Q -Lt" n6lat I ofl
't'i6:

lko,/ec/ of'( tJ.,t 
"fnrrtat lL.r:rrl, J

tt c5 b -{o{

'/ c6

Dl D-u"
lt.l. €.er L"o

C-tvq D2 o-
?1..u C"rhou

{g' tl " D4

El<.v cuL"*

ROUX ASSOCIATES, INC. Page 1 of 1 2476.0001 Y. 1 00tSAP-APB



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX C3 

Monitoring Well Development 

 



MONITORING WELL DEVELOPMENT FORM

Project Number: 2476.001t1 Y002

Project Name : Columbia Falls Aluminum Company Phase I RI Well Diameter (1r]: 2
Totnl Depth of Well tt): 8O f L . 

.

Depth ro Warer (ft): ggClhl, 1S ''j D- (T_0L) r.-r.-S*r j(>
Depthto water(ft):m,,'l U .43_
$tartTime: \ ?1{

WellID: Lkfli^J - etr'L
Date: 11211\\r2
Developed b,v: Cascade Drilliqs

Method of Developirg: Sqre$ and Pumo Total Volume Removed: 7,\l o)a, tl c tt )

Minimum volume V : (Total Depth of Well - Depth to lVater) * (Volume gaUft) * {# of Casing Volumes)

toberemoved: V: ( 8O ft--13--3-ft)*(O..tte-iLn*gaVft)*t 3 I
? -a-V: -'L-t- gal

Well f)iameter (in) 0^52" L0" 2.4" 3.0" 4.0' 5.0" 6.0"

Volume (gallft) 0.0157 0.0409 0 1636 0.-1682 0.6545 1.0221 1.4126

WELL PURGING INTORNLA.TION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

(nstL)

pH

(SLD

SPEC.
COND.
(ms/cm)

O"R.P
(mv)

Turbidity

(Nru)

REMARKS
(color. sediment,

notes)

llf5i I
t 7.-z{ tz. z7 I l. Lt5 1z] o"atz Z13 ) toer>

+u.Hztzfu(hdirYrct
L^nabtp +d Q-al

lqoo G '7t0. z{ li.,: l': a'c 7"u o""los It, tJ {r}f.+ baur"- q,r'"1''

Itlol tI i tuer ro. bq o'o 7t3 a.1o7 3oo 3r l
1\La-r

I \ze 2b i lto z? io. 18 o- i) ?. rtr 6 .?"?e zq1 C.zb cka-r

Remarks:



MONITORING IIELL DEYELOPMENT FORM

Pro.iect \umher: 2476.000 1Y002

Pro-ject Name: Columbia Ealls,,\lumirlum Qompanv Phase I RI-
4

\\ eil ID: - ' il !14. L . .1
oate, 8f I f lb
[)erclooed br: Cascade Drilline

Nlethod ofDeveloping: Surse and Pump -

Well Diameter (in): .7'1

Depth to Water (ft):

Depth to water (ft): END: 23" a"i (TOC)

sa*rime: 0qO0 -

TstalVolumeRenlonca: ILD 
Sallon 

5

Minimum volume V - (Totai Depth of Woll - Depth to Watet) * (Volume gallft) * (# of Casing Volumes)

toberemoved: v=(5L{ fr-2.95ft1-tQ:!b3beauft)*t 3 I

V - I 5-i gal ?l'\s

Remarks:

Dt1ts - Slra -D.l bo+tovn verq 5i l*.1. win usr bai tev hr*+ +6 t€r'ho\)< si l-ts.
(:TOc)

l^r;lt 
^o[; 

61$aw.r. We-hi.L,t<r unJi t
?vmp (ot z hrs. Tv y bt d f*a 9t' t t

\re.t<t c&-q..r vf "A$a$. q* aaSO
qbovc /o/uTV

Well Diameter {in) 0.52 1.0" 2.0" 3.0" 4.0' 5.0' 6.0"

Votume (gaUli) 0.0157 0.0409 0.1636 $.3682 0.6545 1 .02ll L+_O

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE

{gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D"O.

(meil)

pH

(SU)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NTLD

REMARKS
(color. sediment.

notes)

ct10 L{o L fu.ov ll.tDto t.$b b.q:r A.3b t3() Mnx fhil k1 lcl*a^,
?ry5 1b L 3\.10 r\.bq 0.oo b.ts6 e3'{ btl tqA r mitr, ldo"dv

i('t{ 5o 4
I 3i-rc il.t'{ 0.00 b.a5 2.)Lt 5o frAr+X 7n; tkl /fl6s6Q

lo"iO lao L 3E-to l"z.ct o.Do b.10 2.72 iic 124 C \ or,.l-r

o'i5 to5 L 34.te tt"qb t9. ao v!tc; 3-B' '.3( t{ os
t

Llerrsd t

i loo flo .L / Ars,



MONITORING WELL DEVELOPMENT FORM 2r..3 sLi ci)

;'l i-, -

Project Number: 2476.0001Y002 -

Proiect Name: Columbia Falls Aluminum Compan] Phase l Rl

Developed b1': Cascade Drillins ," ,a i'

Method of Developing: Surge and Pump

Depth to Water (ft);

Start Time: I

J

{o ta,,

Tota! Depth ol'well 1n;, ?CC' ' hJS (crs 
' "isj"'r 

icrJ )
Well Diameter 1in), )" 

- , -foc
i5a-t Cmc

ELic ( t
TotalVolumeRemovea: 3?qrrt ao r,l-s -. - . ,

U

Minimum volume y = (Total Depth of Well * Depth to Water) * (Volume gaVft) * (# of Casirg Yolunes)

roberemovsd: v: (d.eo ft-l'i'{l 1L &)-LQr|-UJE sal/ft)*t 3 I

v = ?Q..61L srr (tc'b

wELL PURGnIG rliFoRlrATIoN':[,r:;ILli
'ry
cke Slvt lo

t<

boosr.r bn,l<e.

sr-tuP oF 7vn7

oQ4gvr*<-- Og55

Well Diameter (ini 0.52" 1.0" 2.0" 1.0" 4.0" 5.0" 6.0'

Volurne (gal/ft) 0.01 57 0.0409 0. r 636 0.3682 0.6545 1.0224 1.4126

AU'b14 rgnd t'

fr.l ,'"'

TIME
CUM.

VOLUME
REMOVED

{.gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.O.

(mdL)

pH

(SU)

SPEC.
COND.
(m#cm)

O.R.P
(mv)

Turbidity

(Nru)

I

REMARKS
(color, sediment,

notes)

i-all
'1 i
T. li b.5o i).: r 2 I \i't i lr,t

5 tq rze .') \1b.6& r2.2x ;12 '{.cl ,135 --15 ,^/t4'\ Veeq t i i+-r

o1ffa &o_
,aa
d1

')5 1?k.q0 tLl. c'j r.Bb Q,n .'3lrl - 
"'t A^,ft ( \,,{wr s i l+v

ffizS (.L5 fib,Tet t\,41 A.;3 q,fi ,33q - 1to l'"(,SX \,r/\r ,si l\l
ffiq$.

A ,-1
..,i-l

I
t_/-: t85 * 1i ' -r-t-, 1 tr',i"l

Ic'-t\ 30
ti

L -./-) i8 5* iq.o i a ;l't '9,35 . 33t -6s flA,r! { slrb ht-u s; l+y

l0 rD
/)n
JDe L."t { i(5* l.t. t c. (i ,3'i Y,? . bblc '1cl {f,ft )<

U
d l,'ohfie Si tty

iDa6 31 L.Z5 ttf* i1,l: o.eC 3.0't ."38v *tu Mrr I
v

3 tlottfu S; {h

lc'tc 5+ .,L€; t g;re h-c5 3.f i !i.c't 3sq -7G b11
(J

?l;an*n s i trn
J

Remarks: Oltltto'?vrnOzcl ,- t0 Qatto n s b*t"t htsz )t'l re q vi a+or I
w),1'kix rtqvta"lon ,,md te-pvrnp ,.vcll

StZltto, ba, lecl abo.r i 3Xatron5 byown Si lt, vvaky,
?u*g orcrruq-*i"Y .Si,P ^ 

+ 0LZ5 fo too I d,orvr'r

r\ \\-/

Depth to Water

Well

Date:

!? iLl S ; lt i.r



MON{ITORING WELL

Pmject Number: 2476.0001Y002- . --

Project Name: Columhia Falls Aluminum Comoanv Phase I RI

Well ID: e€ Depth to lVater (ft); REGIN: (r1.'7f
Date; ?/rl Depth to \rYater(ft): END: D KY
Developed by: t--;rscade lldllins SrartTime: NA
Method of Dweloping: Surge and Pumn- Totel Volume Removedl N A

Minirnum volume

to be removed:

V = (Total Depth of Well - Depth to Watsr) * (Volume gaVft) * (# of Casing Volumes)

v: ( qat.6 fr--kjlltft)*(0-j1s3L*cauft)*t 3 I

v = l? .1. g"l

WHLI PU EGff{G iH F*RE,LATg$iq

DEYELOPMENT FORM

rotalDepthofwell (k)t Iq, I (fAC) - . .

wellDiametsr tin'l: ?'] ?YL - ,

AnA 3.r\vani2.r/
lalat fitt*t, *i\

fl>o- kc*u.nze.{
bo l+otnt oF Scte<n

Remarks: - w{,ll p*mp.c{ frcvid,/stg 0,r glra ltv \^}e.il .*hzn_ 

'e{+€/ft* uscd tt b.ro( t\^n,^gh ha*{s.r ,rau.'..*ia-Q b<t.,.^r ;, 
t;,

C\can lrtter( r,uater sllql,u. $Ja&cr etrtpytd +o - bf,, ba,to^t roc
tr Pvtvt\( t lZ'tt tV. ?ump ed dvq u,, a+h no (ccharq,(, vJaltv l<v ci bcto w
wc"tl wi t,'bL ronsoo4.o'tcd atcietsQ*d ars i+ v$as Sr., rfl2d and fonf<l'

Well Diameter(in) 0.52" 2.0* 3.0" 5.0" 6.0n

Volume (gaVft) 0.015? *.*4rjg 0.1636 0.3682 {}.t'}5+5 1.v227 1.4126

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(pm)

DEPTH
TO

}VATER
(ft)

TEMP
("c)

D.O.

(mdL)

pH

(SU)

SPEC.
COND.
(n#cm)

O.R.P
(mv)

Turbidity

{Nru)

REMARKS
(color, sediment,

notes)



&{CINITOIUF{G \YEI,I, DEVELOPME:\iT B'ORM

Project Nunrbtrr ?it?-6"0$fl1Y{Pe iirlal llepth oi \l.'cli

Proiest Name: Columbia Ealls AJumrnum Companv Phm Well Diameter (in):

WetirD:. C-trm\;\rl+Ct&L_ , - .. IlepthtoWarr{fti:

tlq lrvr Deptb to gialer /ft):

Start Tims:'

EiiQ:

Developcd tr1': fi;r*:nde llriilinr-, -_09
Method of Developiag:.Surgs M Tatal Yolurr* Rem*ved: da

Minimum volume V = iTctal Depth cf Well * Depth ta Water) * {Yolurne gall*} * {# of Casicg Yolumes}

roberemoved: v:{'tLs9*fr-l41.;}p-ftJ*L&-3S-*gat/ft}*t 5 I
v: ?.o? gur r$5

irt):
Tg.rC)[Tuc)

Well Diameter {in) {i.5?" 1.0" ) rl'f 3.0" ,1.0" 5.0" 6,0"

\iolutri: {galift) 0.0157 0.0,109 0.i636 0.3682 0.6545 1.0227 1.4726

\VE tL PURGII{G I}i FOIT.}t ATI$N

lIh,IH
L]UM.

VOI,UME
REMOVEI)

(sal)

PURIJE
RATE
(gpmj

DEPTH
TO

\VA] E]R

ift)

TEMP
{"C)

B.O.

{m#L}

pH

{sL}i

SPEC.
CGND.

{ms/cm}

O.R.P

{mv)

Trxeidity

ofi"u)

REMAAK$
{calar, sedinrenL

nsf€s)

Remarks:

Pfernousq toh ? lzrlto) Sur?s{ , baite/. anct Vr*^y",J'r'303atroh5'f'{c P1'21

Pu'.n QeadN-\ on rL( ofkr tnihat 544'4)Y'"-*al
Witt Iv!-61 h fu31s*a5 h,ow to d,*'ry



,;.

MONITORING WELL I}EYELOPMENT FORM

Total Depth of Well (ft):
q8'

Proiect Number: 2'176.0001 Y002

Project Name: Coltrmhia Falls Alunrinum Comnanv Phase I RI

WellrD: t€mGJ-eAba
Well Diameter (in):

Depth to Water (i1): 0uL 'r) " lr
, PVC

Dirte: )llTttv

-

Developed b1.': Cascade Drillinp

Method of Developing: Surge and Pumn

Minimum volume V = (Total Depth of Well - Depth to Warer) * lVolume gaVft.1 * (# of Casing Volumes)

toberemovecl: v -\1C t--J)-V ft)*Lu-rj;jLga1/ft)*t 3 
-fJJ gal

Well Diameter (in) 0.52" 1.0" 2.4" 3.0" 4.0' 5.0,' 6.0'

Volume (gallft) 0.0i 57 0.0409 0. r 636 0.3682 0.654s t.$22',7 1.4',726

WELL PURGING INFORMATION

1l2Z
tlzt
'1lzx

1tL{

?l|Y

Remarks:1 176 l.iv".

-Tr; td +o baril

+0 r tcha(gL anil

o,;' 
" *::,'i,, :'v i :: o' 

*, 
n?i' 

r,_',)1h' 
l',,, ",,:, :,N ' l( as1y';Sg dt a lo+tr clate .

wf fn n +fu wttl
,,,laf zr " *110,-u,n3

TIME
CUM.

\IOLUME
REMOVED

(gal)

PITRGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

cc)

D.O.

(mg,'L)

pH

(SU)

SPEC.
COND.
(rns/cm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color. sediment,

notes)

hoaY d 4i, "b )a. qo 3.lt ?,q1 ).q? 3i 6a+ t(
(anat horg,l , gr^1

ivt { Jo t 3b,3b 28."70 o()1 i4.05- 1 tv3 -L?4 ouy'oi
rana? ]Ay, t',-n b r'J

?uoza r5:
1 3u.3 )a qs 6. o r? ii. s?E .41{E a^+ ul-

{-4ftea Qrs--,*'^rb' d
lb3' 3o I 3tr.3 3f.7{ o.6 la.c,r B+r -raY f()o(> t::!'/, u3.'+

wi lt glssess.
a+ ln)<roa-te-

Start Time:



MONITORING llTLL DEYELOPMENT FOR1VI

Total Depth of Well (ft): ?; U 'Proiect Number: 2476.0001Y002

Project Name: Columbia Falls Aluminurn Compan)'Phase I RI

Welt ID: I irli it ' u rU

lrate: 'i ii J ' ',
Developed b1': Cascade ?rilline
Method of Developing: Swge and Pump

Well Diameter (in): ? "
Depth to Water (ft)r BEGIN: J-l . lo - fI)L I p'-t - S r r.ir \
Depthto Water(ft): eNO,

,*ir,**, tbiri tlrtg
TotalVolumeR"*o".d,' al 4 q\'

Minimum volume y : (Total Depth of Well - Depth to Water) * (Volume gaVft) * (# of Casing Volumes)

toberemoved: v-( bu t--l-3&-ft)*t*6=t!1&*gavft)*r 5 I

v= 5-51 g,r

Well Diameter (in) 0.52" 1.0" 2.0' -t . t., ,1.0" 5.0" 6.0.

Volume (galr'ft) 0.0157 0.0409 0. l 636 0.3682 0.6545 r.$221 \.4',|26

\YELL PURGING INF O R\{ATIOI{

\*

TIME
CUM.

VOLTJME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.O.

{mdL}

pH

(srt)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NTU)

REMARKS
(color, sediment,

notes)

t0 r) I
I 1'). l5- tb-{1

O'o 1.,1 1.2_l 3tg > iooo over 'k)r'br(i$-l
fhnn. f - twtalurte

iD.{o (" I 11.Lto to"3it o .o 1 .'r r. Lb 3ql tq.lr +ah I 
c clor,

Tv-\ Atarli4dfl 0.o

lo4\' It ( 17 qz lo.o? 9.O 1. l\ t. '3? 33"+ roa.o lo ; n t t>o,-Y,t,-m a*l,a
tlzer' ni bA rJt )

r i <:i*,ffi 3i I 11.4o rD.ol a- 6 1e I r-ll i sr, 5r.tl Clu*r, n6 Da d3

rtz{ S1 \ ]t 1,.| a"r r o'c) l"zl l\t 33o 3tp.ta
Clear / no DO

it 9f, bl i
11 q\ lo oo o.o 1.24 t.dtl 3z{ ]k .+ C l.e .r.-,.-

tl4s ?t { I l' 'it ,o.0c O.o 1zv l"qo 3zb aaG ( I ca.r

t

Remarks:



Proiect Number: 2476.000 I Y00?

Pro.iect Name: Colrrmhia Falls Alrrminrrm Comnanv Phase T RI

MONTTORING WELL DEVELOPMENT FORM
I

lotal Depth olWell (ft1: 5 L'

Wcil Diameter (in): . I

wellID: C{wtttt't; ll
Date: Ji L() I ii)
Developed b1': Cascade Drilling

Deprh to water (ft):

Depth to Water (ft): EJ.trD:

Start Time: (; a? i t-
Method of Developing: Surge and PumD

V : {Total Depth of Well- Depth to Water) + (Volume gal1ft) * (# of Casing Volunres)

v = ( tO ft -_32-a_A x) * @:j!3b*gavft ) * {

WELL PURGING INFORMATION

TotalVolumeRemovedr 9{ fit,rtc,t 5)

Minimum volume

to he removed:
q

J
a1o-f

Well Diameter (in) 0.52" 1.0" 2"0* 3.0" 4.0' 5.0' 6.0"

Volumc (gal/ft) 0.0157 0.0409 0. l 636 0.3682 0.6545 1.422'l 1.4726

TIME
CUM.

VOLUME
REMOVED

(eal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER.
(ft)

TEMP
ec)

D.O.

(mg/L)

pH

(SU)

SPEC.
COND.
(mslcm)

O.R.P
(mv)

Turbidiry"

(Nru)

REMARKS
(coior. sediment,

notes)

d{3o 5 I 3q +o i A,)-1 B.ao 01i o.tiqtr *st, tzb f*'*.eq2y1qF t /ct/,

oQLlu i5 i 34 ?a to"rl1 D-O 11te a.Zb3 arl j3?) Somtq.;ha* lttrb,al/
fain* qth, 1o /

01so 7{ I )11 ?o ,0 .l0 a.o 1"1{1 o .3tjl aa1 Bqq tiiflhtl,,1 cl,;uclq

t ooO 25 I 3 Ll.V) qq4 o3i 15t ).3'+t/ a73 Lllo.3 rneslly tleett-

lo ,D 4{ ) 3q.q-a to "i3 3.br )z& 0 .31? Qz3 aB o nw4u1 C {zq*-
io;i0 5e t 3Ll.+o lo ,ry t. \"\ 1Qb 0 31tl a"l f i-o raa>tlg c{<a-r

ta'3{ ]a i '5t-+ o , o'11 l- ao 1" e? o.r7o a"l lL{"f cle eotn

i05D 8r i \4"t0 te-u? t"q a 1.4 o- ju?: ,07.) i l,q Ckq{

I ioa 4; l 3q'+a i0.33 Lt-\{ 7qe o-1,a1 lua 494 C(ea-r

Remarts:



lolL

IIONITORII\{G \\'ELL DE\T,LOPMENT FORM

Proiect Number: 2476.00!1Y002 Total Depth of Well (it. lur, {asi,"sl-rrredJ
Well Diameter lint: i"

Develo@by: Cascade Drillins Start'fime:

\lethoi c,fDeveloping: Surse and Pump

Minimumvolume y =(TotalDepthof\Yell -DepthtoWater)*(Volumegayft)*(#ofCasingYolumes)

tobe removed: v: {lteb t- q8-,ti-!*ft-)*drl-kHA*gauft)*t 3 I

v : 32. t ea to1'61

Depth to Water (ft): eeCrN; 9t , Ct i .

Depthto Water(ft): END, l0O' ?t

Total Volume Removed:

Weil Diameter (in) 0.52" 1.0" 2"0" _i il" 4.0" 5.|" 6.0'

Volume {gal/ft) 0.0157 0.0409 0.1 636 0 i681 0.6545 L0lll t.4]26

WELL PURGING INFORMATION

ua
IJ

REMARKS
(co1or. sediment,

notes)

rLcc i to

Rernarks:

I

W0tL Wvia,/tlq SvryeL anet bat't'ol' wi tt Lcjin v'virtapvwy;ri

Pro-iect

Well ID:

Date:

\x,7,



ft l^ /,

Lr\ /..

MONITORING WELL DEVELOPMENT FORM

Total Depth of Well (tt): lvbProjectNumber:2476.0001Y002 _ ..

Project Name: Col"umbia Falls Aluminum Companv Phase I RI._

well ID: e{rvlw - o tl a
nate: 1 lta ltb
Developed by: Cascade Drilling 

-
Method of Developing: Surge a+d Pumo _ " 

-A
b*', \

Well Diameter 1in): ?"
Depth to Water {11):

Depth to Water (ft): END: -*
,- '. !\

Srart Time: lL > u
Total Volume Renroved: ert[r,

Minimum volume

to be removed:

y - i'foal Depth of Well - Depth to Water) * (Volumc galifi) * (# olCasing Volumes)

v: ( l\-b n--95:33*)*@,lkl-k*- sallfr.)*{ 3 )

3r gal

Well Diameter (in) 0.52' tr.0' 2.0 3.0' ,1.0' 5.0" 6.0"

Volume (gal/ft) 0.0157 0.0409 0.1636 0.3682 0.6545 1"022,1 1.1126

WEI,L PURGING INFORMATION

TIME
CTJi\,{,

VOLI'ME
REMOVED

(eal)

PUR.GE
RAT'E

tgpm)

DEPTH
TO

WATER.
(ft)

TEMP
("c)

D.O.

(mgrL)

pF{

(SU)

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment,

notes)

Remarks:lLIM'. seelimcnn oyge.w/ ;r1 bot4oot ol -t&l(" Ba,kJ t^

(,)t\+L( ;lo rcrv\e)vl gglrvno'al |'ior to fu?in3 )n-tt- t^t<fl .

- P"*pd wl t,^ 20 tytia5 pn'dr {a o-tfa*Lrnl {t0,.lt-ttaro,aXh

funr.4ior<, nJ. wLL 3allury tLmovcrt- ulill -wrt^; ft v*t( ai a

Z itllo"s "f

c14- ?"^fl 4a lot'tg<'r
La6"r d.a-tp .



MONITORING WELL DEVELOPMENT FORM

Project Number: 2476.0001Y002 Total Depth of Well (1t): 2.to )

Project Name: (irlumhia Falls Alrrminrrnr Comnanv Phase I RI Weli Diameter 1in): 7f i

wsu rD: (.€ {nN - OtZ q Depth to Water (ft):

Date: ?il? lr,:
Developed by: Cascade Drilling

Method of Developin-e: Surge and Pump Total volumeRemoved: lA 5 q,at lwEG
0

Depth to Water (1i): END:

Start Time : i r, *t1

Minimum volume V : (Total Depth of Well - Depth to Water) * (Volume gayft) * (# of Casing Volumes)

toberemoved: V:(Zto ft-j3-1-2ft)'rLQj-!U3\4--gallft)*( 5 )

v : ']J 
ear

Well Diameter (in) 0.52', 1.0' ?.a* 3.0" 4.A* 5.0" 6.0"

Voiume (galtn) 0.0157 0.0409 0- 1 636 0.3682 0.65,15 1.022'7 1.4126

\IELL PURGING INF OR\IATION

TIME
CT]M.

VOLUME
REMOVED

(gal)

PURGE
RATE
Gpm)

DEPTH
TO

V/ATER
(ft)

TEMP
fc)

D.O.

(me/L)

pH

(STD

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

c{rrj)

REMARKS
(color, sediment,

notes)

i{rl0 i5 i.5 Ittt .zr, ll.tr{ o-D 1W o "3i { - t3z 3tr.{ I
Lt.br'oi^rtt c c ir

lta lf 1 t" si f!3.ri tt.L\2 O. o '1 1r 6 -3fD -lDcr (p o+ {ai..t Lvr:rru

ilrZD lto 5 t.5 tq3 35 Il lb o -o bb1 0.3qf -b6 23L tttcScLl c{zava

l(, Z5 xrt 15- ,1.3 3s il to o.6 t".qi o "3Er{ -bq haoi{l,1 t(ea--

Itr Sc 3r.{ IJ i4j at ll .r [: 0.D 1a, a -347 -8o ft-b
ttosV! C Qaf

lle )) 31 It I Lt3. 11 I o9 6.6 ).9 0 .3Ea -q? LK+ rnos1,1 L/Ca'-

lu 4b rJl, .S- l. \ Itls .z nt3 6.\ 1.17 o-88? *1u 3lo.o rros|11 c (e s.- ,r-

it, t-ir 51 /.5 14s . zt tl ra d.o 7 .to 6.39b -1+ 3i+ -osl(y cle o-r

, +ci 19 \"5 \qj"@ It,og o.o 7,ZL 0,385 - lts ?1,5 {-\9,-o*r

t?) 0 la 1,5 i'i i"es II,ZL 0,0 1,21 o,3yb -i05 | 3,1 L@ar
t1Z0 t05 \,5 ir{3 LO ll,l> 0b 1 ,7> o,3s -lo5 q3 Lloar

Rernarks:



Project Number: 2476.0001 Y002

Proiect Name: Colurnbia Falls Aluminum Compan] Phase I RI

WellID: {.f:ffiti;-Citl
Daie: 1l LI,t tV

-Developed by: Cascade Driiline

Method of Developing: Surge and Pump

MONITORING WELL DEVELOPMENT FOR]\,I

Totat Depth orwell tfi, €i i i +
Well Diamercr (in): L"
Depth to Water (ft):

Depth to Water (11): f\D: ''l 1 i D
StartTime: I4 O O
TotalVolumeRemoved: f

Minimurn 'r.olume 1z = (Total Depth of Well - Depth to \\ ater * iVolume gaVft) * (* ol C a^srng Yoiumes)

to be removed: y : { 01< fr*_3!35ft}+{@:trtt3}!-gavft}*( 3 )

V = J. 3

WELL PLJRGING INFORMATION

Well Diameter (in) 0.52" L0" 2.0" 3.0" 4.0" 5.0" 6.0"

Volume (gali'ft) 0.0157 0.0409 0.1 636 0.3682 0.6545 1 .022;, 1.1126

TIME
CUM.

VOLL,'ME
REMOVED

(gal)

PURGE
L{TE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(ms/L)

pH

(SUi

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment,

notes)

It't co U \ 13 a3 tb ?0 rl.n5 1.rls 0 "3?l lll l&r 
t

nigh+{g tvrb{dt
( iqhL hmrrr,r.

i{o f 5 t q3 .2{ rl.q I 5"{o r r,l 0.3{{ |3o b11 1\1',AYtr:q

l!ro io
I 1s.a{ i1 io S.L1 I o'l 5.i'l"t it{o irq c (o v.tt4-

"1 
rf r)

I 1s ar 11 za 5.2+ ( t',, o-3\4 t\4 ,q "la
,^nostttl cleqr

tlLa LA ,43 
ZP\ l1-q q 5. iJ b.q I CI '3'i1 \ ,11 Jt I c\<-a-'r

lq'io 3D 93 z?' flb+ {. ol vbe d .3l{a {fl l?.1 C l-t a,- -

l4 5v 3{ i ?5 50 l.7.iq s-t4 b ai" o 3t8 t53 9aa a{< a ,-'

Remarks:



MONITORING WELL DEVELOPMENT FORM

Project Number: 2476.0001Y002 i'otal Depth of Well (t): l..! ?
Pnrject Name: Columbia Falls tUuruiqum Company Phase I RI Well Diameter {inl: - 2'l
WsllID: C€fhA-Oiloa Depthrowater(ft):BEcTN;43"?rar0c\ ',0'1( ts9-.--...-*-Ounr Depth to Wurrr (t),

,t

Developed by: Cascade Drilling Start'lime: t?-tO
N,lethod of Developing: Surge and Pump l'otal Volume Removed: tC

Minimum volume V : (Total Depth of Well - Depth to Water) * {Volume gaiift) + (# of Casing Volumes)

roberemoved: v:(izv ft*:ln_.1 ft)+(0 lu,3L, galtft)*t '3 
I

v: _13_ L eat

Well Diameter (in) 0.52" L0" 2.A" 3.0' +.u 5.0" 6.0"

Volume {galift) 0.0157 0,0409 0. I 636 0.3682 0.6545 1.4221 1.4126

WELL PURGING INFORMATION

TIME
CUfu{.

VOI-UME
REMOVED

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(ne/L)

pH

(SU)

SPEC.

COND.
(ms/cm)

o.R..P
(mv)

Turbidiry*

(NrrJ)

REMARKS
(color, sediment,

notes)

i Lto o I q3 aa $.ql 4a.qa t.oB b"itr -,sg {rt"l rytu,st lrl Cltar

\L\{ 5* I
q3.1r IA-a? 0.o it. bj i "'17 " t51 tvb nosrlt4 cleaf

in-a ID l 45 au J. BO 618 )t {5 awe -tat 1t Cle q-r

t'L 55 L5 f
qt .ro ,l bi 2, tq tt.zz 0 . tett, - t0l 31 (lz a-.r

lL{a 4a i qt.sf it. Aol 3 ,UB tD.0l a. a"tf, "t1 { t4.'1 Lk ar
tlca 50 7S.rr tt ?q 3 B,f 7.uj o"aLq -5) lo C(e ". r

Remarks:



MONITORING WELL DEVELOPMENT FORM

Project Number : 247 6.0401Y 002 TotalDep& ofWell (ft): ! ? I {}
Proiect Name: Columbia Falls Aluminurn ComUAClr EbqSLL RL- Well Diameter tin): 7 "

Well ID: C.F {Ylt,t li 7, Depth to Water (ll):qfqI$} p, Y
Darc, 1 I 

'eq 
I I \d . Depth to water (ft): ENo: IlA ' '

l)eveloped by: Cascade Drilline Start Time: }.ln
Method of Developing: .5.ulgg-andlgmp "Iotal Volume Removed: N7\

Minimunr volume V : (Total Depth of Well - Depth to Water) + (Volume gat/ft) + (# oiClasing Volurnes)

toberemoved: V=( i-1,1 _ft-_AiA _ft)*(a iuJU' gal/ft)*( i _)
v = - N4-ear

Well Diameter iin) \t_ ): t.0" 2.0' 3.0' 4.0' 5.0" 6.0'

Volume (galift) 0-0157 0.0409 0. l 636 0.3682 0.6545 1.a221 1.1',726

WELL PURGING INFORMATION

Remarks: 1lL'illU hJcli d,rylrvtnabtL to

TIME
CUM"

VOLUME
REMOVED

(sal)

PUR.GE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(me/L)

pH

(SU)

SPEC.
COND.
(msicm)

o.R.P
(mv)

Turbidiq''

(NTU)

REMARKS
(color, sediment,

notes)

\-7 30 D&./ w i tl (eot,tes,'etufuhiav'wa*r

1o fLaq4g5.
o\vrlor-*uf gancl/sitl ort bo4aryt of wall . gtitl rcltarl



MONITORING WELL DEVELOPMENT FORM

'lotal Depth of Well (ft\: t LLProject Number: 2476.0001Y002 _
Pro.iect Name: Columbia Falls Aluminum Comnany Phase I RI

WellID: L fifl4r,i; - ,;;i'l ''r
narc:1t).Ljrt_y

Well Diarneter {in): Ln
Depth to Water (ft):

Depth ro Water (ft): END: 131, q (TCt)
StartTime: O*.,tODeveloped by: Cascade Drillini,

Method of Developing: Surep and Pump T'otal Volume Removed: ) .l U

Minirnum volume V : (Total Depth of Well * Deplh to Water) * {Volume gaJlft.) * (# of Casing Volumes)

roberernoved: v:(ZZIZ-*-)31-ft)*@.1!e&je-gaUft)*i 3 I

v: -|a,7 ra

Well Diameter (in) 0.52', 1.0* 2"0" 3.0" 4.0u 5.0' 6.0"

Volume (gal/tt) 0.0157 0.0,109 0. r 636 0..1682 0.6545 l.a2?'7 1.4',726

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

Gal)

PURGE
RA]'E
(epm)

DEPTT{
TO

WATER
(ft)

TEMP
("c)

D.O.

(mg/L)

pH

(SU)

SPEC.
COND.
(ms,'cm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment,

notes)

oa.la o I i{o, o fi.'3L
-1"'j3 il"tio Q.:r,r * juil bs.s Clc-o-{

0bqs
'5

I lq0. br tt Lb 0- Et il.t{r, ). r? -5}} > roa:ro
ar*ohzu

tnrh'd1fu4wyy

01oo 2o l l\0.t, 4.U ts 0 'tl at.fb o -st3 -str8 o*i of t-.bi cl, brcul I
oq t{ -\5 \ 14o-4.3 Jl 11 o.CI %|b 0,3.1{ 3 trl cu* lf

fanat Lttrlo ial , /aia F
' ,l>tnz) a

o 130 5C 1 lqo.qri It qr o.o 7.q1 c .3+l "isb ,i Y*.f lorn+ ba":1

ulr/t b5 i lqu.t o tl 1,1 0'o 7"s+ 0 "3?] i Lls lro& SLiAnttu frttb, cr(
.{A;-/ o^th;+t /

i o00 8D I ,ry0-(o il, Llfi 6.o 1.r.*l o-3?Q
_ ?to b-7I vnoel-t.1 ClTar

fCI,f qr I 14e-ro ,l"lrrl /r. n l" rq 0""3?3 'JDf/ 31 + nnttHr4 Clr- *,r

t 030 lrD I i 1D, ro rLt/b 6-o 1. ttc 6.3?l - ltt )rq -orH! cko,'-

loqa l ao I iLto fo tt- 18 0.o '1 utJt. I I a 3'tp -t{ 1 ,a L{ tnor44y c lc*.

Remarks:



MONITORING WELL DEVELOPMENT FORM

Project Number; 24?6.0001YQ02 

- 

Total Depth of Well tnl, -8 O 
I

Project Name: Columbia Fajls.AJumi$ury Company Bbasp I RI

wel rD: c i'=rnw * azz
nu-r-, -l

well Diameter(in): AI'
Denth to *u,.r',Or'

Depth to Water (ft): E]'{P: b1 , SIQ
starrTime: ffi lTiSDeveloped by: Cascade Drilling

Me&od of Developiag: Surge and-Pryno . Tutal Volume Removed:

Minimum volume V = (Total Depth of Well - Depth to Water) * (Volume gaVft) n (# of Casing Volumes)

toberemoved: v=( tsO .t-&]:SQft)*Gj&ab-gavft)*{ 3 )

v: 6.q8 a
Well Diameter (in) 0.52" 1.0" 2.0' 3.0" ,{.0" 5.0" 6.0"

Volume 1gallft) 0.0157 0.0409 0. i 636 G.3682 0.6545 1.422i 1.4'726

WELL PURGING INFORMATION

TIME
CtJM.

VOLUME
REMOVED

(gai)

PURGE
RATE
(gpm)

DEPTTI
TO

WATEI{
(ft)

TEMP
("c)

D.0.

{mg/L)

pH

(SID

SPEC.
COND.
(ms/cm)

O.R"P
(mv)

Turbidity

$ru)

REMARKS
(color, sediment.

notes)

LlSo r5 J
.L ul,85 lo,rz {r,}q ?.3() ,TL Ltt3 l.?8 C)onr

''{b6 2.o L b1.89 ci.to t\.72 7,\o -3 t2 2isci i. 80 clo-o"r

i't4C L€)
-.t

Ce?'qr5 lo.r5 It t1 1''ll, ,3+ Z 1.Da 1."5 cLlar

Remarks:



MONITORING WELL DEVELOPMENT FORM

0ai
Total Depth otWetl (ft;: I gtProj ect Nunrbet 21'76.0001Y002

Project Name: Columbia Falls Aluminunr Company Phttse I RI Well Diamcter 1ln;, i i i

Depth to Water (ft): BEGIN:

Depth to Water (i1): END:

Develcped b1: Cast:ade Ilrillinq StartTime: i5
Method of Developing: Surge and Pump 'lotal Volurne Removed:

Minimum volume V : ('l'otat Depth oiWell - Depth to Water) * (Volume gallft) * (# of Casing Volunies)

to he removed: Y : { qb a- t{ i iq n)*(O-lt3fugd/ft)*(
v * 16,5 e,r

b

werlrD: (.?mW- AZ

Well Diameter (in) n <rr L0" 2.0" 3.0' 4.0" 5.0" 6.0"

Volume (gal/ft) 0.0157 0.0409 0. l 636 0.3682 0.6545 1.422'7 1.1726

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
1'O

WATER
(ft)

TEMP

fc)
D.O.

(mg/L)

pH

(SU)

SPEC"
COND.
(msicm)

O.R"P
(mv)

Turbidity

(NT{_r)

REMARKS
(color, sediment,

notes)

trOO Lb 1 ir6,lr 0 lL,vZ 0. oo g,ao .331 -3ls MAX brown I cl oudv

iu lo 52 3_ b8 b0 t L,5q o, Do g,t"t ,3Y? 3A+ f\44 x browrr I ctaldta

I 6e0 ..15 .L
io("rsG I2.56 o.@ B,s' - 3(-2 '3:zt tLA h ytx^ln I rlariu

r'7e g5 L rCIKr&rt l'2,11 0.oo 7,00 .3bf _*i"b 3IL t

cLo-ar

l?ro q5 L ioq 3D iz.3a D,CC) I ir, ,,vlo\ -*t )q.b rlt n r
Wff6 rfr
l73b EA, D

Remarks:

\{v"l s,'|fu b !far* fv,.f ;"q; 
e"m? eA Z ha,,r:

Tul h a;+, Lo(t-a L*/ boi )epe,rrl< vwke'

Date:



MONITORING WELL DEVELOPMENT FORM

Totai Depth orwell (ft), tt fl-'ProjectNumber:2476.0001Y002 .-

Project Name: Columbia Falls Alulnjnum Compqny Phase I RI ,

wellID: e ffnl^/- OIV
eo". -t{\aitb 

.

Developed by: Cascade Drillipg ,.

Method of Developing; Sursg and Punlp -=,----

Well Diameter {.iil: L"
Depth to Water (ft):

Depth to Water (ft): END:

Start'l'ime:

T*tal Volurne Remol'ed:

Minimum volume y = (Total Depth of Well * Depth to Water) * (Volume gaVft) * (# of Casing Volumes)

toberemoved: v=( rlf ft-11.3-ft)nL0ir-3-b-cauft)*t 3 i
v: 5.1-{ sat

Well Diameter (in) 4.52" I -0' 3.0' 4.0' 5.0" 6.0"

\iolunre (galift) 0.01_-<7 0.0409 0.1636 0.3682 0.6545 1.{}227 1.1726

WELL PURGING IIYFORMATION

I'iME
CUM.

VOLTIME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(mg1l-)

pFi

(SU)

SPEC.
col.{D.
(ms/cm)

o.R..P
(mv)

Iurbidit"r

(Nru)

REMARKS
{color. sediment,

notes)

I t.fb f o.s 3?s ,5.''11 5o 1<4'l e '-{f tr -81 8,43

ttt{ )y CI"Y 31.3 Jo-Bl It.'3b )14 fi.fii., -8b IKl tu\M\ batc^a

l Uo& t0 0€ i]"2 Jl"o? .24 o7l a.tai -1o 5rq SL'frltr*- brc6t<

lu to t{ 0r 1+s a3B j.r{a ?-qA 0 qby -81 l;+ sLi,gn+Ly ciou&,1

hto L\J 0"{ 3+ 3< It.t+ 0Yt 8q o-Llq "t/ f a34 nas+1\,1 Lleocr

Uzt Z\ o"5 3-1.39 l7-zr\ I-'I) o b btl o .q7l -11 q Li4 C l<-^-r--
.,

Remarks:

SLtltrl bw*ta
- -itt.,.^ rnr*l. t /bt



MONITORING WELL DEVELOPMENT F'ORM

Project Number: 2476.000 I Y002 TotalDepthofwell 61 45..b {t- * 

-

WellDiameter (k), ?"
Depth to Water (ft):

Depth to Water (i't): ENII:
Start Tirnc:

J'otal Volume Removed:

I'roject Name:

Wr-tl ID:

Cascade Drillins

N,lethod of Devel oping:_5[rg9_,a!d-& m!.

Minimumvolume Y

to be rsmoved:

: (Total Depth of Well - Depth to Water) * (Volume gal/ft) * (# of Casing Volumes)

v = ( 45.0 n*Qh*-ft)*LQ;t-reiil-gar/ft)*t 3 Iv- 4"1 *a

Weli Diarneter (in) 0.i2" 1.0" 2"0' 3.0' 4.O', 5.0' 6.0"

Volume (gaVft) 0.0157 0 0409 0. 16.16 0"3682 0.65,15 1.022i 1.4"726

WELL PURGING INFORMATION

TIME
CUM,

VOLUME
REMOVED

Gal)

PURCE
LATE
(gprn)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

{mgtL)

pH

(SU)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NTU)

REMARKS
(color. sediment"

notes)

Itrrrit iD
I 2q.leo ilJa 7sB 1ti o.@1 i+q 147 r,:i\.',jt:1.

liottt It I )1.+0 q.b1 e-a? 6.?r D -'.tL3 itt q mogrt^1 ,f"o)
l\tso LO I lq.ss qrr .ar 6qb o ia31 Ja+ lo3

suryuhy ,16.d.9,

wry L> I ?4 ss qba II teJ a.00 a-v38 effi 5b.7
5l.t'J-llr1

c lou)u

rtua jo eq.;r '1 {1 ,.)1 1. o5- o .tt38 e3{ 4e I L laq-r

r?ao 5C) 1 2q 5t 1.l,tt € 'tto 7. ar 0.3e\ r33 eq c {c.a r

Remarks:

Devr'lopcd b1':

Date: + led



Project Number: 2476.0001Y002

MONITORING WELL DEVELOPMENT FORM
I

Total Depth of Well

Well Diameter (in):

Depth to Water (fi):

Pro.iect Name:

WEIIID: CTNN W- $ L
nut*, "-11'25 il to Depth to Water {ft): nUP-, 

ti l.jQl
Developed by: C'nscade Drillins Start l'ime:

Method of L)eveloping: $Urge and Pump Total Volume Removed:

N{inirnum volume 1z = (Total Depth of Well -- Deplh to Wate r) * (Volume gal1l}) * 1# of Ca-sing Volumes)

toberemoved: v = ( ir0 r*tl-tl_Q_r)*[0r!-b3b*gavft)*(
v: 7,t? *, $6'(*

)3_

Well Diameter (in) 0.52" 1.0" 7.A" 3.0' LA" 5-0" 5.0"

Vclume (gal/fl) 0.0157 0.M09 0. I 636 0.1682 0.6545 1.022'l 1.4126

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVET)

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D,O.

(mg/L)

pH

(SU)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NT'u)

REMARKS
(color sediment,

notes)

itpt)P 55 1 5b.5ou lLt.'{ B t2.q5 8,]0 ,t{t5 t-^L)W 't 3."1 cle-ar

lvoS i"C "4
I

ts

5to.rc q.bz 1L.tb l.q I " i(ri -Z3r 5 b.3 C-(aar
rtu ic 6* L Str(o " l{..1$ I t,8q 1,ql , riltp 22o 53 1 Citoar
Its t5 ?0 L

t
6i,,, to l.l, ),1 1t .rro

^i,g'i . qt4 -2t Z 3a.2 ?.lonr
l{o5u Wi\iq L (0,, so 13.s5 ia,r;p 1]1 , tt3o q1 eb.l r- I ortr
luSb @tw L lb,so !3 ';J lq,fl 7,9! "{s3 9,5 lLlc c-Lqcrn

l-7e$ 6NB-o

e \Am{'ff [, q,uot butov+t p o+ (r* 
tr r Pr*f Po " Zh"o rS

Remarks:



MONITORING WELL DEVELOPMENT FORM

Project Number: 2476.0001Y002 lbtal Ilepth of Well (ft):

Pro.iect Name: Columhia Falls Aluminum Comoanv Phase I RI

wellID: C.F,
Dxe:llZSllto Depth to Water (tt): trNo: * 3 " I 4'

\eE'

+v

SranTimc: t 3CCDeveloped by: Cascade Drillins

Method of Developing: Slrrge and Purlp- Total Volume Removed: lfi( , itli Itcrru' Ir--
Minimum volume V : (Total Depth of Well - Depth to Water) * (Volume gal/ft) * (# o1'Casing Volumes.)

roberemoved: V=( laO rt--lltf0 1;*1Ct rt,3b gar/ft)*t .i t

v = SS,FS**eut 
_t1.o

Well Diameter (ini 0.52" I -0" 2.0' 3.0' 4.0" 5.0" 6.0*

Volume {gal/ft) 0.0i 57 0,0409 0.1636 0.3682 0.6545 t.a2'7 1.4126

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

(gai)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
fc)

D.O.

(mg/L)

n 1t

pH

(SU)

SPEC.

COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment.

notes)

i-e

t'3 io lc A

-L 5i 00 iD,5 A +4t it" 1,/ l"trt " 8'15 3q? C{ cl-rdq %la**i

t5i4 l5 1- b\.oz t0,53 A,BJ i t ,cll l,4V -Z-)cl eB5 Cto,.:dq il/o"u.r*

i )?o &D l- 5 t,oz ro.3b 6, 5l tr,8b l,'lo t51 as{ .lr< fir, uf xrirtr-*ilr;&

,.{ 00 loO 4 50,oz lo.3Lt 1"u, * it.?3 ,USO b*t ILi G cloudt,l
t'l01 Lo6 L 9.c?- ,0. 28 q,3a it,bt ,lobb $53 13,V I nr tn\ ti
l"lto ?o L 5D, o'{ lo.bt L,ob Ir.o5 ^515 -1st 55b f I oscJtut

l{q 5 \05 L ,t'l 
, $6 r0./i 1.*o Ir,2$ "3ra *21 i?. q UBAT

i'{50 \\o L 'H $l i0"Li( t, J'l It"fr ,*l -u1 t8. 8 LL-€-c,\r

)r],b5 t\5 11

)- lq.x i ic .i8 $ ,DB Ir,2r" ,5bo cdTc t:l L Clrrr r
iSao rto .1 1q .gl io,30 1-+,1 ll, tg ,'\14 -8zz t5.W C I s-Crv-

Remarks:

Punn p sa.L 4b \i5 , 2 hotr rs



Project Number: 2476.00(11 Y002

Pro.iect Name:

Dare: llliltt,------r----.i--
Developed by: Cascade Drillinq

Method of Developing: Surge and Pumrr

MONITORING WELL DEYELOPMENT FORM

Total Dcpth ol \l'rll { R t: I I .

Well Diameter (in): .t

Depth to Water (ft):

Depth to Water (11): END:

Minimum volume

to be removed:

y = (Total Depth of Well - Depth to Water) * (Volume Cayft) * (# of Cxing Yolumes)

v-(]u *-*L2*ft)*Lo-i&fu_gauft)*t 3 I

v: ?"ilrttr ga

StartTime; Br$an fr"rlglS € &3? -
Total VolumeREmoved: iO " cra-1\ on S

WELL PURGING II{FORMATIOI{

t

Well Diametsr (in) 0.52. 1.0" 2.0" 3.0" ,1.0" 5.0" 6.0*

Volume (galift) 0.0157 0.0409 0.1636 0.3682 0.5545 1.422'7 1.4',726

TIME
CUM.

VOLLJME
REMOVET)

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

,IEMP

fc)
D.O.

(mdi-)

pH

(SU)

SPEC.
COND.
(mslcm)

O.R.P
(mv)

Turbidit"v

(NrJ)

REMARKS
(color, sediment,

notes)

triJt o 3 I.tp ULl. { 't ur, 5.L1 ,?..r*t, o .'q3tl 2i1 3l cVar

60Lts 8 l- t2 b q.Dr 4"so b .30 -7. t,l CI i-{st L1l g5 l,i elzc*
o sio i3 i. fJ ur{.ie) q.\r) "t"5t1

").6r e""tfb LAZ 511 CVa.r
dgFS t& i"0 bq ub q j-t \.za 7.1s 5 tte| L1T 3-1 ij C\<ctr

Remarks:



MONITORING WELL DE\'ELOPMENT FORM

Proiect Nurnber: 2475.ftXi-l Y002

Project r-iame: lSlUmblaJalls A.iuminum Companl'Ilhase I8l . --_
well rD: cFn* "- e3 z

Developed by: Caseade Drilling -
Method of Developing: Surse and Pump

Totar Deprh oflveil ttl: 56 '3 ' (,:r-o c\
Well Diameter (in): Z " /

Depthto Water(ft): BEGIN:-.S-j].l LTO q
Depth to Water(ft); END:

Start Time: lO^.3 {
N,44 -

'l'otal Iitli:r; Rc'r,". e;

Mioimum volume V : CIffil Dep& of Well - Dep& to Water) * (Volume gaufr) + (# of Casing Votums)

v: a,* 
-eur

Well Diameter (in) 0.52', irl" 2.0" 3.0" 4.0' 5 rl" 6.0n

Volume (gaVft) 0.0157 il.0{09 0.1636 [r.,] 5.ql
'i. 

(r 5'1 5 1 iil2i I + _a

\\-E LL P{jR.GING {NFORMATIO\

TIME
CUM"

VOLIJME
REMOVED

(gal)

Pi-iRGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D-O.

(ms[-)

pH

{SID

SPEC.
COND,
(mslcm)

O.R-P
(mv)

- -^ i;h

,\TU)

REMARKS
(color, sedimeut,

n@s)

/gclo bt 0( f/,zz /,4d iqa/
tt'trl

rL't { /r- ioo/
tct{ o-l i) fi z{
:l ar tt I 0( il.qo It , t)

"-C.L b10 f.eq /_7 / Lt{ 7u4
org 7 0- {zrt z (7 67 l. )G {-qa /-7 I ?- .. 7z{
l/. ct] 2{ 0l i-2."'tt t7 ?z 7-4? n.+, l-z ? t.. t' 7?4
/;c .1-\ al t2vz 2z a? t , ,lLJ9 '\

I r'-I ug iL+ tqc ry, oy?14)t
c ed-r'

,(:'ic ,.{ o."/ iz.t t a"ff ,'1/
.-1,. l,e{ /4'E '7/- 4

(;ai -1'r o-/ 62.2 7 1 ,-L'/ -- /tt t?7 ,? lZ /Fa
"J. 

I
iLsO bf 6t, / .a 4-'i c, ( / j , ?6 ',/{9'- /z 7

iz 1i to c.{ iz-1 h
5" 07 ( 7/ ,*7 4?- CI

tz10 il{ 4.1 L, ./c' zt,6 l-?'t €-72 " ?7r /7r- -)" /.

Remarks: f ltzltV .. dt tl ,u1trt alnl A*-13 ?;pi"J. (o+orn lo ?nn(? ^rr4rn.loj
BlmltU tortAnvte P^mP'a> a* n"\ 5lt''{ rat( {o' t g*1

,,s

I

I



MONITOR.TNG WELL I}EVEI,CIPMI TT FOR}I

Toal Depth of Wetl (fr): 2Project Number; 2476.0001Y002 -.

Project Name: Cg-lumbia Falls A.lsminum Comnaoy Phase I RI WellDimer(n): Zt' ?VL

\\ ELL PTIRGII{G I\FOR\X {TIO\

DetrhtoWaer(ft):BEGTN: l/ 2. t (7a) C I
D€pd to W*er(ft): *D,
strtrurq /{4 f. .. -.
TmlVolumeRemoved,W 

- - .

Well lD: -eF-MN-,:-o7 
Z q

oate: 8f zz-f tV- .-

Developed by: Cascade llrillins

Method of Developing: Surge and Pump

Minimum volume y = (tffiI Depth of Well - Depft to Wat€r) * (Volrm gallft) * (# of Casing Vohmes)

toberernoved: V={uob.A ft--llz-5-fflt(9-)b!b-pllft)*t J I
v: 4+ d

Well Diameter (in) l.ir'' 2.0* 3.0u 1 ioI n,l

Yi'.iullc i:::i i: r 0.0409 , 0.1636 .:.: 1.4227 lj-l(r

TIME
CUM.

VOLUME
R.EMOVED

igali

PURGE
RAT'E
(.gpm)

DEPTH
TO

WATER
(t)

TEMP
('qc)

D.O.

(mgL!

-j

\
?r.P

Tu$idity

(NTU)

REMARKS
(color, sodiment,

not€s)

,tb ZL.E 0t ill. 0 { 0lq 742 Qa? alLr-
-a ttCO

tn lLr 4*eas 91
1)l o1, J ,,

If J,IO L1.{ i.{ i -,, ,-t L,
r Y'.i. I ( - t )r ,L.52 8r+

o

6 5t,
J

ctou&
,f Llt 0-r it 8. kt 21.4t L;9 ?.3..{ - jr{? 2b rl

U
c la.ad4

b tri; 31-: o-b t&-*r t v .7*" itu
,ii( 7, l7 182 t7l

/6 /{ 4{ o.< i:.+ -C; L -a / {7
., l-. / v-00 lzttl c.t{1 -171 It:o

/670 s?5 ds ,rt. 17 n.Lt iJ.J - f.fg -74

t6q{ of /6f?/ &-a( 6-e'd ,. f-q 2 - i.,. ,

n
I

a;.:: 1

t

Remarks:

Wwn

6)(tl sfurtcz, $ cc.i^+a.r rUrvttl ?*rn?f \j
b u4 srrii k7crl

rde ,t ,Jp^.
,^ JL6 (* bew^-r Bqy,no vvtl Atdauiil o4":y-

0

I



MONITORING WELL DEVELOPMENT FOR.M

Dare: 1lZts i \\o
Developed by: Cascade Dd]Jilg--_
l\4ethod olDeveloping: Surqe and Pumr)

Minimum volume y = (Total Depth of Well - Depth to Water) * {Yolume gayft) * (# of Casing Volumes}

toberemoved: v=( bC t-:j3JQ-ft)*(J-Ee*gal/ft)*t 3 i
v= 7i7 ea

Project Number: 2476.00Q1Y{}02

Pmject Name: Columbla Falls Aluminum Company Phase J RI 
-\\clt lD: <* FIrlW - ut :::;

Total Depth cf Wetl (ft): bO: *
Well Diameter iin):

Depth to Water (ii): BEGIN:

WEI,L PURGING INFORMATION

'fotal Volun, e Removed:

Well Diameter (in) 0.52" l.0u 2.0 3.0" 4.0' 5.0' 6"0"

Volume (gal/ft) 0.0157 0.0409 0. r 636 0.3682 0.6545 1.0221 1.1126

TIME
CIJM.

VOLIJME
REMOVED

{eal}

PURGE
RAl"E
(gpm)

DEPTH
TO

WATER
(ft)

TElv{P

fc)
D.O.

(mg/L)

pH

(SU}

SPEC.
COND.
(msicm)

O.R.P
(mr)

'Iurbidity

(Nru)

REMARKS
(color, sediment.

notes)

,at ? IE L 13,?o 8,Qt I l.lr3 1,?S .5ot 33" G. b3 C\tnr
a13

^L
1_ 15,20 5r10 r. 2q 1,2V .5ol 3vo ?.w C(.LAT

tlat a1 1 Llb,?9 x.1$ ll,lL 7,',?Jo ,SPt ?qo a.b+ (Loarr

Remarks:

Start Time:



MONITORIIIG WELL DEVELOPMENT FORM

Pro.iect Number: 2476.0001 Y002

Proiect Name: Columbia l'alls Aluminllm Compaq)'Phase I RI

Well ID: C. ffi4 -' - J j'{

'l'otal Depih of Well

Weli Diameter (in):

Depth to Water (j1):

(ft): bD'
.)tl

^BF.GIN: L-{O,3(
oate: 1 lZ2l Z0 t l*, Depth ro Water (ft): END:

-_-----r-_*__l-
'-i3 7 t-,

Developed b,v-: eascade Drilling

\{cthod ot'Der clopinp.: Suree ryld Pumn 

-

StartTirne: $ $C o.na
i"{ D

trlinimurn volumc y : i'I'otal Depth of Well - Ilepth to Water) * {Volume gatift) * (# of Casing Volumes)

roheremoved: v: (l-C-fi--qgjtfl)-t ,&:! -sattft)*(- 3 .)

v = l0 ,7"? e^t

Total Volurne Removedr

Well Diameter iin) 0.52', 1.0" 2.A" 3.0" 4.0" (nI o. t,

Volume (gaVft) 0"0157 0.0409 0. I 636 0.3682 0.6545 1.A227 1.,1726

WEL[, PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

(eal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D"O.

(mg/L)

pH

(SU)

SPEC.

COND.
(msr'cm)

O.R.P
(mv)

Turbidity

{NTU}

REMARKS
(calor, sediment,

notes)

{'oo ,L ,LA Ll( 7s iz.ot lc tx 7"q ,taL zsb b7t f t,1Lf B.'o*'n-

9:rt a .L1 YZ ,i 5 lz.sq 9i 7,tr+ .'t1 t

^17
Lt1 Itqqt k*,n

1'ta ,g 701U t4L i{ t3, oi 7.'{ 7 '7.lfi "'19 b 3lr q 0"7 C( o.r&y
?r3b io .70 LlL'i5

13, br b.7 o
a na/., > ,'tg 3 ,by ?o.'L C("" &-,

1:rt7 ih "Lo '|L 't { \3 9.{ l,.t o 1.3e "tl8o 2t, t 9o"'4 Q {to- L
l0:o3 t4 . LL' LIZ "\ 5 t3 .12 b.rrt 7.31 ,LIgD ?-to 78. z clta 1-

lo: t3 lb ,Lo 4 L.'t{ rtt.tq l:,'t I l.5 ( ,'t?8 167 b8o L( <q R-

l0:?) t?.f .Lo '{L \{ lq, 5C, L.L9 ?,u , t-{'71 T1o bo ,* a(cxL

to:3c Ao.s .3o 43 0r lq"L{ q b.Lb 7L2 ,4to e8& L7, t cIec.4
0: 35 ).2 s . q'o VJ, LI lq. fr bL7 7 ,lb , fo'l }et 3o. 'L C-l zq <-

o:qc as ,5O qJ LS I r{. 5B b. Lg 7" lL.l ,uo1 ),1 a i5 t 6{ aa. F_

lo:.i: 7t.{ ,9() "{3 L{ i4"bc b.Lfi 7.t1 . so9 2q3 /f,9 C I zc-Z
io:fc 3o ,5;O 141 L; iL'|.t2'L lo,U 7,t1 ,,DN L7D j3, L O/ e c,, !?*

{oif,5 2> .O 43,'{0

d#gf=, ''{ c I o 43 "'to



MONITORING WELL DEVELOPMENT FORM

'l-otal Depth of Well (ft); aoProject Numbor: 2476.000 I Y002

Project Name: Columbia Falls Aluminprn Company Phase I RI-
WellID: (trfwwr-O3f

Well Diameter (in):

Depth to Water (ft):

.n ir*
RF.GIN: qL. l*

Depth to Water (ft): END: <g " 7_{
Developed by: Cascade Drilline Start l'ime: i-{ 35
N,t qthod ol Developing:.Sgg{. Eryi Putuu 'Iotal Volume Rcnoved: as gz

Minimum volume V = (Total Depth of lVell - Depth to Water) * {Volume gayft) * (# of Casing Yolurnes)

toberemoved: v={ 7o ft--Lt-2..f*ft)*Lr-&19*gavft)*t 5 I

v: tv.lLl eil

Well Diameter (inJ 0.i2' 1.0" 2.0* 3.0' 4.0* 5.0" 6.0"

Volume lgalift) 0.0157 0"0.+09 0. 1 636 0.3682 0"6545 1.0227 1.4'726

WELT, PURGING INFORMATION

TIME
CUM.

VOI,UME
REMOVED

(eal)

PT]RGE
RATE
{epm)

DEPTH
I'O

WATER
(ft)

TEMP

fc)
D"O.

(mgrl-)

pH

(SU)

SPEC.
COND.
(ms/cm)

O,R,P
(mv)

Turbidity

(NT[I)

REMARKS
(color, sediment,

notes)

lq 3-? 0.f Ll'?, oo N+ r\/ A AJA N"i+ /\JA NA_ L,.,Lt 916,.-,-

tqu-t t" 0.{ 59,7b N,A- ,UA ,\lA Nik N},4_ tu'A Lt 3r^f Br..,-.-

N9? 3,; 0, L5 5b,Ll NP. NJh rv+ fu& NA N]A L. q ut Bro,un

15o') lt 0. zt 55,21 NJA Nlft NJ n- Nft rU A. NA [ .q u {- Br.,...,'^

lf t? t\ a.3o bo,o 7 ib.l t s.zL 1,a I ,1,L i7 t> NA Cto.l &
IS L1 t7 0"3 o bo, r5' r1.1t LJ.to b t,\ ,71y lbb NA CLo ; +-,
tfLl? ,).9 0 .30 >bL lb.5 j Gr1 lr.?g ,8ts 7r AJA Cbw&l

l\rb) )1 0" eB ;?. 1 il.?l 3, gr 7"aL ,*14 a? Nft 1l *-c- 4

tbz:1 3i o "Lo 5b 37 [f,15 3.1-) -7,\9 ,9ct I Z3 NA C-( t.- rL

tb91 33 aLo sg,7{ i8'. D1 4,ta 7.b'L ,91 b L] N,+ Ale q_ /?-

Remarks:

NA - llo ri $a wQ5 Pl t))o.l,_inl, SLnsors
nol t*toaU ''^5

C { <q,t*.1*
6 .J,n-,- e_d

a r.-O(

n-l-L\)
T,..,rb,&;\ ttQ'&e

{o rb, dr', \ f !-1<- {L 6 . usl -fio uo r ro v-t



MONITORING WELL DEVELOPMENT FORil{

ProjectNumber: 2476.()001Y002 T'otal Depth olWell (t): lO c)

Pro.ject Name: Columbia Falls Alurninr"rm Compan-v Phase I RI

well rD: eFrn ul - o 3 -7

nate:--1tl;1ilvtb - - Depthrowarer(ft):ENo, 5j 93 
-Developed by: Cascade Drillins Slart Time: - i 

2' c '-f

Well Diameter(in)r 3t'
Depth to Water (ft): UUO

Method of Developing: Surse asd Pump Total Volume Removed: -f L a *-1.
v

Minimum volume y : (Total Depth of Well - Depth to Waler) * {Yolume gaVt) * (# cf Casing Volumes)

toberemoved: v: ( 10.0 t-15.11ft)*(Jbjb*gal/ft)+t .l- . I
v = lL"3O gat

Weli Diameter {in) 0.52" 1.0" 2.0" 3.0' 4.0u 5.0" 6.0'

Yolume (gaVft) 0.0r 57 0.0409 0. r 6:)6 0.3682 0.6545 1.022,1 t.4'|26

WE,LL PURGING INTORMATION

TIME
CUl,{-

VOLT.JME
REMOYED

(g3D

PI.]RGE
RATE
Gpm)

DEPTH
TO

WATER
{ft)

TEMP
('c)

D.O.

(mg1L)

pH

(SU)

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidity

{NTU)

REMARKS
(color, sedimert,

notes)

\LtO 7.{ (,, t 'n,q 1a,15 \ 2, 1.1 7,LY 3v ir; 813 lilnt B-aJ n

l?.Lo ?,s O,S 71,t5 It.l o t .r '1.t5 ,3c3 i5 1 779 l.qtt $ ror-,n

I L1) it 0,i fa.rQ lf ,50 ?,tt- 7,,1\ "1e 4 t{q 3ts Llo,b1

\L-tf Oxt) AS 9a q< l{,)4 9,37 7.1,'\ ,3b\" \ec tql Cr-d^{ locl?

IiC O e'?,s at ln.cL ts,\'1 {71 '7, r1 t .)u) 7c4 tqJ Cleo,+

i3if b, o,5 8o.ut lu,bl J 9r, 7,sB . 3 t,[r, Itr, 7tq C [ea-f].
tbLo 3g 7t 0 ,1f t t,;o ls ,lo ?,t@ 1,bY .Jbq tq Lt -7b t, C lao-l:-
i3 ir 4b;5E 0.it Kt.ts t?,tt 7,€ 1,b5 ,3iy lq7 15,D Clec-lL

t3-tc S3,t f 0,it *t .1y t1 tr 7,2\ 7{g .ltrL 2,5 5?,1 e- { zrr.-{L

titL bO,L€ 0,? T gr ?f t\ 5a 1,la 7.,fo .3t'L 2\; ?4JJ L ctz4
iY u:.; t1,lS 0.1{ 9t Yc l1'zr 1 r?S 1 ,31 ,3v3 211 So,o C( ec,..4-

,Lid f 7J- 0 ,1i 8r 15 l"l rc 7 0.9 1, j5 ,1t, I )v tr,8 Cltzr*

Remarks:



Prolect Number: 2476.0001 Y00?

Project Name:

Well ID:

Date:

D*eloped b1': Cascade Drillins Start Time:

Mcthod of Developing: Surge and Pump

Minimum volume y = (1'otal Depth of Well - Depth to Water) * (Volume cal/ll) + (# of Casing Volumes l

MONITORING WELL DE\ ELOP}IENT FOR}I

Total Depth of Well (ft): l0?.go (roc\

WELL PURGING INF'ORMATION

Well Diameter (ln), B "
DepthtoWater(ft):BEcTN: fl 5' t t, (--lbs\
Depthro Warerift): Er'p, 66. O & {.ilfC)

to be removed: v : ( t0_l'!_ fr -_1i!9_fi tr tO-Jele_galrft )* r 5_ r

v: lO-7--*u,Tth

Well Diameter 1in) $.52', 1,0" 2.0" 3.0' 4.0" 5.0" 6.0'

Volume (gallft) 0.0r 57 0.0409 0.1 615 0.3682 0.654i 1.0227

TIME
CIIM.

VOLUME
REMOVED

(eal)

PTJRGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(mg,L)

PFI

(SU)

SPEC.
COND.
(rns/cm)

O.R.P
(mv)

Turbidity

0'rrU

REMARKS
(color. sediment.

notes)

fuirlso la 1_ g1 11 it.zer o.? 5 '?,Lli
"6qo zqz lo ,'7 C'(c-or

t., )(2 fl? L €-t 10 ,l,lb 0,3 6 1,35 , 510 a?o 8.+ t, C (a-q-,n

t-? l5 a1 L t?.? r: t l.(Jj D.aq 1,"9L , {to ?qe 5,aa A-,\-c-^r

Remarks:



MONITORING WELL DEYELOPMENT FORM

Proiect Number: 24Z6.0QqLYg02 Total Dep& of well ttl 90"1

Project Name: Columbia Falls AJuminum Compqry Phgse I RI

wellrD: cFtlw- uf 0 (w_e* secti{ier Yclr'd
Well Diameter 1in;: 3l'
Depft to Water (ft)i BEGIN: ILJ. 50

oate, llLbl lLo DepthtoWater(ft):END,13.KG .

Developerl by: Cascade Drillins Start Time: U
N{ethod of l)evsl oping:SglSg_a4d i!ryp 'I'otal Volume Removed:

ts
Minimurn volunte

to be removed:

V - (Total ilepth of Well - Depth to Water) * (Volurne gali ft) * (# of Casing Volumes)

v : ( go-ft-f5-.s*H*Q..!^k3b-sayft)*t :3 I

v = :'l,b 
gal

WELL PURGING INFORMATION

Well Diruneter {in) 0.52', 1.0" 2.0. 3.0" 4.0' 5.0" 6.0"

Volume (gallft) 0.0157 0.0409 0.1 636 0.3682 0.6545 1.tJ22,1 1.4126

TIME
ci.,rM.

voi_tiME
REMOVED

(gal)

PI.JRGE,

RATE
(gpm)

DEFTId
TO

WAI'ER.
(ft)

TEMP
("c)

D.O.

(me/I-)

pH

(SU)

SPEC.
COND.
(ms,tcm)

o.R..P
(mv)

Turbidity

(NTU)

REMARKS
(color, sediment,

notes)

\. i-r., O L *qo q,brl r\,qb * }tr . L{O1 r39 6l. l C t orlrrlul

)8Yf to L 7?.'3c q,?l lJ -c3r q.+l ,5fr a+4 3b,5 ?bar {n oJr* pft

$85 r ?,o L ?n-*t Q.trt- tu-1b 4.rc .6ag ;)rB 1.58 t j-oa f

W* ?5 L Tt.32 \,r"5 la.1ts 1,bo ,5a1 all q,,71 cjosv

Remarks:



wellID: cF MW -
Da*: @:+l73itto

MOI{ITORING WET,L DEVE LOPMEIVT FOR\I

Project Number: 2476.0001Y002 Totat Depth ofwell tnl, bO 
I

well Diameter(in): att
Depth to water (ft): BEGIN: 5:L. I D
DepthtoWater(ft):nNPr 5i. \ O

Developed by': C4ggade Drilling

Method of Developing:-Sg:g9-aed!Urrp_-.-.--._'_

StartTimer iOe{

Minimum volume

to be removed: v=( lto0 ft{a*P*ft)*[--t-l-b3-b-cavft)*t 3 i
v : 3.8.1 eul

WELL PURGING INFORMATION

ToralvolumeRemo"u' LIQ 
8ah 

onS ,.

y : i'Iotal Depth of Well - Depth to Water) * (Volume eali{1i x (# olCasing Volumes)

Well Diameter {in.l 0.52" r.0' 2.0" 3.0" 4.0" i.0" 6.0"

Volume 1gall11) 0.0157 0^0409 0.163{i 0.368? 0.65,15 1.0221 1.,1726

TIME
CUM.

VOI-TJME
REMOVED

(eal)

PURGE
RAI'E
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
/oa\

D.O.

(mdl-)

pH

(SU}

SPEC,
COND.
(rnsi'cm)

O.R.P
(mv)

Turbidity

(NTU)

REMARKS
(color. sediment.

notes)

to35 lo L S.3o 9. t? t3.El 1,L3 ,5!-5 3Do Ooo O{o.ptq

t€qc r5 L 5?-zo 1. t-1 t3.LO ?.21 " Sqr 305 i70 C,t oudul

jd15 &o L 5Q.ao 1.35 t1-.1x 1,lg .5{b 1 -.-atvf 56,a cksr /c{<xg'

i06r: 75 L 5a,3p
6[,Oto lI,U} 1,11 .6q8 3C'i $"5 CJ.oar I dqrdu

io65 3o I 5a_30 q "15 ia."0? ?30 ,Sutt f".*5 I la,1
I

r \oat / cLq,x{u,

(,"0lr.no b\ J 5a-30 Q,to ia-CIo
-7.37 " 519 3o'0. 13.* (9oa.r

ffi ri,o L 5p" ta t"o g t r'9t, 7'.19 -xtq 3Ae 1.1, cQw

Remarks:

Prcject Name:

I



MONITORING WELL DEVELOPMENT FORM

Project Nurnber: 2476.000 I Y002 Total Depth of Wetl (11): (e c]'
Well lliameter (in): :-li'

Developed b,v: Cascade Drillins Start fime:

Method of Developing: Surse and Pump

Minimum volume V : (Total Depth of Well - Depth to Water) * (Volume gaUfr) * (# of Casing Yolumes)

toberemoved: v=( (OD ft-5!59ft)*L:lge-h*galift)*f 3 I
v : J, l\E eur '{'i'

Well Diameter (in) 0.52" l.{)* 2.A'^ 3.0' .1.0" 5.0' 6.0"

Volume {gallft) 0.0157 0.0409 0. I 636 0.3682 0.65.15 1.0227 1"1'726

WELL PURGING INFORMATION

TIME
CUM"

VOLUME
REMOVED

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

TEMP

fc)
D.O.

(mg/L)

pH

(SU)

SPEC.

COND.
(msicm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color. sediment.

notes)

0tto 8o 1 15,,t s 1,.1o t3,3b ?.0q .55+ 0av 152 clsudq
Ylt5 3b 4.b ?l5.4o 4,'l'z lo.sl 7.a 8 "555 ?8ts -73. i ctoud,tl
0q20 ulo L 15 to q,q5 io.rl 'rrzl .655 2b1. b1.s c.\ o*r.f tr
:CIec t>D "1 yS,rttc q,vL l2.G-tr I,t{€ -c;t{( 433 L8,*

't
CLe\;-/(|&c{riz

tooE g5 a ut5 ro 1,ut* r2. 8 -1,.tt
. 51'r 7sL 10,6

t
(Jnut- L1[o.r*.r

ro"5c roc L rt5.10 %sb 1,t.3? z.fY .5Yq x1 7- 7r
J

Cle4-

r0i5 <r=
t u'',) L -l5'rD aL"6Q i'tlr5 1,71 " Srlq 6ts7 (a.'{o c\rc-r

Remarks:

Project Name:

Well lD: Depth to Water (ft): eeCN: ii t: ''i i ..

Depth to Water{ft): eNo, L{ b -1C--



MONITORING WELL DEVELOPMENT FORM

Pn{ect Nurnber: 2476.0001 Y002

Prclject Name: Clolumbia Falls Aluminuru-Qomoarry Phase I RI Well Diameter iinl' n "
'lotalDeptholwell(fr): llC [[t: rn5icillr(t) I l2,fE Lrcc)

Depth to Water (ft): ggctN: 5 O C t, t Tc c )
Depth to water (ft): END: 67 . Z 'i (fC C)

sranTime: ASSl:--

wellrD: cf Atw " o'i "lo.
ou,.,-9 l3lLE
Developed by: earsddc l)sll-Ec.

Merhotl of Dercl,.rping: Suree and Pumr) lotal Volunre Removed: (ri?.5 CCr I lc,r ST
Minimum volume V : (Totat Depth of Well- Depth to Water) * (Volume gallll) * 1# of Casing Voiumes)

to beremoverl: v = (-i t2,83fl- l&. oG ft) *(O,lb36 galili ) * f 
- 

3 

-lv : !1O. 3 - eut {e } 't:

Well Iliameter (in) 0.52', 1.0" 2.0' 3.0" 4.0" 5.0' 6.0"

Volume (gal/11) 0.0157 0.0409 0.1636 0.3682 0.6545 1.D22'7 1.4't26

WELL PURGING INTORMATION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

TEMP
fc)

D.O.

(mg/L)

pH

(SU)

SPEC,
COND.
(mscm)

O.R.P
(mv)

Turbidity

NTU}

REIVIARKS
(color. sediment.

notes)

i0i o 19 15 .15 /L,, "J U i Ltog 0.oo i J,95 t,25 "bL 3qz i Siiqnllv
Ct4-ar/ rt*,rrlv

tciS 5 a.5 . t) "+5,+O lo;13 o.00 i2.-1E g,og --L?q llg ' 3l' qnt l''l
CL-tr.t'' I Cd:'*l'.-t

rc i5 bo ,a5 75,n4 ,0'5b 0.oo tZ,cl2 *,cz - 3i3 11,7 C.Larrr

lD:Jti b3 15 .15 -t 5 ''1\ t C.5'1 o,0t, i?,t!3 g,D4 " 33o lt,b cLacr r^

, U -):, b1 ,5 .a5 15 A9 /0 t'o 0c)c t Z.Li 5 Yt3 3 "1'l g 12 C \e.rii f

Remarks:



MGHTT{}RIF{G WELL BEVELSPMENT FORM

Project Number: 2476.0001-Y002 . Total Depth of lVell qftl: 4 1
Project Name: Columbla Fqlls Aluminulg Compauy Phase I RI Well Diameter (in):

wellID; Cf fnW':ir{i
surr. llaq ItV
Developed by: Cascade Drilling

Method of Developing: Surse ard Pump

y = (Tolal Depth of Well - Depth to Water) + (Volume gaUli) * (# of Casing Voiumes)

Total Volume Removed: 3a

Minimum volume

to be removed: v =t.44 fr-j1_fi_n)*k-.Jglk-gauft)*t 3 t

v: ?'4 ea

WELL PURGING INFORMATION

Well Diameter(in) 0.52" t.\t 2.0" 3.0' +- ri 5.0" 6.0u

Volume (gal/ft) 0.0157 0.LilB? lj" 1 filir 1.0227 1.4776

i:.', r:

CUM.
VOLUME

REMOVED
Gal)

PURCE
RATE
Gpm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

(me&)

pH

(SU)

SPEC.
COND.
(mslcm)

O.R.P
(mv)

Turbidity

{Nru)

REMARKS
(color, sediment,

notes)

Vtr o 1€ "? qz/^* / itt -'l g- 9;ill i2€, , )rAw ZZ.J tu6 Foru-n
lo+ {o .-I ?q-t{ rf qq 4- e{ I rl) .ir7 217 jE- v e/*u,./o
t./c tz"{ n7 7:i-7 / 6r; .{-?1- 6"*'l 'et6 Z7? / f-?
//; {q ", a,.a- Z'Z /6:f / f.tz L-..' .) ,9{y z.t )- rit C-/<a't'-'-

7:7 a 72i ;! *rt -lq r7"t7 E -27 ((rL ,.06 ) 2LlC .L{'2- /

z_q 6 2?1 ,a *,-/,76 /'7"f ? 6.zT 6-ro ,rl z ZA.L ,Od
74; 10 ", 9+-7 ( l'7-;i_i, 6 "tt c,"z t ,>T t 2rt V ?."

Depth to Water (ft):

Srart Time: *4 4

-ft.emarks:



MONITORING WELL DEVELOPIVIENT T.'ORM

ProjectNumbar: ?476.0Q91Y002 . =_*---
Project Name: Columbia Falls Aluminqm Cpqpanv Phase I RI

welrrD: LqvlW - a!{6L
Date: €7.21-t6
Developeri tr1': Cirscade llrillins
L4ethod ciDeveloping: Surge an-d PumF

Depth to Water{ft): BEGN: tr* ,l

Total Depth of Well

lYell Diameter {in);

@): ./d7' f
2t'

Depth to Water (11): END:

StartTime: /PI.ZA
Itz.z,'s

T'otal Volume Removed:

WELL PURGING INFORMANON

Lo

Minimum volume V = (Iotal Depth of Well - Depft to Water; + (Volume pyft) * (# of Casing Votumes)

toberemoved: v *1 t|or{ *-_83.3_r)*C-d*l!rjVcayft)*( 3 )

\,/ = Ss. erl

Well Diameter (in) 0.52. 1.0" 2.A" 3.0" 4.0* 5-0" 6.0"

Volumc (galift) O.CI157 0.0.r09 0.1 636 0.3682 0.6-<45 1.022'J t.1126

TIME
CUN,I"

VOLTJME
REMOVED

(eal)

PTJRGE

RATE
(gpm)

DEPTH
TO

WATER
{ft)

TEMP
fc)

D.O.

(mg1l-)

pll
(SU}

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

{NTU)

REMARKS
(colcr, sedinent,

notes)

rrjet , h tcq-y e 2{t.zf 2L lq .e"*7 /,2 V i7 €77
t4'lr qe-x., ,{ roi-w Z{ "21 7.5'/ o.vi /,2 3 -61' lr'l';
lq40 to ,i* lcat -t Z 2€'".r1{ 1,0*t /?.t! /, l0 -?€ 7*V
'441' t7.{ ,h rci- f )-e:-rfr 5.qd te"$f @.c/27 -97 L@9 1L,,.*
{{ r0 t{ ,5* td,-? tr 2e-A 3"W /0-e ,j "?7 */o) tf7
J t{rD zo "r {cu"l lot. tj 00 lo.ol1 ,'34 "1i{ Ttlv
,fto L{ kg-g-, LE €6 /,. I i ro.9i , ?*'j {l4J 17C
i2t: 3o ., t'sf*/ 2-rs- ea 6t- e, &J€/ .72{ */4' w/
ti le 't{ ,5 i.ei-ri /77(. e,p Ii:ri , f'bz - i27 a-"?7

'{q 4 Lt1. { "5 torjs l? lo A-O [1ea 1,06 -tr+ i"3
/6c;6, to ,{ 'll,O L f6 "1t //-C) t{', €t €. trz"/ *l4C t.67
iere 5f "{ t iZ -7o &-E9 4-o' /a,go a_"/qel ,.12) 7qd
t( zc vo "5 rt'l -2rt /t,-6{ &-0 e-7) e-*1t ,tz'f zq/

Remarks:



MONITORING WELL DEYELOPMENT FORM

ProjectNumber: 24?6.0001Y002 - . Total Depth of Well (ft): - t -?-q
Projeet Name: Columbia Faib:lluminum CompanlPh3ig I Rl Well Diameter (in): 

- 
- L "

Weil lD: C-tr{^n tU - trq f Depth to Water {11): BEAN: q F. t
oate: -llLT l?-o,Y DepthtoWater(ft):EAQ'. ??, 3 F
Developedby:CpscadeDrilling , . StartTime: "11 SO P fv:'
Method of Developing: Surge and Pump Total Volume Removed: 4 b qa ll o '*T
Minimumvolume y = (TotalDepthofWell-DeptlrtoWater)*(Yolume gaUfr)*(#ofCasingVolumes)

toberemoved: y=1\-Lo ft*_3!-5_ft)*_(r€_ei.gauft)*t 3 I

v = l0 .Sf. ear

Well Dia.neter (in) 0.52" 1.0u 2,0' 3.0' ,1.0* i r)I 6.0"

Volume (gal/ft) 0.0157 0.0409 0.1 635 0.3682 L).6545 1.0227 1_4126

WELL PURGING INFORMATION

TiME
CUM.

VOLUME
REMOVED

(gal)

PURGE
R.ATE
(gprn)

DEPTH
TO

WATER
(ft)

TEMP

{'c)

D.O.

(mgil)

pH

(su)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment.

notes)

3'.€e s o,5 q1.70 \i 0-l \.tt '? 7' .\oP) 2sa ,1t 3 Ctord,

3'ts tz"r o,5 91,5s $,LV 3,5s ? t'l ,LILD ?31 ?t S C ta c.-A

s:L5 r /.) 0,5 41 .tg t3cL V "i1 l,rt .Y.LL )r)? s9.7 C\ eo*-
l'.3s L7,; CI,s Ql. *o it 3r t.3a 1.1-l L] 11, ltL- ]'ir 5z,c> Cie-*fL
J -1) CI; f US 11 . 5.t i3 L.{ Y, tE 1ZA .{Lr-.' z8g 4i ,3 C\ ettrz-

3:ss ) L,> 0,r *t'l 
, lv l3qu 1,'l5- 1,11 ,.{ l} fiy \1 ,L Cte".fr

"l,ro )) 0,5 qq qo r3 ]3 1 q'1
7-",+, .1t 1 evD lL.e C'te.^.e-

j'l1t6
YU $,5 tt iE 1\ Lv 7ts 1,)L ,t-itf 4s Q.u Ue-r^.L

Remarks:



]VISNITORTNG WELL DE}'ELOPMENT F$R&{

Project Number: 2476.Q0Q1Y002 .. _

Project Name: Columbia Falls Aluminum Qgmqanv Phasl I l,I
WCII ID: LF MW. O LI 1, r -.
Darc: .hf ?b lAo lp .*
Developed by: Casca{e Drilling - -_.

Method cf Developing: Surge and Pump

ToralDepthofwell W: . /4b r' ( U ts) -
Well Diameter {io\: Z'
Depth to li/ater (ft): BEGll.t: .-a r 7. ?

Start Time:

Total Volume Remoyed: tzb

Minimum volume y - lTotal Delth of Well - Depth to Water) * {Volume gaVft) * (# of Casing Yoiumes)

: t lclT.{ fr4a3.1ft)*( A.llr3vsauft)-( -? )=2L*,
to be removed: v

v

Depth to Water(ft): END:

Well Diameter(in) 0.52" !.s" 2.0" 3.0' 4.0" o.t,l

Volume (gaUft) 0.0157 0.04$9 fi.1 63{r c.3682 0.6545 : , i l'' 1.4126

WELL PURGING INF$RH[,{T{GT{

TIMiJ
CUM.

VOLUME
REMOVED

(saD

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

(mdl.)

pH

(SUi

SPEC.
COND.
(rnslcm)

O,R.P
(mv)

Tudidity

(NTU)

REMARKS
(color, sediment,

notes)

tzo { I t//-l > tL.?_? ??e /1.2 i 7, Z7 */66 67 q rat'
fzf ,o I ///,(q t/ t7 7.r ? ,,'4; 2-*7 {'i .j /3 (/<-.'o'

s1l 2o / //2-zt t/ -24 ? -47 //-c/ 2-'t z _t7 
7 IZ. L C/ *u^--

f.r 0 L{ I t/2,70 t/-t ? q. c? t /.fl 2.4 o - /73 /r: 7
rq6 3o I tz-?tr tt.tf 1-t/ t4,rL Z-4 Z .t?Z /?. 7
Too 4r I itl-€ I il-L7 ?.r'/ U -r9 Z-*z .Z/E (r, n
atf l-oO I ,0r- 70 /{ EL _ la u9'l Z.i*E u1 tq7
774 1{ I /of"dLl t/,{7 /fl t /-r4 z,i7 "u/ /7 0
vlt{ 40 i 'a 3.14 t/-qE Oat O //-?t zqq 'z{ 7 /97 Z:/ea *--
/9|fo la{ t /oZq/ 2.Zry 0dCI t/..F0 2.1? " 2t4 ZL/
to !7 lLo I {a7-6A ,Z-27

79"C0O tt-*o 'L-r 7 *2,+ zfr

Remarks:



MONITORING WELL DEVELOPMENT FOR}I

ratatDepthorwellttt' (ZO'LAS lfrs,talUrl) r 2c"5 tbqs)Pro.iect Number: 2476.0001 Y002

Pro.iect Name: Colrrmhia Fnlls Alrrminum Comnnnv Phase I RI

WellID: Cf:*fn
Date: ll7fLy
Developed by: Cliucale Drilling

Method of Developing: Surge and Pumn

Well Diameter lin t:

Depth to Water (ft):

Minimum volume y : (Total Depth of Well * Depth to Water) * (Volume gaUft) * (# of Casing Volumes)

toberemoved: v : {lZQ.s ft*-lp!'?c' ft)*11l:]tls-gal/ft)*f ,3 I

v= Q,lZ ra tea

Depthtowater(ft):elro: i0 t ,4€ CAgi)
srarrTirne: l"-pQ
TotatvolumeRemoved: )5 Q alio,rs

U

WELL PURGING INFOR\IATION

Well Diameter (in) 0.52" L0* 2.A" 3.0" 4.0" 5.0" 6.0'

Volume (gal/ft) 0.0157 0.0409 0. r 636 0,16E2 0.6545 1.t)227 1.4126

TtME
CUM.

VOLU]VIE
RENIOVEI)

(gal)

PURGE
RATE
(gpm)

[roc)
DEPTH

TO
WATER

(ft)

TEMP
cc)

D.O.

(wtL)
pH

(srr)

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidiry

(NTU)

REMARKS
(color, sediment,

notes)

1t5 t2 .L ! !r' i 't; )i,15 11,)Z " 4ol 88 33.5 Cl-p arr
ft2e 2o L i"r't. Cl, lLr. i, "1,1? '1,$, 4oj ilat ,0. lq c\ur
taza L5 L to5.o e t$ v1 1,c t) 1t'4

" 
tl.oo lq+ b73 cUttY

Remarks:



MONITORING WELL DEYELOPIVIENT FORM

ProjectNumber: 2476.0001Y002 - TotalDep&ofWellltl: /UO '3 C-rz:c I

Project Name: Columbia Falls Aluminum Company Phase I RI - .- Well Diameter litt1: L i /.

weulD: Cftrlt,o - or3q Depthtowater{ft): BEGIN:. 76.97
Daret 6laql(V - . Depthtor#ater(t):END:NA -
Developedby:CascadeDrilling - StartTime: /Zif{
Method of Developing: Surge and Pump . . Total Volume Removed: 2Z .{ € 

a{ I !C/ n <

Minimumvolume y =(Total DepthofWell-DepthtoWater)+(Volumegallft)*(#ofCasingVolumes)

toberemovedr v:1 ftr0.3 ft--[tlJft)*(A-)k3y--gaVft)*t .3 -I
v = Sb.O eut 1j'\i

rffell Diameter (in) 0.52' 2.0 3.0" 4.0" 5.0" 6.0u

Volume (gaUft) 0.0157 , : i '!ili; 0.t636 0.36E2 0.6545 1.t227 1.4126

WELL PURGING NNtr$RMATTOT{

l'lMli
CUM.

VOLUME
REMOVED

GaD

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.0.

(mdL)

pH

(SU)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment,

notes)

'ie { 5 ,, fiC. L/ ru.// /j,rG r{../c ben L *il ZLi
b/, ta .g t/1-0f /7.1y {14 ? u_6i t^12 - ttZ L7 I

6Zl iL{ ,i irt.7f t7-/ [ /c.7 1 te.?c' L-' C *rc tr?7

'f Ltr tr ,{ ru.i/ i7 -zi -,.-l?u.) ) ,t.lb c/, e y ^7e lir ,Z-"f

,f/t' i?"r .r lto -ttz /7.7V /l-zq 'i.7 2 6,f L '*c 7a-6 L_. (

,i7; o? r/. ef t?"1? to"f7 tr.qt 7_ot -7O /t" I
iqo LL{ ,{ //" I i' t 7 -l') q"f L a^cr v"ty leJ 7o

R.eniarks:

l[-;zuf-



MONITORING WELL DEVELOPMENT FORM

Project Numbet: 2476.0001 Y0lI2

Pro.iect Name:

Well ID: tF Depth to Water (ft):

oate; 1 \ 2 Depth to water (ft): END:

Dcveloped by: Cascade Drillins Start Time:

N4ethod of Developing: Strrse ancl Pump

y : (Total Depth of Well - Depth to Water) * (Volume gayft) * (# of Casing Volumes)

v=(95 n-Jj,W-t)-@l!i9gal/ft)*r 3 t

v : 5.1$ ea

Toral Depth of welt tnt' t5t
Well Diameter(io), fl\r -

Minimunr lolume

to be removed:

'I'otal Volume Removerl:

Well Diameter (in) 0.52" L0" 2.0' 3.0' 4.0" 5,0" 6.0"

Volume (galift) 0.0157 0.0409 0. 1 636 0.3682 0.6545 1.4221 1.4726

WELL PURGING INFORMATION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

(rngiL)

pH

(SU)

SPEC,
COND.
(ms/cm)

O.R.P
(mu)

Turbidity

(Nru)

REMARKS
(color, sediment.

notes)

*L" A5 I 14,30 lo,{t .'1,\5
?,'e& "6iol 'AH 5 )qu Ue-er

lbaCI 3o L 14,ba i0.55 i3 3g )'\g "5bl aa? haq U*ar
lw35 33 I 74 &+ 10,''15 l3,l? 1il 2 ,9 21 33t 3t,1 CU-a'r

lb",o 1o L l-rSl io, fl0 t3,ao l,'1t ,5bt J.f ct 12, b 1ta.ar

rbq 5 45 1+ 74,4o l8,lc ta,t3 l.lra 'btoi J).) q)..tp
cUG{ lddd"U

1125 85 L 15-oo iO,t5 lb.t5 1,57 ,5be 34 u,57 C(tAr
t1k3 9o 't

.,t*
'7s.oo q",Eq {5,q7 7,55 ,5v& ?*93 ta,3fi Uag"(

Rernarks:



MOI.IITORING WELL DEVELOPMENT FORM

rotalDepthorw"n{n}, l3t bq! l3?'t C)
Pro-ject Nurnber: 2476.0001Y002

Project Name: Columbia Falls Aluminum Comnany Phase I Rl

\\'eilID: i'i 
'i4Vr' 

- * {i U et

Date:Jl1e/lb

Wetrl Diarneter (in):

Depth to Water {ft):

Depth to Water (ft): END:

c)

Developed by: f,lascade Drillins

llethod of Developing: Surpand Pumn i t){ tr l -

Minimumvolume V: (TotalDepthofWell-DepthtoWaler)*(VolumegaVft)*(#ofCasingVolumes) ilV lftAL CALCg-ATl Ct/
roberemoved: Y: t i 3r: ft*-ld-$qft)n[0r!b-3jo gauft)* t 3 I

Weil Diameter (in) 0.5?" 1.0' 2.4" 3.0" 4.0" 5.0" 6.0"

Volume (gallft) 0.0 i 57 0.0409 0" 1 636 0.3682 0.65.15 1.0227 1.4'726

WELL PURGING INFORMATION

Starrrime:"7i2(,,)b e Og5CI Blqllb e0?.fo
Total yolume Removed: 4V _a S Cf,t,gln<J

TIME
CUM.

VOLUME
REMOVED

(eal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

cc)

D.O.

(mdL)

pH

(SU)

SPEC.
COND.
(ms/cm;

O.R,P
(mv)

Turbidity

(NTU)

REMARKS
(color. sediment.

notes)

m50 DR.J Verq Sr l\
l3oo DRY Vey"1 S\ lty

Alts6lio recllol
q7 35. 15 -t) lr1. 23 3, 'i'Y i. 3q r0,x 'QjS a * Zoa 7+6 Ll4-<,tt

fl64 31.?5 .60 7t?Ox (.3 7 t.oCI ir,os . c+o *211 i gc1 eUar
6%7 'ffqo.*; "5Q

'nzo* tbi o.m ll' zc' . ?!g -2qS L-i(1
Q-LP-ar

,g0J L1 r.5 o .*) ?r?1r 8tq 3-00 i r.r7 " i.rt -21) 35' CUC,I",'

ogal q e.?5 ")5
'7tZa* B.3g O c,ct i t.rS .}a 4 - QaQ 'e-? & ak"s

lgea "{ b,5 ,a5 )ibf &t.r3 o -o(} it,o? .bo5 -225 bt.8 Lirt ar
:82? T1. ?1 ")5 DRy (*t-{Ar

t lzu
llzto

t!zb

8ir.l

sl,1

Elu

slq

gl'l

slq

tl,l

Remarks:
Tlzbl)b

Ancl tuv b ld .

fvi,pcd' we tt^ll elr q 1ev<rvt t +; rrcts' \lrclk-v 5+ilt vetq 5i ttY
Pvrngca ^' SoXallolts' wr I I qlto w {or r< charaq

Und a SSzsS qt la*a rdalc-
gltlttt, - S \a.Ja{rcr h}ct(r'u +*P uF (*-o"

fumyd vh+]t w.L 0t wln*lttot G oY {len*'.a '11'?< $41tom5 1tl*1' 11vl'1+trdal(
' ;r.{-1i- b d' 4 d* ('"tg. uv i t| ( o vt-s i dt* v're1 1 4tw Io Pci'



MONITORING WELL DEYELOPMENT FORM

ProiectNumher: 2476.0001Y0ii2 Totai Depth of Well ttt: bU -
ProiectName:-Coiu-mbiaFalls,AluminumComnan),PhaselRI Well Diameter(in): :lt' * - c
well rD: ( f frlw : r; u;b n Depth to water (ft): BEGTN, .14 . I c'
DarJ:llLlolllo Depth to Water (ft): ENn: jd-"_q3
Developed b1': Cascade Drilline

Method ol Developing: Surse and Pumo

Minimum volume y = (Total Depth of Well - Depth to Waler) * (Volume gal/ft) * (# of Casing Yolumes)

toberemoved: v * t ioo ft-laJg nl-d:] [:?b gavft)+ t 3 I
v : lt,? ea CrI

StartTime: 130 5
Totat yolurne Removed: 

-tjE 
S" il c}*S

Well Diameter (in) 0.52" L0" 2.4" 3.0" 4.0" 5.0' 6.0"

Volume (ga'lift) 0.0157 0.0409 0.1636 0.3682 0.6545 1.0227 1.4126

WELL PURGIII{G INFORI{ATION

TIME
CUM.

VOt,UME
REMOVED

(gal)

PIJRGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.O.

(me/L)

pH

tsu)

SPEC.
COND.
(mslcm)

O.R.P
(mv)

Turbidity

(Nrui

REMARKS
(color, sediment.

notes)

315 lc t 3: ve q,5, J, tr9 b'w ,'l g& b5 as,k c_l;,rrrls,,q,r}{y
tSLO l5 L 33.1tt t"qu -i.-l 5 t" 3't ..tgl (",1 lg. D {iiit{
tbfr 2c L E3..t0 1,4,w 1,71 4'" " "{ga. -'l5t i5, 6 c\tarf
tTVa t5 L 33'tO 1.'{ s 1.88 1,\ I ,48 , b3 t1 7 Cle r,r
l55b 3c -ll- 53"\0 {\, rl.l *1.<tB l,Ll ! . q3\ 31 la.o C l--oAr

lj'to .25 a *.\o ,J",15 1,t11 t.\a ""lgl 3a lt .1 c\*ar
tb4$ 'lo J 3l ro ?fi5 7,1'/ ?,'1 7 ','/Y,

a4Jz- lo,b c).os.r
t55c .t 5 33,10 1,rl b '7,?',l 3"Lt b ,r1$l P1 s

;}l q, ?3 c-b-ar

Y

Remarks:

tt)v5; C\i{.u1 ( oi(a C+<d- vuf l>ap t-*-,1<, iv-{.+€t'



MONITORING WELI" DEVELOPMENT FORM

projectNumber: 2476.0001y002 

- 

Totet Dep& af Werl (ft), lll 0 1 
q !T0c) - --'...--....-.----

Project Name: Columbia Falls Aluminpr&Comoany Phase I RI .- Well Diameter (i"), a': f .fq =
w.irn, CFr)1W-. Ob?cr . Deprhrowater(1t):"*ono, -l Z" r?- (rOc)
o*t",3ll5i'l b Depth to Water (fi): gND: lr 04 

-

Devcloped by; Caseede Dtill.iqs startrime: i i l3
MexhodofDeveloping:SurgeErdBrmq TotalVolurneRemoved: I5.7 5" (0h ?ftSLbI

Minimum volume V : (fotal Depth of Well - Depth to Water) * {Volume gaVft) * (# of Casing Volumes)

toberemoved: v:( 110,{ n*-22)3-ft)*L.J9-3-b^savft)*t. 3 )

v = ?2.$ ga ut'LL

St'vt',y'

Well Diameter {in) 0.-52" L$', 2.t]" 3.0* 4.0,' 5.0' 5.0"

Volume (galr'ft1 0.01s7 0,0j109 c.1 636 L).3682 0.6545 . i.4227 1.1'',)26

WELL PURGING INT'ORMATION

TIME
CUM.

VOLUME
REMOVED

(eal)

PURCE
RATE
{gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.t).

(rnglL)

pH

(sLr)

SPEC.
COND"
(ms,/cm)

O"R.P
(mv)

Turbidity

(NTCI

REMARKS
lcolor. sediment.

notes)

itZS \$ "1 ) cl7'. t3.tz 1,7? lct . trb .Y58 -,09 31,"1 oVar
fim D5 L 748 * h^.a3 Cot 10 si, .q(a? -[io 31-'{ W€tl Sie?w rerkaxy.

h/t.o ral<- ba9 aa,t

Llb

I Rrr^ ^ l4-rr*A
dtlt lt , lAck*A rnrr:*€fl

ia5 5 53.e5 ,e5 tzl.l b
DKY

?.t'mp v<Sl+rl<J| ( (r olrwQ.fcr

t>sb 5',3.25 Wc ll d yV*;zH_

Remarks:
wel t prlyioustg bil <d an* suvcyd. 5€t+<.c{ si,+s dhai reEuryd,
ln i*ra t w 6a.qa1 qrqsi t+y I ttovd,l
Yq{ b(.lpu,np
\ruetlL LrnElae'".d deu{.(o ptd.Durins Ytbf ting witl lwut slow Hxh'ovtr'



MOIIITORIF{G 1YELL I}EYELOPMEIST FORM

Total Depth of Well tft): Yl'roject Number: 34f6-Qt)0-1-Y(X!L

ih{eei Name: esfudiali.lb llisulinur$ Cornpary.-fiasclRl*- 
- 

-

well lD: C€0q-'"V,v - e #l'a
Dat*: _fl f,5 L u
Dav*lopod by: Cqs$dp Drillies . . -
i.{ethod of Dcveloping:-$:Ue!-e!:{_l't1rj1

fulinimurn volum*

to be removed;

Weii fliamu'rer firr;; Dll
Degh lo $,'atcr (ft):

Depth to \l'ater (ft): l1i\D:

Tritai Volume Removed:

CiC.

pelbl

y = {Total Depth of lYell .. Dep& ta Watrer} * (Yolume gallft} * (# of Casing Volame*}

v: ( i?g -n---qej4ft)*t-QJhE6sauft)*t .3=*l
v = '13' i e*t {-?'o3

\Yell lliameter (in) t).52" 1.0" 2.0" 3.0" 4.0" 5.0" 6.0"

Volumc igal/ft) 0.0157 0.04f)9 0.1 636 0.3682 0.6545 1.022i 1.4726

\,ryEI,L PU RGING I}I{FORMATION

lll'4ts
CUM.

VOLIJME
RET{OVEI)

(eal)

PURGE
llz\T'E
(gpm.)

DEPTH
TO

lV,ATER
(ft)

TEI\,{P

fci
D.O.

(mS,tJ

pH

(SU)

SPEC.
COND.
(mslcru)

O.R.P
(mv)

Trueidiry,

{HTU}

REMARKS
(color sediment,

nr:tes)

.7rl-S *TL 7, Z2 l0? " 39 QL,;ALI 1J-9, r.r 5 5,tab ?.i ldg C\.a-qr
:q 3q -25,5 ?.25 I tq .1o 15.,-J3 o. a.) ;2,?5 io,,{o -28A 8t, e ( ta",r

oetra *30 >.L\ I \\e$Z ir.qT Q"oc: l2,rS lo.'7 -uz Ir.t (\arar

0'150 n38 z. z{: 1lrr.1( r ((u o -o0 I 2.tfr lo.5 "J% 8.\ z c-\a* r

Ren:arks:

DrB nrra.-cuaurqd- 13O.5 'TaL k'J- sh-g h tttq s&'c/n em stdes

Krc}ratsa) Lslow Y;lv* fCcha v(y;. w,'/l AlbrnPl Jo LUrrn S) (tf,

nl lal<'v doi<-

Slart'I'ime:



NIONITORING WELL DEVELOPN{ENT FORM
I

t38 ksi nslatd)Prcr.iectNumber: 2476.0001Y002 Total Depth of Wetl (ft):

Proiect Name: Columbia F'alls Aluminum Comnanv Pha.se I RI Well Diameter (in): l' \rc
wellrD:Cfn4w- O5na Deprh to Water (ft):

Date:9i alltc Depth to Water (11): END:

Developed by: Cascade Drilling

Method of Developing: Surge and Pumtr

Start Time: l5 lzttr'
Total Volume Removed: llttA

Minimum volume y = (Total Depth of Well - Depth to lYater) * (Yolume gallft) * (# of Casing Yolumes)

toberemoved: V = 1" 13t . ft---?5-ftl*Lg..tt }9-gallft)*t 3 i
v: 50 g*t r03

Well Diameter (in) 0.52', 1.0" 2.0" 3.0" 4.0" 5.0. 6.0"

Volume (galift) 0.0157 0.0409 0.1 636 0.3682 0.65.{5 r.0227 1.4726

WELL PURGING INFORMATIOII{

TIME
CI]M.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTI{
TO

WATER
{ft)

TEMP

fc)
t).o.

(melL)

pH

(su)

SPEC.

COND.
(ms/cm)

O.R,P
(mv)

TurbidI

(Nru)

REMARKS
(color. sediment.

notes)

14cj ll 2.5 .'75 Q r.tna ir,9t" 5qV t2 oz 2. \3', -G( i.^A X C Loucty

'l5(, \1,.? L5 r\IQ\i cd(u( J_ 16.oz 2:Lg ,j .r-r t L.l) L. r-i *ltt, MrA x CLoxt,cr

s56 2o 7.26 Dl'i-1 L\z-,ar /clo* 4,
\ -,Lv i0-1, b( Al!e:y, tltl 71 ,/.L,etP1

lt ," .u zr, ., v izit f/ u \ H)ct

wr l\ r {rSSa\(

Remarks:
Siglf g Noi e - fu.'v<,loyd pv:.'or +o wtlrpaci lvt^on\)?1,\2^* coh5fr.rzc*r0n

DTB - lzb,,to (Itc\, witr bait ovl fil;s i^ bolor>. first, ^
?vrqnA *2O 

fatltont firur- initirtt wctkr cottuna wrtL a-tto* Fo" rt€.cl^-r{'tf c"r'J rt'efscfs"

or la?



Pro.iect Number: 2476.0001 Y002

Project Name:

\\ cll lD:

Der elopcil b1,: Cascade Drillins / Ai{
Method ol Developing: Surge and Pump

MONITORING \\ ELL DE\'ELOPMENT FORM

\\iell Diameter (in):

Depth to Water (ft):

Depth to Water (ft): END:

StartTime: 12iA

s)

rotarDepthorweu(ft): 9Q CaS ;rsmlf..f) 33'0ffi)
i!

Total volume Removed: Zdqltons

Minimum volume V = (Total Depth of Well - Depth to WSr) * (Vohrme ga}ft) + (# of Casing Volrm)

roberernoved: v:(qO n-tdfi).(O.Jb3b-suft\+t 3 I

WELL PURGI\G I \FORMATION

I.{.r" 2.0" 3.0" 4.0" 5.0. 6.0'

r).U I 57 0.04u9 ,r 1616 0.3682 0.6s45 t.022'7 1.1126

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
fc)

D.O.

(ms1l)

iH

SLr

SPEC.
CCND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NTU)

REMARKS
(color, sodiment,

not€s)

lLzo 5 L 7L'd o tL35 ,:)-1, Lt 11118 q;ur,r ls l: ?-?J,,

lL?5 ,D L -n*3 l'a,ss 'b,1
1,22

,7,1 Z

lt.t z

,@B a-+ bq.i c)ss^r

t5 L 74,65 il,Yg .v,lLl q4 t3 .b LUa{
t2-v5 LO i 7 2,8) ,1,fi8 1 ,51 t\ ,toll 5o J t,'1 alpev
tL\0 Z5 L 77.13 n .15 -7,v5 j,- - bl(o r\ -lrc I ,71 d-aev

Remarks:

Dl:e :



MONITORING WELL DEVELOPMENT FORM

Proiect Numbcr: 2476.0001 Y002

Project Narne: Columbia Falls Aluminum Compa4)'Pha-se I RI

wetl rD: f- F tyl ''nr- e,,ijricr
outc: ?iZ //b

Total Depth of Well (ft): 1@4(AS r'ns*", ttarl\
Well Diameter (in): !-l
Deothrowater(ft): BEGIN: \, I CI' (fOc) tu'L1-ir tlotcr{'ar'

Depth to Water {1t):

Developed by: Cascads Drilline Sta*Time: ! ,4
\'{ethod of Developing: Surse and Pump Total Volume Removed: 10'

Minimum volume

ta be temoved:

y = (Total Depth of Well - Depth to Water) * (Volume gaVft) * (# of Casing Volumes)

v = t lUf ft-*-ls-ft)*(Qlh?-b-gavft)* t . 3 I
y: r{4.t? gar qg

Well Diameter (in) 0.i2" 1.0" 2.0" 3.0" 4.0" 5.0" 6.0"

Volume {galift) 0.0157 0.0409 0. r 636 0.3682 0.6545 t.$227 1.4"t26

WELL PURGING INFOR\IATION

TIME
CUM.

VOLUME
REMOVED

(gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(f0

TEMT)

fc)
D.O.

(me/L)

pH

(sU)

SPEC.
COND.
(msicm)

O.RP
(mv)

Turbidity

(NTCI

REMARKS
(color, sediment,

notes)

dn, L
I' L.i) t$ L {aI,tg
Hza 2'*i .b iO I .(ro tb,5'l 000 i2,& (0,7c -\75 '/-i,, 4 5r I ri'>9,-.q,

$-t25 3a6 ,5 l0l. b0 tv.bb 0,oo 0,51 b ,bn 't-dt/\ .-w. n-X f,,/+ jg-u,
t415 1t0,5 h iil ao ]l9,61 o.m t2,bz 5.e 5 - 543 i'-i4 >: 3 i, \frtt1 Cb\nL{

$35 b5,5 "3 l0l.tr0 6,ZO 0,00 i2,6q 5, ro - 1At {v\h X 6,; i(,n. -', /tt - j

Itflf 1a F) .1 )O t ,tyo itr. iu 0,0o iZ,?O 5,3? -5te / /cL)c) dlrrtr*{,,r (-la,kt
c)

Remarks:

Df B ini+r c,rlL,1 ryrtAsvyaol t5g,? -w;ll bail s;l*ymqk,lat thhaollow

f-e,movt u Z1b fl4ltons fignfiryttuhl- bruvnn Ei lf ' Ntw DrB tb'i. v/ilt svYae'

tt br-catc vf -vtardL 
Si ld-'n bomr"'u

DfW dif6c,rtt- +r wu.q,uylofuch 1€)n1or S-tnydt|'*-l lunaru*r, &-zt<.,



Project Number: 2,176.0t)0 1Y002

Project Name: Cohrmhia Falls Alrrminum Conrnanv Phase I RI

MONITORING WELL DEVELOPMENT FORM

Total Depth of Well (ti): L3.tsl

WeltID: Lf fnw'0,4 {
Dare: 1l g ,; 11 1",

Developed by : Cascade-Ddllin g

Depth to Waier (ft): END:

Start'fime: I :-ff
TotalVolumeRemoved: 3A Aal lon<

Well Diameter (in):

Depth to Water {ft);

lv{ethod of Developing: Surse and Purnp

\linimum volume V : (Total Depth oliWell - Depth to Water) * (Volume gallft) * (# of Casing Volumes)

to be removed: v = t Lb *ft*J72ft)*[s:&-1-k*sauft)* 1 3 1

v= 5 ea

Well Diarneter (ini 0.52" 1.0" ? f|,1 ., _(, 4.0" 5.0' 6.0'

V0lume {,ealift} n nl <'i 0.0409 0" 1636 0.i682 0.6545 1.0227 1.4126

WELL PURGING INFORMATION

TIME
c{.rM.

VOLUME
REMOVED

(sal)

PLTRGE

RATE
(gpm)

DEPTH
TO

WATER
(ft)

,IEMP

('c)

D"O.

(mg,'L)

pH

(SU)

SPEC,
COND.
(ms/cm)

O.R.P
(mv)

Turbidity

(NTLD

REMARKS
(color. sediment,

notes)

1L|{ f o-s ,3.ib Lo s3 \. L{o 7.ro o.L{}L{ -11 \"1 t rlhL bnlu n ,
41 ial+l ,t 1'r,tbt ^l

iL'C t2" { 0.r 13 tt tq trT oCI tr.tf 4'4|e8 - )ob rt { ;t"t3Wt1 c-{ow4g

2-O 0 .,< tl.tt 2o.t{ 0 .6 lo.W 0.q(,? -ia? at.3 rhosflg o[ca-r

13 rr L{ 0,< tj t( ao g{ 0"0 ('"bt o .wb -t>v ra .8 Cl<-o.-t/
t5L{ 5o 0"{ J.ig ^D 

.w 0b te B'l o .L{u{ -v3 0.o cleo r

Remarks:



MONITORING WELL DEVELOPMENT FORM

Projecr Number: 2-l76.ULr0lY002 -- 
fotal Depth ol'Wr'tl rftl; i I

Proiect Name: ColumbialallsAlumrrruqt ( omoanr Phasc I RI 

- 
Well Diamcter 1iny. i "

WelllD: ;frn',a;-At;\ DepthtoWater(ft):BEClN'.iil':;i-t{'}'; itixi;)
Darc: )i4iril:; Ilepthro'rVater(ft): END:- /5 ti '-

_-1----.7_----

StartTime:0al O{ -
Total volume Removed: Wa_-*-__---_J-

Developed b1': Cascade l)rillins

lvlethod of Developing: Surse and PumD

Minimum volume y : {Total Depfh of Well * Depth to Water) * (Volume gayft) * (# of Casing Vofumes)

toberemoved: v = t3A t*-J-E i=ft)*Oj!.ltr-gavft)*t J I

v= --41 eut

\\'ell Diameter (in) 0.52', 1.0' 2.0" 3.0" 4-0" 5.0" 6.0"

Volume 1gal/ft) 0.0157 0.0,109 0. I 636 0.3682 0.6545 \.a22i 1.4126

WELL PURGING INFORI\IATION

Remarks: ? ^n-g w 4s tur.az="( o( own ,tF i+r4 elro( / Lifu-g, (o n.tTr b,.<h.,r1 h-lu inc4 1q9t- t* +-"rrbidi\ a+ NW<_ "c.,J

TIME
Ct]M.

VOLUME
REMOVET)

(gal)

PURCE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
fc)

D.O.

(mg/r)

pH

(SU)

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidity

(NTU)

REMARKS
(color. sediment.

notes)

,q,r t0 I tr,.0 3 9qs A"0o b"ttt o-q3i -241 iht, lffi,htrbiil fdlnL

aqx$ 2o t
I )4.uD 1-4a 2.ga C.tu 0.tt3 I -zz1 e3t slilhtty clo"lt /

ocBr 3o I ltl"oo 1W o.o ?.lo o .Ll3 o 2$1 )'a hStly cle4r,
*aim* u)htll

c6/ 4r 4b Itt uo q.3q d-o )3\ o.L{ 30 - )11 r 31 h^osHq Clea€t
+a,h1 wtr\.,

ne{ to
I

t4'uo 1tg o.o 1.lb o.Lt3 | -l?o laL Wroslltl tlz.at-

I0 0T bo l 13 ."1 f ?.,ta 6'O 7. Lt3 o .r{ 5, tfB ut"1 n cts+h, C (<q-*

luty Bo I
I r3 .?r 1.sq o 'c) 7. {rf 0.43t -l? I 3o.lT morfly Ckotr

lo ulr loo 13"t 3 i.3P, o-o 7' ut, 0. q3t tz r{ t5.? tncHy q {e-tt-

Itor l'?-o t3.A I I t.1r o. D
'7. t7 0 .tBo -n( sB.l rnoSH L4 cltq,r,



MOI{ITORING \I'ELL DEVELOP}IEI{T FORryI

weltID: f N t 6 I t tzlW*,t: AZ 3
Dare: q,ltql'iV * t,iB )lb

Toal Depth of ri/ell (ft): , l{q. 4 D CfO C)

well Diarnerer (in), t-o 'r 5*ee I '
D€pth to Water (ft): BEcrN: iZ4 tr{ ( rc( )

Project Number: 2476.0001 Y002

Project Name: {lolumbia Falls Aluminum Comnanv Phase 1 RJ

Developcd by:

Depth to Water (ft): END:

Start Time: 014f
lvlethod of Developing: Surge an Pump TotalVolume Remved: Z<

Minimunnvolume y = (Total DepthofWell-D@tttoWat6)*(Votrregallft)t(#ofCasingYoltrc)

toberemoved: v=( lU\7 n--lZ-3!!hl-0.{2lr-svft}*f ? I

v= 4Ll 6 *t

Well Diameier tin) 0.52" 2.0" 3_0" I 5.0u 6.0"

Volume 1ga1rft1 0.015? I :. r-;+i,.li.i 0. l 636 tl. i58: | {221 1.4'726

\I'ELL PURGING I\ FOR\L,\T I T] \

REMARKS
(color, sedimene

notEs i(mscm) i (mv)

Ci o i,-n7.r'- : -- -!)

Remarks: Pu*,

b lzlltts'. rllurn

rh4it^nct\o"., Lq lql lb). S*"ff d..^?E+el. w.\\ rs1""",. tyrJ.{lzr ne e*t ?rnvYt/l - --',; .:t<:,
jw "ll^ lriu ilnrr4P -

> r: - Turbidin

- .'.- .-' R..P

t2-?e i44 ', , erly

f i-rt't i: 'i i {

5^.2 | c-/<+ --



MONITORING WELL DEVELOPMENT FORM

Project Number: 2476.0001Y002. . - Total Depth of Wsll {ft): l8D, ba (roc)
Projcct Narnc: Colunrbia I'qlis Aluminum Cqmoanv Phase I Rl Well Diameter (in):Tffi I O trocWeltD: ,W_"L t ,tl-{I}l,N*U?\t>. DepthroWater{ft}:

Dars: Sllgllb Depth to weter (ft): END: 6l . 6q ( rc(
Developed b1': Cascade Drillins StartTime: 6BiO
N'lethod of Devsloping: Surge and Pumo TotalVolumeRsmoved: I ZO ga-iie*"p-

Minimum volume V = (Total Depth of Well * Depth to Water) * (Volume gaVft) * (# of Casing Volumes)

roberemoved: v=1190.b0 ft*lb:!-Q*ft)*L-!:-!-1-?9cavft)*t J I

cal ciq'g

\YEI,L PT-IRGING INFORMATION

ie

t{.1a

Well l)iameter 1in) 0.52* 1,0' 2"0' 3.0" 4.0' 5.0' 6.0'

Volume (galift) 0.{.}t 57 0.040s 0. l 636 0.3682 0.6545 1.022'7 1.4'726

TIME
CUM.

VOLUfulE
REMOVED

{gal)

PURCE
RATE
(gpm)

DEPTH
TO

WATER.
(ft)

TEMP
fc)

D.(]"

(mgrL)

pH

(SU)

SPEC.
COND"

{mslcm)

o.R..P
(mv)

Turbidity

(Nru)

REMARKS
{color. sediment.

notes)

415 lo5 l_ 89.9o I, b? o.oo G.t o 0.3bq t?? 4tr5 t-,\-eat
xf4 +5 t fi1.1o c|,b5 o,oo 'l,t o o,vbl " 2.12 Z!-,Z Cttnr
qP/5 et5 I gv-bz z15" ?- @o 7,f / r.t7 z '4t O v7.4 LLw,r
?fo loo :J" 's7-f z to-Lb 0_o0 2_tI 0.f 7L -2tz ?c- 7 Clasr
,0to lzo L *s-u{ totl0 d-o 0 Toti )-1? I -L6 0 ii4 LUar

Remarks:

fiernov c dowrr ho\< eq v i
'?<v re(ovd,5, of r', bottth

lr\^t-rnr- - lto,O f + g ; ?in1
wetl wi*h ho Scy44n-

eteL,{rn col'1, a^o, PVmf

h o h(eol lo SvrcJe



Proiect Namc:

Pro.iect Number: 2,176 0001Y00:

Date:

Developed b-'-: easge&_Drillinq. --.-----_-=-

MONITORING WELI, DEVELOPMENT FORM

TotalDepthofWell (ft), i BLi' 5 g [roc\
tffellDiameterlln;: (b " Sg&'
Depth to Water (t1):

Depthto warer(ft): ENp, ,3. ab [-rot] .

StartTime: i 3l q

r0

MethodofDeveloping:SurseandPu{np , TotalVolumeRenrov.A: IEQ 
Sel\o^S

Minimum volume y = ltotal Depth of Weli - Depth to Water) * (Volume gayft) * (# of Casing Volumes)

toberemoved: V - (i:d.{.? a*3!--e-b_ft)*Ll,5t}}9 Sayft)* < -3 *l
v : .Qq f" e5 e,l lo\'2Y

Well Diameter {in) 0.52" 1.0" 2"0" 3.0" 4.1)" 5.0" 6.0'

Yclume (galltt) 0.0i 57 0.0409 0. r 636 0.3682 0.65"1-5 1.0227 1.4't76

WEI,L PURGING INFORMATION

Remarks:

TIME
CUM.

VOLUIUE
IlEMOVED

(gal)

PUR.GE

LEI'E
Gpm)

DEI'TH
l"c)

WATER
(ft)

T'EMP

fc)
D.O.

(mg,t,)

pH

(SU)

SPEC.
COND.
(msr'crn)

O.R.P
(mv)

Turbidity

(NrtI)

REMARKS
{color, sedirnent.

notes)

t3 i5 ( j- $t.ue g,ci5 O.oo ,'3 i ..30.J - 3as
^rA'{

3""y Clo.i1
Ll?o ?o L 91. \,1 1,5ci l.Lc ".fi

.393 - 1L5 ? to3 Hacrrpe.6toa*,s

i"110 4lo -1

L 63, t, I ,0,00 o"oo 7""tb -382 -\44 s5g bCr.et< f.ztrt 1*t"q

5r0 110 .l $l tat lo.2i 0.oc '1.{i
"3r7- - tltg 359 h^,k 1et:hr,i ia.k-

fiCrnavlal g;p;^3,*le*:"-ftc,,,t and frrrP-lq+' o{ f,p;y

Well ID:

Y



2476.rt001Y002

MONITORING WELL DEVELOPMENT FORM

Proiect Number:

Pro.iect Name:

Well lD:
\\e

Developed bl-: Cascade Drillinq

TotalDepthofV/ell1t1: f b,3C CTOc\ '---------.------..-.---
Well Diameterlinl: i " Pl !-
Depth to Water (ft):

Depth to Water (ft):

StartTime: t I t5
Method of Developing: Surge erd Pumq Total Volume Removed: ,4 F 

ff 
I It O n S -

Minimumvolume y =(TotalDepthofWell-DepthtoWater)*(Volume Cayft)*(#ofCasingYolumes)

roberemoved: v :Jb,bo ft--5q,-05-ft)*G]e5!-E-gavft)*< 3 . I
v: -13, b ga il'**

Well Diameter (in) 0.52" 1.0" 2.0* 3.0" 4.0" 5.0" 6.0'

Volume (galr'ft1 0 0157 0.0409 0. i636 0.3682 0.5545 1.0227 1.1',726

WTLL PURGING INFORMATION

TIl\4E
CUM.

VOLT]ME
REMOVED

(eal)

PIJRGE
RATE
(gpm)

DEPTH
TO

WATER
(rt)

TEMP

fc)
D.O.

(mdL)

pH

(SU)

SPEC.
COND.
(msicm)

O,R.P
(mv)

Turbidity

(Nru)

REMARKS
(color, sediment,

notes)

Ir t8
4 1 EE 80 i5. ot "t.z\ b.rV 5?A ebE YI AX .hown Si )lY

ilaI t3 L s5.E3 tJ-16 ). o"l 7,q7 , f35
"^a5

r 3l c I oudy

rl38 Z3 a 56,16 ?2.b3 7,tz 1,31 "s3r) '293 1a3 LCasr
1tu I 33 7 55.tu t2,q 3 1,Q 5 7,3X . s3s 2qrl g.2t Ll-ea r
ttSg E3 ,1 b5.Dl. t23{u- 1, O5

",31
.*t 293 6.sy (La.qf

t20o 15 1 ;:5. 8A i2,rz -?, tl '7,31 . S3q rrz n.% Q.a r

Remarks:

Date:



MONITORING WELL DEVELOPNIEI{T FORM

Project Nunrbel": ?4?6.090-LY!02_ rotar Depth ofwerr w, Lat , z o- { TA 
-c-\

Project Name: Well Diameter tir): [:*
Well lD: Frn - o4q Depth to Water (ft): , r"-3 io
Date: Depth io Water (ft): END: b3 .'2 i cTT c)
Developed b1'': Cascade Drilling - Start Time:

Methocl ofDeveloping: Surselmd- Pumn l'otal Volume Removed:

Minimum volume y = (Total Depth of Well - Depth to Water) + (Volume gaUft) * (# of Casing Volumes)

toberemovedr V = {zLti.?€ t-&3ls-ft)*11.5-f2ib-gaVft)+t 3 I

Well Diameter (in) {).52" 1.0' 2,0" 3.0" 4.0" 5.0' 6.0"

Volume {galift) 0.0 t 57 0.0409 0. I 636 0.3682 0.6545 1.$22i 1.4126

WELL PUR.GING INTORMATION

TIME
CtTM.

VOLUIv{E
REMOVED

(gai)

PURGE
RATE
(gpm.!

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.O.

(mgL)

pH

(SU)

SPEC.

COND"
(msr'cm)

O.R.P
(rnv)

Tirbidity

(Nrlr)

REMARKS
{co1or, sediment,

notes)

- lLv -1, 5 "t5 btr,3C lO.r.:i O.oC) J.clb O.2e5 2:;'.7'-JJ I n:+ Cbar *il.J.nnpur+.

0g'30 \5 "15 'o(o'3D ,0.511 0 ,O{f, 1)8 ;1 /-"t\ "3:<r: -+b 
"4

wl b,L*a
Lll a r' Da rL-

0'lq, L
d,J ) " t'j '\.r'tr. f !' 1il,?\ 0.o{f, 'l s( ^ 1qr:U" r-:,2 -3\rA ?r.l LlLc\u *'okfr'"

.li - -1u l ')L/ 3o Lvj icL iil r0.gi CI, a0 1,it n ?-c,o '3V,'1 93 5 cbar *iohf;"-

loSo b3 ra5 tale,12 Ir,3l A.oo 7"r-tg d " 3Bi) -zb1 \t1 cicuerq Y')Yo?"^

rt0O ga"5 ,'=tS 10t6,12 it'5(s o"00 1"r'i+ a.1n5 "ttl.a
31ta Cicue{q ivl bw*n

oa r/.

Ito tc ,'1 5 i,io,7L il.'"iq U,\J L-' 7,5.-t 0,_{ 6 f " 28) ,4..--
L''t t :ioi;rtq wi ble,*pt

,^n fL

Remarks:
Rernovrd punnp. ligiry anf, qtggficat -Lg C+ p;(;n1
Aynbottovn wctt ?4, rccovds.w'ttt ha* svrcle. ?u,y,f ii+hhq r.tilolzoo'bc7g



MONITORING WELL DEVELOPMENT FORM

Total Depth of well (ft): it .5 " 5 ( T-0 c)
WellDiameter{ia): U" S}e<-i . .. ,

Project Numben 747 6.00AIYW2

Project Name: Columbia Falls AlEqinum Cgmpaay Phase I RI

wetllD: f\^, 3 I L?rqin; - oo?
oxe: 9iAe illp
Developed by: Cascade Drillins

Depth to Water (ft): BEGIN: ;Pa o o Lrc i-)
DopthtoWater(ft):re, eC. Of .-
StartTime: CIq 3 e
Total Volume Removed: lZ O cr c I lo ir (

0
Nf ethod of llevelopin.r:*SulgS_Atd llgg1p

y = (Totai Depth of Well * Depth to Waler) * (Volurne Cay*) n (# of Casing Volumes)

y = 1ib3 f ft*-ge.-qq-ft)*C-5-i-44-gauft)*t 3. i
v= '1tdS"q-sal

Minimum volume

to be remoried:

Well Diameter (in) 0"5?' 1.0" 2.4 3.0' 4.0* 5.0" 6.0"

Volume igallft; 0.0157 0.0409 0.1636 $.,r681 0.65,15 1.0227 |.4i26

WTLL PTIRGINC INFORMATION

TIME
CT]M.

VOLUME
REMOVEI)

{gal)

PI"JRCE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP
("c)

D.O.

(m/L)

pH

(su

SPEC.
COND.
(msr'cm)

o.R..P
(mv)

Turbidity

(Nru)

REMARKS
(color, sedirnent,

notes)

I ooc I q.v 
I tq3q 5.31 0.3 BLI lrD ,'159 ct ovdn

i0t< 4s I i-L,.t:) 1-o? f 3u
t a4
i,:. l-t o.137 tz8 cloadtl

t03CI wLC I Bo or qaq 5 .so u !1b o 3$i r3{ bot c loqe,ta,r

l0Lly -7S I
I 8o.or flBr 5.oa ?.0( 0 .331 lqr Lqb

U
S$vrtterna-t

t-l 6t a -l

1CIo 1D t &,o 5 B gol s.lLt 1.tt| 0 .331 l9s tg.1- fro.ft.l )
cld1.<d*-t

ir rf ,o r i
I 8o.or 1" ab f"vb -7.qc 6.8{a 13 rl I 3.{

v
Setncr,trYrc.f

U 19r- y'

lttc tLo , fio.or q.4A lo- 12 1.n '? Lta t3a 83S ts:tlJ rVar

Remarks: NO 6lu,tr,r u.,?tl "b*nPt"le"rt. 
/YlT B*"ea.^ o{ fltin*S

(n t.}rt \^Jctt. (ernovt ion SwrSz and pumpiS "

ketswra Trc{$cluczr

- End ?*t.nf .n3 e [4zr A ha"'rs , $na! ]urbto{it al B3"g Nrr^



Project

Project

Woll tr
Date:

MONITORING WELL DEVELOPN{ENT FORM

Numbsr: 2i76.0001Y002 Total Dep& of Weft (ft): i i2 -Y
Name: Coiumbia Falls Alurninum Compan-v Ptrase I RI

A aa

Well Diamder (n'1: 6
D, I\y _3 iL{ftiw ' oLo , D@to Water(ft): BEGN: /e /, /Z-

?-21:r( D@ to Watsr (ft): slQ.--fQ|-13

Method of Developing: Suree md Pusp -

Wtrtme: /41@
TolVotumeRemovd'

Developerl b1: Uascade Di:llirc

Minimum volume y = (Iotal Depth of Well * Dep& to WdEr) t (Volune gayft) * (# of Casing Volumcs)

toberemoved: V =( r<L.a ft----!-9l-Lft).LElaa-*gavft)+t .1 I

v: tl{O erl

\i ;ir ..)i..:r;..r-,:,' i.0" 2.0" 3.0" 5.0' 6.0"

c.0409 0.1636 ,.:l3l t.0221 1.4',126

\\ ELL PT]RGIN{; TIT OR\l\TION

.TIME
CLIM.

VOLUME
REMOVED

Gal)

PURGE
RATE
{epm)

DEPTH
TO

WATER
(ft)

'iE\1i, PII

tSL-l

) PEC
\n oRn

(mr'

Turtidiry

rNTU)

REMARKS
(color, sedim€nt,

notes)

O,'O{ 2 I -i lti 7: -
4-,-

. /t9 /rr {7e /'<ii4 8.*o,

I '2 {rv
{ I .,':/ /ft i r/ C.J toy ?ro

/n' 1 l' { /JZ L.
'?.,,r/7 ro7 269

r0:4;
"G,/- 1J l/,f z a-'/'z {-?7 ,gq i7o

t'i '' I /tg /..t L I i.g +' e-o7 L'.L r e"7 CL."-
I /or. r 7 Lu .7? J g/-*1-'

,, ;C 4A ( 7sr./l t/.?) t- '': ,772
/-L1 

'
lur I ioi -rJ /:- ,77 i

Z.aCt tZo I l;/? .1?z
I



MONITORING WELL DEVELOPMENT FORM

Pro.iect i'iumber: 2.1?6,{i4Q 1Y002 rotat Deprh of well fti; it8. 30 TU
Proiect Name: Columbia Falis Aluminum Conrpanl'Phase I Rl WellDiameterlin;: fn" StCe I

Fmw-ooWell ID:

Date:

Deprhto water(ft): BEGIN: Ll0, ?0 T.ot
Deprhto warer(ft): END: N l\t
s a* rime: i .}'i O

TotalYolurneRemoved, (o0 C.r.O\\OVrS .

U

Devekrped b-r,: (lasr:ade l)rillinp

Method of Developing:_Sg$!-A[d _Bgre.

Minimum volume V :
to be remo"-ed:

(I'otal Depth of Well * Depth to Water) + {Volume gal/lr) + (# of Casing Volumes)

v = ( tfl , 3Oa-5_Q.-?d.ft )*LL_'-l12&_sarft )* {'3 >

\,/* bsa . d rt{1'b

WELL PURGING INFORMATION

Well Diameter (ini 0.52" 1.0" '' n" 3.0* 4.0n 5.0n 6.0'

Volume {gair'ft) 0.0 i i7 0.0409 0.1636 0.3682 1.022 t- 1.1126

TIME
CUM.

VOLUME
REMCVED

(gal)

PURGE
RATE
(epm)

DEPTH
TO

WATER
(ft)

TEMP
('c)

D.O.

(m#L)

pH

(srr)

SPEC.

COND.
(rns/crn)

O.R,P
(mv)

TurbidiI

(Nru)

REMARKS
(color, sediment.

ilotes)

ll.to IrJ 6 T, t"o ir o3 0. oo 6,?r 0,s2 { *33ot ti u1 C ka,
uftti 'i5 "{

'i q i"fl. b-?/ 9. o€) r-qo 0,??7 '1/6 ie{ f(onr,.

l{-/zL) 5o ,l' 6?-7a //-d7 0-o a k?o ) lqr lzv /a I Cb Gv
,{v'o 55 ,b /t.f7 O. do *?1 Q-ct6 t -zJ?/ w-7 CLe-o r
'/{"f 6 bo b v?,?i ,1,{q 0 .oo Vtz )fur -4fq 70* t ttta'/

Remarks:

?u lle61 lRernovea

?gv 
"t 

(ords vte

g,ping,?rrnp and ete cMg^t -l50 ++ ?i/"g ysyyrsuecl

ll o(en Wf*orn wi no scve en so no SurAing 'rut*zd



il{OI.iITOR[qG WELL DEVELOPMENT FOR,II

Pro.icct N umher: ?l?6"000-1Yffi2_

Projeci N;une: eslJi!:bre-f+Ll4lsjliug!*r.-supal:I1llig!91-&L-.---
we*r}.\Ns:!!mw? I c-r fnw " oai- Depth to Warer {ft}: FACLN; t? , 3
Date: XlS llto Depiii to lliater (ti): EN-D:-l{5- ;

Developed by; i'nrcldc llrillinE Sta*'l'ime :

Method ofDeveloping: fureg-@{Puep-_ ,

Minimurn volumc V : ('l'otal Depth iil'lVell - tlepth to lVateri * (Volurrc pat,/fl) * {# of Casing Yolumes}

to bc renroved; v = (s-a.?o". r-9t 31rr*(GJ"hO-9-$uft).t 3 I
v - L{, L\ $r fi.qq

lryELI.. PTIRGING INFORMATIOI{

rotat Depth cf welt ttl, 5 4-3 !* ( I0 q )
Weil rianetert*1, 3'

I'otal Volumc R.cmovcd:

\liell Diaineter (ini 0.52" 1.0" ', r i'r 3.{i" .1.0" 5.0" 6.0"

Yr.rlune {gal1ft) 0.0157 0.0+09 0.1636 0.3682 0.6545 1.0227 t.4i26

TIME
CI-'M.

VOLUME
RElvtOVEI)

(eal)

PURGE
fu\TE
{gpni)

DEPTH
TO

WATER
{ft)

TEMP
{"c)

t).o.

{mell-}

pr{

(sri)

SPEC,
COND.
(nrs,'cni)

O,R,P

{niv)

T$ti{tity

{NTU)

REMARK$
{c*lor, sediment,

tr*tes)

3t5l lt.2b ?5 L,3.qo t0.Lil -?" 8q bt6 .9'fLl a80 "3? rlLaslr

08'{e 15"59 ,15 '{3.qo ta"55 6.tol b,7q - Lititl &qa ?A,Y e.Lzar

lSLi a $,:+5 .?5 43,qo It,o0 5"5 i b.'t 3 - ,llr 5 aq5 t3,1 CLe-ay

cqha. &f, 5o .15 LlS.tlo tr .zrt s.qq J.m '.Lttii Lqt s.a3 (-\oiLr

R*marks:



MOMTORING WELL DEYELOPMEI\TT FORI}I

ProjectNumkr: 2476.0001Y002 TotalDepthofWell(ft)t i.rtr,20 [fi f )
ProjectName:Columbia.FallsAluminumComoanvPhaselRl WellDiameter(in): b,l )+fEi " .
werlrD: WLA -lW2Z I CFrnw-oZ5b Deprhtowater(ft):BEcrN,.rlr.3C) (TDC)
out, *tr ilb.l f b Dep&rowater-(t):rNo'.?t. gb(:foO\
Developed by: Caryade Driiling Start Time: i 3 | 5
MethodofDeveloping:Srue$ardPuap TotalVolureRemor"O, Q5qa lbfrtS,J

Minimum volure Y : (Total Dep& of Well * Dep& to Water) * (Yotume gaUft) * (# of Casiag Vohmes)

tobereooved: v = ({aA ,?-9 r-21.?9. *>o d.\17b-gavft) * t 3 I

v = IL{O,13 gd 9tl

Well Di:,neler (ini 0.52' 1.0' 2.4" -1 |' 5.0" 6.0"

Volume i g;ii lt1 0.01]l 0.0409 0.1636 t r. -l ,'.a- r.). o5i5 i.0l:;

\I'ELL PT]RGING INF'ORMATION

TIME
CtJM.

VOLUME
REMOVED

(sal)

PURGE
RA'fE
(gpml

DEPTiJ
f,_'r

\t \ -tr:
.

i' -
(-

D.O.

(m/L)

pH

(SU)

SPE.
i o\ir
ims c:.

ii)
Turbidity

(NTU)

REMARKS
(color, sediment,

notes)

Bao 5 L ttr.0O " "3,1[,
iqzo u"5 ./J '1f, ti -. ) l, 0,00 1,lq g,rC Y -3e louelt4

t4 75 *)1dS ; \2 rc ftfr0 0,ao , t )l -4 {*o q,\-o-otr

H50 3c "5 r-.1 I - lq,tg 0,0o 1,?z 7 s,3 Ir.(lt

I -) ;L q5 5 l'7.t2 | 3,to o, oo 1,55 C.qr t -12 LoO' e- LUa.r

l5 iO g0 .5 12.r2 l3.t{ 0.oD 7.31 O'qtz -+E I{ titar
t5 i5 q, ?'1,rL |i,50 U L'L/ l.\Z o. "{t I 8b t,tn? Llta r

Remarks:

fleuorcd pipi"g ,pvmf i. ete.r+nca! 50'?i7in1
lnitrq I wakv *oe s ; t+U tt ru4 llwvclh Y{adba



Project Number;

Project Name:

Wcil ID:

r- - \
2476.0001Y002.... -. TotalDep&ofWellt*l:.61 ,V/-LI?L) .-

-ll

MONITORING WELL DEVELOPMENT FORM

Well l)ianieter (in):

Ilepth to Water {ft):

Date:

Developed by: (lascade Drillins

Vrthod of Dereloping: Sr.rrgc antl Pump

1r - (l'otal Depth of Well - Depth to Water) * {Volume galift) * (# of Casing Volumesi

Depthto Water(ft): eNa:-7 3 '?a L'TOO

StartTime: l(lO
Total Volume Removed: 3Ea,piJtcraS0

Minimum votrume

to be removed:

Remarks:

ND*t -

v = 6i,82 ft)nLLD?Z1gat/ft1*t 3 I
?#

r,*13,Ao
v: _fl?"D___n,r

.bb

Woll Diameter (in) 0.i2. 1.0" 2.0' 3.0' 4.0" 5.0" 6.0'

volunre (galift) 0"0157 t).0409 0. 1 636 0.3682 0.654i 1.4221 1.4126

WELL PLTRGING INFORMATION

lIME
CT'M"

VOLUME
REMOVED

Gal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

{'c}

D.O.

{milL)

pH

(STD

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Turbidify

(Nru)

REMARKS
(color, sediment,

notes)

l'jlo 1,5 ,75 Ta.Zo t-7.o1{ .t.ra*a t,t1
A

.'--t(ct 3rb \t I

trfi6 i9,? 5 .r?5 q6o i?.c{ &us 7.q5 - 1ril 47o 1,9

6\L )q€- \--'1 \r@
\o OO 3o .+5 i7.,t6 lb.b3 )."42 t tt . qtl '21q b,a

no svtr: obsrv\^ad so Svrgial na+ af? trZ'b(t.

-----z



*{ONITORING 1YELL DEVELOPMENT FORM

Proicct Nunrher: ?476.(l0U lY(il)2 '{ ora! Deprl, or weu,,a, *!5?-.59-@-}! f f
\liell Diamcter tin):

Depth to Water (lli:
Dsprhio Era.irtfti: ENB:q6. ea Ctoc) 

-

_35Stuw$

Pro.icct Name:

trYcil lD:

Datrj:

Dei'eloped [r1: CascaCe i)riiiine saEttnoc il il5
Total Yolume Removed: .

i,
\lr'tl-.url ol'Derclrrping: Surge and Ptrmn -t ftr'-!

Minkaam volums Y = {Total Depth af Well -' I}ep{h to 1*{at6r) * (Voiume gaUft} * {# of Casing Yolumes)

tobe reinoved: y = 1153,{o ft- gl,Sts*ft}*1"&E-k--g*tifti*t 3 *l
v = {?=5 *1 Sb'og

\Yell Diameter (in) 0.52" I.()' 2.0" 3.0" "+.0" 3.0" 6.0"

\iolu*re (galift) 0.{',157 0.0+09 0,1636 0.368: 0.6545 1.{1227 1.4726

WELL PURGTNG INFORilLATION

i.I\4E
CUM.

VOLUME
REMOYED

(eali

PURGE
RATE
{gpnt}

DEPTH
TO

WATSR
tfti

TEIl,iP

{c}
D.O.

{mg,/L)

pH

{su

SPEC.
COND.
(oEcmi

O.R.P

imv)

Tt:r&idity

{NTU}

REMARKS
(color, sedimmt,

ndes)

7oo L35 ,e5 101.00 tLl,52 o.oo 1,23 .3\" I 3b 3r? Otouct'.1

3ro t(o,a^< "&5 I 01,08 it-l ,5G o.oo -7. t5 .'llel -bl 5)A Cloudca

t32o Lg,n5 "&5 io | .ot 15, b1 o,oo -7,A5 "351 - 5(r 3\5 cl ovclu

t3,o- 7u a-5 "a5 lol,p6 tq,al 0,0o 1,42 ,357 - 1,f L3G
,

clovdq
t4L5 35 ,a5 iD I .otr Vr'5b o,oo '1,5v .obb - lo'i lgq cta.a( lcloudv

Remarks:

Bailed - 4 3a 
I lovr r af Si lf., v.,a+er



MONITORING WELL DEVELOPMENT FORM

P roj ect Nunrber : Zrt76. 000._I-YQQ?*

Prcject Name: Colunlbia Falls Aluminurn Compgnv Phase I RI

Developed by': Ca,scade Drillins

N,lethod of Developing: Surge and Pump Total Volume Removed: di l)

Minimum vslume V = (Total Depth of Well - Depth to Water) * (Yolume gaVft) * {# of Casing Volumes)

tobercmoved: v : (q1'3 *ft--]k-tift)*t1.tl2!*savft)*tl-l

ToralDeptborwell (ft): q4 "3 LTIL)
Well Diameter tin1" 

'ii

Depthlo waler{fl): BESIN:'J k 3 i( ru i )
Depth to Water (fi): r*,
StartTime: ilLt{

\\ eli Dianreter (in) 0.52" 1.0" -1. t, 3.0" 4,0" 5.0" 6,0"

Volume (gaVft) 0.0157 0.0.109 0 r636 0.368? 0.6515 1.W21 1.4126

WELL PURGING INFORMATION

1'IME
CUM.

VOLUME
REI\fOVEI]

(sal)

PURCE
RATE
(epm)

DEPTH
TO

wA-fgR
(ft)

TEMP
{rci

D.O.

(ngL)
pH

(slr)

SPEC.
COND.
(msicm)

O.R.P
(mv)

Turbidity

(NTtr)

REMARKS
{color, sediment.

notes)

Lzaa ir I ?tr-3f t1.qt 2efr 1.n o-1()t{ 217 rst ni1r,ttvl tior,.&t7,

lLl { 3o i
*1tp.3r ffi;'i#

-, a a--lL>a 7p l Itr. ,5* tt"t3 1"bg '7"rf 0 .'lt,z 27V '?b.{ Jrnoril5 c\<ut'

lZtrr ri5
I ?u -rr 1r-12 2"utt 1"w o 1gL L{a \02.1 moSt1,t1 L\icLf

r ?,^
I )U\j [l; t: i 1v.37 tv.q3 o.o ?'l S o.'? tt zsl i.r0\ .2 nnoStt,l cLd-ocf

tbiq 1f i Itp. 3f t{. ?,{ 0-b ? l,{ 0.63o L1l 2s.q LU.a-{

l1>3o 4e lk. jtd tt.4rt o.0 1L4 o by{ tbr 110 tba. r

Remarks: tLt5- - pa*s,e- i n

- (e rnov<.I a-lot^.'n ho\t

f^?i-l d.W "tD gvob\ern vii+r,a. {nc ?*^F- (esw.,n.

z\*; fv:neat - bq ++. piptn 3 t 
.l(.,+-.ic-,'-i ^nc(

fznhpinj O tZ3O

P^h r)

Well lD:

tsxe: *l-11



MONITORING WtsLL DEVELOPMENT FORM

Pn.r.iect NumLreL: 2476.000 I Y0j2

Proiecr Name: Columbia Falls Alumilum L-ornpany Phase I Rl

well ID; eemw -a;r lw -q - rw,
oate: '?"f l4f iV .. .

Developed by: Cascade Lrilling .. 

-

N4othod of Developing:-Egge-andf u!1p.

Minimum volume V =

to be removed:

TotalDepthafWell $1: 9tt, b
wellDiamererlin;: ti/ " 5ite.1
Depth to Warer (ft): BEG,IN:$ ? E. ,i U fT O c ) .

Depth to Water (ft): END: ? z{. t 2
Sta*Time: -835 .

Total Vol*me Removed;

(Total Depth of Well - Dep& to Water) * (Volume gayft) n (# of Casing Volumes)

v : (qI,b n-]-5:lJ-*ft)*u*5-12!.*gal1ft)*t 3 I

Well Diameter {in) 0.52" 1.0" 2.0' 3.00 4.Au 5.0" 6.0'

Volume (gal/ft) 0.015? 0.0409 0.1616 r.i.3682 0.6545 1.022i 1,1i26

TIME
CLiM.

VOLUME
REMOVEI}

(gal)

PURGE
RATE
(gpm)

DT-iPTH

TO
WATER

(ft)

TEMP
{'c)

D.O"

(mdl-)

pH

(SU)

SPEC],

COND.
(msicm)

O.R.P
(mv)

Turbidiy

(Nru)

REMARKS
{color. sediment.

notes)

1aa A< i iq. 4t q{l o.o b.iI i (,,L{ t?3 t?3 vrcsHy Lle q-r

4s 1o ,
t 1t 4L lro .o 'l * ,- t-f 1 ilr iL3 fWsfrrt cll"orr

9{* 5r I
1rl tt z_ q.l1 a.o t,d1 i.t3 t+5 c1fr b AaSllrT c lza-r'

44s 7t: I ti 'tL lt 81 L: 
",J

', q'1 i ,11 l+td {vl. l wo s l-17 t (ea tr

i doD 8s- i 1q qL ia r? o-o x a')v-t;t
t.qLl 11y, 4o "b t lzc,. o'

ItJ t{ lars I It.,rz I 0-3ld o-o t .Y'> l" Lt :3 igc 7u "*1 c{e a*r-

,04{ tLa i Iti ql ,1"08 o-o E.t4 I-}S r?e 'LL lo { l€c^-r'

WELL PURGING INFORMATION

Remarks: ("*rou exishn3 \^rlz \\ {r6ur pwreat , 81' "t pip( anc{ the p'lr\p, anc( t iLotr' c o<-0



MONITORING \\ELL DE\T LOPMENT FORryI

c7. bc TocProjectNrdcc 2476.0001YS2* . TotalDepth ofWetl (ft): 
'

PrLrjlct \-.anl3 WellDiameter tio), Q:' Sree-Itia):
Dep&toWaler(ft):gecui: -? 1, ) 5 E[

o"t", tl ill I b . Depebwdsr(ft):ry.-7a .il 5 lpc
\1,.r1-:,r...rt'D;r:l rr;- r - -'. TOti:] \'iril::e RgmOled:

Minimum vohm V = Gml D@dYGil-Dd to Wder) * (Volrre eaUfr) 
t (* ofCasiag Volumc)

toberemoved: v:rtl.rc e-'Iz,z5fr)+{L_!flla_sd/ft)+t 3 I

v* lLI.lsr zr?t

',\; :- -'.,: Ii:l) 0.52" 1.0' I:' 5,r'

0.0157 ir lf -ir' 1-1-:-

\1ELL PI RGING I\FOR\{ATIO\

1'IN1E \ L-t l- \,1E

RE\1r-r ! ED

_i31 I

PURGE
RATE
(pm)

DETTH
TO

E?TER
(ft)

-r\lD

'r-)

D.O.

(mg/L)

SPEC.
COND.
(ms/cm)

O.R.P
(mv)

Tutidil,

(NTU)

.- a'"1 .I.RKS

: - .:jinient.
- _:a> l

44,t5 t 14,11
'/.t < i 5 I /0-?{ 2.bL o. k?q 27c /a op fi efr,t 7
t l, rt. {o I b.7 t 1-Q t n aaJ ' - r"if\ z7t 7_,, f edi sht

t45 { &o I i0 g7 u"' -'- 7-\L 2s{ h' ndl,sh

$a( 3o \ -7 2 -zv tL,ti{ O-see t_ ,.,\L LVL ( /"on

16 zo \5 I }L tV tt, f1 C'CC: 1-1 t 0.v4,; 270 /zj il

16fl 5> i 72,L7 ll ,t {2. (v.-vev 7-?5 o ,917 2?7 7 6,1 cl

t5q5 vo i 1L.28 l,.zlo 0. 00 7. 3t' , :Jl 2'i B 'lq, t LVa r
555 go i )2.21 ll,Za 0.00 -:!

?oo itz ,3

Ir to q5
\ 12 tct i ( .c15 Coo 1,za c.81t ,q1 )q,l LLC6T

l\o15 loo t )2.-La tt+ L o.c0 tt f I eql -r(', t e\-Ldr

tvZ9 Ito t 1L.78 \.53 ir. c0 1,Lq 0u1 $'Ao'r t lq . a L tgr,ar

tuSb lLo t 1z.t-c rr Sj 0. 00 -7,30 O. lLrtl z t-l I G,'l C Lta r'

Remarks:

Rerrnov"d downhltc lqyr'lrw<n+ - 9O lr 4?inX,ztec*ia an& yumr,

5v rXtal watt

I)e":.1 ;i,J br Stan I ime :



MOT,.{ITORING WELL DE\TLOPMENT FORU

projectNumber: 2476.00.0ry00? 

- 

ToralDepthofwelt(ft)r 90'l'..CTo()

oot., S /l8l lla Depth to Water ): END:.

,e
. 65 Lro<,

Deveioped by': Cascade Drillins Start Time: i I

Method of Developing: Sqrqg and PumD Total Volume Removed:

Minimum volume y = (Total Depth of Well - Depth to Water) * (Volume gallft) * (# of Casing Volumes)

toberemoved: v = ( 6lc,to n-_32-$ ft)-Lt,g]zggauft)*r 3. I

Y : 1?'53 eil t7'ft

Well Diameter (ir) 0.52" 2.0" 3.0' l.tj" 5.0" 6.0"

Volume (gaV11) 0.0157 0. 1 636 0,3682 0.6545 1.0221 1.1'726

Remarts:
fievalov<- dor,^rtrl'.ore €q.. 1rt^.-nt

\\ ELL PL RGING INFORT'\{ATION

TIME
CUM.

VOLTIME
REMOVED

(eal)

PURGE
RATE
(gpm.i

-t\(D

'ai

D.O.

(mg/L)

pH

(SU)

SPEC.
COND,
(ms/cm)

O.R.P
(mv)

Turbidity

(l'{TU)

REMARKS
(color, sediment,

notes)

1zctr a5 L -l ett' ' -Itt ll.'.at'{ rt 1,zz O.roo9 a\t{ J09 t t-r:cl,q.t

rtr6 Llo "L
t' al il_fl_ l,7Q ) -24 0,604

"L{ 
1 'L) LVnr

lL,/f, s5 L It.q z t-w 7-L't - ULL z4q /t L Ctr;rr
7 utt ro L I)"ZL z.?* O-6o9 Lz/ 6 4/ , (LV

t3@ L -7 
L- vo tZ"Lil ?.-tgto 1.a3 _* 3 t1.Lr (,\o^

L f I uro Q.a8 2.12 r".? C-(a-c. r
q,L lL(cro t'L"LlLl 2-\5 734 a,.l6 fi.3U Ctzar

a.reens.JtP
-7? €+ Cf i,") , ere-*ri cq t ar\a/ Fr,wr?

Pro-iect n-ame: Colunbia ljalls Aluminum Compgnllhgsg_LBl---
welr rD: Y!te---'l-WiE-K[-l.tt^l - o "r t

I



MONITORINC WELL DEVELOPMENT FORM

Project Number; 2476.0001Y002 
"

Project Name: Columbia-Falls Aluminum Comoauy Phass I B{ . .

wellID:W-+ -nLl i c{ / tl'FnnW - O'i A Depth to Water (ft):

Dare: SirOilte Depth to Water (ft): END:

Dcveloped by': Ca,scade Drillins

N4ethod ofDeveloping: Surge and Pump Total Volume Removed:

Total Deoth of Well (ft):. ltH.05 'fiIc)

Minimumvolume

to be removed:

y = $otal Depth of lYell - Depth to Water) + (Volume gaVt) * (# of Casing Volumes)

y * 1tt4.o5 ft-_LqLt Lh_ff)*LJ-HJ2-b-gaUft)+t . 3. I

v* !s.toI ex n'g?

Well Diameter (in) 0.52" 1.0" 1.4* -1 .1, 4,0" 5.0' 6.()"

Voiume (galift) 0.0157 0.0409 0.1536 0.3682 0.6545 1.0221 1.4726

WEI,I, PURGING INFORMATION

TIME
CUM.

VOL{,TME
REMOVEI)

(eal)

PURGE
R.ATF,

igpm)

DEPTH
TO

WA-fER
(lt)

TEMP
("c)

D.O.

(mgL)

pH

(SU)

SPEC.
coliD.
(msicm)

O,R.P
(mv)

Turbidity

(Nru)

REMARKS
{color, sediment,

notes)

0la t5 L lo-t .l b t0,17 Z,z b b'lr l . r3?5 2tb 70.3 LVar lcbr,,clq

,0t5 2a L I o.r. t {o la,g2 a'fi 7.62 ,3'15 2qq )$i t'U atr

r0zo 76 .L r0'',,1 b io, ?, l,aZ J, lo .3? 5 2$Z 9. 3b cVc.:r

Remarks:

Bernov'tot ?vm?' 9iginl and al-o'Mcat box' 105' Tigin$

ln i*ia I wa'{<.r 
^rsV 

colo r cd dve *r Anw+h $-r- 
?i?" t frtn.T lsl:'z-l

Start fime:



MONITORING \I'ELL DE V'ELOPNIENT FORM

ProjecrNumber: 2476.0S01Y002 TotalDeprhofWellftlr 5't,25 , -, ., ,r

Proiect Name: Columbia Falis Alurninum Compgn)'-EhgSLLR-l

Developed b1': Cascade Driilins

Well Diameter (in):

Depth to Water (ft):

DepthtoWater(ft):END' :',U, , qg LTDC)
Start'Iime: f] ? t{ ?

Method o{ Developing: Surge and Pump

Minimum volume V : (Total Depth of Well - Depth to Water) * {Volume gaUft) * (# of Casing Volunees)

toberemoved: v = <#,25*t-!1a-9-bft)*LUfl2-.1q1gaUft)*( .1 )

v: '41,4 . -l.Zq
gal

TotalvolumeRemovea, 20 
BOt 

I OnS

lVeli Diameter (in) 0.52', L0" -) -u .1.0" 5.0' 6.0'

Voiume (gallli) 0.0157 $.0409 0. i636 0.3682 0.6545 1.0221 1.1126

WEI,L PURGING INFORMATION

TIMH
CUM.

VOLUME
REMOVED

{sal)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(ft)

TEMP

t"c)

D.O.

(mg/L)

pH

(SU)

SPEC.
COND.
(ms,'cm)

O.R.P
(mv)

furbidity

(NTrr)

REMARKS
(color, sediment,

notes)

)*i<t L 5 I \t zt 1.2$ cr,ctt "l"to
"4qt, 2ro 9o.,o LUeq,f

fr?L i5 J- '{ 1.30 9rq o.51 'l.tZ ,547 Ltt Z.qo CLLf'f

Ito'i zo L lr"ao 9.o 3 o"tt, l. zc .3ir ZZO I .'{b Q (a *:r

Rr:marks:

N0 clownhole quigrn-en*.
0 prn bottovn ltr r e t ards so n o Svni 

^g 
, 
".d..( .

WeMD: VV5 -

Date :



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX C4 

Groundwater Sampling 

 



- r--

Well lD;

DTW:

DTB:

CF[nw 'O o I aate: -9lZc lLb_
Depth of Pump lntake: "' I 5' ' ' 

.

Totat votume Purged: tL 1'5*

.{ g 5.t
t s*,'Lo

Purge Start: Time: lc,/5 CPM: -?J psi: a-) Discharge Rate: IC
Purge End: Time: t,C.)^I))U' CPM: ,- psi: <1)f\LL) Discharge Rate: tc

Time

DTW

{ft bls)
I0.3 ft-l

PR
(mllmin) [100-

500 mUminl

T

fci
[370]

Sp. Cond.
(mS/cm)

I3o/o1

DO
(mg/L)
110%1

pH
(SU)

[+/- 0.1 units]

ORP
(mV) [+l-
10 mvl

Turb
(Nru)
110%l

Volume
Purged
fqallons)

1fr50 '/E g; 2 fct 14,,lU 0,21t7 a|,€d 1,5 6 L qq t

t253' '{6,q)1 I),01 o,7,57 /?.od '7, qo -?e, ,)?,'-)
t< t/ z_

tSao \4 cl t ! lz,b,t 0,r(rc) 1s, 0 Ct
'-7 c'4ft uL .L'r'-. /(l

t105 Tg,'t i2,44 0,rtt,3 CI (!o 6,f1 3 "/ {i be'
310 qE, qq /2,r9 a),;J6,,1 0 ,c) t) 6,'v7 "-/; 5,/ I

i9 it 'iq CI4 jz 4?t c,,75-'4 C,0( 6,Fc 4f) 5 V5'
32-o T& ,d(cl t,) , r^

lL.1 -l)
0,jf5 L' , U'L/ G.be> '2L 5.q5

q35 ?1,Oc, /4 r?i 014 v u,00 @,6'.T '/ ,c8 L?" 1

Purge YYater Description : sl,q hTlv 6 f a"'d v*

Sample tD, Sample fr**, J&.
Labrotory Narne: Te$t America

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 200.7 / 200.8 ! 245.2 I 6CI1 0C I 60204 /

74104

NOTES:

Hor,r'k-'1 f4-o t,t,q [ , ,

Pt,rr"g ffto tt4 6
twi,*)\ ?hozlbq

AQ TAL Meials Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 7474A V

AQ TCL PCBs 8082

AA TCL Pesticides 8081

AA lbt-lCf"id- 3353

AQ GeneralChemistry 300, sM20238, $M23408

R.IIIX ASSr}(:IATtrS IN(: Psoe I o{- I



Well Sampling Sheet

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AO TAL Metals EPA 200.2 I 28A.7 / 200.8 I 245.2 / 6010C i 6020A I
7470A

A0 TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 5010C 1 6020A
I 7470A

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM2C23B, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BiC



we$rD: crrnw - cc3
,ntr, 23. I fl

o"t""litqlJU,
Depth of Pump Intake: * { "L-

r! 't cl
TotalVolume Purged: '7, J J *5Lt .L-t L

Purge Start: Time: 07?? CPM: 11 psi: 'lz)fr Discharye Rate: q
Purge End: Time: d,:/ t5 CPM: .t5 psi: 76 Discharge Rate:

Time

DTW
(ft bls)
f0.3 ft-l

PR
(ml/min) [100-

500 mllminl

?
I

fcl
i3%1

Sp. Cond.
(mSicm)

t3%l

DO

{mgll)
I10%i

pH
(DU'

i+/- 0.1 unitsl

ORP
(mV) i+7-
10 mM

Turb
(Nru)
110%t

Volume
Purged
(qallons)

€ 7{/ f- ';"7, q ,) ?cc
{j+17 1:./, i '7 q00
o +5+ J.q,€16 3€*
og0+ Zi,'t t;
(t 9l ?3, €l $ 7dc "?,L|5

2, a5 ?,0 ( 7, tq fi3 l/c?c1o
oftzz 2f .er {l fi {1' '"! t/{ Lt 0/1 Itln 7, ?o', 90 ( 6{/
Ag, Z1 c2 a1

i' Jt ?. {t3 l,G)/ 7, Zg .i 2.ci)/ I
:f /:. ZIt!'/

a{/12 Gl 1 2.$ {
I 7/;It 2 "l 7,7 L TALf 6 f€.

CIsfi 1- 9,6'q 2,6) o !, ?,t ''7 ,) a+ir i 6,5 q7q
09q z f &,t J., Q,I; i .72

It / f 7.'l{ 3€,t 567
Ol4ct 21:.11. 8rq '2, CIt-l l,l7 /,5 7 477 't-Vc-,
l) '1 n'- 3 tt':t 9, tb 2,4, /7 , l2- 7,5t -itV 7 1't "- 7,5'.*/;'
oq c(\ fl 1i 4//1

- , (,-t 1- i,d ,1t 2.7 -l
/11 . t7 z:? 1 ,!i j rttr ,..r 7

,1 ...,4 0,47 '{,.+ 4, v5a "'-Q a ':at-J

Purse Water Dascription: "'/':,' A u
Sampte ro, Sample ti*, JI,E-

Labrotory Name: Test America

:--_:', -"- _

AQ TCL VOCS 8260

AQ TCL $VOCs 8270 I
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 2A0.7 1200.8 t 245.2 / 6010C 160204 i
74704

lh i fu, ?n cfi+ ? ?t/?firftot\qb
(nn-lmrt bo* ?+02'tz-\

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2,/ 6010C / 60204
! 74744

AQ TCI- PCBs 8082

AQ TCL Pesticides 8081

A0 T"trl Cyr"d- 335,

AQ GeneralChemistry 300, SM20238, SM2340B

AO Nrr*,

nl1rIY tresnl1laTtre rtln DAfiA 1 Af-l

It

I

Ll,



Yr:l*, ,, { {7

werr rD: Lf fLtUVu*UU=
Drw: '15i. ,q

Date: _,LU|-L)LLL:
Depth of Pump lntake, Zit ;
TotalVolume Purged: '; ;LDTB:

Purge Start: Time: '7 t+o CPM: psi: ICF Discharge Rate: 7
Purge End: Time: t0D CPM: 4

L.
psi: t,.s Discharge Rate: 7,5

' Time

DTW
(ft bls)
10.3 fi*I

PR
(ml/min) [100-

500 mliminl

T
/O^ '( (,)
t3%l

$. cono-
(mSlcm)

I3%l

DO
(mg/L)
t10%l

pH
(SU)

I+/- 0. 1 unitsl

ORP
(rnV) [+l-
10 mvl

Turb
(Nru)
I10%t

Volume
Purged
{oallons}/q W7 ?S fr ,f]t{ bS.35+ briC "7.9Q -87A tflfli il (). I

1E4. s2.n fi) froq C Sr UU1 ?*a 3q> tci.tr, {).'z-
x{}' C7 clo ,i- ,, I n.7q, 161 i(,ut:-, t) <
ftlL rq: ?i -f\4 ,rt<t U

74
{ l}.< 51 ).q? -7.2q -4.qR t *Dt) c4'*,

t 4Lt l A alr -1
ll. 1 LriL 2.b I '7.)-q -*iz iu;''i; C),5

rftt
: l*ft cic;4 q31 n 4L:2- ) ct7 7,3i -rt'K7 ;Dt:{) o.b
>7 I 'l-rl'-r bn 7,v t 3.1ii:) 3 1r t '7 ttv _ 4,Y+ LQQ0 (1t, j
,?_

t1
I l? - ,*/tI51 .r-r-l.

'/ 
,t "t ^, 1.-f).\'::it 7.t {r, 1, bet -Ys,t 'L:L L' o,R

?a; f;;,e;?, v,Qt0 rt,3'Lf,Q 2C6 a.q2 -Liq5 LALQ C),C)
QaL, ;a.-r4 f !'\aa D,'<,zet t.9 ,; r.,? ._u?'4 /L{-L i-o
I ri u-w t,br U,7;? I .rb t.d) ,f.f:{: /r
?w is; 44 ), 5l .a ,*l tr-tiz il,tild)
pA l tS?. "t tt il.3t L7q *.sa -50) i@ ,?

I ;r'u c.*)i l./5 {. tn€ -5r'
--
-5L k
:q'..c,

i4 t , l.q
5r.q€{ lsd -(.+ n frL, 1,7 i Y.1U., !c-{f ; /,s-
{L* t"_ Ca) a,zq< i t2K Rri, tLl){} t.b

9urgeWaterDescription:\,3,,'|",.,o!,,,..,{rliti:,W '*{'T;\,
SamplelD' Sample Time:

Labrotory Name: Test America

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2CI0.7 / 200"8 I 245.2 / 6010C / 60204 /

74704

NOTES:
AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.21 6010C 1 6020A

I 747C4 X
AQ TCL PCBs 8082

AG TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AON-t*"t-300w

nfIpnltY aeqt-)ctaTtrs tNt: Pqao

S|eaq,t*"tUi,



19 ts
Date:

Depth of Fump lntake:

Total Volume Puryed:

200.o

+l- 0.'l uni

'. lt r{r,
:t- . ' . , r: j :t . r

sampre D, Ck-/ilW-A*&- 6i,4/
Labrotory Name. Test America

?AWrn

AO TCL VOCS 8260

AO TCL SVOCs 8270

AQ TAL Metals EPA 200.2 f 2A0.V 12A0.81245.2 / 6010C l602AA I
7474A

Matrix Spike Duplicate

AQ TAL Metals Dissolved EPA 200.7 I 20A.8 ! 245^2 / 6010C 16020A
I 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.i, SM2540B/C

Vllell Sampling Sheet

DTB:

Durge $tart: rime: | 7L+A CPM 3 psi: tos Discharge Rate: q
rurge End: rime: I iA?.J" CPMr

?1
5 psi: ic5 Discharge Rate: ZS

Time

DTW
(fr bls)
10.3 ft*l

PR
(mUmin) [100-

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

r3%l

DO
(mglLi
t10%t

ORP
(mU I+/-
10 mVI

Turb
(Nru)
t10%t

Volume
Purged
{oallonsi

€lY':l ,\z )_< r{\ ii Y. : ,. .i'-. i I i.'.r,-, *i qLl i{xY t"'t
orb4 53. Z7 lsD n'Nt1 1.1,.,) O r'tC. -Et) ! L,l;i' j,fi-w- tqi_1 W} t-\a :i t.jL: f,tt {ue}

lilt')fr
j.q'

{,i-K) tZ. 22- , o-2*i t.g7 ci.t{ } 5i4 ?.c)

Purqe Water Descriotion:

lllr- o--^ 1 ^f I



or',, l*(.1 O

orr*, {f^Zi4b
Depth of Pump Intake: f Stzr' C
Total Volume Purged: Z ,W

Purge Start: Time: :,tD& GPM:
,n
\ psi: 2{ Discharge Rate: (t

Purge End: Time: q,ry) CPM: 1 psi: lCI Discharge Rate: {l

Time

DTW
(ft bls)
10.3 ft-l

PR
(ml/min) {100-

500 ml/minl

T

fci
I3%I

Sp. Cond.
(mS1cm)

I3%I

DO
(mg/l-)

i10%j

pH
(SU)

l+/- 0.1 unitsl

ORP
(mV) [+i-
10 mVI

Turb
(NTU)
f10%i

Volume
Purged
{oallons}

(2C '.qq ,'a - .r,.-\
'+"!\ r f'CII I -ttti/r tr. ia <.qt t-i1z ,i-{ ,.2<'

t/)> ;4$1 {}.+q qn 1.q z +ir; tql ;Q:

r3a iz CS t^l iti I 14 U3 f ,l' ++ 41 j =6
,q9 iLl Iln r nf)

;Lto '<> - r'--*+#iJ.it'*
€4 \ctffi

3.3 r l-l I .L\
1( Lt5 lUia . Y-S' i,3L'

It: --a 
=;-l)-a'-r t"1q

7-{r :v ,. .) '?.tJ| g --rU ....H\ 7.il
etu
tii] =

Q, clZ sari *?c fr.1r-;2 2'i3
234

( 4q q+4 2,Zq
€4q#, -: -- g..ZL I i,; i.4 L., :w qdl.l^ 2,4"q,

purqeYyaur Description, N (W $/l l,grttWt €Dl*ir
sampleto, { tr/l.ii,l-t U i*\t\j _sampleri*u,&

Labrotory Name: Test America

Field duplicate

Mairix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 i 200.8 I 245.216010C I 6A20A.l

74704
AQ TA.L Metals Dissolved EPA 200.7 I 2A0.8 I 245.2i 6010C I 6020A

I 74744 v
AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"i"l Cy",ild" 335.4

.AQ GeneralChemistry 300, SM20238, SM2340B

tr.)UY ASS..)(i|ATFS tNn Peoe i nf

Well Sampling Sheet



tlUell lD:

DTW:

DTE:

ffi@
aa.n,, . €3"*71^lk

Depth of Pump rntaLe' I 8k;,'C)
Total Volume Purged:gq.zt

Purge $tart: Tirne: [9'E CPM: /)1 psi: lCO Discharge Rate: t)
Purge End: Time: It55 CPM: a psi: t0D Discharge Rate: IZ

Time

DTW
(ft bls)

lo.3 ft-l

PR
(mllmini [100-

500 rnl/minl

T

fc)
[3Yol

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/Li
t10%l

(SU) 
.

[+/- 0.1 unils]

ORP
(mV) I+/-
10 mVl

Turb
(Nru)
i'!0%l

Volume
Purged
(saltons)

63, K "{ ''ri7 r::; L-,; i- U7L 4 iZ.* 2-.* t t2\ u.t
r T1QF -ii-/ *1

:. ,l i,.. t:.- ')! o.2
r -.?

.]-.--l | ,.)t z! I -t a 1^j -- -.' at4 o.<
'\ '- -t 'ivJ.--l rq t? :.' {'-, . =:_ --; -J\ ,\+

:Q i6r ii, ti tlZ q3; t diL t', 6
r,',.j 7 '; f-- r!-U l4{t j\* iQu r
T7.?7 rs. t\, \,,-- r- Lr:j t.q I t{i Ut7

\?*k2 ',i \.- --' 
' ,-r h. r -: .- q.3z t )i.'1 IQL ('

i Q;i; , (-t l,' | / i,2:7 rPq lq;. C,q
l{ ?2 :,. "; .r- 

*l
I 5L. fi' rs iL .-, Fl

/,-t 1,3V t.r rx<

sampre D qffi,U\ffff: qLli sampre rime:
Labrotory Name: Tesi America

mlity Control

Field duplicate

Matrix Spike

Analysis -
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA200.2 I 2A0.7 ! 200.8 I 245.2 / 6010C 16020A /

74744

NOTE$:
AQ TAL Metals Dissolved EPA 200.7 / ?00.8 I 245"216010C 16020A

t 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trrcf-,d- 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nr*.

)(
-Y

ROUX ASSOCIATES. INC Page 1 of I

Well Sampling Sheet

-,i, 
-

.32

i-r

puroawaterDeecription, d-fifl tl iAA L{A hfv'{t/ I bW,"An (t\i)t tr,



werrD: CF fl^OW'- CC$,.:,.
orw',_U'] "oi li -_
DrB: c1 r_:i 51>

o"tu, c1 )t"1 Il!,
Depth of Pump lntake: tu '/3T
Total volume Pr.rged: ^' (P !\e l\Dtz: :.,

Purge Start: Time: o.lc; I CPM:
ti
J psi: 75' Discharge Rate: r)

I

Purge End: llol tto Time: t5/ o CPM: 3 psi: /oo Discharge Rate: to

Time

DTT'Y

(ft bls)
t0.3 ft-l

PR

{mlimin) [100-
500 mllminl

T

fcl
i3%t

Sp. Cond.
(m$/cm)

t3%i

DO

img/L)
I10%i

pH
(SU)

[+/- 0.1 units]

ORP
(mV) 1+1-

10 mvl

Turb
{hrTU)
i10%t

Volume
Purged
(oallons)

l0:0 ,'. 7 r (.) 4 /.'t*:
ta-. r '

,12nI
l tv I 7,4 q q,?r/ i 4, cn:t ":2li,:^t )fl,;3 ..- /) (-

'0 lG, 7c',0' 1 a..",1{ 7 7,1 I Ct,rin i q t f,/t..' ''?t7 i, / a.c
Itt7 (t,c,'l lco L,t al 4

;..,. / I
',P,,b-) hqt' i'5,qq 't,z i

l02. fl, rt t; '.|,! v tl, -'l), @,'C|' i i ,!'i -r:?+- tt 't=!/
io 1ja ry,i 7,1 ,

a- y') ''Y'rv L | lit c) ' 7, c1'C' 'e7 F 5,oii
t1a t l1 4,.4 // I n:-ti >,q.1 4i1 17 'r:: -1trt <g

"10 ) f r-t ??.,, ?,, l0o '/1 4t. t ) -.1(../ |.'.; /r+ , ;ti; -12 o / V'-)

i0'rlj Vrt,{l :'- 7e,:t LV,LT 5,',v-: 5,5 ,, l"t,ac -11"1 .\' { t,

(@ "'1.- ?, /J*l ., .1 / T,gb c'4'
./tA7

d' n:J,L -. iti:t,1 * 4a'Z 4!' 'a

Itltt Bt. lo 7,4 t 5"i / 6, 5, O6, / 4.?? -t;t:j /7, i
c'/:, 94,/:i qun 1,6 0) q,J/ I q,:/i7 "7il ?7,ti

,!llQ 96,7* d t,-) L/,4 
1 1,'/ ' ///,/f) -3tZ 7.6/.1 Qr5

il*l$ Jru\r{
i /!14
'/ , ttc^ 1,f o '1,2 5 iq,Cc' *t60 y6,c) ..e.5; s

tL\3 F.t,3,

Purge YUater Description :

Sampleno, Sampleti*",W
Labrotory Name: &$!  lnqrjcq

rality Control (QC) sample

Field duplicate | __
Matrix Spike T-

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 120A.7 1240.81245.2 / 6010C 160204I

74704

ll-oribro - FfiOi lct t Fu,m,D
NQTES: tun hrci bL'i Fftc,=, i1 ffi0ilt"i['

/lQ{:t ;r1s-r;, tlecl ./, ttt i.C(

?um4't Wr lt rt'trl tq' t I

alt o',v {nv tttVltlVcft r'nd
{9,$<f.{ rs
fuvY()Lprt Ql$lt("

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.216010C / 60204
I 7470A i(

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0lbtrrcy"r,d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nr,ri"-t. 300.-3501 353'2,36 x
Dane 1 af 1

/

Well Sampling Sheet



7t,.'5
V

ltYell lD Date

Depth of Pump lntake

TotalVolume Purged

fr-rL4
8F 

.

Lt

Purge Start: Cffi Time: CEIS,; CPM: L4 psi: 50 Discharge Rate: lbO611
Purge End: i12c Time: It20 CPM: ,l psi: :r!. Discharge Rate: yoO wt I

Time

DTW
(fi bls)

[0.3 ft*

PR
(ml/min) [10&

500 mi/minl

T

fc)
t3%l

Sp. Cond.
{mSi/crn}

f3%l

m
(rnSL)

110%l

pH
(SU)

I+l- C.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
t10%1

Volume
Purged
{gal}ons}

iflq5 ffi"Q It1,L, qry t<1 i i-Lr, b-T( z;$tr vrne* 0.7
, LCtl *3 as rilL' 61.t7 -a-)/ 1, -r1 r.5q zt5 ilt GU. u"{-i
\LL'5 {7.* GCE ?l '( ffiax u.u,

IU v ,.:
; rl \,1 -1 \Li I ))L <.5t 7:/1 t,tr'; i 4.'+- Y

iilr5 ;2"{'6 'lLl t.vl X-1, S ?-) t ;;-! )-
' ,i | , ;:j ,.. ( r:i- ' ,a,-,,i U L{ -\ ]ri ,/,-D / t |1, l.z
inTs g?_..s'b lL;L 7lz l.0lLl t.35 x_1ul ?,:i: qtb lj
{*fl| E>",, 'i -: ik D t/ -/k,/ 1 qa IZZ i.t* 4bq rtli X t.b
IT]AT .d7 s= ! i. it&,v ) /.

t !-1 t t .j\ t. tq tL,) 4fr
'r* di i, -r 'i\/v t? 4t tq* tg .{7 ',-r'{-

c-'E'. 2
:= I ;.i .-\ j' i {-'* ,-', iL )'-, -1 1-r- 2.2
':'\Pl

t {El t-l *.71 Tdq 7.q
fe.ra \( d,-, iva q u.q ' ti{/ ,,ll t) 1 )lrLt L'('a-, Z.la
lnt l': 'il2. r: i t/ 1.1t : /rIl {t? B'-75r 'i. -'.LV ) 477 )-F
IrEt *2.vY /t-dr V.1* ",]' iU rx EstT E1 n Lt2 3.O

71 KL*x i u,t- t-Y r'l- i r.{p 6l"t]ts .-a:.-.
-2- j t' LS' 5,2

Purge Water Description: i t:,-':;-' 'A/,il/

sampte tD, {fi't]L4lr Lllt, .-{r !'l _sampte rime:
Labrotory Name: Test America

ICS

Qualitv Control {QG) sample Analysis
Field duplicate AQ TCL VOCS 8260 X
Matrix Spike AQ TCL SVOCs 8270 x

Matrix Spike Duplicate AQ TAL Metals EPA 200.2 12AA.71200.8 t245.216010C 16020A /
747AA

NOTES:
AQ TAL Metals Dissolved EPA 200.7 l2AA.8 I 245.2 / 6010C / 6020A

I 74704 ><

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 >L
AQ GeneralChemistry 300. SM20238, SM2340B

X
ROUX ASSOGI,LTES. INC Pase I offl

w
q44

'',.:,

r-.i) .t

,?

?.

I

titi



:4t? #

we, rD: c F/lW-ct r: _
<-'>1 f ')DTW: n - o-

Date: el lZ{
Depth of Pump lntake: €S'OD
Total Volume Purged: qDTB:

Purge Start: CIctb\ Time: .,.60 CPM: 4 psi: tri-l Discharge Rate: luo
Purge End: t\uc Time: 12c CPM: q psi: l/11 ) Discharge Rate: luo

Time

DTW
(fi bls)
10.3 ft.I

PR
(ml/min) [100"

500 mVmin]

T

fc)
t3%I

Sp. Cond.
(mSicm)

{3%1

DO

imglL)
I10%I

pH
(SU}

[+10.1 unitsl

ORP
(mV) [+1-
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
(qallons)

1\bL" f2b tJ) (. 'r-i .,- t*: I .oq q'"62- 29. 3q4 3.5w €zgt lw; ,ftS ,,f"%+ €"ot 257 4at '3"tJ
ot; 67.88 t6C ?n ?_.ol t-CIo E- CO t7C-''t

lz-) Z- 3/n q-8

purqe water Description, Ctf MU , il-l'ttlU lnAa tn r al fur
$ampte ID, Sampte Time:

Labrotory Name: Test Arnerica

Anaryqts

AQ TCL VOCS 8260.

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 ! 20A.7 / 200.8 I 245.2 / 6010C I 6AZAA t

74744
AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C l6C20A

I 74744 x
AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"t"rcy"'ild- 3353

AQ GeneralChemistry 300, SM20238, SM2340B

PIII tY ARRANIATtrE INN Pqoen of*t

Well Sampling Sheet

'l\;u'iV', , {A ful}=-



WelllD:

DTT'II:

DTB:

:fi\ W -O Qltsltr"
5t 5"1 CIepth of Pump Intake: o 

5- I
Total Volume Purged: - 5" , ,,' lg5il .9 c

Purge Start: Time: /'{tr CPM: psi: ? f,5 Discharge Rate: q
Purge End: Time: /atq GPM: 5 psi: 7V, 5 Discharge Rate: q

Time

DTYII

{ft bls)
I0.3 ft-l

PR
(ml/min) [100-

500 ml/mini

T

("c)
t3%1

Sp. Cond.
(ms/cm)

t3%1

DO
(mgll)
t10%t

pH
(SU)

[+/- 0.1 unitsl

ORF
(ffiV) [+/-
10 mVi

(

Turb
(Nru)
f10%l

, itt/t.t.t/
Volume
Purged
(qallons)

iSZO ?z',ti ti 2{ct
525 f,5A 'f 

, r_5 d"9&3 7 ?.3e f, c5 26a ) /ooa
I q90 t '1 v 0,30$ 9 I Z,ei 'V, q tt zs7 t 7/aoo
I 5,15 3r,5 fr LV,q o,98 -f 9?. s, t V, vC- zg6 {JZ9
i.5'tt {t gor,[; g g, F{ 0,ggl 3g,zq -7. gc7 2qz !:- ?t6
il qt ff,6ff d, ?93 F.{'{ 7,4"/ z rl, / {5
t5 5'd g,sq d, ag"/ ?g rt&, J 4*tIt 21- zq7 r 2.t
i55t; 37.,5I F,&c o. rsg 4d G(F 7, ?O zq2 ,5) r
I55tr s5g o,vgzl 'rg 7,i -? 461ttz- L *"r' vq9
lb0 t ,] t"t o, ?% qfr,61 ,Z# Zq? 2-6" g
l od'l t1,5fi rrf,. 71,ozl frz-c 2-qq I I 6r-f
/6C,7 ,f,,9q o, rdrl q/,29 7, Z*7 2q7 / 1,1
'b lc fr,L{6? 7, t z 7,9'l / ?s"
t{b t3 ? q,54 w 8,5 0 o, 795 / 2,fi1 7,26 z.r ? h /q, v

Purqe lfilater Deecription : le ar & /?a ss (au

sampre n, { f: fr l,l,'_-t\i/ - {..k1__sampre Ti*",_M
Labrotory Name: Test America

nlity Control

Field duplicate

Matrix $pike

Analy_sis

AO TCL VOCS 8260

AQ TCL SVOCs 8270

';<.

X

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 12A0.7 / 200.8 t 7.45.216010C i 6420A t

74744

NOTES:

Hai,,bn' f4niiq I

I n nit'i iou.{ FA} ?- r z r

fr,,^^^{-Aotl4t*

AQ TAL Metals Dissolved EPA 200.7 i 200.8 I 245"21 S010C / 6020A
I 7474A k

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

AOJ"trtCr*id" $e4.----,-_'_
AQ GeneralChemistry 300, SM2023ts, SM2340B

A0 N-trbrt- 300i50r1,353r" 365J.

d
d

7
Pnllx assr}craTFs rNc Pac,e I of I

u d"<

llllell Sampling Sh€at

I 41

t

v" zg



Well Sampling Sheet

Well lD:

DTT$:

DTB:

Date:

Depth of Pump lntake:

Total Volume Purged:

AQ TGL SVOCs 8270

/ 6010c / 60204 i

AQ TAL Metals Dissolved EPA 200.712CI0.8 I 245.216010C 160204
t 74744

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1,353.2, 365.1, SM2540BIC



Well lD:

DTIIU:

DTB:

w-0tL Dal",: q i tZ I l[3
Depth of Pump lntake: ':" 'i0 ' U Ci i
Total Volume Purged: Z. Z 5 q

-7\o,b0 (tur\
g l, 8'1 [Toc\

Purge Start: Time: 0800 CPM: psi: +o Discharge Rate: 5
Purge End: Time: 08s1 CPM: 'l psi: l0 Discharge Rate: 5

Time

DTW
(ft bls)

I0.3 ft-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
l3Yo]r

Sp. Cond.
(nrS/cm)

I3%I

DO
(mg/L)
t10%l

pH
(SU)

[+i- 0.1 unitsl

ORP
(mV11+7-

10 mVl

Turb
(Nru)
I10%1

Volume
Purged
iqallons)

ox70 11,3o ZOO 1.<L I .05 9.t5 K. qio 23, .8Y - .15
L87-5 +7 qq zoo B,V1 l, otl il, q: a,gr 242 9.02
o830 17,6't 2,O0 8.6 0 l, ot: ',28 g,q z /70 0, qq ^, I q"l
ofr 5h 17,9L Zoo 9,51 l, ob 2,4 6 ?'.q 5 z2g O, ZE
09,/0 48" oq Z€O fi57 l, 09 ;.4 I g.flcl 227 /,1 Z
QbL{I 79.21 -J..q. ,'L l, o! {,GZ 1,03 ZZ.I l,l' ,- L d,,+ I
nfl6 o 79.32 200 fl,SI (, aS q,q I f ,a'l ?23 l,OT

Purge Water Description : c lga,r^ i*f otain ae. *; +
Sample w: C F/?!,.!Wdl'Z -6,W 

,sampte ti^u, _ffi-
Labrotory Name: Test America

rality Control

Field dupiieate

tu4atrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

I
x

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.71200.8 I 245.2i 6010C I 6A20A t

74744

NOTES:

u:r,nha -ffiOl4ll
{ f, n4*<, i -lrt l, ffr OLtZ I

Qrtrn( €fr bt q ot

AQ TAL Metals Dissoived EPA 200.71200.8 I 245.2i 6010C I 6A2AA
I 74V04 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trl Cy*d- 3354

AQ General Chernistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

:
K
k

ROUX ASSOCIATES. INC. Pase 1 nf 1

Well Sampling Sheet
ir#



Well lD

DTW

DTB

5
Date

Depth of Pump lntake

TotalVolume Purged

qliSttb
+ adq

53,ic
Purge Start: Time: ?5,q CPM: psi: It Discharge Rate: /Z
Purge End: Time: |t{ c CPM: 7-) psi: /oc Discharge Rate: fi

Time

DTW

ift bls)
I0.3 ft.]

PR
(mUmin) [100-

500 mllminl

T

cc)
t3%l

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/L)

[10%]

pH
(SU)

t+l- 0.1 unitsl

ORP
(mV) [+i-
10 mVl

Turb
(NTU)

[10%]

Volume
Purged
(qalions)

il,*;i- Ll , ,11 .-l 27
OCI 16 i'1i ,1 1iav Cfifi L' "'+-

?-29 ,{, I '1 L,;\ J u/- ,{l

o !
I LT c: (, -LI ll

r. J- -; 2Lj 2t :LY(

{ V 
-'r.' 225 '7?r"t ,V (,, <t 6,,'7'i tq z/9

"/; i, '. I , , t f I ,€ I *c,
lq,.q I ,ir.- ( @ ,q5 -c tf2

-l l,q7 .7 f1 z,g(1 t?
,,' (-
L ,.,{ 175,q7 ZZ9 .'11 .-. 7 T) 7, d€l 'it ?.Ll

0qct -,;;. ?l ct,4?'{ 7, {5 -q4 r !,i
Gqo'= L .-/ *t CIrC +,1b 4lct ?--. +

a ri{ (, F":a
L..- .' CI,y r* (3, C, 7,t 3 -53 z7wtt LC

aq t( lLlS',{i z 2? "j 5tt n t),2,

sample fime: g {tAsamprerD: CfHVn'OtZ(
Labrotory Name: Test America

rality Control (QC) sample

rield duplicate I X
Matrix spike T-

AQ TCL VOCS-8260

AG TCL SVOCs 8270

v

I
r

AEB-

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.7 I 2A0.8 I 245.2 / 6010C / 60204 /

-.-d A
l4lUtl,

NOTES:

ch nV - fluf Z -GLu

thrba r;q arq.,

AQ TAL Metals Dissotued EPA 200.71200.8 I 245.216010C l6A?'0A
I 74704

AO TCL PCBs 8082

A0 TCL Pestlcides 8081

AO T"t"rcy.-d" 335/

AQ General Chemistry 300, SM20238, SM2340B

Pase 1 oi-i

,,,,,
ho,4

+



4 3 Ct ctc)

o"t, 1'lZ-f (c>

Depth of Pump lntake: * 11
Total Volume Purged: Z, 7 5

Purge Start: Time: I t2-5 CPM: 1 psi: (o5 Discharge Rate: lO. o
Purge End; Time: tz?i CPM: Ll psi: 6E Discharge Rate: lo, o

Time

DTYY
(ft bls)

[0.3 ft-]

PR
(mllmin) [100-

500 ml/minl

T
:^

1, lv

J ,l

Sp. Cond.
tmS/cm)

t3%t

DO
(mg1L)

fiAo/"1

pH
(SU)

[+/- 0.'l unitsl

ORP
(mV) [+/-
10 mVI

Turb
(Nru)
I10%1

Volume
Purged
(callons)

lii': a.-' 
-:- 2s"o

tt45 lt 2' /,oi o.Q V.qz 110 o,ao
ii4D !? q.iq i,04 O,Q Z "i.Z O,aO ,a,- |

i45 i 11-. [, 03 o.o 7qi o,41
ll sc tl (' . L t,o j 7,q e 7 o,oo < t.0
/t 55 l, l,o1 r'l /'l e.oo

I Lc'O tl t:i lro'l o,o 7., I zq0 o,o a 2, 25

PurgeWaterDescription: a,:;,: ""- x-,*h i ;;* ,,^... l!r-,- 7,tti*
sampre rD: CFn U- Ory - GW Sample Time: I ZrX

Labrotory Name Test America

rality Gontrol

Field d.uplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

to4atrix Spike Duplicate AQ TAL Metals EPA 200.2 I 2AA.7 I 20A.9 t24S.Z / 6010C / 6020A I
747AA

vNOTES:

F8L *""lle, t, c\
frrtrl'

*hnl:* f4ot,it/
{'r, ntrc hcv ra nu'
?yv*np Y4r"t ttcl (c

ROUX ASSOCIATES. INC,

AQ TAL Metals Dissotued EPA 200.7 / 200.8 t Z4S.Z/ 6010G /60204
I 7470A

-
-
-

zl

-

A.Q TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Generai Chemistry 300 sM20238, sM2340B

Paselcfl ",-"".

x

YVeII lB:

DTW:

DTts:



werrD: GFf)W'0t 5 ox", 7*lZ*1"6
DepthofPumplnta*e: 4?3 

,,"

TotalvolurnePurged: ''w / .'7 5,?'+,lt',i
ow,t, W9(70(
DrB: 7-i,5r. (roc)

Purge Start: Time: l25o EPM: ,1 psi: b5 Discharge Rate:

Purge End: Time: 1?.0 5 CPM: u
I

psi: b5 Discharge Rate: O

Time

DTW
(ft bls)
I0.3 ft"I

PR
(ml/min) [100-

500 mllminl

T

fcl
I3%1

Sp. Cond.
(mSlcmi

I3%l

DO
(mg/Li

[10%]

pH
(SU}

[+/- 0.1 units]

ORP

{mV)[+/-
'10 mVl

Turb
(Nru)
[10%]

Volume
Purged
{qallons)

ou 7a ,{'8 50 nl e.t'q 2,12 o,( g,1q ft/o q, o5'
L5& 76,58 I/,EZ ?r5 O O,O r,4g //3 2,gb
t3 ia ad,,'fi tl,5',3 2,,5 o.o 4,Ll g loL ?,13
l9 il //,* ,5b ('' , L, q,q fr /at LrlA

*111& 4/.ga Jgb -gagt- -a;-7 c

1120 / LZq 2,5 6 Or0 t,/fr /o/ 6,75
I q2: / /, /'F ZrrG O,O t,*7 /02 5 ,7e
I 430 /t,24 2,5- 6 d"o q,q'v /oz G,ZG)

Purge Water Description:

sampre tD, C f- fl W'- q15 ':kd_ sampte ri*", I V N-
Labrotory Name" Test America

mlity Control

Fietd duplicate

Matrix Spike

.t i9!""?i 9??1
AQ TCL SVOCs 8270

I
Y

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.71200.8 1245.216010C I 602AA I

74744
AQ TAL Metals Dissolved EPA 200.71200.8 i245.216010C 160204

I 74704 Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trlCyr-id- 3354

AQ GeneralChemistry 300, SM20238, SM2340B

AA N-t*"tr 30q'350J. 3532, 36il

I
I
Y

If?r}ilx assr!{itaTFs tNe fl

Well Sampling Sheet

i 0,2s

T

I
i t



Well lD:

DTW:

DTB:

4= to
Date, glrr ll

Depth of Purnp lntake,

Total Volume Purged:7 t 13
Purge Start: Time: GPM: psi: Discharge Rate:

Purge End: Time: GPIII: psi: Discharge Rate:

Time

DTW
(ft bls)
10.3 ft.l

PR
(mllmin) [100"

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(rnS/cm)

13%l

DO
(rng/L)

I10%t

pH
(SU)

i+l. 0.1 unitsl

ORP
(mV) [+l-
10 mM

Turb
(NTU)

I1O%I

Volume
Purged
(qallon$'

Purge Water Description:

Sample lD: Sample Time.

Labrotory Name: Test America

Quality Control(QC) sa

Field duplicate

Matrix Spike

I _ Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPAZAA.2 I 2AA-7 i 200.8 ! 245-2 / 6010C / 6020A /

74704

NOTES:

No Savnftz rrttrrl<d
rlt,r ll'insfi(,cipnl'

uJfi {+ r, r.t c} I V run r .

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6A2AA
I 74704

AQ TCL PCBs 8082

AA TCL Festicides 8081

Aa T"t"rcy""id" 3354

AQ General Chernistry 300, SM20238, SM2340B

rrf.tr tY accrirllaTtrq lNn nfr

Well Sampling Sheet



rrYe[tD: ctrrnw-ottq
nrw, I oz. !.1.1 _

oa*: ,7: Z./ :
De*thof Pump Vrriue: a ,!,2 k
Tohl Volume purrged: 5t 28,3 a

Purge Start: Time: ) 655 CPM: 7 psi: ?5 Discharge Rate: ?
Purge End: Time: //ao CPM: 7 psi: ?5 Discharge Rate: 7

Time

DTl'V
(ft bls)

t0.3 ft-I

PR
(mllmin) [100-

500 mUminl

T

fcr
[3%]

Sp. Cond.
(mSicm)

[3%]

DO
(mgll)
I10%I

pH
(SU)

l+/- 0.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(NTr.i)

r10%l

Volume
Purged
(qallons)

o 70: 102,5 3 4ae q,qb 2,t/5 0,0 0 l2,qo ^f3 g?,2
o lto {,0 2.6! c ',40 l,g 0,0 0 /2,31 -75 5Z
oq t.5 102,58 q.2: l,LlO 0,o'd tL,15 -95 5o, b
0 qLo / oz,f5 q,l I l,/ 3 0po 12,o5 - 99 58,
o 125 {ctz,t 5 1. t2 0,q,al 0 .00 ll,q0 *94 7l,z
o x30 loz.rS 1,1 L o,861 o,oa ll, gs -82 9q.3
o1 q5 ln,g5 1,IZ o,617 o.oo ft,7 2 -90 5r,3
oqq o loz-;5 4,o7 O, Co?9 0.0I il, 65 -v6 ;rl, G
01,19 /o?,SS q.0/G 0,60G 0.0 7 l/, b3 '1q {7" 4 .O$,ZS
oqg o q,oL 0,95G 0.os ll, bz -76 fo,
oq55 q,07 o,502 o,01 ll,ao -7V 94, +
t 000 tr.qq o,tltl u o00 //,€5 -7b L/6,3
1oo5 q,o Z 0.?g I o ,o0 I/,L{Z -72 4q,7 -

t0 to I q,07 0.77q O,00 //, Lld -09 4o, fl
/ot 5 t 02,6.5 T,0<1 o,37 I o,0 0 //, 3q -6Y 9t,4 o.q

pumewatsrDsccription, S/iq0* c looJr, Y co la v lesT
sampreto, C,C4 W -o(Ai' O sampteTi^r,-M.

Labrotory Name: Tesl America

rality Contrcl r

Field duplicale

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 t 20A.7 / 200^8 t245.2 / 6010C / 6020A /

7470A

l?'r,,4, I i" //46
fitnh-,nl (aO ZaZ-b1 -

AQ TAt Metals Dissolved EPA 200.7 / 200.8 !245,2 / 6010C / 60204
t 74744

AQ TCt PCBs 8082

AQ TCL Pesticides 8081

A0 T"rrrcy"rid.3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0j.i"tri""tr 300J50 I 3532,

r
G

Etf'lltx ARsnl:taTFs INe Paoe I rrf I

7
,

l I



ur/e[ rD: ( "vm uv *Et -+ o"te, ct I lY I _l l"'

Depth of Pump lntake: _ *:_

TotalVolume Purged:

DTW:

DTB:

Purge Start: Tirne: CPM: psi: Discharge Rate:

Purge End: Time: CPM: psi: Discharge Rate:

Time

DTW
(fi bls)
t0.3 ft.I

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%1

Sp. Cond.
(mS/cm)

t3%t

DO
(mg/L)

f 10%l

pH
(SU)

[+/. 0.'l unitsl

ORP
(mV)[+/-
10 mVl

Turb
{Nru)
t10%l

Volume
Purged
(sallons)

Puroe llYater Deseription :

Sample lD: Sample Time:

Labrotory Name; Test Arnerica

^r 
rsrt-r-

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Splke Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200"8 I 245"216010C I 6020A /

74704

NOTES:

N) 54yur tr roi recka
dvt +o ' in Sv #'t cien+
voiurn<, Wet\ clv-,..\

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.21 6010C / 6020A
t 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO Trttreyr-d- 3354

AQ GeneralChemistry 300, sM20238, SM2340B

R()UX ASSr)CTATFS INC Peor' I nf I

Well Sampling Sheet

_ DR./_ _
rto q'3 _



tilell lD:

BTW:

DTB:

oate: qr,q f t!6

tzb.a 5
Depth of Fump lntake:

Total Volume Purued:

Purge $tart: Time: CPM: psi: Discharge Rate:

Purgo End: Time: CPM: psi: Discharge Rate:

Time

DTW
(ft bls)
t0.3 fr"]

PR
(ml/min) ['10G

500 mllmini

T

("c)
t3%l

Sp. Cond.
(mSicrn)

I3%I

DO

{mg/L)
I10%l

pl"{

(SU)
[+/- 0.1 unitsl

ORP
(mv) I+/-
10 mvl

Turb
{NTU)
I1O%I

Volume
Purged
iqallons)

Purqe YVater Description:

Sample lD: Sample Time: *
Labrotory Name: Test America

rality Control i

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260 
.

AQ TCL SVOCs 8270

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 I 200.71200.8 t 245.2 / 6010C / 60204 /

v47AA

HOTES:

Nr,trawlrie co ltect-c4
At,t ,h-, 'tn sv 4'l, i,rn!,,

AG TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6CI10C / 60204
I 74744

AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"t"rcyr"id" 335.4

AQ General Chemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Elnilx aR*{,)nrATtrs rNe Pqoe I nf 1

Well Sampling Sheet



vYerrrD: CfJd \,ry-U\rl o"t , {i -!Z-f \,
Depth of Pump lntake: i I CCI

TotalVolume Purged: j E

DTW:

DTB:

Purge Start: t3z5 Time: l?,6, CPM: q psi; bc Discharge Rate: l50
Purge End: lq'tc Time: ItI TC CPM: q psi: lpC Discharge Rate: l:s-_,rr

Time

BTI'iI

{ft bls}
t0.3 fi*l

PR
(ml/min) [100-

500 ml/minl

T

fcl
13%1

Sp. Cond.
(mS/cm)

I3%t

DO
(m91L)

t10%l

pH

{SU}
[+/. 0.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
{Nru)
tlD%l

Volume
Purged
(qatlons)

1qL l(o :* 7t
6,,,') ad'l' i-4,{fl lr+i i{. q4 _ :qi 71qLR" o.;

1fic6 1q; qZ rqtJ 1t] i.i-ji> iffi K'J L> '-] r_ r q.z 0'a
I 45D ql i )5e ') 3+"r 4R tc ?.8'? i4> fi,2 ()"td
r11-1 L+.q, i,qa .-.7, iq? --' 

i- 11L aqq ts.o n.?
r:* vu-, I L{. "r4 t5u tr --a\

. 4l7F\-J rl - e1!
t \ I:l-: '\--. l'7? ^-a', t-< -< .D

ilas qql i5a q2 '. )-1t 3"112 111 +t l 3q IrZ
q;C '7q q': n.f;.9CI ?HL 1td ?DA lt,q t"qLlra 11.44 Ios7 ' < -4+, 1 -td lt"6 1.S
4lv '1Lr.U z, - ,.) . ', .! ALtL ) .lt 4" 11 "1,tfr 4cL, in..Q ,. \^o

Purge Water Description:

Sample lD t \-.{.'ll i -L'ltl - tj L'y' Sample Time:

Labrotory Name: Test America

Quality Control {QC} san

Field duplicate

Matrix Spike

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2CIA.7 1200.8 I 245.216010C I 6A20A I

74744"

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245"2 / 6010C / 6020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trl Cyr"id" 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

X
PrIrlx assoctaTFs tNC Paoe I of I

Well Sampling Sheet

\

l5s

AQ TCL VOCS 8260

AQ TCL SVOCs 8270



weur,, c+ lwlN-oJq4 .
Date: Ut*7i-r=l k

Depth of Pump mtiuaz ZZO..Q
TotatVotumepuwea: Z, L ACtlLc:rt\

----

BTW:

DTE:

Purge Start: Time: i-:i3 CPM: '.) psi: ILE Diseharge Rate: ,i ' L-

/L't-)
Purge End: Time: lr zo CFM: 3 psi: fi5 Discharge Rate: ro.5

Time

DTW

{ft bls)
t0.3 ft1

PR
(mllmin) [100-

500 ml/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

r3%t

DO

{mg/L)
{i0Ya1

pH
(SU)

[+1- 0.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
{Nru)
I10%l

Volume
Purged
(qallonsi

'!, ., i'"'1 a 8:!J i?- e{,{ )\t * ift #J *i{,>i , L-tA.' C"z
?f . iia- Q:*- i i -l-t:

*L.4j l.( -1F,2 iL/.{*, o.4
n. uL r'. 7,1'l i .r'a, L

'l!
j {l{J - r;'i'+ nt

#.L{rt qa i'ia r I'it -iL'4 .1c Ir.? , i \-L- (1

*{4G l4l.{t< 'lL (,' i -i.i 'L+ ' t 
I' i ui ,c' t.a

i{.:;t.: i Ult,r { t^, ..r \t,rl \. ) II1 TC -b'11 (r {- ,.)
.;-1. - ; !:, q,t r, -rt 1i ,( l-t

i {--, i". ,ri -, t u!tF | *i,; . >l'l l.zl I ;( Z -, c',- Cil{) t.b
4ffi lv. .' .1 1" i. :; '.1 tt{ i{ c tij'4 : L t-'--- ?
4ne, .-+, -

i
I ::,'*1 I .q 1,.4) - t-l-' tq

ltt . ir ' t, .' i:iu :TZ .' ]n1 
'. .ZQ iL' 3i an ,, a L )-,ls

€.4 t4 lll ,*.i .lL,' il,1 JT i21 it ,, l,'1 -L.riz\ ,\.t L 2.
4t'? lLll.lo, qo 1'1,1{4 ii+ L2.3 o.24 "wzl it'-L c' 2-.2

pur0e vrfarer Drecdprion , ,#t**rLtl (,i|u a
Sarnple iD: '.. : --- .i .'' . n :'. . Sample Time:

Labrotory Name: Test

rality Gontrol

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AO TCL SVOCs 8270

Matrix Spike Duplicate
AG TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 / 6010C / 6020A /

74744

tr(iilv assnetaTFs INC

AQ TAL Metais Dissolved EPA 200.7 / ?00.8 I 245"2 / 6010C / 60204
I 74704 lx

t*I
lx
E
E

AA TCL PCBs 8082 1

AO TCL Pesticides 8081

AQfbtrcY*in
AQ General Chemistry 300, SM20238, SM2340B

Pase l of| tnTAflxr{lroorsapJ

Well Sampling Sheet

I.L



wenrD: CF&iutf-olC Dar,;.1l'Z,,rt I I

Depth of Pump Intake: '- I I O 
,,

Total Volume Purged: "1 , 9-

O*t

DrB: t 31.1 t-, r

Purge Start: Time: tq iq CPM:
..2 psi: 7c) Discharge Rate: cl

Purge End: Time: ilc5 CPfrT: v psi: t(.: Discharge Rate: 'f .;z'a#L
I -'t2

Time

DTW

{fi bls}
t0.3 fi"I

PR
(ml/min) [10G

500 mllminl

T

fc)
I3%t

Sp. Cond.
(mS/cm)

I3%1

DO
(m91Li

I10%l

pH
(SU)

f+l- 0.1 unitsi

ORP
(mV) [+l-
10 mvl

Turb
(NTU)

r10%I

Volume
Purged
(qatlons)

9Zo 10,(,t t roo i4,tl8 o,382 5".!.1
"'7 // + d 6,0f

4 ?^', 07,4 /2,5 7 0,9'1 I ,/, ? 
tl 7,q il 5a i,'71\

I t50 icL{, tt,{.Q /:-u n 1 q,q t 7,4 f 75- a 7'/z-tt -
t9a lo"t,\t tl,'7 i A,,tO5 a nl) 7,4 c, F z,l7

'L1tr e [0'1,t0 il,r4 0 ,Llo'.f 1,17 7, "/q fl7 o,ryLl
i4r5 i8"1,10 I l,qG 0.,-lcG ( a'a' 7 hi qq 0,5'2
Ll5"O 1d"(, \c il,i/5 o ,407 7, Va-

-r --)r,r) 1o9 0"?5
tLlS'5 jot, io (l,q fi 0,lo [, +. /1 '7?7 i10 0,o
tJbc (ct,( o /t,4 c( 0 q?q 7,t/ 7, rl; i/q CI"0

fl5', ln-1.\c /1,50 0,90 fr ,1.7, 7,22 '/5 o,o ?,5

Purqe Water Description :

Sample lD c Fn Vvl - C ZO '-' C V/ sampre time: _1fu!
Labrotory Name: Test America

mlity Control

Fietd duplicate

Matrix Spike

AQ TCL VOCS 8260

A0 TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 t 200.7 t 2AA.8 1245.216010C / 6020A /
74744

NOTE$:

llo rnhrt (ft Q I tQ I

?urn 0 € tla trq lp

cnnl+a\ {froLzb1

AQ TAL Metals Dissolved EPA 200.7 1200.8 t 245.2 / 6010C 16020A
t 74744 v

AQ TCt PCBs 8082

AQ TCL Pesticides 8081

AO T"t"rcyr.jd"B35i

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtti"^t"300,35W

at1ttY assnr:taTFs tNn Faoe 1 nf I

I



yvestD: CF{nW'A Z I ?/rz//6
nrw: lt,?l fto.\-.-. Depth of Pump tnare: '- -.s to ( t€',

TotalVolume Purged: 4 ,rorl<-DTB:

Purge Start: Time: l ltLl CPM:
nJ psi: 10 Discharge Rate: 1

Purge End: Time: t5,15 CPifl: I pst: 7o Discharge Rate: ,{

Time

Dflff
(ft bls)
t0.3 ft"I

PR
(mllmin) [100-

500 ml/minl

T

fc)
l3o,L1

Sp. Cond.
(mSicm)

t3%t

DO
(mdL)
[107o1

pH
(SU)

[+l- 0"1 unitsl

ORP
(mV) [+/.
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
{qallons)

4zo
i4 z5 4c1,7 [ it 1,5r1 l,rfl 7,qL 4 V,4 +, ?,5
Itl A.-,.? L' 7q,71 Ir 5.qo 7,q1 4q,c
lqsS ?cl,V I I t 7,L1 zaq zg,o
Hq0 l) o,6?G /,qq n tC-L. E' -) zii. (c, LI

it c,e3g t|.23 7,lL z6 I
t, C, GZ-P G,,I f ,c -l z5g lVt4
t) 0,6?0 5.vi Z5T 11, g '1, 2-

HS ro tl O, (e?4 7.oZ 7,o 7 Z'fr lz,5
lqe' G.60 7, oT /o,7
soL ( '! O. G7Z 7 "<7 7"rrA 1^, v 4-<

q,lL o.b3 I 6,17 7,or Lq7
t5t0 t\ ?,t 7 6, t/5 7,04 ?5-{ 1,qq
l; l, ll 1,oQ o,6ql G,V t T, JI 4.70
trqt nnJ

Purqe Water Description : cleov + selqplers

SamplelD, Sample Time:

Labrotory Name: Test America

Quality Control

. *riet9 9:qticat:
Matrix Splke

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 ! 245.2 / 6010C 160204 /

74744
AQ TAL Metals Dissolved EPA 200"7 / 200.8 I 245.2 / 6010C / 6020A

t 7470A v

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"t"iCy*id- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nrtti""t. 300.,3501, 3532-36

{
(
{

fitnl lY aeqf'rl1taTts tiln Feoe 1 nf 1

Well Sampling Sheel

a

o .-u !'1 C'



werr rD: C trm\\'- OI}' o,t", cl I !3 i lb
Depthof Pumplntake, * € I -

TotalVolume Purged: I , 
-15 

qfZ

Drw: I 3, t, I ttc'r)
DrB: ff3 Zt (roc\

Purge Start: Time: lqf I CPM: I psi: q, Discharge Rate: g
Purge End: Time: i9ic1 CPM: q psi: Lt 4,'IJ Discharge Rate: d

Time

DTW
(fi bls)
10.3 fi"l

PR
(mllrnin) [100-

500 mUminl

T

fc)
t3%l

Sp. Cond.
(mSicm)

I3%t

DO
(mg/L)
I10%l

pH
(SUi

[+l- 0.1 unitsl

ORP
(mV)[+/-
10 mM

Turb
(Nru)
[107o1

Volume
Purged
(qallons)

Hrfr 2/n irs, t I
l7 za 73, C27 Zo0 it,lb 0,lco G-4'.+ 7, .z* ZEr'4, ZEO
t4z5 t7,6.1 Ze ct i/,6 F 0,r{il f,.q 5 7,70 'z C,a / lf t
i3 io Vt 0L Zret i/, Lci o.360 4, V3 7, FL 7-at( /L/o
t;it tq,b zca /1,?6 o,7c7 L 4, /Lt 7,7 'L7" //c
7LlL} LdO /t.12 e,rgz Ll ,o./ 7,FCJ L7{ lCIz 'L /^o /
,qE /1 ,4 llL-t, w /'J,li 0,V4U 4,LI Q v, 6'{ zgc, bf ,5

,J

! qqo zcd [/,{F c,l'i I 4,?A { ,6 ti zgl w,o
iv5'4 79 Acl zdd lt,9i1 c,, rq1 v,c,1 7 ,6@ /ur.1 G9. Z
I,E 5' G t -/1 gZ-v /i, gl r,1 2 a"'lu", "l L 441

TtO l {,d2 ? /.1'' ) 62, (a

/oo 77,c,l t.a0 ,'1,{41 0,vr{ 4,'l5 7,bv zfr5 5'/,, Ll.f*ri
lqoS I Zro //, e'l ( , Toi.l 7,61;

7/,2
'r@ 1

/l l'y'; '7q, {,i

l4r] u tr,6t/ z0c //, bt, C, iq'Ll i,6c 7,01 z f'r 4#, v ,lrfS

Purqe Water Description: clean ,./7d cuh*
Sample tD, Sample Time:

Labrotory Name: Test America

Quality Gontrol (QC) sample

Field duplicate 
I-----f----

Matrix Spike I

:] Anqtysls

AQ TCL \IOCS 8260

AQ TCL SVOCs 8270

I
r

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.V / 200.8 I 245.216010C 160204 1

747AA

NOTES:

+drrl. i yv;, Pfi"u i tfi I

(n urh,"ri 1 #rut F's,D &\)l
Pu r-rf *r-ftuit rt t:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesiicides 8081

A0 T-t lCy*id- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

AON"-b"t-300W

ErnilY ASqnI:TATFS tf,tc Pqoe I nf'1

Well Sampling Sheet

I
I
t



we,ro: cfanw- cza
orw, - l2l'U 5

? /z r / / t,

\4L,q b
Depthof Pumplntake: a 11 0
Totat Volum ePurgedz tu Ll

Purge Start: Time: ) 0r.tg CPM: 3 psi: 70 Discharge Rate: /o
Purge End: Time: l( 40 CPM: 3 psi: 70 Discharge Rate: /c

Time

DTW
(ft bls)

t0.3 ft.l

PR
(ml/min) [100-

500 ml/minl

T

("c)
t3%l

Sp. Cond.
(mS/cm)

t3%l

DO
(mg/L)

i10%t

pH
(SU)

[+l- 0.1 unitsl

ORP
(mVi [+l-
10 nnVI

Turb
{Nru)
I10o/ol

Volume
Purged
(oallons'l

/oft 127,70 z@ 12,71 o,q€l 6,s7 g,6l h 52,
t tCIo L7;t.'lo ll,zz o. t/q o 6,5 I g. zLl vq 20, I

l/ o5 l2v,?( lo,70 o,tlt/5 6.2s 8,o I 18 g. qq
llo LLr.72 lolq 0,qtl G 6,/ V 7, gq Iu (o,o3

t( ts LL1,A3 /o,tq 0, qq+ b,{( a'7 t20 t rf. 6.2 t
t20 I 27,4 5 td,gfr 0, qq7 ,15 7,7 I t2 L 16q
tLb lLq.7( lo,5q 0,vLtl. i,t7 t. 62 t73 7,9q
l-t 0 lL1.'ts t0,3 g 0,qLlq Q,2. l,14 tq0 e ,zq ,t- L/
t35

Purge Water Dsscription: cl0^v^ d ,,rlo, lesE
sample ro: CFA,W- 027 ' GW sampte rr^,_J,E

Labrotory Name: Test America

: Analysis _
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

'.t

V

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 200.7 1200.8 I 245.2i 6010C I 6020A I

7474A

NOTES:

Lfon'b n ,, ,.or t, F,:fio,/ / ? 
,

tr'?,t', { f ',^'a4,,,

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 74704 k

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

A0 TrtrlCyr"rd" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"trb.tr 30O,350j, 353r,365J,3M

Y
v

ROUX ASSOCTATFS- rNC Ilrop I nf I

DTB:

Control

Field duplicate

Matrix $pike



weuro: CFjfrW-OZS
arw, 2k"LfS
DrE: Zb.gC

o"t", ef 13^l L
Depth of Fump lntake: *

Total Votume Purged:

Purge Staft: Time: CPM: psi: Discharge Rate:

Purge End: Time: CPM: psi: Discharge Rate:

Time

DTW

{ft bls}
I0.3 fi.I

PR
(rnllmin) ['100-

500 rnl/minl

T

fc)
t3%l

Sp. Cond.
(mS/cm)

I3%t

DO
(mg/L)

i10%t

pH
(SU)

[+/- 0.1 unitsl

ORP

{mV) [+/-
10 mVl

Turb
(Nru)
t10%l

Volume
Purged
{uallons)

Purge Water Description :

Sample lD: Sample Time:

Labrotory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EP A 20A.2 I 2AA.7 I 2A0.8 I 245.2 / 50 1 0C / 60204 /

74744

NOTES:

$tl il iri rrn n I r r-ri I [f rlr rl,.t()\;r J<''',n<.,+Fir, lur*
Vfi \rrnn E

AQ TAL Metais Dissolved EPA 200.7 i 200.8 I 245.2 / 6010C 160204
/ 74744

AQ TCL PCBs 8082

AG TCL Pesticides 8081

A0 T"trlCy"-d" 335"

AQ GeneralChemistry 300, SM20238, SM2340B

AA N,r-i""t. 300J501, 35

IlfrttY ACsarntaTFq tNn Iraac 1 nf I

Well Sampling Sheet



weu rD: C{/t\,ry- CAE. *,", 4=13-.-Lb
Ilepth of Pump lntake: fD " O
Total Volume Purged: 

= 
.

Drw: C2."5
Drts: q€-qL

Purge Staft: 'i5,J Time: 4:T-t/aJ GPM: {4 psi: bo Discharge Rate: tqb
Purge End: 9qc Time: 6Lir CPM: 4 psi: w Discharge Rate: lqo

Time

DTW
(ft bls)
I0.3 ft"I

PR

{ml/min) [100-
500 mllminl

T

fc)
I3%l

Sp. Cond.
(mS/cm)

t3%l

DO

{mglL)
I10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(m$ [+l-
10 mVl

Turb
{NTU)
[10%]

Volume
Purged
(qaUons)

-1'"ry G+< L'{i tdl t flr'55 \.4] 7.s"t4 r.w F L--
.\c) At> o-2

-, ua Fi3.? [, q,.x) {- <{{; 2qb -, <>.] i 4t o-w e.9
= ali q;., Q lolD q.?i o.nq -, ;,),/-.t 3 -7. b2 I.Q o.c U"L.
56;q q B,-7c itttt 4.2C \.4iq r.B 168 -X U.CO n?
a4:& Si -lr

in: L {'ir4 o'43 t"q'x 1 s;g -22 .o
*t4 6to (:{* ,q ).a*a i5i 1 Slo --lc7 l(fi .2
*fYt tia'7t, i4\ 4t nry\ l"5z -7 "VlY -w .co i.1
(? t} Ea."tc lqa 7tv 1Ag ,.?_t3 13q -4q I ,U fg
rt!": r.-,,.-4.1,11 ,U I.{U 7"i { offi f"lq 1qz 19 o.M ,u,

&l* *1"1C) icta Q,rL ;R ll0 1.q 2 --'7q O"CC | "-1
,r:;{ -8.'Ta fin tt rA \ Ak1*) IA 1qL -Tr?) ).r.)(l ,\

sample to, iJfl.I i,Yi' iZk, %Sampre r,*u, ljGS
Labrotory Name: Test America

Quality Control

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260__:-
AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200"7 / 200.8 I 245.216010C / 602041

v4704
AQ TAL Metals Dissolved EPA 200.7 1200.8 ! 245.216010C 160204

I 74744 X
A0 TCL PCBs 808?

A0 TCL Pesticides 8081

AO{"t"lCyr-d" 3353

AQ GeneralChernistry 300, SM20238, SM2340B

AO Nr*"^tr 30q.350JW
x
x

ElnHY assnetATtrs INti Pqoe 1 oi- I

Well Sampling Sheet

Puroe waterDescriution, fi flf'lnl hlfyel latminfuint 4* i; taal . ,



aao,: Q 
*l 

-z;, 
i a

Depth of Pump lntake: (, fu' I , L

Total Volume Purged: a
------=r-

Purge Start: r{4rc rime:ffi)$ CPM: 4 psi: lou Discharge Rate: 3LID
Purge End: l'ftc Time: tmo CPM: Y psi: htl Discharge Rate: 3+a

Time

DTI'IT

(ft bls)
I0.3 fi-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
[3%l

Sp. Cond.
(mS/cm)

l3o/al

DO
(mg/L)
I10%1

pH
(SU)

I+l- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(NTU)

[10%]

Volume
Purged
{oallons}

fld:l \a 2[r. tt Lt 7A l.t1 Lfqi v+1b ,<-i ,\ OUU O,
iw!fi 7lo.oL *1- \.- I "11 tlr ? .<-l 1 LilI,C o- Lt

t")fi q i*lt./i-.t-.1 v,qt (. uZ' a--t I\-7 k2c\ -1q q?7 q

413 ryr.ry, 1,4t, rl. q?l 4'1 t-4t -b,< Lttl.7 il"

nHq)- 3,€ L-l €t '7i4D Lr,) I 't-it t.2 t
-1, -7a Llq il tri

\?3 iG4k +1C l.qt q4C I -F' 4q;2 iq
t4a-3 15 4t' ALia q9i ). qai L r-3?, q2. b a1-&r1

4r; -*9.11L 3i+fr Qe3 t\.{4( I,B E7C --ffi 4t 7"5
4* 4t.9b 4"+D r3 G} \.r{ 40 r-30 - Xot <q.q

Purqe Water Description: ;

Sampie lD

Labrotory Name

Sample rime:-1ffi6,i
Test America

nlity Control

Field_duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 K
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 !2AA.71200.8 t 245.2i 6010C i 6020A /
74744

NOTE$:

\1tvi+u,Ffrff{^Jl
a;rtn ,F. C,{ lrt /
ii;rarya,l /Cx: f:flDtCil

prlilY ASSf|CTATFS

AQ TAL Metals Dissoived EPA20A"7 I 2AA.8 I 245.2 / 6010C I 60204
I 747A4 X

&r

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"irlCy*id" 3353

AQ Generai Chemistry 300, SM2C23B. SM2340B

P:rse 1 ot i ta76mlv rmn

Well Sampling Sheet

wenw: ff/UIVV-Uiblo
DTW:

DTBI

it-';l--,



werrD: {{XfiLtr tp Ia
Drw: 'l l,lz

a"u, {',! -{4 .l V_
Depth of Pump rntake: &,*re: t{' o

TotalvolumePurged: 1 of **

Purge Start: tctlc Time: fDLfD CPM: Ll psi: (DL Discharge Rate: \2c;
Purge End: 145 Time: tlle CPM: t"_l psi: bC Discharge Rate: Q2cr

Time

DTI'Y
(fi bls)
10.3 ft.I

PR
(mllmin) [100-

500 mllminl

T

fc)
13%I

Sp- Cond.
(rnSlcm)

13%l

DO
(mg/Li
t10%I

pH
(SU)

[+10.1 units]

ORP
(mV) [+i-
10 mVl

Turb
(Nru)
!10%]

Volume
Purged
(qallons)

iaue t4l.:T Ll'zo q.e-r t \ L+71 l^,t'l 7qil t14 "1 q*€
Klqq qt)_7 lZcs ,l 4r

t,8L- , +: >,. 12 a.qb ?ffi I.ZJ tx
i cq{ q {.zq LlZo e ,-+L'l 5:bz '7.Vq l7-l -:- \ .'-'r (..<
i iltr',<' t-+ 1.1\) 4Zt, '{..lLl . *i5 >.b-? 7-7s i Lr4 22.5 I

r u.q q l.qo 'l2u /.25 i'41-,q qih '7,qx 1€'<t zZX
tfta L+ I .<l) Liq;,J /, L'? q L.{. ;.rr. 7-.

,,-1 {Ei'r t7.01 2.x
aIl t+t 2 l;2 r,. VZk { 4c } tt/4 q qz

t9s t-{ I 41 u.-/ i', qZb
^41

ALL '": i i LJ4 ] 2-p
itZt.t "{, =c

qll 7"3 D5t t. i-r-, tvq (" f-.i.1 4r
I rolT Lll ^.i 47: v.23 lll:--1 SI l.q,q ft. rT-, v,,3
lt -4.1 q l.ei) q7i) 4"7J ) iti:{ n.q4 1. q.t /55 {-j {-,'t q_&

i -tt f ,

Samniein 6ampte Time: il ,%
Labrotory Name: Test America

rality Gontrol (QG) sample

Field duplicate 
I-r-

Matrix Spike I X

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate x AO TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.216010C I 6A2AA I
74704

AQ TAL Metals Dissolved EPA 200.7 I 2AA.8 I 245.2 / 6010C / 6020A
I 74704 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"tri Cy"r'd- 3-35 4

AQ GeneralChemistry 30p, sM20238, SM2340B

A0 Nrr*"

x
X
x

EINIIX ASllrt(:IATtr.q INl: Pq(rp I 6f I

Well Sampling Sheet

I

purue warer Descriorion , <flital,l *u d\du ill lhntd lrtl ht, //r,ur r,/lar,



lilell lD

DTW

DTB

2rn Date: i ' .' .t' .' , .

',,Depth of Pump lntake: '- I t'
.a

Total Volume Purged: ,1 . ) qi; /li r'-t"l$ loc
Purge Start: Tirne: ii i5 CPM: t-la pst: Discharge Rate: 1
Purge End: Time: r237, CPM: -1 psi: Z5 Discharge Rate: !5

Time

DTW
(ft bls)
I0.3 ft*l

PR
(ml/min) [100-

500 ml/minl

T
,O^r( (,)
13%l

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)
ra%1

pH
(si",)

[+10.1 units]

ORF
(mV)[+l-
10 mVl

Turb
(Nru)
I1O%I

Volume
Purged
(oallons)

'd.78 i5c)
/lffiz_t 49,9c{ l9e ({,f 

4 O,607 ?,4q v.7 G .a 1.-'a. Y, / 7?D
l/70 93n #, t5 C .1, LG o,bo7 4L 7,75 ZgL )toe o
/ l3s 39 ,/o 3oao 1,1{t o,bls 2,5 G 7,7V z ir,

i-. a- )tii('
ilq0 v?, 10 800 "[,/CI c,&l'z- Z,5G 7,75 2 L. '--.' ?rl4 t /;5
l/Lt 5 4q.40 ?o0 F, (', c;1.6[0 2. 1t 7,75 C. a --.j r^4C
'50 47, cl0 "ls* 8,1q 0,6/l tr? 7 7, Vq ,, ,.-

:r'L 54/
ti 13 53.qO ?en 9,79 C?, (?/ I z,tq 7 :71 a.-i 4

Lfl /- L// B ,4, zg
ia;(, ?3, 70 /oo a .?r7o,*t L 0,6i2 "2r.75 {,'vz/ Z9Z ?Z'
i qCI5 t3,q o 30a s.qL O,6[L ?,3 I V,:7L Z7' zv3 t-$

lzt? 3J,9CI 9@ *,q0 o,olL ?,q5 J '4' Ls5 Zq A)

lrrS 3ts, <i ,-lt, 3 oc: D'6 
'

.vr6 a.'i I i/t) , q*. t83
). / tJ ) loo 7.i I 7-88 1,r 3 1

57.ci o :r
I

-aT,'r I 5'J-
3) 1o btL 2 "a3 r a I lr-l

l&3"t 33 ]Q ,{,'' \o{ c 7. i'1 -].4 L Lbt :i b"i t.5

Labrotory Name: Test America

Quality Controlr

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260

AO TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals |-PA2A0.2 I 200.7 | 200.8 I 245.2 / 6010C I 60204I
74704

+rt y 1k/. rfo; \ i.r I funt 7i
NorES: (Uvrlyui Bt t tht,>rz r ' '6,t1b

D0 S i uc h;c tts \t.+'we e^ tu 3 a {)

AQ TAL Metals Dissolved EPA 200.7 | 240.8 !245.2 / 6010C / 6020A
I 74744 x'

AQ TCL PCBs 8082

x ct c.-

sv{ 5} .,

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AO G"-"*lCl**"ry 300, S[t42

Rrlltx AssocraTFs tNc Peoe I nf'l

uffiffi

l) )t) 3 o. b,4
t/-L|> ) -)t :\.r a-1

I l-l- ioc>
9?o

Jr*fd*"rD;"*'o?fn, .?/i ; J,+ -8,'.3?. .';'r,' i.ilJ' -7'?., Lc1 t 6"t'b

Sample lD: j l:,' ;'r l,:., i- , : ,; .- a. u, -*.--._ Sample Time:

Analvsis

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B1C



watw, CFllVrJ '' ClZfi
orw, 46rtl h . . . .

Drts: ,b2.1a

pAG E L o"*' V*17 -/ G
DepthofPumplntake: , : 6d 

,,

Totar votume Purged: v 
3a ,l 

I un S

Purge Start: 01tb Time: oclff) GPM: a psi: 75574*t Discharge Rate: q
Purge End: rryq Time: t0,7 CPM: 5 psi: 15 Discharge Rate: q

Time

DTW
(fi bls)

10.3 ft-l

PR
(mt/min) [100-

500 mllminl

T

cc)
t3%I

Sp. Cond.
(mSlcm)

t3%1

DO
(mg/L)
110%l

pH

iSU}
[+l- 0.1 unitsl

ORP
(mV) [+l-
10 mVl

Turb
{NTU)
11O%I

Vslume
Purged
(qallons)

0 q 2.0 Z5o
OqZL qbH 7, z5u fr,4 a,6it 5',rq G,qg ZZT 5-14
u "t z.-5 ,l u .5( f',Zt 0,4 q{ 7, bv '2. t 7_ Z'O '7C4r /L-
aqvo 4n,b5 8L5 0,qAo 5.ffr 7,?q z7 e, 772 1-ol qq LI T, i2 8,1,5 0,114 9 l,5q 7t '/L/ Lvq 7tf
Ocl4Ct q7"lG 8, i2 0,q?l o,oo 7.5 9 2v' Ll/
0q 5"O LIV, 

'L
F',i4 gfi?q 1,75 ?,;i 4 fr-*fJ 3

o q5{ q7,Lr1 F,.f-:7 {.E,qq I @-oo '2,5'* .2 u?e lL- qi, +
100c, 17 t52 it,?"1 €,4 Z{ O, 00 f, Gl Lqo 3q.cf
tn6 .{ 1. sa d4 D,qLs i-1 2a ?nQ Lj

lo to .l+5i) x"6 o, q z.{ o.C)o l,?1 ,.2\+ ig,g
oi5 ,t 7.q1. fr,bT o,tl23 0,oo 7,$fi 2-z 6 //,3

luza q7,52 $, b9 0, q?q g,C0 7,9 { zz"l q,67 Saar
to a5' LI7,f L *.r,,L g, qzq d,@ 7,q I ZZ( 7,G9
lo zg Y"_6z, 8..(b t O,q 25 o.00 v,q L ZZ@ ,-,/ 1

{?.sz Y.ua o.qL5 >,e (} *1 ,q5 )ze ffi6+r
;"t2

Purqe lrllater Description :

SamplelD: CF Hh/- OZg - Ch,/ sampleTime: /OZO
Labrotory Name: fgel4rnelg4

mlity Control (QC) sam

Field duplicate

Matrix Spike

AO TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 204.7 t200.8 I 245-2 / 6010C / 6020A /

74704

NOTES: lf Z t)
fto 'i'tLt +; n"t " p&b'Y4L
D" r *,rnoUttt /ilffi-&r?<-.#

y{rg 1
il+i-ih': t'Scit4 !

L: yi*'roi S*y fro?i?l {v,",rr PAo irt

AQ TAL Metals Dissolveci EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
! 74744 N

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbtd Cy"rid" 3353

AQ GeneralChemistry 300, SM20238, SM2340B x

L
I)aca 1 nf y'ElnltY assnritaTFs tNn

Well Sampling Sheet

t

t
*1,? 5



llUell lD:

DTW:

BTB: b2,40

PnGE" L oate: llt3t)b
Depth of PumP lntake: .", b C) '

Total Volume Purged: tfi q A I tO il S

PurEe Start: Time: oqt b CPMr 3 psi: -75 Discharge Rate: I
Purge End: Time: loTt CPM: 3 psi: 75 Discharge Rate: €r

Time

DTW
(fl bls)

t0.s ft"i

PR
(mllrnin) [100-

500 ml/minl

T

t3%t

Sp. Cond,
(mS/cm)

t3%t

DO
(mg/L)
I10%1

pH
(SU)

[+/- 0"'l units]

ORF
(mvi [+/-
10 mvl

Turb
(Nru)
l10Yo1

Volume
Purged
(oallons)

,0:i.l Y.-1.52 250 x .1a Dl1La o.oD
".q?

2L5 {."b L aqt
d

Purge Water Description:

Samplell, {hmpleti*r,@
Labrotory Name: Test America

plity Control (QC) san

Field duolicate

lVlatrix Spike

Analysis *
AQ TCL VOCS 8260

A& TCL SVOCs 8270

X

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 2AA.v / 200.8 I 245.216010C t 6A2AA t

74704

NOTES:
'Unrrrr ** .*.'-*ofu

AQ TAL Metals Dissolved EPA 200.7 / ?00.8 1245.2 / 6010C l602AA
I 74704

AQ TCL PCBs 8082

AG TCL Pesticides 808'l

A0 T"trlCyrrid- 335/

AQ GeneralChemistry 300, sM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365 1, SM2540BIC

Le€
Peoe j-of IR(}IIX A.S.qOCIATFS INC

Well Sampling Sheet

?F mnr - oz.R
4 5,4G



dA q}
lJ.ta-

o^r*. c.i I Z t:; L
Depth of Pump lntake: * ll 1l

\7"2, k,b Total Volume Purged: "- z_

Purge Start: Time: llt'1 CPM:
.?
3 psi: Gc Discharge Rate: ia

Purge End; Time: tt5-f CPI/!: 4 psi: Q.C) Discharge Rate: lo

Time

DTW
(ff bls)
I0,3 ft"l

PR
(mUmin) [100-

500 mllminl

T

fc)
13%l

Sp. Cond.
(mS/cm)

t3%1

DO
(msiL)
I10%t

pH
(su)

l+l- 0.1 unitsl

ORP
(mU [*l-
1C mVl

Turb
(NTU)
I10%l

Volume
Purged
{oailons}

t25 1G,(rl 30c 7,9q o.207 0,o 9.55 -a, ?,q2

I iv€ tG.t- 3' T,Ll4 0,zor-t 0, c) 84, - ?4c, (,25
It3 5 ;,6U 4 /?.rt

It'tv o.zo5 C, Q s. gz -,9G 0,0
I 140 16,'71 7,zo t - t't; -! orc s,g2 -1;i 0c)
ilq5 16,7, I.L Y o,2 0 7: 0(? g. g'f -3s o,o
ti5c t6,7 fi .) t' o.203 g,( d q,q -zq 9 0,0
t l5'3 la.tfi q,lc) o zoj L/, L, cf l)', -r?{r ao "z- 4

Purge Water Dascription : Cle*, & crb, bsf
sampre n. C FfiJ!:SEli _ G V/_sampre rime:

Labrotory Name: Test America

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

AOT
7474A

NOTES:

tlbi,t ort, '{ftati.ct 
I

Ftlir''.f FFir,iif:t (.:

i t,'t*vl i f ll r'v 7*t "tc\ 
-

AQ TAL Metals Dissolved EPA 200.7 I 20A.8 ! 245.216010C 16020A
t 74704 X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trlCy*'d" 335'4

AQ GeneralChemistry 300, SM20238, SM23408

Rf}IIY ASSf)CIATFS lliltl I)qac I nf .l

Field duplicate

Matrix Spike

Matrix Spike Duplicate



-

Well lD; Date: irt3;1i'

-

D€6r of PEr? r*'*-l La. D L t+ c .' \
To,tal Vdrrrre Prrrged:

DIrY: bg.b3 itt,l\
DrB: 1 B. \z [tor \

Purge Start: Time: 0f 3"1 CPM: 2 psi: 1a Discharge Rate

Purge End: Time: ,:ld z0 CPM: 7 psi: v9 Discharge Rate:

Time

DTW
(ft bls)

[0.3 ft.]

PR
(mUmin) [100-

500 ml/minl

T
,O^.( (,)
t3%t

Sp. Cond.
ims/cm)

i3%1

DO
(mglL)
I10%l

pH
(SU)

t+/- 0.1 unitsl

ORP

{mV} [+/-
10 mVl

Turb
(Nru)
I10%1

Volume
Purged
(oallons r

o?Lto bq, b3 25C q.Ll 0.'l1lo 23,7'E -1. oo )44 11. V
o ?r.t5 [*{, b i 35C) ('1 Q, u 0,.{bo ;b,x'1 1,5 -l Zteb 23.2
o? 5() t:r. L-. r ,r,i,' t,u3 o.4 b3 ,.r i-'.

'i- 
it- 1,vZ 2b2 tj,3 "'*trZS

o 755 i,:4,(.,1 710 fr,9 6 o, lVO 17 7l v,65 zf6 {,o
r,t , lV ( /.- {. Gq,(n't q{o fr,tt: o,qg o lc1,A7 7,r/ a,o
O 90.5 Gq,6 3 q€o .a ,./ai' a -'t ,' 11 { t.l l/,23 7,q/ ?05 d,? 42..1

t i f ' !:
I i r) I' ?EA Pq{ o.4q 2 to,fi z 7.q4 271 Lt

.' -' i ":.t f '/5 c,qq 5 il z'1 7 .'7.1 273 a,o
L l', ;' c)

I
$ $ (, . -/.i L li ir: '276" d,? L1r5 *{9

Purqe Water Description :

sampteto, C€// Lv - /?1- {,'btlsampler,me.L
Labrotory Name, :ggl411glpg

rality Control

Field dupiicate

Matrix Spike

AQ TCL VOCS 8260-

AQ TCL SVOCs 8270

x
r

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 I 200.8 t 245.21 6010C t 64204 !

/1+/UA

t+onba ?fratt4 t

ITOTES: &rrV.rot Bcr PAoZtzl
ca/lpct', & i; p FAo rrQ b

AQ TAL Metals Dissolved EPA 200 7 I 200.8 I 245 2 / 6010C / 6020A
I 74704 v

AQ TCL PCBs 80&2

{ f: (vt 
'u 

- tt'r, - U" AQ TCL Pesticides 808'l

AQ Total Cyanide 335.4(a /ruo
,

Velut'i uuP /rrtr-c rt af yanqe ,,&r*

AQ General Chemistry 300, slvl2023B, SM2340B

AQ Nutrienis 300, 350.1, 353.2, 365.1, SM2540BIC x
EDTTI IY Aq(l.lNIATtrq INl1 l}aog l nl I

a



lffell lD;

trTW:

DTB:

ff- Fru L^3 - a ri Date: 4- 15'

Depth of Pump lntake: 5l .t-
Total Volume Purged: i Z- -

'i [r, +'i
sz.3

Purge Start: 01 t1 Time: a1 l1 CPM: 4 psi: 55 Discharge Rate: 5
Purge End: tc25 Time: {e75 CPM: 7 psi: 55 Discharge Rate: 5

Time

DTW

{fi bls)
t0.3 ft"I

PR
(ml/min) [100-

500 mUrninl

T
/C^\( (,)
t3%1

Sp. Cond.
(mS/crn)

I3%I

DO
(mSlL)
[10olol

pH
(SU)

[+10.1 unitsl

ORP
(mY)[+/-
10 mVl

Turb
(NTU)
Ir0%1

Volume
Purged
(oallonsl

c75-l Ltu.flfi ) vc' 7 t)a\ t2 O.LtfD I V-Lt 1qq ?lq ,i l..A 0"2
0qtdl qb.* 3t" O ?.3t fi.41t 8.q E 3-fiq '21t, o0a 0" Lt

It$+ 4h.'14 Vt r, ') 1.1>,)./- ) u*o ?.vq s?. iR o,oo r)"b
t on? 4i *4 3tvr; r'xtY D-W2- Y.-Zb i. a1 87?_ 0OCI U,K
r o/L/ 4h"?4 3bo t.r.lg A {4?z Y. /-/- €. tL 4q,"2 aao l-a

ffi
J*>1

Sample lD, Sample Time:

Labrotory Name: Test America

:a :
An?lysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A"7 1200.8 I 245.216010C / 6020A /
74744

AQ TAL Metals Dissolved EPA 200"7 / 200.8 I 245.2 / 6010C / 60204
i 74744 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trJ Cyr-d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B X

Rr}ilX ASSr}CTATFS tN(: Paoe 1 nf'l

Well Sampling Sheet

Duroe vuater Description ,1b'ui*lgt f.l Af* I tl/ Waitil/lf{df* #!wta e{fa,y,



Well lB:

DTUiI:

DTB:

(,+ /ULL.\) - a1 o"t*, 1' 15 ' )

Dep& of Pump lnhke: 55, .>

To.al Volume furged: j. O
i>.1 t
;t+

Purge Start: il 4< Time: o+'{z CPITI: ,1 psi: :)5 Discharge Rate: 1
Purge End: t\ffi Time: c6p CPM: ,-l psi: 5s Discharge Rate: 5

Time

DTW
(ft bls)
t0.3 ft-l

PR
(ml/min) {100-

500 mllminl

T

fc)
13%I

$p. Cond
(mSicm)

I3%l

DO
(mg/L)
t10%1

pH
(SU)

I+10.1 unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
t10%l

Volume
Purged
(qallons)

141 ,2 )'i 3'? ., I'*{, '14 i] t:f ?, CI3 42:; qQ o 2-5
-7 q" q4"L {ro a,i,)U t.4y {n Zi 4 -7r*r''r1) ;ri ta 14.1 05
1q"1 5i "{ "l 3"rv 1ut i.h 4 z-lt 7q5 ,f5 t7-1, ,r lfLr /-)
ffi G; qo\ 4to \a,L{'9\/ ) t l- I t-11 I 1.14 A,.-,i.., 57 /o
qfil <3 qr <) K4Z 41, t '1 lLl 7t,i 1r.q l, j*)
<lL 4i bl- )o {, c+\ .05 u qe, 11?t , t'' /tt:/ I

-=a--r--
"l 21 l.q

qt1 6$ rx"
=7e G 4t-t f)2- () c;,{ -7 1r - 

14--1<4/ j-----F-
l*\ ,*) -'15

*4')
t) ub <il1fr 'o q"70 't"riz n {,(rb ltb 1 17 Ia,a, rX''rW--1q1* n 'Jo ? "OC
g?* ;qS i.> '>1c *44 {} 4rc "-+ 

40 ''7'.1 1 *Br/ O nrr Z25
Azx 91c;a 37D <4< lqus u"4,a *1 11 -rd:4 D. tl1^r /.->

Sample rO, Sample rime:;[!fQ
Labrotory Name: Test America

rality Control (QC) sample

Field duplicate I

Matrix Spike I X
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

v

Matrix Spike Duplicate X AO TAL Metals EPA 200.2 I 2A0.7 / 200.8 I 245.2 / 6010C i 6020A /
74704

ilD{ttu ?+fr\1'l

AQ TAL Metals Dissolved 8PA200.7 / 200.8 ! 245.2 / 601SC 160204
I 74704 X

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T""lCy"*d" 3.353

AQ General Chemistry 300, sM20238, SM2340B

AO Nrtrb"t.300,350lW

ItrlltY assoctaTFs tNc Paae I of I

Well'sampling Sheet

t lr

,uroewarerDescrinrionr.glirutrt* lir,ilt lnnlal inl.M, f jnudW 4,Alt'tflla,tt



welt rD: { Flfut"lt; - o}Lq
Drw: //J,U3'lf*

ort*, 7-/b'/b
Depth of Pump rntake, glrJd' t t l6Z'.
Total Volurne Purged: t 1DTB: 2o re .;z

Purge $tart: Time: 4!94,. CPM: j psi: /oo Discharge Rate: q
Purge End: Time: 0q6 CPM: j psi: /@ Discharge Rate: 1

Time

DTW
(fi bls)
I0.3 ft.l

PR
(mllmin) [100-

500 mUminl

T

fc)
I3%l

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)
110Yo1

pH
(SU)

[+l- 0.1 unitsl

ORP
(mV) [+/-
10 mvl

Turb
(Nru)
I1O%I

Volume
Purged
(qallons t

O47a il,,r, !50
o. $ llo,27 l/,?'l o,.rb q.ol 1.oA -q5 I 7g,Ll
9qq o ttC..6: 11,32 6,3t 9.s7. '1,7 2 -5 00 Ll 8,4
oqq5 tl6,v5 fAo ll,q5 6 "?1 ?,15 l{, q: -)01 lo, b
6qfl U 6,91 l,to lL(oLl 6,Vf 4',5q 14.71 -5tA 27,
oqSc ll6 "qL 11,73 b.1q 7,oV tv, 1Z _<?u t7,6
t 000 tt l.tLl ll, g4 6.i I b,Ll5 l4,o o -{1r) t.t I
l0o! il T,ta lt,6L G,30 t -tT4 t4,00 - rq?_ 1,0 I

{0 l0 IIl,Lq lLlo It,8-7 6,1 ,0s 111,0 0 -53L 0,oa
t0 t5 ltx,3 5 ll,4tl a,r: b,0v tu.00 '5rl a,lq *Z.SqolS

/0 20 1t4,44 tt,71 Q,72 5,2. tLl,00 '570 A,0 0
t07 0 ;0
/00t? tt6,110 7o tz.lL 6.f t 7,6- /q,00 -523 0,oo
loe{7 tl6 ,qo lZtzo G,tl7 /.6l /4,00 -t7z o,00
t0q6 u b. t15 {o 12, {? 0, t40 ?,5 t /q,o o '572 o,00 * c{ o-{1

Purge Water Description: .lson & co{ar bfg
Sample lD: loro

Labrotory l.iame: Test America

Quality Control (QC

Field duplicate 
_

Yatlx 
spik:

Matrir Spike Duplicate

- anIqrr-rs

AOT
7470A

NOTE$:

rul f,*t 104/ aliatl, {n^,
lld,f l/,qtin, f0l0 rero{ f,, +1 

,

ll6tO -70p1

AQ TAL Metals Dissolved EPA 200.7 / 200.8 !245.2 / 6010C 16020A
t 74704 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0..td Cyr-d- 3353

AQ General Chemistrv 300 SM2023B SM2340B

AQ Nutrients 300, 35C 1 353.2.365 1 SM2540BlC

x

v
Floltx assoclaTFs tNc Pase 1 nf I



l,Uell lD:

DTW:

DTB:

C{ nl,N - o5', oate: 1,r) 1..V

Depth of Pump lntake: L' r (

TotalVolume Purged: ?
\8. r:q
Uv, 'bq

Purge Start: la \b Time: taI6 CPM: -i psi: 77 Discharge Rate: F\

Purge End: /135 flme: il9 CPM: 4
t

psi: (_-L-}J Discharge Rate: 5

Time

DTW
(ft bls)
I0.3 ft'l

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%1

Sp. Cond.
(mS/cm)

t3%t

DO
(mgiL)
I1O%I

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+l-
10 mVI

Turb
(Nru)
t10%I

Volume
Purged
(qallons)

itEf 49 4r {1o {4 A5 U.5p-1 i..qq 1qa, eA'1 t4\ DzB
I'a5b 6.4 r 'Zc/o {.16 0.5b3 \.* t *.o> tu 4'l .a iJ

IIO/ Lt F,9I 'L4a ,, bl 3.qto4 114 ?"D> EtsE lo( $-tr
llUo Li* .+ r 7t/D nA n qb5 1.tP 1.qq 34> lCc /()

Ii 49.4 t zq,a ?.'tn?- ;-L*--5 -7 t;b r oi, 38.3 O.oo t2L
{ l,t 1r.q I ,LqD .53 05b5 1 td1 r,u{,, coo t\

tl7 LlR.LI/ Lqil itr 0.sb5 1.5u, r. crr +3b Om l,-7q

Purse rYabr Description: dl%,l/ oh**XqlVlW bt n b U,tPt
Sample lD: ( + t,/1 / 4 -t' )<i - 'i l, / Sample Time:

Laorotory Name: Test America

Quality Control (QC) sample

Field duolicate I

Matrix spir(e 
-T--

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AO TAL Metals EPA 200.2 I 2AA.7 i 2A0.8 I 245.216010C / 6020A /

74744
AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.2 / 6c100 i 6020A

I 74704

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trrcy*,d" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

Rr}UX ASSOCIATFS lN(: Pqqe 1 nf I



Date: i:i*j q -J I

Depth of Pump lntake, ?*; Qt
TotalVolume Purged: -;

Purge Start: 1,10 fime: 1,7 CPM: L
I

psi: 4q Discharge Rate: 5
Purge End: GAt) Time: o83J CPM: q psi: q6 Discharge Rate: b

Time

DTW
(fi bls)

[0.3 ft1

PR
(mllmin) [100-

500 mllrninl

T

fct
t3%l

Sp. Gond.
(mSlcrn)

I3a/ol

DO
(mg/L)
110%t

pH
(SU)

f+l- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(Nru)
t10%l

Voiume
Purged
(qallons)

wl 'ff{.\ 2l6{} v-YL-1 n.+,1 t0"K: 'a,4:
"52

qhq e.z
anr* L+{1.Fc ,1e lSra tL+"* [._bb DS 66tr, {3.-V)*l q'7 q$.K5 ,C:.qiC v? 1at {n.7b ?5O reb fta*7€ :. ffi.tr5 ',qafr.w,f Zte.2\ h.RT "xl , b.2(, iltT
1# t{t.85 .5-7 l. sotr fn.qZ ztrt 2b.tL IQ
wfr_ \q.s5 r.q ?- \ /'.--}-. u .11. X' Z:r1 ,, %,2 B
iD? u4"r€.i 7.91. .-" { r. 1,t o T73l zt"a ,tg

afi t{.t.r5 ?qL n.q3 77,rG 7,/1 2-la 2q, /6 "2A
ila t-i€/"95 ?.52- EC - ,-{ 1,lx zbq o,c0

alb qq ss f.sY C,,Erltr 1. Zo zb8 # dlo 7lu
?ia iq,g\ 'r, qn A.SUq l44"ut 1,zo Llo'7 O. nn L,Y

Purqe Water Description:

Sample lD i, ; 4 I i',, , -*--*i* 1-r t '',-,' Sample Time:

Labrotory Name: Test America

Field dupliete

Matrix $pike

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 ! 245.215010C I 60204I

7470A

A0 TAL Metals Dissslved EPA 200.7 I 200.8 I 245.216010C / 6020A
I 74744 r

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"trlCyr"id"t3t4

AQ GeneralChemistry 300. sM20238, SM2340B

(

EINIIY ASqNNIATFR INN Paoe 1 nf 1

Well Sampling Sheet

Ytlell lD:

DTW:

DTB:

rt t--{1
4, i-\t-kilJ

}t;t),ZTfO



YYerrD: tr/t4lf'WE o"t"' fiJY*l L;

Depth of Purnp lntake: -].' . -----*
TotalVolume Purged: i Z

Purge Start: \QW Time: WW CPITII: ,t psi: 45 Discharge Rate: b
Purgre End: affi Time: urqD CPM: ,+ psi: tr5 Discharge Rate: S

Time

DTW
(ft bls)
I0.3 ft-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
l3Yol

Sp. Cond.
(mS/cm)

t3%1

DO
(mgiL)

t10%l

pH
(SU)

[+l- 0.1 unitsl

ORP
(mv;1+7-
10 mVl

Turb
{Nru)
I1O%I

Volume
Purged
(oallons)

qa-, *ltz ha 4.t 4 J v',44 b.lLl 1. r t -lbLt fi -c* o.2
d 6c, ilc .1 /

L-' U "t -1. t t .r',& t""9 1.@ * t ,Ft{, f).m 0, Lr

t. tr r.4x Ltc 7,LtL) il.ba|1 t.2t1 "7.tt -iqq a,@ o.bq12 6i.zs 9:rc q.11 I 7-LJ t-o1 -lrfl- t" r -' {}.<
cict qi"11 7?cl rn. ZLI !1, t"Lq 1.' O -7cA O-oo IC

Purqe Water Description :

SamplelDr Sample Time:

Labrotory Name: Test America

K

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 200.7 / 200.8 I 245.2 / 6010C I 6AZAA I

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 I 20O.8 I 245.2 / 6010C / 6020A
I 74744

AQ TCL PCBs 8082

AA TCL Pesticides 8081

AO lbt"rcy"r'd- 335/

AQ GeneralChemlstry 300, SM20238, SM2340B

AA N"-i""

Rnilx assoerATFs INc Proe I nf 1

Well Sampling Sheet



YrlenrD: CF4V - O3V aaa: 7:/6 -/
Depth of Ptrmp lntake , 

-78, 

S '
Total Volume Purged: 1/

DTW:

DTB:

00,7o
/o3.27

Purge Start: rime:f 12rg CPM: 3 psi: Go Discharge Rate: q
Purge End: rime:f l4ag CPM: 9 psi: 6o Discharge Rate: ?

Time

DTW
(ft bis)

r0.3 ft"]

PR
(mllmin) [100-

500 ml/minl

T

fci
13%l

Sp. Cond.
(mSlcm)

I3%1

DO
(rng/L)
t10%1

pH
(SU)

[+l- 0.1 units]

ORP
(mVJ [+/'
10 mvl

Turb
{NTU}
110%1

Volume
Purged
(qallons)

tLg I 10,31- 270
tLqS VO,r1 l/,lo o,rq5 /8,VI cl,tL q8 ,/0@
I t90 Eo,rl th77 o,r72 0,r{ g,g5 9t 7loo0
tLr, 80,-n z t2,5 t o,7V\ q,), g,ttv t05 st5
l,Ao a 9O,? 2 uf, o,r?5 q./t s;31 tLz 6q2
t 705 I l/,f,, o,792 g.g" 8.7q /,2 t4qq
lvlo go,, L la,f1 o,r76 9,6. 9,OG /6q 777 a-?

t9l1 12,57 o,77 6 8,'Z 7,qi /91 2?1
/723 lz,bl o,77b ft. tl 6 7,qg zo5 27
l?28 9o,5L 12,65 0.?77 8,26 7,qv 2/7 zo3
t?71 tvo 12,6t 0,vr7 6,15 f,1 273 t8a
1770 12,7G o,3 76 R,0't ',qC Z'6 /6: L,i
tvil, /2.77 o.775 g,oo g.oG 270 t*
3q9 9O,, Z /2,rq 0,xv5 7,9t, B,l7 Z?1 /7V

t 3f3 /2,07 o,v76 7,7G 6,zl 213- J2Z
,SB t7, lo o,77 6 7,l',1 8.21, L1/7 /7 ,1L Zl <

I t-,

purqeWaterDescription: 6l; ehU 61orCr * colar lefj
sampre ,a, Qf 4W - o3 7 - ,,9,V sample ti**,-/32-

Labrotory Name: Test America

Yusrrl, vv.rr.vr \sv

Field dnpticate

Yatrix 
slY

Matrix Spike Duplicate

Analysis

Ao r9L vocs B?60 . * ,

AQ TCL SVOCs 8270

74744

X

{

NOTES:

,Cil{eo!,L qFnW ^ 8 8 6,-A Q
avtrw AD lZOl

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C / 60204
I 7474A x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T-t"l Cy""id- Y35/

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"trb",

V

2
Ilqoe -l *{ VEtt1ttY assnetATFs lNe

?rgn I "{ L

Well Sampling Sheet

!

I



WelI lD:

DTW:

DTB:

(-FIhd - on aarc: 7- /b'/t.
Depth of Pump lntake, , q6,5 'ffo,lo/

/07, LV Total Volume Purged: n-$

Purge $tart: Time: l?-vB CPM: 3 psi: 6o Diseharge Rate: q
Purge End: Time: lctl0 CPM: -4

) psi: $o Discharge Rate: 1

Time

DTW
(fi bls)
f0.3 ft"l

PR
(ml/min) ['100-

500 ml/minl

T

fc)
13%l

Sp. Gond.
(mS/cm)

l3o/o1

DO
(mg/L)
I10o/ol

pH
(SU)

[+/- 0.1 units]

ORP
(mv;1+1"
10 mVl

Turb
(NTIJ)

i10%l

Volume
Purged
(sallons)

lLl0': 4,1?- t7o I v,4o 0. vvq 7,9'. 8,2, ZfF loo
I 400 7fi r 3)t iao I v,14 o,7 fb

',G'1
8,25 ZGI 1" ,Vf

purqe Water Deecrirtion: Skqt?l " loul n d, cab r loff
Sample lD, Sample Time:

Labrotory Name: Test Alnqjgq

_ Arrd.y|,rl
AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.216010C l602AA I

v4704

NOTES:

Colk"te,l eFmut 'g4s -fre
ql l2o7 -

AQ TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

A0 T"trrcy""d" 335/

AQ GeneralChemistry 300, SM20238, SM2340B

AO N,rtri--tr 30q 3501,3532, 3651 SM

D-.o1 n{QPf.lIIY ISSNIlIATFS INli

l^g" L of Z

Well Sampling Sheet



weurD: C{{fiW- e3N
on*, t.}. tj L
Drts: lO-",ltl

oate: (1. | 5l_Lt
Depth of Punnp lntake: 7 1Ci '

Total Volume Purged: - Z, 6

Purge Start; Time: tL 1q CPM: 3 psi: qer Discharge Rate: /o
Purge End: Time: /tzi) CPM: 4- psi: 6{t Discharge Rate: ,/cl

Time

DTW
(ft bls)
t0.3 ft-l

PR
(rnl/min) I100-

500 ml/minl

T

fc)
i3%l

Sp. Cond.
(mS/cm)

f3%l

DO
(mg/L)
t10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+/-
10 mVI

Turb
{Nru)
r10%1

Yolume
Purged
{oallons)

tz'va {i}f,qG 4L/ (-/ -;A t-ji, <-24 lt ?{- -{, z ") 1t lVz ---==- S.*r.
tzI { 9v,4' 2ec, ii,,q I ().5 F4 '.{, fi'L '1,'Zb 7t t T2_
iLit t' 7f,q q Z.OG tf,// [ U,rb {,*o cr nl.[, \. u. T8 5tr,7 'e-0,5
/L5Z 8't{lq O,at1 l),vt e.gf zl G,02 B,! /91 ?,/
l2r

"'i,q'1
zc() i2,'i 7 c,5 ei€i ,i7 9.12 lqf 0.0

I4CL [; t,ttct 2po /7,f;7 0,675 5,5f, I'ZG 'o0 0tCt
/'3c7 {l*lq 2e0 il,lq 0,, vb ;LI *"2L tv2 F,O
tr/l 97.{q Zac't t2,c4 0,r 7r ,, zil f,, z0 ts9 C2, Q

)7 t) A ],Ll ('{ w /t,05 c?,riq 5, Z,L fr,/q /?1 cr. o t-Zr5
3id t,V,qf,l Z€2O /r,C'Z L,,1r'l f,e I ff" t& iqn Or0

Purqe Water Description: uio*v & eeb, ]e f5'
Sample tO, $arnple ti*", 

-ffi-

Labrotory Name: :gql4nElgq

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 X
Matrix Spike Duplicate

A0 TAL Metals EPA 200.2 I 20A.7 I 2AA.8 t 245.2i 6010C t 6020A I
7470A

NOTE$:

H-1) r;i kp t-,4 **? I1,
€ii, rv-t7 f rl u tl 4 il: .

AQ TAL Metais Dissolved EPA 200.7 / 200.8 / 245.216010C / 60204
I 7474A v

AO TCL PCBs 8082

AG TCL Pesticides 8081

AO lb,.il C\"rid.335 a

AQ GeneralChemistry 300, SM20238, SM2340B

X
v

Elnt tY assf-xitATEs tNn Proe 1 of I



tlYell lD:

DTW:

DTB:

Crmw- Cq0 Date: tilt -t iiL
Bepth of Purnp lntake: adl
TotalVolume Purged: a f'

Purge Start: Time: t{r ii o GPM:
.-,
, psi: ,e Discharge Rate:

Purge End: Time: t5 1+ 6PM:
.4
, psi: 55 Discharge Rate:

Time

DTW
(ft bls)
I0.3 fi*l

PR
(ml/min) [100-

500 mllminl

T

fci
t3%I

Sp. Cond
(mS/cm)

t3%1

DO
(mg/L)
IlO%I

pH
(SU)

i+/- 0.1 unitsl

ORP
(mvi [+l-
10 mVl

Turb
(Nru)
t10%1

Volume
Purged
(qallons)

L/0 5 Lrq,? ? 275 (5.44 0,S'.lo {,e r v,.in 27€, lG)?
4rCI i4,Ztt L?"5/g' F,4 t fi, 9A ZZl3 i fic(
Ll i5 rg r,L ,aff d,rz.4 #"0L g, dg l€'4 4."/,z-"/ L-
iqzd '-9, #z /1, cL C,SEZ. r,'74 -Atr?"1 2 7,1 ziq 'L I , Z.t',
I q "2.5 /c,t I C.55,1 7,1s 1,6 G zr€. /?7
i 4 -e€' /0,6,t c;.,55''/ <,95 7, A,Lt 7qd ioz
ttgs V€.i'2 lo,9{ u,55; 7, zt' V, C'I tcl G"?,5 a 2rS

tq40 /c,E5 f cf't {,tb v, 5r( 7€ /- 42,"-(
45 /c,46 e,55-9 7,c! 7,59 ?tc ,>c):

t450 /L"J 7 {i:},F5b 6,q0 (,5'() qiL lq,7
tqrS /a,46 €,95 oi G.ga 7,€g 4/t1 ^-iibt
I 7et 4e,72 0,55'.'Z /",r;< 7,5 / 723 7. t0
ifCI ;' r,q. n L ,lr, / 4 c,,5tp G',.9 ''l 7,5 r 729 6,#
ts0 g t e,2Q r,55f1 b,83 '{,? { ?2S gtc2{)

it;it I,{ /a,'f L ,",55 * 1o r'A: jz9 6I,CU

i5 tL, 7s fiz ldr24 c,5j fr G:.ffq 777 4Z- cl c,0CI -z'f'
Purge Water Description : cle a, * crler /eP

SarnpterD,M
Labrotory Name: Test Arnerica

Sample rime: 1 r/5 -- -

rality Control i

Field duplicate

Matrix Spike

a

nf aqiror- _

AQ TCL VOCS.826O

AQ TCL SVOCs 8270 x'
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.2 / 6010C 16020A /
7474A

AA TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 60204
I 74744 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trlCy*id- Y353

AQ GeneralChemistry 300, SM20238, SfU2340B

A0 Nrtr"",- 300J50J, 3s32jffi

Y

rrr-tt rY ne(lnnrafFQ tlrr: Ira*p I n}. I

Well Sampling SheeJ

+x,3&
q2,ai

t

!

,4V



o"t, €l?-lb
Depth of Pump tnt n , bZ ' C -
Total Volume Purged: -..1

Purge Start: ffi Time: 1fi5 CPFJI: L4 psi: Ll5 Discharge Rate: s
Purge End:

f IC9 fime: ltcS CPM: q psi: q6 Discharge Rate: q

,iTime

DTW
(ft bls)
I0.3 ft"I

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%t

Sp. Cond.
(mSlcm)

I3o/a1

DO

{mg/L)
110Yol

pH
(SU}

[+/- 0.1 unitsl

ORP
(mV) [+1"
10 mVl

Turb
(Nru)
11O%I

Volume
Purged
(qallons)

toll {$/ ri {" -)/- Lfo Lq'l 1E$;Y 2u ,€i< - t-ll trz o.2
ln q06/b ?qo qTr .s5 211 ' 1<2 )x

'l{\Li 41 {4 {r, 4L+b 7rq - a:'f i\-tol i,n 2?b 24?
to?-u g qb L+c t.2\ .-i1'-i a,' 7,3r) )L? YUU
0<i m.qb 2Hc { 

'' E.& _ \ i' 1.:21-' 24 tzq'
t0 4b qnqv 2qB L*{D 1-qtb IO 134 Zq 6)t /.q

''1t: :.1 i,nt )-4o 1,r7 O,s,j f lL.lt a, \{ Zc't ?'i,gt, .72;
ii it L, 2+C 7,77 D,<4q //.sg 7.37 2{L #(J,tx 76

'{stl ci ,{? " ?t- 24o t l'., O, ,'tlLl 'o.rYj I '-{?- h. rt, F- /-4.;

lotru {?.qr 24o 7 O') o,54V /1 ,i.t 7.4 t ?-{> b"t>a 2."q

Purqe Water Description;.'i t'",.

SamplelD i t ,,""j , ii-,'. t:I'i SampleTime:
',M

Labrotory Name: Test America

Quality Gontrol (QC) sar

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8250

AQ TCL SVOCs 8270

Matrix Spike Duplimte
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 ! 245.2 / 5010C I 80204I

74744
AQ TAL Metals Dissolved EPAZA0.7 1200.8 I 245.2 / 6010C / 60204

I 74704 x
AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trlC)""rd" 3353

AQ General Chemistry 300, SM20238, SM2340B

Well Sampling Sheet

DTW:

DTB:

\r7.d
t{: o.5_ _

OzB
t(

\zt t
h&*bv

t



'Ye*rD: 
trI4\ry-(1qi€

or*= Ll4 . i4 -
DrB: {" 2,00

oate, ,4-lz.lb ..

Depth of Pump lntake: 4&<B_ .6? c0
Total Yolume Purged: 2 S

Purge Start: l,ro5 Time: lquS CPM: "/ psi: g5 Discharge Rate: %ia
Purge End: tbi_5 Time: 15i5 CPM: 1 psi: 'r5 Discharge Rate: 2!4D

Time

DTW
(ft bls)

I0"3 ft.]

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%1

$p. Cond.
(mSlcrn)

f3%l

DO

{mg/L}
tl0%l

pH
(SU)

I+i- C.1 unitsl

ORP
(mV) [+l-
10 mVl

Turb
(Nru)
110%l

Volume
Purged
(oallons)

ki tr qq,2Li i_Ll t fl.0t5 3a{/ w lL,l 3.0u tt* iLJp n.z
tLl'I w 44.2-lt 24C tb14 qbq 7-b "t a.q
ur'? I qil.7v 71a, A --a i,i) i4 !. l.: N,J U "7.q4 2-fr n"h
tulJ.,) Lttf.TLt ZLlT) rF/ JT-, I Y. [.. -7.411 Jri us.7 h.K
,l'7 L+4.ztt ZLrO q.b-7 '.i-') i*i- 14t -4..,, Y r 2P- < l.n
t4 3{,: ft4-zv 2qo t .ltz'i *.4 '1 4.,4 )3,7, "-,.z

t*tiu t ir{.t-4 ZLiD :'! 4'i *'tb ta ^A-, < t ,Lr-l "q
U Li{r 14.iu Z4t, L{,LII, t, zrLlL J i) --?4 J=, ,- ( '? L+< .y2

t L+ Lrq 4{f ,Zti t-'1'* '.t lJu :ir{ ) <. it 
". i.;(F. ar'\ I

^t,-,

I t'-l .- t.?
Liq? Ltq Z'f Lqa -l -,''i ir t i'r. i

a- _ja 1.V4 ,F) a -) .\t, 2'O
4fr6, {rq LL+ }qo ?) -?-(;1r qbt 1,oll,, 1,33 jt.- "+ o.ca z.z
4R* t+ct Zt+ Zirc q.3i ",6,<_ 

i 1,qb "7.38 -)ji) i l-. 7.4
i&Li Ltq zLi 2-Ufr tl 44 n"Bt t '-t.7 t ? 

".e
<.E Z. un

Purge Water Description :

sarnpte ro: f {1i;i^i -t,Y J - til L, _ sample rime: l.m5
Labrotory Name: Test America

rality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQJAL Metals EPA 20a.2 t 20A.7 t 20A.8 I 245.2 t6010C / 60204 I
74704

AQ TAL Metals Dissolved EPA 200.7 / 200.8 1245.2 / 6010C / 6020A
I 7470A,

(

AQ TCL PCBs B0B2

AQ TCL Pesticldes BC81

A0 T"trrcyr-d" 335/

AQ General Chemistry 300, sM20238, SM2340B

AO Nrtti*

Well Sampling Sheet

{ d's

Analvsis

NOTES:

Wvrh '.FA}E17
wt\r,r4uetsi
lnttlwJtco '' trA l4 Ci7

D--.. 1 ,,f 1



rfferrrD: , L*/V{VV"{ HY
DT$r: 41,7 o

Date: _lf -7..>

Depth of Pump lntake: 52 ,C:
/, f-'

TotalVolume Purged: "f :)DTB:

Purge Start: lLo a Time: lz*r, GPM: t psi: b) Discharge Rate: 2
Purge End: ',Zlq Time: \\\5 CPM: 4 psi: qE Discharge Rate: 5

Time

DTYY
(fi blsi
t0,3 fi-l

PR
(ml/min) [100-

500 ml/minl

T

fc)
i3%I

Sp. Cond.
(mSlcm)

l3o/o1

DO
(mgll)
t10%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+/-
10 mM

Turb
(hrTU)

tl0%l

Volume
Purged
(qallons)

103 t- r.{,p jbtt 7{41 a,+\') '---o-.<5 a1/)., I zvq q.5 i (
tLo a- 1,: rrbU zqb DW .b7 {7q lqb u'Oo O" V2'lu7 4q.7t ')f -r'\, i24t 'r) v;g "c.;in s"6-? ic') ooo a.a,

2tE {t7.3i/, Vb,t) bi..-f w+@ '7', e"{7 *z< o{1 I i3
\ZZ< 4l.w ? tO ilzp O )Zu iF R.xo, *rr5

n, oo 1.5
122:i t(.*rt 5ua LLW {-it // ) e7_ 5-( tzz 114 &tXl t"g
lnt
-1i

LiqSr; 3bu --;'4.
1L-2'1 a.L+t,{ i.qa 5-<7 rn u.C)r) c.

i)-d* z.ia.,<q SfoO tz 13 n.aJZ< 2.to.< 7.ta - LLl o.w)
".4l: u2 { {! aL-- 7bD ., f- ,7 {\ 45V 3qb Y-w Z 0"CI D )7

L4b tta \q qva Yq) n 55f 4 Li',| g o{ ZL PCa 4 L-t

try L+c, 14,15 ' iJ)-e K.?x 0 55, 4.trL ? "02 34 u@o .'1 -)
!>( .4\

)-42.- d, E.,<E TioO 'd Yl,l 0.5b1 q "llg ?.o4 4{- O,Lw ?, L"

t?_65 L I. ?L:C ?.?a 0 Lrbj L+.k'l TOG tr/ O.OO 'q,.q

12.6'* t+q.% ?,bt) d.Y I ^ 
T'-jl ).,5t l') 4 D{,, -oo/ g4 n.oo 4.?

Purge Water Description :

Sample lD:

Labrotory Nafne:

,' O1.,1 !q,;t14 - {-- t,',. sampte rime: :

Test America

i

-;
{

;

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 120A.7 / 200 I I 245.2 / 6010C / 60204 /

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C I 60204
I 74744 k

AQ TCL PCBs 8082

A0 TCL Pesticides 8081

AO T"trrcy"-d" 3354 Y
_AQ 

GeneralChemistry 300, SM?0238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

Elnilx assnntaTFq till: \r Paoa 1 af 1

Well Sarnpling Sheet

AO TCL VOCS 8260

AO TCL SVOCs 8270



WelllD

DTW

DTts

CFfnw-OtAa Date

Depth of Pump lntake

Total Yolume Purged

9ltq I tb
. \ cg .D.O

oS
5Z-1 3
ltz l=

Purge Start: Time OSOcf I cm: 3 psi {"0 Discharge Rate: /t
Purge End: Time loo o psi 6() Discharge Rate: lt

Time

DTW
(ft blst

[0 3 ft't

PR
(ml/min) [100-

500 ml/minl

Y^I Sp. Cond. DC pH

; r - "i):

ORP
imv) [+/-
'10 mVl

Turb
(NTU)

t10%l

Volume
Purged
(oallons)

0gi5 *. sc ioo ./ < ' \r-^ 
' f ) 58 1x N

ca ZC 5t,5 3 I a a o.713 i.i0 76 5 7."1
0 025 5t, v? lzo 4'l

I, J
<\ =9i c ll t/ f) ./r, UQ ,r?:@y 3 8,1

09 4o 5A,0 { 1,09 .0,??0 0,00 lt, ( I lq ?7,2
c9e5 56,32 1,0 | i'8ov d-oo //, /6 )t / q,7
0gtlo 56,q1 l?5 q,0l o,52 a O, OO il,2a 9 tt6
0 rLt5 5 6,51 8,11 ),9t1 o,00 tl,2, afi lf,3
o850 5A,7 t f.oS 0.900 a.2o tLAq '25 12, g
0 9€5 56,94 1,oZ 0.q15 o,re I t,1Z -r1 tz.0
095 q ,6. gb q,oz ls.q73lo.o 0 //, ?5 -q7 /e.v
0? oq ,G,8 6 q 0,0d //., I -r7 s,{g
d?q ,a.9 5 q.:i,1, 0.00 //, c/2 -66 fr,f7
0q lq 9o.fi6 q2 l,2v o.00 ll,6l * /oq e,lo
0qi1 7a,?r3 l7o lnr,t+ tq? o,oa l/.70 -tzf 1,7 {
cqz4 56,15 q,L I<|

It / ) 0.oo 1t.7, - /71 7.2q
o? 21 5v.96 I ' 14.25 L 51 0,o0 70 -/t z Z,bf

PqIge Water Description:

Sampren lFf4W-Cq4a" G" SampieTime.___ O?55
Labrotory Name: Test Amenc:

lality Control

Field duplicate

Matnx Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA20A.2 I 2W.71200.8 t245.2 / 6010C 16020A 1

74744

ROUX ASSOCIATES. INC.

AQ TAL Metals Dissolved EPA 200.7 1200.8 t 245.21 6010C / 6020A
I 74744 Y

Xt

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbt.lCyr"d" 3354

,AQ General Chemistry 30CI Stv12023B SM2340B

Pas.e ofl

P^ge IotZ



Well lD:

DTW:

DTB:

cFnl,l - 014 a oate: Q*]1.*/6
Depth of Pump lntake: : / Og

TotalVolurne Purged: "' $
f 1.+3
il z,qT

Purge Start: Time: o 80q CPM: 5 psi: 6o Discharge Rate: /l
Purge End: Time: tooo CPM: 3 psi: bo Discharge Rate: t!

Time

DTW

{ft bls)
I0.3 ft.]

PR
(ml/min) [100-

500 ml/minl

T

fc)
13%I

Sp. Cond.
(mS/cm)

t3%1

DO
(mg/L)

110%l

pH

ISU}
[+/- 0.1 unitsl

ORP
(mV)[+l-
10 mv'l

Turb
(Nru)
I10%t

Volume
Purged
{callons)

oq3 L s6.fl3 l?,5 1.zq l,6q o.00 12,a2 -/ 65 2,6 7
oq 1q q,?+ l,92 0,0 0 11 ,l -/f6 o.62 7,5
0qq. I q.qq l,q q o,0 0 /z^ l9 -tg 7 @,62
7qq fo,83 q,qz t,. 0,00 rt.?-l -tq I o, oo
oqso q,q: t,q4 o,oQ | 2,24 -tq1 0,00
o q51 ?,r 0 2,d I 0.00 t?./5 - lql o,0o nC

Purqe Water Description:

sample to, CFflL,l/ - C44 a ' G w' ' Sampie ti*"._W_
Labrotory Name: Test America

Field duplicate

Matrix Spike

--_--------:_i __

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 t 245.2 I 601 0C / 6020A I

7470A

NOTE$:

Hnnhr FAnttq,
Pvnto ?r*onl lo

^tn+it Tmzzuct

AQ TAL Metals Diseolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6A2AA
I 7470A r

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"trrcy*b" 3354 --

AQ Generai Chemistry 300, SM20238, SM2340B

AO Nr"b.t. 300J50 L 3532jffij
x

Paoe 1 nfROTIX ASSOCIATES. INC

fny 2 d{z

,



weu rD:,391,ffCfn*^ Orr t
oru, , G9r55. . -

o"'w, ...,.8..'1,1 -16
Depthof Pump lnrelke:. ,. ,t llO,,
TotalVolumeVurgad q, ?5DTB: Lqt. ol

Purge Start: Time: / 200 GPM: Ll psi: qS Discharge Rate: I
Purge End: Time: lZq to CPM: ,.1 psi: q5 Discharge Rate: I

Tirne

DTW
(ft bls)

[0.3 ft.]

PR
(mllmin) [100-

500 mllminl

T

fc)
t3%t

Sp. Cond.
(mS/cm)

t3%t

DO
(mglL)
I10%t

pH
(SU)

[+10.1 units]

ORP
(mV) [+i-
10 mv'l

Turb
(NTU)
I10%t

Volume
Purged
(oallons)

l20 t 6 5,fa z5a tr,g(+ 0,3 Gs 0,0 g,o3 -/ 6,1 6q.2
/20 @ Gf. s0 lt,5 1 O,ZG1 o.o g,lq -zo8 22.7
l?.( I 6, s5 10.7 0 0,24 o,a 8,? q '?20 9,73
t2l @ b5.8lo /o.7 7 o.2r5 o,o g,z</ - r21 7.G=
lLz ;,, l, l0,bb 0, z, 'l 0.0 1 a,25- - 7?6 o,t 7
t22 G br.88 /0, aq 0,?r1 1,27 g,?? -'r7G 7,71
23t 65.8 /aog o,25./ 1,5 6 8, 25 - 7rq 7,q3
27G 6f.qo 225 /d.hI 0,2r1 t,7/ 9,2 q -?) f ,qi

124 | t0,70 0,299 2, ({ 8,2 6 -?3'l 7,1{7
/2q 6 I ID,7G o,295 2,7I 9,ZC "14 0 'r l6 LI, Z5

Purqe Water Description:

sampre tD: C Fn A/- Oqqb Sample Time:

Labrotory Narne: Test America

Quality Gontrol (QC

Field duplicate

*1u'',.t1'1.: *_
Matrix Spike Duplicate

Analvsts

AQ TCL.VOCS 826S 
.-

AQ TCL SVOCs 8270

A0 TAL Me
v470A

x

NOTES:

D0 tu^J;no lri{y;n"
4^
l4orit-i tr*o t tQ t

?t:vn p 7ko ttL b
&tn*nl b{ 'FACnlQb1

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C 160204
I 74744

AQ TCL PEBs 8082

AO TCL Pesticides 8081

AA T.t lCyrrid- 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 35S.1, 353.2, 365.1, SM2540BIC

tNn Faaa I nf 1

Well Sampling Sheet

I



tlYell lD:

DTIff:

DTB:

L€*LL* * e'15@ oate' 1't5 lU
Dgpth of Pump lnare: { U -
Total Volum" Pwgudr I .5

aL,t0

Purge Start: \3tI1 Time: 13'11 CPM: r-l psi: 7s Discharge Rate: 5
Purge End: i+1> Time: l.-*,--l.L--. CPM: "i'f psi: % Discharge Rate: .5

Time

DTW
(fi bls)
t0.3 ft"]

PR
(ml/min) [100-

500 mllminl

T
/O^ rtt)
t3%1

Sp- Cond.
imSicm)

t3%I

DO
(mglL)
110%l

pH
(SU)

[+l- 0.1 units]

ORP
(mV) [+l-
10 mVi

Turb
(Nru)
110Yol

Volume
Purged
(oallons)

r?51 b {to Ir tL' ^r{C (\C-,VZ K.L{g ?. 7-t: 2L+.< i(pq )t
\t :f,)L sl,_tp, I t--

l
d'l \.rel a 6q1 ?" r\ 1q1 abq 41 Z_Lt/rl n.:\L (pi k [". i{, L U r?, -i, o.sai -KQ 7 qTL 2)L d-T K n. a

jr t\ i [., /L L t\ rALl 7,
I _/. t- I \.w -1 q4 1,R? -

':a 41-g I 5?n o.q
,L

ld 3b"lv )qo -^-l--7i=
14 "i',{ n.E6 i 1tr4 1a: 144 n.<

lL 7q Yb.lr* tvo TTqF >.s?z L]"- 1 .bR'
*i2f) r\.b

IL
I LL1 frb tr,: ILIO tu.u., ogsz -zq -) 5q ,n.7
IL+,4L gb"lb 4a L?lU n 95'Z 1.2.3J 1%1 3it D,
\ Eq KC.ll" t) Hntt 1.69f 7.1 3, IL 313 2L.e Dn
t-t-x :latb t4D tt] (71 h.r,52 Ln,4t, 7"54 3n tle"\ t.(

lL* {i t 9{n lu , rfn Jry.0) l)\v-2. ( 
^.tblo -1 t*; )llJU *J D,OD t"

i 4LrLt *1, ll-, i Lin l\.o T CfiL 0\Eq 7 ,FtD 32J fi ot') i.2
ILl L ev.tb It+D Jq.U o5s? b74 a Ltq 'r22- hnn LA
ffi

Purge YYater Deseription:

Sample lD, Sample Time:

Labrotory Name: Test America

Analysis _
AQ TCL VOCS 8260

AQ TCL SVOCs 8270 X
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.2 / 6010C I 64204I
747fl4

AQ TAL Metals Dissolved EPA 200.7 I 200.8 ! 245.21 6010C / 6020A
I 74704

AQ TCL PCBs 808?

AO TCL Pesticides 8081

AO T"trrcyr-d" 3353

AQ GeneralChemistry 300. sM20238, SM2340B

AO N"-i""t.30

Pf)UX ASSr)CIATFS tNC Pase 1 of 1

Well Sampling Sheet

,o4
,';d\
.z< Ll
_iff 3J. Z

{rt.," I

Quality Control
* Field duplicate

Matrix Spike

NOTES:



werrrD: (,Flfilnl'rJffr
DTW: qCI.Zq

Date: {41#4 U*
Depth of Pump rntake, IQ t I C
Total volun're Purged: A Z AfittDTB

Purge Start: Time: frEC CPM: "*7.1 psi: qC Discharge Rate: 1
Purge End: Time: l?-Et) GPM: a psi: ffi Discharge Rate: q

Tinre

DTW

{ft bls}
I0.3 ft"I

PR
(mUmin) [100-

500 ml/minl

T

fc)
t3%I

Sp. Cond.
(mSicm)

t3%i

DO
(mg/L)
t10%l

pH
(SU)

I+l- 0.1 unitsl

ORP
(m\t [+/-
'i0 mVl

Turb
(NTL.!)

t10%I

Volume
Purged
{qatlons)

i,ilqL* *fu:l 4 7;fi t.7x ' l;",-' 4.lnl IO.Z,I 5q, f3?. D,2
1, >- li)q,{ $ 2.(H 1sr"\ 't r 3W T,WX {-1 ,gS Cl Li
14 {4;- {'if) iri .*14 .9< t'i.i;t 4q -l;1-r.'t n,b

i{"'Y.: trZ, tS i;I, ) i\. {- \.xv 9*.ra l. <i 44 744 na
t rdi CTZ, +L ]U ii, i1 ;_ /-\ n.)_b 43 n-q 2 ,tt )

1l{ az.h5 IUd.r\ fi (Y) ti a-.f; r<L, 'y's a -)
{}r} q11Z lLrt [4? i\.711 l. I J_ n.4 r VI zt.,? l.Lt
!?-"61 fr4 kq i\p{J N\ qa .%i t.G? a.1s 1,.- I z /,R (.tb
leE {t2, i/t+ ?u fi,17 RLJ q,b L.r{ Z7,P B

lt*t :{E {{K '1.) It {iq ,3? I {at q,57 --7>- ?sq 7,Q
t4.l*L L{4 {:'1, U:U i'"i i.C{.d a L.q '?-7.q 'c,z

ir il1 44,rfr ':d I( u(i a,4qt l.G) 4 lo? L-,7 t_c) t 7.q
.Gfi 6lLr,lz L-, t t() Qi trrry1 fr,q1 q,hi ,f= 7_1 ZL)
144 rt4, t< t/'( :1 '>'7r'. n ii ^) 1.*t 2tn t^
[--, {?ti, t 4 fru ,/ L; (1 flA c r{,, GI,K / s;q 24,? -d (,\
tffi {'{q, lE Uu Ir c( 4q4 [ ),]{55 q.g5 5"L, 2G,,< s,2

Purge Watar Description :

sampre n tfi,tifit?ttf.1u *b tf samprerime:

Labrotory Name: Test America
IzCI-J

rality Control

Fieldduplicate

Matrix Spike

AQ TCI. VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.V i 20A I t 245.2 / 6010C 1 6020A I

7474A

l4t',nl'X r f,*.l'Jttt
AO TAL Metais Dissolved EPA 200.7 / 200 I 1245.2 / 6010C 16020A

I 7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AO T"trrcyr*d" 335,4

AQ General Chemistry 300, SM20238, SM2340B

AONrtri""tr300jsW

x

Rr)ilX ASSr1CTATFS tNC Pr l af I

Well Sampling Sheet

tn.'

fu.n

I ln
(



\

ort", i,i 44*,
Depth of pump tntake: i ih C

TotalVolume Purged: | .i]

Purge $tart: l'{5D Time:f tLlW CPM: 4 psi: ?0 Discharge Rate: b.5
Purge End: l5lg rime: I isrf} CPM: Lt psi: 10 Discharge Rate: b.s

Time

DTW

{fi bls)
I0.3 ft"I

PR
(mllmin) [100-

500 ml/minl

T
(oc)

13%I

Sp. Gond.
{mSlcrn)

13%I

DO

{mgll)
Il0olol

pH
(SU)

[+l- 0,1 unitsl

ORP
(mV) [+i-
10 mvl

Turb
ihlTU)
t10%i

Volume
Purged
{oallons)

Ll5 l'f )0 'lr_ tzfr T)7V A.zPt t.bfi q.Y5 L2L, o.oo O.r
,g[B i\\i., L 1'Z.D m,lb I '\i , b.qb l.5b 21 E.U U (o2
{' ,.* itXl. i? lzo tnn o,4v 7., .7; ,7 o.oo o.s
5ta, i :. '"- l?fr t1,lb i,, "i'.." f, LJO w.7q *5 L.j (:L: ov
qt toD.)2 {2-o ;1 -fl

ltl t t).ft-S q 1'2- {n rry - l.< o-m) o.c-s2< l@.tz l?4 11 7; ).?0-7 ( 4.! tn. ?.q nl I o.m\ t).t,
s2 l{,fi.iL lLa ll.ra n.afx {i. A? J11Bt.: -"o rl. ()n o.k

Purqe Watar Deseription :

sampre ro ( v l/twLft l- bv I sampre rime:

-

Labrotory Name: Test America

Quality Gontrol {QC

_ Field dupticate 
_

rvr1t1:slxe

Matrix Spike Duplicate
AO TAL Me

74704

K

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C / 6020A
I 74744 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"trrcyr-d" 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

PNIIY ASSNi:IATtrS INI: Fooe I nf- !

I
Well Sampling Sheet

t



WelllD;

DTW:

DTE:

los,oz q
v Ilab

[}epilfr of Pump lntake

To,tal Volrrne Purgnd

4mt q/z
" .1C

,-JCtrrnw- o'lq
tLJt,oi

Purge Start: Time: )7n CPM: .1 psi: s5 Discharge Rate: /0
Purge End: Time: ffi10 CPM: 3 psi: s5 Discharge Rate: lo

Time

DTW
(ft bls)

t0.3 ft"I

PR
(mUmin) [10&
5ffi mUmiltl

?
:^

ii: -:

Sp. Cord.
(mS/crn)

t3%I

DO PH_; - SJ)

.'-','. --::units]

ORP
(mVr i- -

10 mtu'l

Turb

f l 0ltl

Volume
Purged
(qallons )

o 7^s tor.dt 25u l J,', -,a,4 0.721 6,39_ /q1 4,63
o ?40 /of, oq ,1rl t,r'l -lU'c'. J'1-'- Y t/ J,.r' i.

t23 1,7\
o 4q7 f 09,oq q,q 6 0,400 c 5Z G,06 230 cl,3 Z
0792^ {0r.oq J tlvU G,7a,6,q8 2,'lZ o,0a
0 ?97 Iof,o4 q,6 3 n <qq 9 tt 7,0 V zq3 0.01

0 802 105 o4 q,74 1 .z 1a ^./ +,23 23fl 0,00
b go+ tui,0q q ar^t,l Y e,uto 4,71 217 @,00
ogta t0r,0q 7,7 Q n 2qq ',qt V,? 7 270 o,o o 3

Purqe Water Description : Cle^v- & c aLr-_lEl|
samPle ti^", 

-W-
Labrotory Name: Tggl 4nigMs

rality Control

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Y
Y

Y

l).lr
E
Ug-

Matrix Spike Duplicate
no rAL Metals EPA 200.2 t 2A0.7 / 200.8 t 245.2 / 6010C / 6020A /

74704

NOTEs: tt, 
,'i", ?/,t Frort'q(

f r", lh.ol f '^

ROUX ASSOCIATES.ING.

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 I 245.2i 6010C / 6020A
I 74744

#

ffi

I eo rcL PCBs 8082 
I

I nQ TCL Pesticides 8081

II AQ TotalCYanide 335.4

I nQ General Chemistry 300, SM20238, SM2340B

I aO Nutnents 300, 350.1, 353.2, 365.1, SM2540B/C

Pas.e i of i rr*

I



?q\

-\

LI

well ID; C[.'i\/\ \/'.. / .* C tl Ci C.r.

nrw,, lr)5 A'A _ _
o^t, 9i,b,,i lt-, ------:l-

Depth of Pump lntake, ry\,&er- ,v ) -tl Y Ct-

Total volume Purged: L1- i'.Uf^, ilC ,l :DTB: 16l tn
PurEe Start: Time: l3 r"s CPM: psi: qo Discharge Rate: \?
Purge End: Time: 15t 5 CPM: 3 psi; ?o Discharge Rate: /:

Time

DTW
(fi bls)

I0.3 ft-I

PR
(ml/min) [100-

500 ml/minl

T

fc)
t3%t

Sp. Cond.
(mS/cm)

I3%1

DO
(mg/L)
I1O%I

pH
(SU)

[+/- 0.1 unitsl

ORP

{mV) [+l-
10 mVl

Turb
(Nru)
[10%t

Volume
Purged
{sallons)

i bL;t t05.q 3 i 1c tg 0E ) ,Y:) 53t lL.5/- -t4't ,1c" i

t33c la5 q\ r 30 tD tc # t,53 i3.ete ')>;'' ,.L )z- 3A ,i
t,"i1

I 355 to5,r3 i3r-r l3 xl 1 ,.15 lrJ ,> u " - 7 ?_,b tr/ d

I 3tr'(l lD5 q3 r3t: t< 5'l "11 r4.o6 -ZL3 tj <-)
I J-

t34 4 lr-1, ,4 I l1t-' i},I 1. L5 (? l'4, r)?; )iY 5't3 /@t/o,r.
i 41a tu5 q3 i3C l'A,otl t;a.ttr oa

., l- i 2,e? --/ I n l: " -l-/
(j

\3 -15 iof,.t3 t3{) rZ .fl5 k,, )l , Y;I j Z.'i,r "2Dq 5.0?
rq 00 iC5.'1 3

11-^lar.J r2,v\ 5 roi I, )e l 2.8q './,t)q l, bcl
tri o ) to1,\3 i30 tt,\l /,t .7,t I .]1 i 7,q"3 .)iD Z,IQ ? qe/|on!
l/tcg )C ud t 1r',

Q-,trx 'l 1at t bdt t7 7(t .- ttl l: 4. c< U

iLl li lDt ,i1 t5u ,-ai3 4 ,+4 I q,c i71t, -1q 4 4.oc
4lLl l[6 r-i ] 11i: t7 qt a 7c. 2 o\o t-)_ 1.< *la-) b .vt L{

I titl i$4 4a- t3C I7,EY {. u: a 1)Z- /- '- t2.w4 _ I {tr) 11.1 )
lL4m i06 qA r#- f) il;t, r.,Z il:{ 1,).n l/A

purqevrlaterDescription: f tf alr ft+rrnTff*.OOWlill:\t- hli,t.t,^";JfikS +>((cinifu/&
Sample to, SampldTime, _J3#

Labrotory Name: Test America

rality Control i

Field duplicate

Matrix Spike

AQ TCL.VOCS 826_0_

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA20A.2l2A0.7 1200.81245.216010C l602AA I

7470A x

NOTES:

'l\t\fi: f ftOilQ{n

AQ TAL Metals Drssolved EPA 200.7 / 200.8 I 245.2 / 6010C 16020A
I 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"lCyr"id" 3353

AQ GeneralChemistry 300, SM20238, SM2340B

AONrt*rr-300,35W

K

v
x

Elr}ilY ASSnetATtrS tNa: Paoe1l oi.n-



aqa

Ilep*r of Pump Intake: f {

Total Volume Purged: eltc,r'rJ

/l'{ ltil it, rt):i fi'liltt, // flv'l.fi} i

Sampre Time; l44q
Labrotory Name: Test Amefca

AQ TCL VOCS 8260Field duplicate

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 ! 245.2i 6010C I 6A2AA I

7470A

AO TAL Metals Dissolved EPA 200.7 I 200.8 I 245.2 / 6010C / 6020A
f 747A4

AA TCL PCtss 8082

AO TCL Pesticides 808'l

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

welt lD: lt llilYlt''Ll*{vi c'u oate: -/ llVl lV
DTW:

DTB: lGi rD

Purge Start: lime: 13tr CPM: psi: /?c Discharge Rate: lr-l')
Purge End: Iime: t5t5 CPM:

.)
rJ

psi: q0 Discharge Rate: ) 2_-

Time

DTW
(ft bls)
to 3 fl*l

PR
(ml/min) [100-

500 mi/minl

T

cc)
13%l

Sp. Cond.
(mS/cm)

teo/^1

DO
(mg/L)
t10%1

pH

{SU)
[+10.'l units]

ORP
(mV)[+/-
10 mM

Turb
tNru)
llAo/o1

Volume
Purged
{oallonsi

q'81 tD< wa ,L\ 12 v,o 3,2r' q5, t25 -t k-4 2b. q \aa { tons
4C yfic q4 la t1 (4q q.t3 q t-^ 7- C-5 - irE 7t2" i U

u?, i(8. q4
105 13
iU6 " 

r.t.2

i40 \9 3.O 
'

B a)i ') L "-ft< I
t-0. I

VV: -_Try--l i4.t-i , COO t? 4t 4 Kqv
tlqt \q r) E't-i-l 7.' .q. t,5 t). t"qzj

tLi.42 l(Y ua t, B5;
,?,('

L,-'l?- 5i I) t *l%i >.iK

t*4-4 l[{E ''14 I tl1 li.4R t2 4r,) -,-]x t.F,4 \ ar;ldbnt
\.1

Dftr tY acqarl^taTEQ tltr^ D466 r /\t1



1' -:

' ,. 
]

( '-i I ' i

0\o/e.: lrtci pit,t+e i: wakr qfffn': z4>

a I ft-r ,r*bt'n fys ne rtv / lt4 egf ifo c' fi c
it

t ) '|t 'j.

(t r,i t'cft rtTl a,/r/ "l'vr b;'c/ io7 ru i -{-in fi rt

dv rt w ol a w n wsr+tr prt rryol [ro7- hrrwo,/- o o.
I

Wr ,t \ Sr,t't'0t&cx..+ t>1,15
I



we,,rD: tf/ufik.i*Cry:-
or*, \C,6" S*., . . ,,

DrB: l?q-71

Date:

Depth of Pump lntake:

Total Volume Purged:

1*14:t b

Purge Start: Time: CPM: q psi: vlv Discharge Rate: 7
Purge End: Time: i''; uU GPM: a psi: QO Discharge Rate: q

Time

DTYI'
(fi bts)

t0.3 fr.I

PR
(ml/min) ['100-

500 mllminl

T

fc)
13%l

Sp. Cond.
(mS/cm)

t3%I

DCI
(rnglL)
t10%1

pH
(SU)

I+i- 0.1 unitsl

ORP
(mV)[+/-
10 mVl

Turb
(Nru)
I10%j

Volume
Purged
(gallons)

{-t ,"-,
l'r;- -- ii L- uxq !; sr, t\ {,E.L U,<

r i ( ,'1 F- E'..< f i,lil
li;S." ; 7.1L L. t'

')E {;t4 t -+.
l1'.: t -i : .Wt (-+ i Q r-6 9Ut .t

,<Ll i, r. '!t;' >dr-- f-.#w, vq( },Wr a,11 x- t ',r,r: aqi { ,.s
a#r i'19i; "?.=-q 7"44 \ 7.r- b,xl *" /Y 2LtX r-:, (-'i IR

Purqe Water Description: i' l.:'1,! ':t .! ,
'i,:, ; '.) .-.y

Sampie lD

Labrotory Name Test America

Quality Control

Field duplicate

Matrix Spike

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 x
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.2 / 6010C t 64204I
74744

AG TAL Metals Dissolved EPA 200.7 I 200.8 i 245.2 / 6010C / 60204
t 7470A X

AQ TCL PCBs 8082

AQ TCL Pesticides 808'l

AO T"trrcy.-d" 3354

AQ General Chemistry 300, SM20238, SM2340B

IElnilY aeqrictaTtrs tNn Par fl

Well Sampling Sheet

'- I 1-,
'- i'j'

,'1*lr

NOTE$:

lr'rlt,

r

\



L,tJell lD: t I li ii'i. -1. .l'f)# Date: o"lr-l / *

Depth of Pump lntake: "7 A
Total Volume Purged: t ;

DTW:

DTB:

Purge Shrt: t4D Time: ft€ CPM: + psi: ?s Discharge Rate: (o

Purge End: Time: CPM: tt psl: Lt5 Discharge Rate: b

Time

DTV1I

(fi bls)
10.3 ft-j

PR

iml/min) [100-
500 ml/minl

T

fci
Sp- Cond.
(mSlcm)

DO
(mglL)
110%l

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) i+i-
10 mVl

Turb
(Nru)
{10%}

Volume
Purged
(qallons)

qF fitt.E lt-t.2 / L,e,< 221 i4. A f ./5
ifrr q ?_v 1"q .-\ I i,

-/- I r'.&) 1,a
ffia rfs /.*) L- 2Lf t il, CU a.qc,
N)l a '7.L '1"qG ?ffi d),oo ).w)
%e i

I {1 b42 t) t-tr 7Dc C.Ol3 r\.*75tu{ EC fr8v rl A3-L b,4 7 1s,-q :!) o "rrc n "c+{-gE
T+
"r=+E

Purge Water Description:

$ample W, SamPle Tirne:

Labrotory Name: Testi4mqrlqq

Analysis

AQ TCL VOCS 8260

AQ TCL SVOCs 8270 v
Matrix Spike Duplicate

AQ TAL Metals EPA 200.2 I 2AA.71200.8 I 245.2 / 6010C I 6Q204I
7474A'

NOTEST

16tr I

CtrT

,*

AQ TAL Metals Dissolved EPA 200.7 1200.8 I 245.216010C / 6020A
I 74744 {

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

A0lbtrrcy""id" 335,4

AQ GeneralChemistry 300, SM20238, SM2340B

A0 Nrtri""t" 300,3501W

Elr}ilx assflelaTFs tNc Pllse nfl

Well Sampling Sheet

IryJ
\ tli rl.r1l. r "t:|l('.
rtrc Ls

t ')*t
I [-{
': Gl,k-:

u14

nlity Gontrol

Field duplicate

Matrix Spike



Date:

Ilepth of Pump lnbke:

Total \Iolume Pwged:

4*{t-i re

(bo
t.b

Purge Start: ri**'[}&ii CPM: ?5 psi: !rt4.,w.a Discharge Rate: q
Purge End: Time: idcc CPM: ,, psi: 7(] Discharge Rate: q

Time

DTW
(ft bls)

t0.3 ft-i

PR
(ml/min) [100-

500 ml/minl

T

fc)
13%1

Sp. Cond.
(mS/cm)

i30k1

DO

{msll)
t10%I

pH
(SU}

[+/- 0.1 units

ORP
(mt/) [+l
10 mvl

Turb
(Nru)
f 10%i

Volume
Purged
(oallons'!

q.lu, qe.z) 3d: fri.s} r.57 2 "Cn iq,{L tlt K)u t )

l{t qa q9 €6 .', 3Y 2.f6 lLt at A" -+
k7L+ L- ht 'i,r;!i '{ vv ,1V | ?. ut, l,< | tq,z u,
K7q €12.4? k5 ,*Z Y,-14 i"4i; J-t r.t i.4;al fi. "J
*Z-dA €t 1,ct <E i{ LL--t T.g'1 tqL it-l L* - Ltz LL, i7 \
tlA€i q 3.zt (T; (7 7q ?.q4 1Z i.l, L'C -??< t s'( a
,i'W 'i 1 -:,-*l -' '!. r '?5 L1 -^tt 4c4 l,zq i\i -7?Lt r{
KW qu,7:7 t-'i 7L' ,lq t4ffi -?_44 LLC I

R5q i L+,Liq 4r ol. zz -l +-
t,'_1, I L-{; 14, tL: --j1tl L' tL 1,7

:q4rt 6/rrF,^n 4t --l .'/ c|,24 t. {.11 iLi,fl) -z-qq, L,.Lt 1,.<
Qr:t-t {-i{t,#; dl.l' q,tv n,?r. I,U I lq, (A;''" -2ffi o,ao i1

pursewaterDescription: *(iA, i1v{.\t lov
sampre ,o, C F;l"iii -U sampie rime:

Labrotory Name. Test America
{)qtc

rality Control

Field duplicate

Matrix Spike

A arl

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 2AA.7 / 200.8 I 245.216010C 160204 i

74704

NOTES:

Nok-r',vrottd uv-cr hv-o r-taqt -
\t0 vu 9[o w rtcV)arat whi I e- DUwt|inat

AQ TAL Metals Dissolved EPA 200.71200.8 ! 245.2 / 6010C / 6020A
t 74704 K

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"trl Cy*id" 3353

AQ General Chemistry 300, SM20238, SM234CB

AO NIr-i",

Y
v

L t'4--' FlOllX AS-qnelATFS lNe Arir P:oe I nfl-

Well Sampling Sheet

wana,d{&l\,3':c5fo , ,

Drw: gq.C7

DTB:

1,1
(



weu w: C ,F lll, lal : of b ,q _ aate: ?:-tLb-jt
Depth of Pump lntake: / 5 q '

TotatVolume Purged:-7 
^. 

tt-

oc

DTB: 162,5 CTOC

Purge $tart: t507 Time: I ItO V CPM: 3 psi: 1o Discharge Rate: I
Purge End: tzq5 Time: CPM: j psi: qo Discharge Rate: 7

Time

DTW
(ft bls)
t0.3 ft-l

PR
(ml/min) [100-

500 mllminl

T

fc)
I3o/ol

Sp. Cond.
(mSlcm)

l3a/aj

DO
(mglL)
t10%l

pli
(3u)

[+10.1 units'l

ORP
(mV) [+l-
10 mVl

Turb
(Nru)
I10%I

Volume
Purged
(qallons)

6tz 9,q"7! fi. o 7,qb
t5tG 1o.qo l{,7t ld, 

{ I 2,3q lL/.00 I 672
57 11,0 i J4,0 0,G ,?q / 4,0o - le0 zgt
526 q2,Go I',GZ 1CI,6 2,4 6 tq, oc -lfr1 lG3

15? I q9,q5 7oo
lJq6 c17 oZ ,o0 /2,31 l0 ,ut ?,ll lq,oo -247 7Z,L

'rt 
I f3,0s 12,70 7.q1 Z,r 1 11, oo - 2t? tlg,z

lf4t loo,(' 7tu tt,qq q,1q Z,7Z 11,00 -225 ?q, {
ls5 2 t(, vI /0, 2,23 lq,04 _ alg 27, I

l55s loe,75 l(, flt to, 2 z,lv /4,o0 - 2//o zo,
tb1' }+htr i41- lt,g 3 l!,2 z.o I 14" oa '?fl /9,? 1,

b0 t05,[q l/,92 4,3 [,87 lq,o0 '2, I / ,cl

tbtt t0G,7? (,70 /o,L t.74 lzl,oo -27V l, 7Z
6 [ 0b,v0 lt,7 L /0, Ll l,7l /q,N -z0l aff
OZo 1o7,25 ll,7Z / 0,' /, @t /9,0 0 -zq< 0,5'z
/- -TV+,e1,-v

Sample lD Sample Time:

Labrotory Name: Test America

Analysis

AQTCLVOCSS2oO 
, .

AQ TCL SVOCs 8270

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 t 2AA,7 i 200.8 t 245.2i 6010C 16020A /

7474A

NOTES:

AQ TAL Metats Dissolved EPA 200.7 1200.8 I 245.2 / 6010C 160204
! 74744

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AA T"t"l Cy--id- 3353

AQ GeneraiChernistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2540BIC

PNIIY ATSN(iIATFR INN Paocd oll4

Well Sampling Sheet

I



lrYerr rD: L,f-/U{ ily -L-5:.a
Drw: 7 l-l 3q

Date: ' 
"*,1 

Y*

Depth of Pump lntake, }5 i-)
+

Total Volume Purged: 1"4DTB:

Purge Start: is5 Time: t&5 CPM: ) psi: 55 Discharge Rate: 5
Purge End: t>Ll5 Time: tffi CPM: 4/ psi: 55 Discharge Rate: :1

Time

DTIIY
(fi bls)
t0.3 ft-.l

PR
(rnllmin) [100-

500 ml/minl

T

fc)
t3%1

Sp. Cond.
(mSlcm)

l3o/o1

DO

{mS/L)
[10o/ol

pH
(SU)

[+/- 0.'t unitsl

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
f10%l

Volume
Purged
fsallons)

4 i'z H rfi) tyo q0! o.bfr tb.4 1.>t -7 --<-=
.Z- {-)/* xo,F o.z

?.11 aq.G t7.5 7 "ryq ?bo n-o o.g
-4 \z
-1i1,*

1q.1 ALl ''1 47 bb o.oo {}b
44, 1A5. tb taq n.no o.,-4y 1u.Q l' >i 7 ,5D O.OO /_o
? ?-r v.-5) {

t1r,.a
I >{J i 5i 25fr or)D .2_

Purge YYater Description:

Sample tO, Sample Time:

Labrotory Name: Test America

Qualitv Control {QG} samole

Field duplicate 
I

-t--Matrix Spike 
I x

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 20A.7 / 200.8 I 245.216010C / 5020A /

74704

NOTES:

AQ TAL Metals Dissolved EPA 200.7 I 200.8 J 245.2 / 6010C 16020A
t 74704

AQ TCL PCBs 8082

AO TCL Pesticides 8081

@
AQ General Chemistry 300, sM20238, SM2340B

E}T.)IIY ASSr)(:IATFS IN(: Proe I cf

Wetl Sampling Sheet

kil i3 b/J 0.%\
io B.tH J'---r-)V;-Ft::

L 5>=9rc \L!'rq
IYZ [r 'ru

I tz, Lr lt 6'1Qe z>

?r tr4t u.3-j-



WelllD:

DTIIY:

DTB:

f16 4 L
oate: €/*Ztt-i

Depth of Pump lntake: *, "l 1 t
Total Volume Purged: \ ,,,t I I (ctl 5

I

lfr2,qs
Purge Start: Time: CPM: psi: a)t ^l( ./ Discharge Rate: IZ
Purge End: Time: CPM: -.2 psi: *n Discharge Rate: IL

Time

DTW
(ft bls)
[0.3 ft-l

PR
(mUmln) [10G

500 mffminl

T

fc)
f3%l

Sp. Cond.
(mS/cm)

t3%l

DO
(mg/L)
t10%t

pH
(SU)

[+l- 0.1 unitsl

ORP
(m\4 [+l-
10 mM

Turb
(NTU)

u0%l

Volume
Purged
(eallons)

fl<tz4 ';^ ' :' 2 qC, {,'t a, :{Lt /1 0,d(/ -2 s4
f,2L -sv 74

0 'l';0 9i,)v :, tl -'/ ) 7.') ('.L' [,] v, oa i4,2 -7{: I(tfi; -) .f o n+ti o ?il v. 07 4 t,t.ri
(,'f "1;t f:i,;' ; :i €, t{ c,7 F'i C), () i) -7, t0 .-/ 7c7 VC,Lt
0 '1 

LtS 9i (:,r.i ati () 7 :,,-j (1 fri! 7,t'1 - ifr'f G,Z, f'
r.)'il,:- 0t:,c,f c;'+ /, 1 /'J

Tttt
* llq i{,,

t)1i', &Q,f2
.'r 1a
f,t, 7u,

-.' : "'.r't t .-t rat- ,'t A// 7.i1, lq7 c/6,,7 .z- 7

I 0 C'ct frOr, la, I F t> Ct, 3:-7ti ct,CI{ -7,1 {/ -/t ,1 r,
tnn < t)'t'' 'J -T a 1( e,4 71 0,ttr0 7t s j't, b
tu L t'' [re,,r0 Y, * ct ,? 71 C1 ,0 r"l 7.t;l - /'r v 90,1
f(J l4 gLr,'+& ai5 CI,?'F1 r/, (/ C) 1*--,(,LL 1n'i 2"t, 3
/0ic fr;)', i V l^) 4 (i c7,7 7'l ti ,r.1 ?-'it t- I z/ i .if 

,O ^_/ q

Purge Water Description: (o v & t -[ 
r yi]

samptetp: CFlt?W-056*6U SampreTime; {dZ)
Labrotory Name: Test America

Quality Control (QC) sample

Field duplicate I X
Matrix Spike -T--

AQ TCL VOCS 8260

AO TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Meials EP A 200.2 I 240 -7 / 200.8 I 245.2 / 60 1 0C I 6020A I

74744

NOTES:

,, .-'- 'J 
/-v '/,, . . ..' ,\ ,-, r-

ii!,'/ /.'/i /'i ( i\ /-,.. / L-

. ,\ ,1 /r'l Ii/t, Lt't (.t..'

,/' i: i4 l.\ - .i1 i t.1 
. ., .n,.. / ') ,'1 | |

jlt ix glaru-itmaf% i i 4 L'

AQ TAL Metals Dissolved EPA 200.71200.8 I 245.2i 6010C / 6020A
I 74744 x

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO T"t"rcy""rd" 335 4

AQ GeneralChemistry 300, sM20238, SM2340B

A0 Nrtri"rtt 300-350J.W

X

x
X

ntruxAssngarF-* rrJ" / Tnful Yftnlsaq, lofl

CFNW- O'G

{ )nr1l:



wel rD: Ct {Y1W-O5 ba, Dari 1/ Ze rl

Depth of Purnp lntake a I 3 i

Totalvolume Purged: '''' ,!r;.',,

DTW: alq,1 3
DTB: \ 3l.qo

Purge Start: Time: 0a30 CPlrl: Z psi: gc Discharge Rate: (

Purge End: Time: aqi6 CPM:
,1
,(. psi: - -) Discharge Rate: 6

Time

DTW
(ft bls)
I0.3 ft'l

PR
(mllmin) [100-

500 ml/minl

T

fc)
13%I

Sp. Cond.
(mS/cm)

i3%1

DO
(mg/L)

t10%l

pH
(SU)

[+l 0.1 unilsl

ORP
(mt! [+/-
10 mVl

Turb
(NTU)

i10%l

Volume
Purged
(qallon s r

0a 38 8o. qQ Z,G O 1.8 Z a,i'?x O,oo 1,t I -.10? > )ao0
0713 9t. b3 P,S I 0,2?., d,oo g,vAl -qf? 60,,
oiqS g2,L{ g l,t l, :

1,, / r. 8,1{ 6 o, za3 o,00 fr, v.g -u< 2 *ot
o 75i 82,72 g,l0 /rOAZt-/t"iU o,o 0 g,?v -110 7fe
9?54 82,1 3 8,17 o,276 O,OO g, 12 -q78 q5l
o 8e.3 Bf ,2o 7,s5 o,zg?- 0.d 0 9,5? - ??o 9o7
0 go8 8r,Ltz ?cq CI.? 9V o,OO l,tl I - ?d( d?L * /-?5
O1 t(\ 83.b 7,5 g o.zq I 0,0 0 8,3 { - ?7:. 5/ ?-

0 Et st,y3 7,60 d,215 d.O A g,z / -3 ?2 r g2
0821 811. o { V, Gz 0,2q 0 g,CIO 8,t -4qA /52 <'/

purqeYYaterDescription: n o ! erclc I y /r, b, J, I ;ql+ bro* n cdlor

sampre rD: C F nh/ - 05Ao - O W Sample rime: CEZ I
Labrotory Name: Test America

Quality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 12A0.7 120A.8 !245.2 / 6010C t6020A I

7474A

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245 2i 60'10C / 60204
I 74744 Y

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO l"tri Cy"-'d"335"

AQ General Chemistry 300, SM20238, SM2340B

r
L
x

I).:oe ! nf 1

Well Sampling Sheet

I

NOTES:

EfTTTY AQGJ1AIATEG INA



*",,o, { f A.,lW-Cbbb
,*,
or", 52"bJ 

-

""", fl 
*13*l?

Depth of Pump ma*e: 41' .AC -
Tohl Volume Purged: 2 "F

Purge Start: 12fi Time: \% CPM: q psi: qe Discharge Rate: a+fl3
Purge End: taLFU Time: T4L{D CPM: q psi: L+b Discharge Rate: m

Time

DTIff
(ft bls)

t0.3 ft-l

PR
(ml/min) ['100-

500 mllminl

T
('c)
13%l

Sp. Cond.
(mS/cm)

13%I

DO
(mg/L)

[10%]

pH
(SU)

[+/- 0.1 units]

ORP
(mV) [+/-
10 mVl

Turb
(NTU)

I10%l

Volume
Purged
{gatlons)

>4K 4q.qo 7.7*, t-vr -1 E:- tz? z
to_t-47 ?q.qD Y-ry/ *,-'* 7bs qZ'7 $)"q
,1 Ltr 4q.Lr{ -= 

rr f, ''1,17 a* 1 Urq 7q .l^
i1_r;a 44"qt 4Dc a-G 4"11 ?.')(-l '). fla 76,t ,t
i?-5F '\q ua Bc ?"1t L "l:\ -1,'7L 'i1 .{*: -+

trP"f"&. 11"f .1"fl) ?,7) 1.1 1.{4d Zln'R t.2
-. i' 

_, L lq d /-l

-t 7-q IUD
ler *).v I -/- ..t --. 1 1.an ZN .b
!,:. c iJ, -i: ')\ U, '}a 1A4 1qq ):7o 4t I,T
ib,n ;'.-. .-; -;1(-\*, t 't.RU u- v)7 Z*
.,,},, )v.t;r "rr@ t' i,'L t *a. ' tl' :1 73y Vn <-t fr, oc )a
i4."ra --u +L 4u K.7( A.v4.c '7.b6 ) gli jrXS -;-(-{ 2.?

Puroe Water Descriotion:

sampre ro.{ i }v'i\', *LL}ViC ' 'nt,,l sarnpte rime:

Labrotory Narne: Test America

- ar*vi

rality Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 / 200.8 I 245.2 / 6010C / 6020A /

74704

NOTES:

AQ TAL Metats Dissolved EPA 200.7 ! 20A.8 I 245.216010C / 6020A
I 74744

AQ TCL PCBs 8082

AO TCL Pesticides 8081

AO T"trJ Cy*'d" 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

A0 Nrt*"t= 3

X

IE'rlilY AsqnnraTEs rNn Do f1

('.

. 1,., i

"v'+



Well lD:

DTIIY:

OTB:

cFnw-09v aaw ? -/ ?:
Depthof Pump mEike , ..?./ fr?
TotalVolumeVwgea: f ,75

0l,q.5

Purge Start: Tima: t423 CPM: j psi: VS Discharge Rate:

Purge End: Time: t+05 CPM: 3 psi: s5 Discharge Rate: l/

Time

DTW
(ft bls)

I0.3 ft-l

PR
(rnl/min) [100-

500 mllminl

T
,o^\(u)
i3%i

Sp. Cond.
(mS/cm)

t3%1

DO
(mglL)

t10%l

pH
(SU}

[+10.1 units]

ORP

{m$ [+l-
'10 mvl

Turb
{Nru)
i10%j

Volume
Purged
{oallons)

t935 93.r1 i1
tvttt 87.' t l r.02 o,zoLl 1.21 0,19 - 9oo -{,q

t3q 5 81.r'. H,7A 0.zof z,gi 8.oo '70 7 7, 1,1
;o CI3.58 t7,s1 o.zo 1 ?.f 6 8,oo - ??0 1,tz

1355 8V.t A t7,b, o,uo 4.09 902 '?z+ q tg ,t-

lt, 00 B't .5 Y 13,52 o,zl t '{,1q V.oz -?20 q.lq
pq 87. s, I 7,Lt fr o,2/? 1,71 fi,o{ -12q q,l G l, +t

Purge Water Description;

Sample rO, Sample Time:

Labrotory Name: Test Ameriea

t

AQ TCL VOCS 8260

AQ TCL $VOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 t 245.2 / 6010C / 6020A /

74704
AQ TAL Metais Dissolved EPA 200.7 / 200,8 t 245.2 / 6010C / 6020A

I 74744

AQ TCL PCtss 8082

AO TCL Pesticides 8081

A0 T"t"l Cyrrd" 335l

AQ GeneralChemistry 300, SM20238, SM2340B

A0 N"-i-rt. 300,350J ,353a 36il X
INN l}4r., 1 

^1-



tilell lD:

DTW:

DTB:

CFrnW- O 51& aate: 1l I Q lt la

1X.85 Deptfr of Pump lntake: *'lBE
lLttl Tobl Volurne Purged: 

-l 
A o

Purge Start: Time: tY 35 CPIti: 3 psi: 8o Discharge Rate: 1
Purge End: Time: l5z6 CPhi: 3 psi: 80 Discharge Rate: q

Time

DTW

{fi bls}
t0.3 ft-l

PR
(mUmin) [10G

500 milminl

T

fc)
I3%1

$p. Cond"
(m$/cm)

13%I

DO
(ms/L)
110%l

pH
(SUi

[+10.1 unitsl

ORP
(mV) [+l-
10 mvl

Turb
(NTU)
t10%I

Volume
Purged
fsallons)

lLlSg -11. br{ t3(,
t clrt o 1q,.2q
t 1,i5 101 . ),4 r.ol $,3b D,W tL.q3 - <tltl 5'1.3
l.{ r{ (, 5D
|Y.52 1\q5 I n.qb 6,s l Qoo I L.Xb -932 t5.?
t q6a Xtt.z4 IL,IL 6,al 12.lLl 4Zq {t. u
tSoo KO.u8 tLlb g.Li1 LL.xtl ->22 t5,z
\,6o6 so.1t tL.U E,t'r t'L.97 3tb 9,si
l5o9 i.l,?,4 tL32 f,..{q lc. at - btb 1. o8

l6t I 8l rlL t2-N s)y tL.gl -3sz f. a'

| 6t.l f(1,?r rc!r3 6tt tL.60 797 lr- {g
t5t1 sl.qb ILsY 4 rl l2.s,o -Lq8 b. 93
l Szo a,a-.t s (?,31 *,3L tZ,EO - ?-S' t-.ss I abl

U

Pume Water Description:

$ampre w, f prmw*,q?a4 - 94- sample ri^r, &
Labrotory Name: Test America

Analysis

AQ.TCL VOCS 8260

A0 TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.71200.8 t 245.2 / 6010C / 6020A I

74744

NOTE$:

.lltr q,ihr ,. Fft ,Q,l r, ? l, . , .,.,,, ,

? ur^o Vrl-o tt 4b

[El hl,. t fon- zoq

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.21 6010C i 6020A
I 74704 X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

A0 T"t.rcyr-d- 335 4

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtr".t-300,35W
d

Paoe I af I

Well Sampling Sheet

,

I
I

FiEld duplicate

Matrix Spike

l,IFlIIY AGQA.AIATEE Iht'



vYeu rD: (?rYlw- 05? 
,.

Drw: -1 O,q I
aate: .>nffi Y''/5 -/{t'-

- t.'
Depth of Pump lntake: _'' I L_
Total Volume Purged: 'i' ?L..DTB: f()

Purge Start: Time: ItL CPM: psi; fU Oischarge Rate:

Purge End: Time: Ilat CPM: psi: 1o Discharge Rate: l\

Time

DTVY

(ft bls)

[0 3 ft']

PR
(mUmin) [100-

500 ml/minl

T

fc)
13%l

Sp. Cond.
(mS/crn)

t3%1

DO
(mg/L)
t10%t

pH
(SU)

I+/- 0.1 unitsl

ORP

imu [+l-
10 mVl

Turb
{NTU)
t10%l

Volume
Purged
(qallons)

lrv tq ( c .i'c' 20c lqi o.5ao ZLl,% r,f 6 irl o"e
ta 24 70,q5 q.*'E G,57V L-2 46 7,6q ,{fr 0ro
t c2t Tt. rttL 6{,6f, e,f vt |G,41 7,5I vi O,O
ie 3't li {

'/ o,rl4 n,vG 7,4 q c4 @rc

(d? s "t.6 b c,rvtt /g,trv 7,tl fi ,fl 0,0
043 T ,6q a-'7r) i7 Zrl 7,ti0 vt e.o

f0tl I V.4Z zo0 q" 6T CI,563 lG,{0 "?^,tt # 'vfr A,O 2"25

Purqe Water Description: 6laar d colay/erS
Sampre lD: C.f n l,V '' GUq * 6 tV SampleTime: /O$CI.

Labrotory Name: Test America

rality Control (QC) sam

fieto 
au{-le _

Matrix Spike

AQ TCL VOCS 8260

AQ TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.7 /200.8 I 245"2i 6010C 160204 I

74744

NOTES:

fuItt itY/rC'llfu

A0 TAL Metals Dissoived EPA 200.7 I 200.8 I 245"2i 6010C I 6020A
I 74704 X

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbtrl Cy"'rid- 3353

AQ GeneralChemistry 300, SM20238, SM23,'I0B

AO Nr-i"rl,r300,350JW

{
4
v

pf,lrtuv As-qnetATFs lNe I nf l

Well Sampling Sheet

,



werrD: cfa{rrt,*esf.E
Drw: '7 2. Lo U",

DrB: i VZ -qX

on, 41Q*lV
Ilepth of Pump lntake: i?$=C
TohlVolume Purged: '5,'A I

Purge Start: Time: {LfLtC CPM: a*/\ psi: toa Discharge Rate: q
Purge End: Time: Itru CPM: 4 psi: \-L Discharge Rate: q

Time

DTW
(fi bls)
10.3 ft"l

PR
(ml/rnin) [100-

500 ml/minl

T
("c)
t3%I

Sp. Cond.
(mS/cm)

l3o/rl

DO
(ms/L)

t10%l

pH
(st.,)

[+l- 0.1 units]

ORP
(mV) [+/-
'10 mVl

Turb
(NTUi
fiAo/al

Volume
Purged
{qallons)qtE 17t4t 2t-+\) \). ?r 1t ,LJ.TJN -uq EQ2 {

ItSr fir.n* /-- I l r{- AE Lt 4t n -}qQ ( ,}

It4 72 iX 74( 1.,< ?-11 oi1 j.-"t {' :v'-,,r, L{', n.<
lqr\", *?=,EA

".*t
lt -t! ': lni T.-$a{ I (;i: FT,A ,a

i*lG 12 1U ht) i,. <( 1, 7,9 ,; (,i. - {; ! t,". *i,,,-t tn e+

l\* TlCr 2f {0';' 2.5'4 tq,lL) .- t:...? . K,q G
6i c 41 at i

{ -1 ."*1'f ;_) {' rL,c' 7.v4 lLt,A) - $iii 7t, Q
lq2_n 4') '>

,F-' ..{v
,I -l- I

L ).ta{-J *wi2 nq
C-*',"' 4Liz 7?fr if. "+, b-.1 r 2.7l tLi (C -<q) t,1

iFt'29 17,LIL LXr d' all h,ln'< Lqx, YLC ( r-r 'r t6
,'a= i4.qq )29 t', i 1 H.e;i Z,T '-- \ ,/t L- L,
"(.4=4 17"cix ')3f\ fr-. 4i;; y^, -1"] -') r'-+ Ll t{: 2,7
la4?; Iq.q4 ?7f r.fi 6 7q 2,n Ir i' ,.lf )
r.,4f) 'r i ;Ifl ') )f i",+ ql2 7{* ?t,L 6t';R. .("', 9.a

TC.+,q 1",6t' *7?=fi tl'. .+ q {J1U 2.O? Jr.i l
\t,- ( )r) 7,C;

tq.u I
*i:-6 

",
' ."1, t t'{.i.{2 1 q4 q,q i' *h9t4

{-i .G 1.t
'\;z r"-

Purse tlYater Descrirlion;

Sample rO, Sample Time: I.EiEC
Labrotory Name: Test'America

nlity Control

Field dupticate

Matrix Spike

AG TCL VOCS 8260

AQ TGL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metais EPA 200.2 I 2AA.7 / 200.8 I 245.216010C 160204I

7470A.

NOTES:

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C 16020A
I 74744 K

AQ TCL PCBs 8082

AO TCL Pesticides 808'l

AQ TotalCyanide 335.4

AQ General Chemistry 300, SM20238, SM2340B

AONu-""tt300,350JW

Elt.)r rx as_Qn{itaTFs tNe Paoe 1 n{ 1

Well Sampling Sheet

.t

{^

a
I

Analysis
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wep rD: @ CV fvlW- Ota i

orw' \3"?'1 d+*c)
DTB: ) (r," O td { +^, )

Date: qll lia:
Depth of Pump lntake' .'n 77 | r ::*' t't.,

Totalvolume Purged: n tC (,rt , , il')
'

Purge Start: Time: lL/b CPM: 4 psi: bD Discharge Rate: M
Purge End: Time: r 33g CPM: tl psi: ln{., Discharge Rate:

Time

DTITU

(fi bls)

f0.3 ffl

PR
(ml/min) [100-

500 mllminl

T

fc)
13%I

Sp. Cond.
(mS1cm)

ts%l

DO

rt-! -
r1.: -

l--

pH
(SU)

[+/- 0.1 units]

ORP

{mV} [+/-
10 mVI

Turb
( NTU)

i10%l

Volume
Purged
iqalions)

IZSL ia,?1 35A^tlri" tvt,o4 o,'j o 5 I
L. J -- 2A I

--25
,^ 4'1\ L :,)'r t'a. 11 3bO ii 1i "'1a') o, oo 11 .31 - 5.4 . rir n ,25
I) EIL l3. ?'1 abo l:, 

"5
0,.H Cii) o.oo l|1.42 -*t" t

L\2-

i'1q 4 t\ 1q 15c; \1.tn{ t),'lC! o @ I -1.-tO - g*r r2C
i Ll.} t 1fr9, \40 t 7,55 9. y0E 7..1 | "qb iir r - 2.a5
I L, -"1

T t3.+q 350 752 O -{o? ( ?,H I -rla I t-,,

ll ca t3 -r'i 35. ,7.a1 C, {c -? 7 ,10 "9 d, ZJ
,30 -+ 13,?'l '\5 ( ;3,qb o.-lc? !.tG -15 15 ) -

i3 iJ. 13,? c'f 3 5cr r3..tt n LIO : ', i'r{ - cl4 t'3 I -ti
i1i 5 i1 1q 1-)\J ,3. 'Li x.9c'? 'Y'? 1.Ol - tt, 5
txl$ i'a "jq 3bo i1. Ltrt 0,"i01 l.1D t1 5]B *'5
t'}s 1

t\,?q 1;o r3,15 6.ulo'? ece ll,rj -15 7,*q -5.5
l3!LL{ t3,*1 160 ilrf O "..{c'+ - .'1.3 '1 . 'i3 .*5 75

t5a"t 13,,?q 35() ,3,"'iS t).Io? 1I't'-aat. L - | /
(I H ,?.ql *d2

SamplerQ:.ffi Cint/v' att -bvt/ SampleTime.(,
Labrotory NameITest America

t330

Quality Control (QC) sample Analysis

Field duplicate

Matrix Spike X

Matrix Spike Duplicate
AQ TAL Metals EPA 2:l 2 :^. - ^,^^ ? 24a 2 ait 0c / 6024i x

NOTES:

tfrh'fYa i loCIi *FAoziT

AQ TAL Metals Dissotved EPA 200.7 i 200.8 1245.2 / 6Of 0C / 6020A I

r747oA 
Ln'1', ',"-'-^lx

AQ TCL PCBs 8332

B'vxokf-o r *?fr0llqb A0 TCL Pesirc ies 3I3

l-*avr ba *FAA ti ct I
A-.7^.^ ^ ^^-^::: t
F.U' :ULd -!= -: J,- - X

AQ Gener-al Cner st', 3l: S',':.:2i3 Sl'J23408 (
:Q \utnents 300 -.5: - 3532 S5 : SM2540B/C X

1Erflt rY asqnritaTFs lNn Pt

5

Well Sampling Sheel

Efrlilr*r)

5

)rrroelAlaterf)eeerinfinnr ftin,:,.1 r-i i'i ti t':,.i, 1,r,i



Drw: l3 ,81
oat , f ^/€=K';

Depth of Pump lntake: ' ? : .5 '

Total Volume Purged: QDTB: At" OI

Purge Start: Time: ilr{ 6 CPM: 4
) psi: Z5 Discfiarge Rate: IL

Purge End: Time: CPM: a
r psi: L5 Discharge Rate: ,/-

Time

DTW
(fi bls)
I0.3 ft"l

PR
(mllmin) [100-

500 mllminl

T
("c)
[37o]

Sp. Cond.
(mSlcm)

[3%]

DO
(mglL)

[10%]

pH
(SU)

[+10.1 units]

ORP
(mV) [+/-
10 mVl

Turb
(Nru)
I10%l

Volume
Purged
(oallons)

i4 5' 13.8L VCQ lto+ o,410 ,lLl 7,f t ,v t7t
tlt fC i,J, yL ilt,7l o,4 q Alc 2,5 5 -4 a-e^l // Lt

l'ltq i tt4,tl? 0r't?3 d.o 'tr,4 €1 -3 I GE, I
I2OO 14" FtZ {E,Z.Z o,vq G 7.qG l,'{fr '5-@ q?;,t
iZT G ttl, l5 o,3q 6 Zrd[ 3 v, zl7- -52 ZY,3
12il t4,dl a,q 1'r 7,As 7,€ i ^71 lg,q +l
lt I {:" 13,82 t4,t2. (9,?q 7 l,q / 7,57 *'7q l/, q
t 2L2 iq q8 " .v 'i ii' e,o 1,€q -87 Y,#
I2?LT ffaq (F,q€6 Ot I 7, q7 -96 4,oZ
l2-s "L a. #u o,q06 arz 7,s 5 -85 L --LL

t23 5 ta,7'4 o 34do O,'Z '7,5 f qt 0.eo
iL,3 w 7do l/,q I 0, Lld0 O, Z 7,60 .ll d.do 1z/

Purga Water Description: 'l ear *colorlert
SamplelD: Ct fiN:qgl sampreTime: l2L/4-

Labrotory lrlame. Test America

Quatity Control

Field duplicate

Matrix Spike

AQ TCL VOCS 8260-

A0 TCL SVOCs 8270

Matrix Spike Duplicate
AQ TAL Metals EPA 200.2 I 200.1/ 200.8 I 245.216010C I 6A2AA I

74744

HOTE$:

c r/1vU - 884 * ncl
r ,t/lp"kA n.;,,,,

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.216010C / 60204
I 7AVOA X

AO TCL PCBs 8082

AQ TCL Pesticides 8081

AO lbt"l C!,"lid- 335/

AQ GeneralChemistry 300, SM20238, SM2340B

A0Nrtri-"t"300W
X

tl.}Itx ansoctaTFs tNC Paae I ni I

l
I



Cffiw'OloY *= QliSltL,
Depth of Pump lntrike: -* 

s25-
an

Totalvolume Purged: 5 fu41tOn:

Purge Start: Time: t3J3 CPM: 3 psi: 2fi Discharge Rate: /z
Purge End: Time: t4 i, CPM: 3 psi: 2g Discharge Rate: IL

Time

DTW
(ft bls)

[0.3 ft.]

PR
(ml/min) [100-

500 rnllminl

T

fc)
t3%i

Sp. Cond.
(mS/cm)

I3%1

DO
(mg/L)

t10%1

pH
(SU)

[+/- 0.1 unitsl

ORP
(mV) [+i-
10 mVl

Turb
(NTU)
110%l

Volume
Purged
{oallons}

3tq 1q,35 3eo iJ.u q t !:'/.'L ,4"/ L /,06 '7,€2 lB t ezv
iV zs q,q6 /1, I l- 0,7q5 o,o7 v,r1 i't 5' 7q,G
l3 30 t,7C, ,oo lL )r 1t,4t'L o,oo 7,6V zt7 qh,7
t4?5 t'1.3 b I 10,75 0,40 Ll oo0 7,6L Z-L i jc, cl

i

t?4e /q,Ea /0,42 0,9O5 #"()(] 7,6q Z27 lq,7
3qs /t'-'(.' c,r{ct 0rOS 7,51 270 5,/6
a50 i( 2t e405 oc05 v,51 278 s/6

l3t5 lLt, a 6 /o,27 o,qo; o, oo 4" G5 -: ). o,?l Z
Ll00 iCI,2L CI,'106 CI,0G 7,60 272 /, 0q

t q0q o A05 g.oo 7,bS 7_41 u, f,l ('J

ul0 (t,lq 0ft00 cr;oO 7,66 Z7' COG
t-tls /q,76 ld,Zl o,qab {9,00 7, oa 276 t' {' x'

t!
,-)

pumelyarsrDeecriofion, CF/'IW* OOLI - GW .leov' dcdlav- leEs
Sample lD, Sample Tir",_i-3!|},

Labrotory Name: lg$ 4rnglca

QualiU Control {QG

_ F_reld rytat:
Matrix Spike

Matrix Spike Duplicate
AA

7474A.

I
X

NOTES:

frO:,4r*"1 i, ra: 0,t fn*,l itliC
4hon vriir* ,.,rdll- c'i?onalL-
$tori.!ra .- f4 C ir$ I,l cl,r.h?i $c,n #0,' rz

Funn fl Fhriz"iz \

AQ TAL Metals Dissolved EPA 200.7 / 200.8 I 245.2 / 6010C I 6020A
I 747A4

v
AQ TCL PCBs 8082

AA TCL Pesticides 8081

AO T"t"l Cyr-d" 3353

AQ General Chennistry 300, SM20238, SM2340B

AO Nttri*tr 300,350J, 353:J65

{

Y

pr'iltY assnnlaTF* lNl: Proe 1 n*' I

Well Sampling Sheet

Well lD:

DTW:

DTB:

Analvsis



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX C5 

Surface Water and Sediment Sampling 

 



Locanon rD: C. FSUU P- O O I

Visual Descrption: tf L-i r' *

samprero, CFS U,lP- 0C l - St tJ samphrkne, l l l O
Labrotory Name: 

'l? q + A,:y'n -(; r,1 c dA-

AQ TAL Metals EPA 200.2 I 2AA.7 1200.8 I 245.? t
6010c j602aAi7470A

AQ TAL Metals Dissolved EPA 200.7 1200.8 /
245.2 t6010C / 60204 i 7470A

AG TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1 , 353.2, 365.1,

ROUX ASSOC|ATES, tNC. Page I of I 2476.0*01 y 1C4JS;rP-AFB



Locarionto,-CY,5W.t" OqL, , W
$iteFearure, €{e+t,-sc"rt Kitrck- . .

visual tlescrption: CA-P-eff -

Time

T
(oc)

Sp.
Cond.

(rnS/cm)
DO

ims/L)
pH

(SU)
ORP
(mV)

Turb
{NTU)

to s5 tz.8a a.lv1 17,71 1,b q l1a o.oo

sampre lo, CIT r,,U P-- COZ - Sa,J Sample Time:

LabrdoryNarne: TeSt fin um cu

Quality Control {QC} sample Analysis

Fietd duplicate AQ TCL VOCS 8260

Matrix Spike AQ TCt SVOCs 8?70

Matrix $pike Duplicate
AQ TAL Metals EPA 200.2 l2Ag.7 / 200.8 1245.21

6010c160204i74744 x

NOTE$:

A0 TAL Metals Dissolved EPA 20C.7 i 200.81
245.2 t6010C / 6020A t747AA

AQ TCL PCBs B0B2

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4 X
AQ GeneralChemistry 300, SM20238, SM2340B /

AQ Nutrients 300, 350"1, 3S3.2, 365"1, SM2540B/C ,{

ROUX AS$OCTATES, TNC. Page 1 of 1 2476.cl'iCiy.1 14,6.{f LAF g



.L

Location lD:

Site Feature:

Visual Eescrption:

AQ TAL ir6s EPA 200.2 t 2@.7 t N.8 t 215.21
6010c lffizaAl717fJt,

AQ TAL M*tals Dissalved EPA 200.7 l?.*fi.81
245.2 I e010C I 60204 t 71744

Ae "trCl- Pe=ircrdes 8081

AQ Gener-;ii {":!'ri;*istry 3S0, S1d,l20238, SM234Sffi

ii'i:i,i1i11-q 3{i{r .;l:r. t. ,;i'l ?. :_:i:1..';

ROUXASSOCIATES, IHC. 2{rB.ffily.1mGAP+PB

I
I

Page I ofl

samprerD', Cf S WP-DD3-S|4/ . sanrpbrime:

Lab'oiaryName;1€f**tlW'UW - -

**U *0,*" *r*;



Location lD:

Site Feature:

Visual Descrption:

sampre rr, Cf-S t4if--Cffi dLU

Labrorory Name: IAtAW'8{r4'&{

AQ TAL Metals EPA 200.2 120A.7 t ZCC 8 , 245 2 !
6010c16020At7470A

A0 TAL Metals Dissolved EPA 200 7 i 2C0 I i

245 2 ! 6010C / 60204 I 7470A,

AQ rCL Pesticides 8081

AQ Tctai Cyanide 335.4

AQ General Cnemisiry 300 SM20?3H, SM2340B

Nutrients 300 350 1 *153.2. 365.1

ROUX ASSOCIATES, INC. Page 1 of I 2476.061y.1&BAP-APB

Surface Water Sampling Sheet



Lo*ation lD:

Site Featura:

l/isual tlescrption:

sampre ,o, CFSW:tb &C; SW sarnprerime:

Labrotory x**u, @

AQ TAL Metab EPAZAA.2 t 2W.7 1200.8 I 245.21
6010c tN2aA,t747AA

AQ TAL Metals Dissolved EPA 208.7 l2$fi.8l
245.2 t SS10C f 602S4 J 747fi4

A* TCt Pestieides 8081

AQ G*n*ral Chemistry 380, SM20238, Sftrl?3408

Nu{rients 30S, 35S.'1, 353.2, 365.1,

Ro{"rx A$$set&Ts$, isc. Page I ofl :i.1ra aMtj :i l::ir1,ric:i

Surface Water Sampling



Loeation ID:

$ite Featur€:

Visual Descrptian:

samph 
'D, 

CFSWPSb-SL/?/ . samgerime:

r.abrotory N**, T(fr lfuVtlrl'Cq . - ,

AQ TAL iletats EPA2A0.2l 2flJ,7 / 2(E.8 I 245.21
6010c16020A t7470A

AO TAL llhtds Dissofired EPA 200.7 12W.8 I
2152t6010ctffimA.t74-?gA.

AQ TCL Peeticides 8081

AQ €eneral Chemistry 300, S*d120233, SM?3408

Huirients 30*, 35*.1, 353.2, 365.1,

R*ux As$oeuTE$, tNe. Page I cftr 2476.$91y. 1 C+SSP-APi3

;pling Sheet

Wad,W

Time

T
fc)

Sp.
Gcnd.

ImSJcml
DO

{maJI }
pli
/su)

&RP
lmV}

?rrb
iNTU)

1cqs 123€ 0 tb5 Q"v *1.53 l/b o73

Quality Control {QC} samrte Analvsis

Field dupiieate l,.c rcL vci_:: :2ij5

l.fatrix Spike F.-r; -lC- Sv'OCs 8?-7..i

It4atrix Sprre $uplicate \r
NOTES:

AQ TCL FCBg S0B?

AQ TotalCyanide 335.4 X
x
/



sample Time: C ii 3

Labrotory Nane: 
*I? 

5t 14 n fj"n r et 
-

AQ TAL Metals EPA 200.2 12A0.71200.8 l24b.2l
6010c 160204 tv470A

AQ TAt- Metals Dissoived EPA 20C.7 lZCS.8 I
245.2 t6010C / 6020A t747AA

AQ GeneralChemistry 300, SM20238, SM2340B

Nutdents 300, 350.1,353.2, 365.1,

ROUX A$$OC!ATES, r{C. Page l of I 2476 00S1 y.1 C{jSA,p"AtrB

Surface lffater,$ampling Sh€st

- S^)Locafon ID:

$ite Feature:

Visual Deecrytion:



Date: q

t3,.1o

samprero:-LiSM sarnpte Tirre: 0'l 0 O

Labrorory Narne: *3 S + fi nrU ve f ef

AQ TCL VOCS 8260

A8 TAL Metals EPA 200"2, ?0S.7 1280.3 I 24*.21
6S10CJ6020A t7478A

AQ TAL Metals Dissclved EPA 300.7 i 20S.8,
245.2 t6010e / 602S4l747BA

ACI TCL, Pestieidcs 8S81

AQ Genera] Chemistry, S*0, SM20238, Sf-423408

Ro{"rx A$SoGIATG$" i${e. Fage 1 *f I iial"1 lcfi1r 1.1 si.r.-r.pal

$urface Water Sampting Sheet

Location lD;

Site Feature:

Visual tlescrptioa:

Ir ,zt

Nutrients 30S, 35S"1, 353.2, 3S5.1,



Location lO:

$ite FBature:

Visual lbscrption:

o'lbb

CFsw?-ooE-<t/v
-;_ 

_

LabrotoryNarne; l$l frfVWn CCry .

AO TAt Metals EPA 200.2 / 200.7 I 200.8 I 24i.21
6010c160204 i747AA

AQ TAL Metals Dissolved EPA 2C0.7 i 200.8 i
24s.2 t 6010C l 60204 t 74V$A

AQ GeneralChemistry 300, SL420238, SM2340B

Nutrients 300, 350.1. 353.2, 365.1,

RGUX ASSOGIATE$, IHE. Pago I of I 2476.C*o 1 r.100iSAF.AFil

Surfac6 tffe r.'S*mpIin$ theet

lz,3b

s*mprerirne, C9tA



ll,toto

.a?":

Sample lD: i.,'iut i i _i)i-'j_- lr uv _sample Tirne: t O

Labrotory Name: i;

AQ TAL Metals EPA 200.2 120A.7 / 200.8 1245.21
6010c16020A t7470A

AQ TAL Metals Dissolved EPA 200.7 l2AA.8l
245.2 t 6010C I 6020A t 747AA

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1,

ROUX ASSOCTATES, tNC. Page 1 of I 2476.0001 y. 1 oo/SAP-APB

Surface Water Sampling Sheet



Location lD: C F -'i.t-\f- l'.

Slte Feature: ( ( t'(,r,r' :. t U f (i;r .,'tr, t.' i- {l-- ,

Sampte lD: I FS-.rrP* 00q -Si+]

Labretory Narne: ?S+ kyvt( ti,: r,,

AQ TAL Metals EPA 200.2 I 2A0.7 1200.8 I 245.2 I
6010c/6020A t7470A

AQ TAL Metais Dissolved EPA 200.7 / 200.8 /
245.2 I 601 0C I 6A20A t 747AA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

ROUX ASSOCIATES,INC. Page I of I 2476.0001 y r C0TSAP-APB

Surface Water Sampling Sheet

Nutrients 300, 350.1, 353.2, 365.1.



Location lD:

Site Feature:

Visual Descrption:

Sampleto: C(SW? - OtO-$tJ ,, SampleTime:

AQ TAL Metars EPA 200.2 I 2W.7 /200.8 t 245.2 I
6S10C t6B2AAt747BA

AQ TAL Metals Dissotued EPA 200.7 I 2OA.8 I
215.2t 6010Ci 6020A I747AA

AQ General Chemistry 300 SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1,

ROUX ASSOCIATES, INC. Page 1 of I

- lsP.lI lCond-l DO

l, 
^ro



LocationlD: ( F<.,.,*)i-'- -- OiD -

Site Feature: ( r.-i.,. \, i- f t t f

Sample lD: .,l.i'S i:-rl - ,-;,;a -'-,;r-'.,

I

Labrotory Name' 
- 

' 'x '""' itt t'ri 
'. ' ,.' ,-,

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 l2AA.7 1200.8 1245.21
6010c1s020A !747aA

AQ TAL Metals Dissoived EPA 200.7 ! 204.8 I
245.2 t 6010C 16020A !7470A

AO TCL Pesticides 8081

AQ TotaiCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2. 3S5.1,

ROUX ASSOC'ATES, INC. Page I ofl ?476.0m1 y-'l oo/SAP-APB

Surface Water Sampling Sheet



LocationlD: CF5vti,l CI

fdlouJ fr at ifia-

Samplero:ef SIVP -f)ii- S'+l

Labrotory N^*", T{S+ *me,* t a

AQ TCL VOCS 8260

AQ TAL Metals EPA 200.2 !20A.7 / 200.8 !?45.21
6010c/6020A t7470A,

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 t
245.2 t6010C / 60204 t74704

AO TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365"1, SM2540BIC

ROUX ASSOCIATES, INC. Page I of I 2476.0001y.1o&SAP-APB

Surface Water Sampling Sheet



Location lD: 7! (5r.,* i' t: l/ - 5 ,*.-

Sample lD: , {':i ,.,-, ii' rt i 1 ' !-'.'.-:

Labrotory Name. <--v l(i" . ( .'i i: t'1,

AQ TCL VOCS 8260

AO TAL Metals EPA 200.2 I 2AA.7 i 200.8 1245 2 |
6010c/60204 !7470p'

AO TAL Metals Dissolveci EPA 200 7 !284.8 t
245.2 t6010C / 6020A !747AA

AG TCL PCBs 8082

AO TCL Pesticides 8081

AQ 1-ctalCyanide 335.4

AQ GeneralChernistry 300, SM20238. SM2340B

ROUX ASSOCTATES, rNC. Page 1 ol I ?476.0001y. 1oo€AP-APB

Surface Water Sampling Sheet

Nutrients 300, 350.1, 353.2, 365.1 ,



Locaticn tD: f '#jVVf * oiZ'Svt/
$ite Feature: ttrlar- CW.e tt f'eSQr,taitt O.Ja{"{1.e,r', D)rzy,i

Sampte ro: r:FSWF .- e jd,-SLV SampleTime: ,81,'-

Labrotory *^*., . -, <-e. A?y,ri {'E

AQ TAL Metals EPA 200.2 I 200.7 1200.8 I 245.2 !
6010c /50204 t 74704

AQ TAL Metals Dissolved EPA 200.71200.8 /
245.2 I 6010C / 6020A t 7474A

AQ TCL Pesticides 8081

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, IHC. Page I of 1 2476.0m1y IOCYSAP-APB

Surface Water Sampling

tt;4{



Location lD: ;' d": .:(o ..:, 
",i- 

.- !..-'

site Feature: L t.dtt;/ C{{.eK {fut,gr,.r,$( o t/,t{-{ (t,.,ut 'Di.&,

Visual Descrption: 2q :2tf !-,r1,

Sample Time: Cal. i{

Labrotory |-lame; _12:;t_4v,.!-. i. i i- t:. :\

AQ TAL Metals EPA 200.2 t 2A0.7 / 200.8 I 245.2 t
6010c/6020A t7470A

AQ TAL Metals Dissolved EPA 200.71200.8 /
245.2 t6010C 160204 t747AA

AQ TCL FCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM2O23B, SM2340B

Nutrients 300, 350,1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, ING. Page i of I :476.9001 y. I CO/SAP-APB

Surface Water Sampling Sheet



Locationro: C8W ?* tttS "-Svr./

$ampte w: L6vlP * ots, '- SxM Sample Time: O ?- f: i}

Labrotory Name: 't tS,titrferica ..

AQ TAL Metals EPA 200.2 I 2A0.7 i 200.8 I 245.2 I
6010c 16020A t74704

AQ TAL Metals Dissolved EPA 200.7 I 2A0.8 t
245.2 t6010C / 6020A t7470A

AQ TCL Pesticides 808'l

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1, SM2540BUC

ROUX ASSOCTATES, tNC. Page I of 1 247e 000 1 y.'1 0oI€AP-APB

Surface Water Sampling Sheet



SiteFeature: ,'pt4t'.,' Crtti- l.]irr, t,i,,,, L',r|r,

Sample w: L?i;xl'{: " C t -\ - -S v/

Labrotory Narne: _ ljr- l, i A i+r t tu i: -q.

AQ TAL Metals EPA 2S0.2 J2OA.7 / 200 8 1245.21
6010c16020A i74704

AQ Tp,L Metals Dissolved EPA 2S0.7 l2AA.B I
245.2 t6010C / 6020A t 7474A

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300, sM20238, SM2340B

AQ Nutrients 300, 350.1, 353.2, 365.1, SM2

ROUX ASSOCIATES,INC" Page I of I 2476.0001 y. 1!0/SAP-APB

Surface Water Sampling Sheet



Site Feafure: f ?/\a( C n

18,93

Labrotory Nane: TZS+ /'-yv,pa t 4

AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 I 245.2 t
6010c/5020A t747$A

iC rAL tuletals Dissolvec EPA 200 7 !2AA.8 i
245"2 16010C t 6020A t 7474A

AQ Total Cyanide 335 4

AQ General Chemistry 300, SM20238. SM2340B

Nutrients 300, 350.1 .353 2 365 1 SM2540BIC

ROUX ASSOCIAIES. INC. Page 1 of i 24?6 00S1y.1@ISAP-APB

Surface Water Sampling Sheet



LocationlB, ars.^rF '- oif -5(* . D"f"rZ/Zql,U _
$ibFeahrre: (.<.lot Qfz* .

YisuarDescrption: C\tnv vrvt\ r\*\t V'rS\r*i t. SprlinttnQ i,.rvwl*f,r
6otlt q' 'l <**l',''"**

Time
T

(oc)

Sp.
Cond.

{mS/cm)
DO

(mq/L)
pH

(SU}
ORP
{mV}

Turb
iNTU)

i 375 19,15 "bt t 11,o Z 7,b{ i37 O,O

Sample lD: CFSu;e - O lf Sampre rime: \ 3l O

Labr6ry l{arp: TZS} .Ltnra r ,,

Quality Control {QC) sample Analysis
Field duplicate x AQ TCL VOCS 8260

Matrix Spike AQ TCL SVOCs 8270

Matrix Spike Duplicate AQ TAL Metals EPA20*"212A0.7 / 200.8 t245.2 t
6010c 16020A t747AA )(

I{OTES:

Dvrt@ 13?5

AQ TAL Metals Dissoived EPA 200.7 / 200.8 i
245.2 t 6010C / 6020A t7470A

A0 TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Tctal Cyanide 335.4 /'
AQ General Chemistry 300, sM20238, sM2340B ,x

AQ Nutrients 300. 350.1. 353.?. 365.1. SM2S40B/C X

ROUX ASSOCIATES, INC. Page I of I 2476.0O01 y. {0('/SAP-APB

Surface Water Sampling Sheet



Location lD:

Site Featurc:

Visual Descrption:

rJ, ?i o lta,E3

SailrpblD: 11€S!eq? - O it, -Srr..)

AQ T*- l,,l€r,ais EPA 200.2 1200.7 12AA.81245.2 t
5010c/6020A i74704

A: -- - i,letals Dissalved EPA 200 7 i 200 I /
245 2 t 6010C / 6020A t 7470A

AQ TCL Pesiicides 80E1

,AQ Total eyanide 335 4

AQ GeneralChemistry 300. SM20238, SM2340B

Nutrients 300, 350.1, 353.2, 365.1,

ROUX ASSOCTATES, tNC. Page I of I 24?6.0:001y.'1 00iSAfi-AFB

Surface Water Sampling Sheet

l-1,1 ',l



-Ol?Location lD:

Site Featurc;

Visual Dcscrption:

tr I a+he

$ampre,D, eFSLdP Oll-,SUJ - .samprerime: 0gpO
.F

LabrotoryName: lfS*- An:Si,fca .-

AQ TAL Metals EPA 200.2 l2OA.7 i 200.8 1245.21
6010c t602aAt747AA

AO TAL Metals Dissolved EPA 200.7 / 200.8 I
245.2 t60i0C r 60204 !74704

AO TCL PCBs 8082

AQ -l-CL Pesticides 80E'1

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, sM20238, SM?3408

Nutrients 300, 350.1,353.2, 365"1, SM2540B/C

ROUX ASSOe|ATES, tNC. Page I af 1 2476.0001 y. 1 oO/SAP-APB

Sudace Water Sampling Sheet

rlab: QIta {lh

Time

T
(oci

$p.
Cond.

(mS/cm)
DO

/mo/l \
pH

/stJ\
ORP
fmV)

Turb
(NTU}

090o 1o ,+t 4.214 n .Yb 1,zg l-tb O, oo

Qualitv Control (QC) sample Analysis

Field dtrplicate AQ TCL VOCS 8260

Matrix Spike AQ TCL $VOCs 8270

Mairix Spike Dupticate X

tIOTE$:
rlf

6a46ry-'@]
x
/



sihFeaturc, 3'io-t!. ferco\a-hon ?

Ldrffiry twrc a: :-- 1i,Lii<fi3t-, .

AQ TAL Mds EPA m02 1200.7 120f-8 t 245.21
6010crflx204 t747aA

: I -:.- '.'::a s l,ss: 'eo EPA 200 - 2-t: 8

2ta 2;601CC 6020A I 7470A.

AQ -l-otal Cyanide 335.4

AQ GeneralChenristri 300 sM20238. sM2340B

Nutrienrs 3u:0 3,5c 1 353.2,365.1, SM2540BtC

ROUX ASSOCIATES INC. Page 1 of 1 2476.0O01y 1o{ySAP-APB

T lconal m



r-ccation tD: C FSVrI F - O I S - 3-r;r/

streFear&rrl, SOV*ht Pcrc o Iafi on PonA

samprew: LY1W?:aII-5W
Labrotoryttame: i2S+ Afn-er-r cru

A8 TCL VCICS 82S0

AA TCL SVOCg 8270

AQ TAL i,btats EPA 200.2 t2AA.7 r 200.8 i,245.21
6010c twzaAt7470A

AQ TAL Metals Dissslved EPA 200.7 f 20$.8 I
245.2 t 6010C J S$2*A { 7 47AA

AQ TeL PCBs 8082

ACI TCL Pe*ticides 8081

AQ TotalCyanide 335.4

AG GeneralChe:nistry 3*0, Slt{20238, SM2340B

Nutrients 3el$, 35CI.1. 353.2, 3$5.f , $ld2540Bie

ftCIUX AS$OCIATES, iFJQ" Pag+ 1 of1 2d,t; Ca!-r ! ! 1 ;!liSI,i'-1 P:j

Surf*ce Ulfater Sampling $heet



$ite Fearurer fui:1i,r flC. rr o \rrt i ort ?o 
'^,o\ 

(iltic\.r\ i

sampte lD:_C i-,1 \t'- ,-l\!! r-,Y I

Labrotory Name: 
-\ 

f*:+.Afnr _Vj C-,>

AQ TAL Metals EPA 200.2 t 20A.7 / 200.8 t 245.2 t
6010c16020A t747AA

AQ TAL Metals Dissolved EPA 200.7 l20A.8l
245.2 t6010C r 60204 t7470A

AQ TCL Pesticides 8081

AQ General Chemistry 300 SM20238, SM234CE

Nutnents 300, 350.1, 353.2. 365.1,

ROUX ASSOGIATES, INC. Page I ofl



Location lD:

Site Feature:

Visual Descrption:

rD: C(SwP-O\q -Svri

Labrotory r'rarc i?1* A fru n'C ft

AQ TCL SVOCs 8270

AQ TAL Metals EPA 200.2 12A0.7 i 200.8 I 245.2 i
6010c16020A l747AA

AQ TAL Metals Dissolved EPA 200.7 I 240.8 i
245.2 t6010C 160204 I 7470A

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ Totai Cyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nutrients 300, 350.1, 353 2, 365.1, SM2540BiC

ROUX ASSOCIATES, INC. Page 1 of 1 24?6.0oo1 y. 1 0o,SAP-APB

Surface Water Sampling Sheet

I



Locali,onlD: ( l-\\AI Y - fl-7-F. DaE: Lr,

SiteFeature: 
' -,Yr-r , \-Iar.' i

Sa-pie lD: ,: i j

l$rdoryName: T<:++1^,.- .^ - -,

- - --- 
",erals 

EPA2A0.2 I 200.7 | 204 : -r: -
6010c/6020A t747CA

: I --- Metals Dtssolved EPA 200 - - - : :

245.2 !5010C i 6020A t7a:-:

AQ Totai Cyanide 335 e

AQ GeneralChe,'nistry 300, SM20238. SViS::

Nutrients 300, 350 1 353 2, 365.1,

ROTJX ASSOCIATES, 1NC. : :l

AO TCL VOCS 8260

AQ TCL SVOCs 8270

MatrixSpike I-: :;:-:

AC TCL PCBs 8082

AQ TCL Pesticides EIE'



LocationrD: lfS'WP -OZO "S'\A/ Date: Ql+ I tU
SiteFeature::x)Ufia Yt-f ICl,r*rDfi flOhr,i -

VisualDescrption: )aU - '- |:"

sampte rn: tfS vV P - 0'ZO - S vV

LabrotoryName: -ilec,+ S.rNtUyr Ccl

pr(tt ct 5le1 ( o lt ( ctr r.l
,lunnq ?r'r-Rouua L

AQ TCL VOCS 8260

AQ TAL Metals EPA 200.2 I 2A0.7 / 200.8 t 245.2 t
6010ci 60204 t747AA

AQ TAL Metals Drssolved EPA 200.7 i2AA.8 I
245.2 t6010C 16020A I 747AA

AQ TCL Pesticides 8081

AQ Total Cyanide 335.4

AQ GeneralChemistry 300. SM20238, SM2340B

AQ Nutrients 300, 350.1. 353.2, 365 1, SM2540B/C

ROUX ASSOGIATES, INC. Page I of I 2476 0{01y. 1OoISAP-APB

Surface lffater Sampling Sheet



- : - :-...^ :-)1,A/_7A_^_

AQ General Chenistry 3C0 SM20233 Si,r2i,r::

Nutrients 300 35C 1 353 2, 365.1,

ROUX ASSOCIATES,INC. D, - 1

: ,,,,:r:-nFB

Sur,face \A{ater Sam ng

bcdict E)t_L

shFdrrer NnC*\tr-r'n S;-,r-itt e i..h-t-c-r, 4.,'-<., , . -
Yirrldltccrption: r: \Ynf , /r0, nCi: i"

Timp

Sp. I

Cond. I oo
(mS/crn) I rntonf

pH
/.st J)

ORP
/mV)

Turb
/NTl; r

.ittti -Lr.o
-i 0.t

1-^
Sarp&e Time: ', uii

)uality Control (QC) san
I a,.- -.. -:.A 

-l
:

.,ta-r r, * 
-

AQ -31 '"'C: S :250

:: -:-S;1]s3270

\lairix Spike I -: :.='. X

tIOTES:

:a -ai l=cr n ncc QORI

I



Location ,D: _{,{:!,,-t {) " ,J i.--'s Date: iE t :_\it I 1

Site Feature: fu ';1 t1n z- u, rr i: 
,.,. r,.,,. ,-i, \,r- :, t-i:; ,I,'

SampletD: tfS,atC - ,pJ.i- S'y.l Sample Time: O'i'I

AQ TAL Metals EPA 200.2 I 2A0,7 / 200,8 i 245.2 t
60'10c / 60204 i747AA

AQ TAL l\iletals Dissolved EPA 20G.7 t20A.A t
245.2 t6010C I 6A20A t747AA

AQ TCL PCBs 8082

AQ TCL Pesticides 8081

AQ TotalCyanide 335.4

AQ GeneralChemistry 300, SM20238, SM2340B

Nuti'ients 300, 350.1, 353.2, 365.1,

ROUX ASSOCIATES, INC. Page I ofl 2476.0001 y. 1 trlSAP-APB

Surface Water Sampling Sheet



Lomtion D, (,1;3W -?: -CI27 ae,rl, ,to.l ir. i t tt
sibFeaturc: l'l 0(J lrqt,la fri:r-{ai-€- W:7 rv 6y-rri _, 

"

visual a*c*aan: C \-0, r;rt^ , t",t> r.r:|a,(, ,.St>fftp . ,,V-,\ctr.ir f bro.W l,t ?ttl'1t',crtLcda
it1) t1,1 .trn (llru i c\t tT.\ c\v-c \v ;

<./ J t)

Time

T
(oc)

Sp.
Cond.

(mSicm)
DO

(mqi L)

pH
(SU)

ORP
(m\4

Turb
(NTU)

l'; b1 ') "l r'\L, t, l:VL c.z

Sampke w: a-?=ru,J:f - AL2- - S vt/ Sampb Time: : e,3

LabrotoryName: ?\l A ir,rr-',,'l c-o.-

Quality Control (QC) sample I Analysis

Field duc, :e:e AQ TCL VOCS 8260

iVlatrix Sc ke AC TCL SVOCs 8270

Matrix Spike Du! r-3ie
AQ TAL Metals EPA 200.2 tZA0.7 t240.8 t 245.2 t

60t0clB020A t7470A A

NOTES:

rQ rAL Metals Dissolved EPA 200 7 , 200 8

245.2 I 601 0C I 6020A I 747 CA

AQ TCL PCBs 8082

AQ ]-Cu Pestici0es 8081

AC rotal Cyanide 335.4 t.,

AQ GeneraiChemistry 300, SM20238. SM23408

AQ Nutrienis 300. 350.1, 353,2, 365.1, SM2540B/C

ROUX ASSOCIATES. iNC Page i of I -: -a 
- ,: ' ' :', SiP-APA

Surface lAlater Sampl



ROUX ASSOCTATES, tr,tc. Page 1 of I 2476.$0tl y. 1 oC/SAP'APil

Surface Water Sampling Sheet

Sample lD:_(a:_$ u\) {) ., c,.}3"- c, vV

AQ TAL Metais EPA 200.2 I 2AA.71 200.8 t 245.2 I
6010c/60204 t747AA

AQ TAL Metals Dissotved EPA 200.7 / 200.8 /
245.2 t6010C i 6020A I 747AA

,4Q GeneralChemistry 300, SM20238, SM2340B

Nutriants 300, 350.1 , 353 2, 365.1 ,



oaterctrlrirt,

sampre rn: CFSV*l P-- CA.3 - Su.r-l

AQ TAL Metals EPA 200.2 l?00.7 1200.81245.21
6010c /6020A t 747AA

AQ TAL Metals Dissolved EPA 200.7 l2Ag.8 t
245.? t6010C t 602fr4l747AA

AQ TCL Pesticides 8081

AQ General Chemistry 300, Stu120238, SM2340B

Nutrients 3C0 350.1, 353.2. 365.1 SM2540BiC

R.OUX ASSOCIATES,INC. Page I of I ?47S 0001y lCO/SAP-APB

Surface Water Sampling Sheet

Locaticn lD:

$ite Feature:

Visual Descrption:



Location tD: CFSW P "' CI LY.'SW Date: c{lTlit,
PercD \a+i

sampre rD: CFSUU ? - U- ZH - }tn"l

TeEt ftrnp,vl ca-

AQ TAL Melals EPA 200.2 I 200.7 I 200.8 t 245 2 I
6010c/6020At74744

AQ TAL Metals Oissolveci EPA 200.7 l20A 8l
245.2 !6010C 160204 t7470A

AQ GeneralChemistry 300, SM20238, SM2340B

AG Nutrients 300, 350.1, 353.2, 365.1, SM2540B/C

ROUX ASSOCIATES, INC. Page 1 of1 2476.0001y. 1 o&SAP-APB

Surface Water Sampling Sheet



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

qIEUV Sampler:

t{clivt,6Y

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): t* i'

Boring lD: (trSPP-0Ol prD Readins' NA

Associated Site Feature:

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control tQC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

H,iil:l 
$ite Feature 

Y

Analysis
Soil

TCL VOCS 82S0

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 *

Soil
TCL PCBg 8082 r

Soil
TCL Pesticides 808{ *

$oil
Total Cyanide 9012 >(

Soil
Fluoride 300 /

Soil
PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content x

Total Organic Carbon t'
ROUX ASSOCIATES, INC Page 1 of I 2476.0001 Y 1 0CySAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

CFAC Proiect Number: 2476.000{Y002

CFSDP-Cc2:SD sr.prcri,", l33Q .

Goordinate system: MT StatePlane
Sample lnterval
{ft-bls): i*,1

Boring lD: eFSDP{gz p', n""oing. Nft

Associated ,n" ,".,ur", Fl0,{+l,qf,e6,( fr,rf,r ]Y]lTl',n 

t'$ F""u'"

Composite n
iirVisual Obrervations:

Laboratory Name: TestAmerica

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 60{0 x

Soil
TCL PCBs 8082 x

Soil
TGL Pesticides 8081 /

Soil
Total Cyanide 9012 (

Soil
Fluoride 300 X

$oil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content X

Total Organic Carbon

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

722t.ltll

ROUX ASSOCTATES, INC. Page I of1 2476.{XX}1 Y. too/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Visual Observations:

Laboratory Name:

I$T StatePlane
Sample lnterval
(ft-bls): 1,j /"1

CFAC Project Number: 2476.0001Y442

CF.f i\ P - OO Z- S D. sa*pre rme: I O 5-5
4ltalrt, $ampler$-{-!

(.ltr;rr 1Cr(
n o(-
e r ) Longitude: GP S

Associated Site Feature:

Grab Composite

Quality Control {aC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

C F:,D> P - OO & .- Plo neaoingr fu 0
Within Site Feature

R $ s" 'r wrrt:

TestAmerica

Analysis
Soil

TCL VOC$ 8260

Seil
TCL SVOCg 8270

Soil
TAL Metals 6010

$oil
TGL PCBs 8082

soil
TCL Pesticides 8081

Soil
TotalGyanide 90{2

Soil
Fluoride 300

Soil
PCDD/ PCDF 82gO

Grain Size Analysisl bulk density/
moisture content x

TotalOrganic Carbon

Additional Notes;

ROUX ASSOCIATES. INC. Page I of1 2476. erJo 1 Y. 1 Co/$AP-,{P B



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

C\nDf' OO3.-SD Sample Tirne: 0815

qlqltt, $arnpler: frfl

C(Errrr (00"r

MT StatePlane
Sarnple lnterval
(ftdls): NA

(trsf$p.- oCI:l PID Readins: hiA

Associated *o* ,".,"r", 5u* c - - - 
-Hlti," 

tIt?li"'"- 
-- -

---T_- Gomposite

Visual Observations: Brc,.v n 5 i L

Laboratory Name: TestArnerica

Analysis
Soil

TGL VOCS 8260

Soil
TCL SvOCs 8270 V

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082 x

Soil
TeL Pesiicides 8081 x

Soil
Tei.rl *vanide 9012

x

Soil
Fluoride 30S x

$*€!
tr*t3*, Ft*F 8890

*r*ir: Si=e Sl:*lysistr bulk densityl
mais*.*re **:t€e*,a{

Total {lrg**is *srfur>at

__1

x

Quality Control {0C} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

?ri !zog.t rq'a

fr+i-iH i.$s.--,1clA f 
=s, 

11!c Paae I of I

l-ongitude: i6"{ Z{8(. t\it^Q



Site Narne:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

MT StatePlane
Sample lnterval
{ft-bls): N ,1

CFAC Project Number: 2476:0001Y00J

('flDF t-i-'z -iD sample rirne: O'lt5+

'ii,illu, * * *sarnpter:,QH

.,3-l i b^,lr,q1Yr'in Longitude: lqu T{t S, 7"DS-

C FsDP - o ot-l PID Reading: Ll f

Analysis
Soil

TCLVOCS 8260

Soil
TCL SVOCs 8270 t'

Soil
TAL Metals 60{0 Y

Soil
TCL PGBs 8082 d

Soil
TCL Pesticides 808t {

Soil
Total Cyanide 9012

X.

$oil
Fluoride 300 {

Soil
PCDDT PCDF 8290

Grain Size Analysisl bulk density/
moisture content A

Total Organic Garbon {

Quality Control (0C) sarnple

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

r- Within SiteFeature
Associated Site Featulq:_lrE D (Y{t'l}: ] ( ij

t

Grab Composite

Visual Observations:

Laboratory Name: TestAmerica

ROUX ASSOCIATES, IIIC. Page I of I 21i5 CCo1Y.10o/SAP.APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

GFAC Project Number: 2476.0001Y002

t6or- oo5 -50 $arnple Time: it,'tt rl @

Qlq ltu Sampler: A H

qu1r1 l|-ct.L1'Lb Longitude: I 5 't f "t 7g " fA7 L

Coordinate system: MT StatePlane
Sample lnterual
(ft-bls): fdp

Boring lD:

Composite

Visual Observations:

Laboratory Name: TestArnerica

Quality Control {QC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 Y

Soil
TCL PCBs 8082

'/

Soil
TCL Pesticides 8081 I

Soil
Total Cyanide 9012

,x

$oil
Fluoride 300 x,

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moieture content

Total Organic Carbon {

ROUX ASSOCIATE$. INC. 2475.0N01 Y 1 C0/SAP-APB



$ite Narne:

Sarnple lD:

Date:

Weather:

Latitude:

Coordinate systern:

Boring lD:

Project Number: 2476.0001Y002

Q 19 I ru Sampler: A t+

MT StatePlane
Sample lnterval
(ft-bls): Nll

CfSUP-ooi" PlDReading: Nfi

Associated site Feature: f 1 [l ]l,/Lr, r,, r{ (.i v ( t' []llil 
tT? 

l-"'*
Composite

Vieual Observations:

Laboratory Hame: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Mstals 0010 Y

Soil
TCL PCBs 8082

v
Soil

TCL Pesticides 8081
{

Soil
Total Gyanide 9012

,(

Soil
Fluoride 300 /

Soil
PCDDT PCDF 8290

Grain Size AnalysisJ bulk density/
moisture eontent 4

Total Organic Carbon X

ROUX ASSOCIATES, INC Page 1 of 1 247e 0001 Y. 1 0o/SAP'APB



vfiin,05F

Slte Name:

Sample lD:

Date:

llUeather:

Latitude:

Coordinate system:

Boring ID:

Project Number: 2476.0001Y002

flFSDP- eD--7 -SD s'*pr" ri,", I (t ?ti

9q?qz.zq81 Longitude: i91 t"1 6br,t L82

MT StatePlane
Sample lnterval i ,,i

{ft-bls}: \'i3 r":

fF! DP{DI pro n""oing, \i{t

Associated ,n* ,"r*r", fir-jifi,'"t,,:{rl fi t r,, H}l?t1n 

ttt" t*"'* \'
Gomposite

visuar observatio *, VrWVail[ filW tp tWtyw- gVd t SA Uq,w;,W
Laboratory Name: TestAmerica

Analysis
Soil

TCL VOGS 8260

Soil
TCL SVOCs 8270 X

Soil
TAL Metals 6010 Y

$oil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081 K

Soil
Total Cyanide 9012 x

Soil
Fluoride 300 X

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk density/
moisture content X

Total Organic Carbon X

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUXASSOCIATES, INC. Page I of'I 2476.000'l Y. 1 00/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

4-g4v sampter: fi+l

valw,bi"F

MT StatePlane
Sample lnterval r.

{ft-bls}: fI ft

c Fs DP,DL)3 pro n""oi"g, N!+\

Associated Site Feature:

Grab Composite

Visual Obeervations:

Laboratory Name: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 x

Soil
TCL PCBS 8082 (

Soil
TCL Pesticides 8081 x

Soil
Total Cyanide 9012 {

Soil
Fluoride 300 (

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content X

Total Organic Carbon d
ROUX ASSOCIATES, INC. Page I of I 2476 000'1Y 1oo/SAP-APB



$ite Name:

$ample lD:

Da&:

\lVeather:

Latitude:

Coordinate sysGm:

Boring lD:

Project Number: 2476.A0A1Y002

0F5oe- ooq -so Sample Time: ii ; i"

9ltolrto $ampter: AH

in .450F
43X | , q85b Lonoitude: rb*1:rg Tdl" ttrG

illT StatePlane
$ample lnterval
{ft-bls): N A

C?SDp - oo q PID Reading: N /t4

Cedar Crtetc frcsewi ar \lUithin Site Feature
Associated Site Feature: - {{ r. i f r

Gomposlte

Vieual Observations:

Lahoratory Name:

Quality Control tOC) sample

Field duplicate

Makix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TGL VOGS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL ltietals 6010 V

Soit
TCL PCBs 8082 v

$oil
TCL Pesticides 8081 V

Soil
Tohl Gyanide 9012 v

Soil
Fluoride 300 r"

Soil
PGDD' PCDF 82EO

Grain Size Analysisl bulk densityl
moisture content X

Total Organic Carbon x

ROUXASSOCIATES, INC. Page I of I 2476 0001 Y. 1 o0/SAP-APB



Site Name;

Sample lD:

Date:

llUeather:

Latitude:

Coordinate system;

Boring lD:

Visual Observations:

Laboratory Name:

MT StatePlane

CFIoP- oto PtD Reading: N F,{

Cnaar Ltee-g Rese6rn'c r Within Site Feature
Associated Site Feature: e fe y-ft,. .* r D rcti nr.r*r (Y/N): Ye 1

0

Gomposite

CFAC Project Number: 2476.0001Y002

I i te t lt" $ampler: A l-l
* ^t'FL,'nirt feiin )u

3t{5.{La. Cl i.iLi LongituO.e: ilt]LiY'q'2. Xtq (r,

Sample lnterval
(ft-bls): N A

TestAmerica

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Dup!icate

Additional Notes:

Sample Time: I OcCI

Analysis
Soil

TGL VOCS 8260

Soil
TCL SVOCs 8270 v

Soil
TAL Metals 6010

r'
Soil

TCL PGBs 8082 v
Soil

TCL Pesticides 8081
x

Soil
Total Cyanide 9012

x
Soil

Fluoride 300 x
Soil

PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content {

Total Organic Carbon x

ROUX AS$OCLCTES, INC. Page I of I 2476 0001Y. 1 o0/SAP-APB



Site ilame:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring ID:

Project Number: 2476.000{Y002

CFSDP-'c\\ -SC-: SampleTime: OtSe
9lb lr u Sampler: F H

I

I 500r

8.{ r r-T 7, tl-tl Longitude: 15"-t I rf 3'2.7-1eei1

MT StatePlane
Sample lnterval
(ft-bls): N A

CF5ufl c\\ PlDReading:NA

Lr.ctGr Creew p.q5grvio,r Within $ite Feature
Associated Site Feature: O v'€ ffi c ;v Di'a i na $& ff/N): YLS

Composite

Visual Observations:

Laboratory Name: TestAmerica

Quality Control {OC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

trJ C Wa*cv Or e.wn I

Analysis
Soil

TCL VOGS 8260

$oil
TCL $VOCs 8270 {

Soil
TAL Metals 6010

'd

Soil
TCL PGBs 8082 *

Soil
TCL Pesticides 8081 Y

$oil
Total Cyanide 9012

Soil
Fluoride 300

{

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content

Total Organic Carbon {'

ROUX A$SOCIATES, INC. Page i of I 2.476 0001 Y'1 8o/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.000rY002

c1 {u ltu sampler:fiFl

5oo'
g42oglo.355q

Goordinate system: MT StatePlane
Sample lnterval
{ft-bls): fup

Boring ID: CFSDP: o t z PID Reading: ,\,lA

C<dar Ltr<e-Y f,q.;.y',*,i'r ,r Within Site Feature
Associated Site Feature:

Composite

Visual Observations:

Laboratory Narne: TestAmerica

Quality Control {AC} sample

Field duplicate {

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

DulP'L e \zou

,,Nb :wa*t-y 
+n r: n*,

Longitude: t 5 q b1 +a. 90., 5

Analysis
$oil

TCL VOCS 8260

Soil
TCL $VOCg 8270 V,

Soil
TAL Metals 6010

r/

Soil
TCL PCBs 8082 {

Soil
TGL Pesticides 8081

Soil
Total Cyanide 90{2 x'

Soil
Fluoride 300 v

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk densityl
moisture content Y

Total Organic Carbon ,f

ROI.'X ASSOCIATES, INC. Page 1 of 1 2476 OCS1Y 1OO/SAP.APB



SIte NamE:

Sample lD:

Date:

lffeather:

Latitude:

Coordinate system:

Boring ID:

CFAC Project Number: 2476.000{Y002

CFSnP-or3-5o Sample Time: [, '-l :i i ,

gltolt to Sampler: A H
. ,:i

{ian* rriirr -5C''
J

ti t531. z5zo , r-ongitqae: j<t ure 55,09 ff

MT StatePlane
Sample lnterval
(ft-bls): /V4

L(Ao? - Ot 3 PID Reading: ll A

Cectcrr Ctett< fir5etvrcr' within site Feature
Associated Site Feature: Curd rf,i,. , , -,'r,,

Grab tI 
'' 

"orposite t]
Visual Observations: bfif k. R

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOC$ 8260

$oil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 {

Soil
TGL PCBs 8082 {

Soil
TGL Pesticides 8081

r
$oil

Total Cyanide 9012
{

SOiI
Fluoride 300 X

Soil
PCDD' PCDF 82gO

Grain Size Analysis/ bulk densityl
moisture content (

Total Organic Carbon -?

Quality Control tAC) sample

Field duplicate

Matrix Spike K

Matrix Spike Duplicate Y

Additional Notes:

ROUX ASSOCIATES, INC- Page I of I 2476.0001 Y- 1 0o,/SAP-APB



Site Hame:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

( ?SDP- O)q-.tD sarypter.met [tlii(\fi _
,f,ff 29f itr- . sfmpter: 5 vr/

Ll"*rrb}"l2 *- , .,..

MT StatePlane
Sample lnterual
(ft-hlt): NA

LFSoP- at4 PID Reading: N A

Associated Site Feature I i' iil1,"' {f t"f X,
llVithin Site Feature
(Y/N): '/ a',

Composite

Vbual Obsewations:

Laboratory Hame:

Quality Control (aC) sample

Field duplicate

Matrix Spike

llllatrix $pike Duplicate

Additional Notes:

TestAmerica

Analysis
Soil

TCL YOCS 826{'

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 v

Soil
TCL PCBs 8082 {

Soil
TGL Pesticides 8081 x

Soil
Total Gyanide 9012

{

Soil
Fluoride 300

x

Soil
PCDDC PCDF 82S'

Grain Size Anatysis/ bulk density/
moisture content {

TotalOrganic Carbon K

ROUX ASSOCIATES, INC Page I of I 2476.0001Y.1mrSAP-APg



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

Project Number: 2476.0001Y002

f!47322 4c3J r-ongituae:73ii8 je B,S-i

MT StatePlane
Sample lnterval
(ft-bls): it/,,t

cPSoP - o tf PID Reading: N A

Associated Site Featrre. f .L cla f C fze(
Within Site Feature
(Y/H): Ye_S

Composite

Visual Observations;

Laboratory Hame:

Quality Control tAC) sample

Field duplicate

Matrix $pike

Matrix Spike Duplicate

Additional Notes:

t-lor*-, fiO" P

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

$oil
TAL llletala 60t0 {'

Soil
TCL PCBs 8082 Y

Soil
TCL Pesticides 8081 v

Soil
Total Cyanide 9012

I
Soil

Fluoride 300 4
Soil

PCDD/ PCDF 8290

Grain Size Analysis/ bulk density/
moisture content {

Total Organic Carbon ,^

ROUX ASSOCIATES, INC Page 1 of I 2476 @1v 100/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Coordinate system;

Boring lD:

Proiect Number: 2476.0001V002

c€sD?" Ott^o - sl) Sarnple Time: , -i t

{;lra-, ?'n't ..

MT StatePlane
Sample lnterval
(ft-bls): fi z4

_-;; - i, t, r L, PID Reading: N .'+

Associated Sih Feafrrre , ( < i af t".*< t
ItUlthin $ite Feature

{Yn'l}: \r_S

Composite

Visual Observations:

Laboratory Name:

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestAmerica

Analysis
Sc)al

TCLVOCS 8260

Soil
TCL SVOCs 8270 \

Soil
TAL Metals 6010 x

Soil
TGL PCBs 8082 X

Soil
TCL Pesticides 8081 X

Soil
Total Cyanide 9012 Y

Soil
Fluoride 300 X

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content X

Total Organic Carbon v
ROUX ASSOCIATES, INC Page I of I 2476.0001 Y. 1 00ISAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Goordinate system:

Boring lD:

Project Number: 2476.0001Y002

CFS'DP*oll -SQ r.eo'er,q,e' ffiLf[)

\tqiw, bbr?
F.41 5b7 "Tl lL b"git"t*, 1*4ll1f. r laQli2

Samplelnterval [lI
MT StatePlane (ft-bls): ltlfi

CFS|F:CIJ p', **,0'*g' t l{

TestAmerica

Analysis
Soil

TCLVOCS 8260

$oil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 x

Soil
TCL PCBs 8082 X

$oil
TCL Pesticides 8081 x

Soil
Total Cyanide 9012 X

Soil
Fluoride 3{l$ x

Soil
PCDD' PCDF 8290

Grain Size Analysisi bulk densityl
moisture content x

TotalOrganic Carbon x

Quality Control {AC} sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Associated r,* .."*,.e, fic.f{-}.,?&C fi Ver- $}l?i" 
t':t*"t" L

Composite

Visual Observations:

Laboratory Name:

ROUX ASSOCIATES, INC Page I ofl 2476.000 1 y. 1 00/sAp-APB



Site Name:

Sample lD:

Date:

Weather:

Latitude:

Project Number: 2476.0001Y002

9lr llt" Sampler: p l-l

I n GP \ Longitude: in G Pg

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): N A

Boring lD: CTSDP-O\g PID Reading: NA

Within Site Feature
Associated Site Feature: W gond

Grab Gomposite

Visual Observatlons:

Laboratory Name:

Quality Control tQC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

NC' rU(tfcr cr rs< rr* rr f.---T

Sr.l rnf lr- Iccq-{nort

Tirne: t 3'1rJ

TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 v

Soil
TAL Metals 6010 X'

Soil
TGL PCBs 8082 v-

Soil
TGL Pesticides 8081 v

Soil
TotalCyanide 9012 /

Soil
Fluoride 300 x

Soil
PCDD' PCDF 8290

Grain Size Analysis/ bulk densityi
moisture content {

Total Organic Carbon X

ROUX ASSOCIATES, INC Page 1 of I 2475 C001Y 1oo/SAP-APB



Site Name:

Sample lD:

Date:

Weather:

Latihrde:

Coordinate system:

tsoring lD:

CFAC Project Number: 2476.0001Y002

CFSD?-DIQ-5D $ample Time: I L{ CC)

glrlru Sampler: ft l-\

fla ln G 0'r
in b?1 Longitude: jr 1 (, F !

MT StatePlane
$ample lnterval
{ft-bls): {VF

CFSDP" o| q PID Reading: NR

Associated Site Feature:

Composite

Yisual Observations:

Laboratory Name:

U at"r+

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

TestAmerica

Analysis
Soil

TCLVOCS 8260

Soil
TCL SYOCs 8270 {

Soil
TAL Metals 6010

(

Soil
TCL PCBs 8082 x

Soil
TGL Pesticides 8081 *

Soil
TotalCyanide 9012 f

Soil
Fluoride 300 *

Soil
PCDD/ PCDF 8290

Grain Size Analysisl bulk density/
moisture content /

Total Organic Carbon X

ROUX ASSOCIATES, INC Page I of I



Site Name:

Sample tD:

Date:

Weather:

Latitude:

Coordinate system:

Boring lD:

CFAC Project Number: 2476.0001Y002

C FSDP - D ZC - 5D sample rime: I 
')?lD

'11-+lru Sampler: 0 H

Roi n bootr

\ n L:P'j Longitude: ln qa PS

MT StatePlane
$ample lnterval
(ft-bls): N A

CFSDP - 02 O PID Reading: r,r A

\lllithin Site Feature
Associatedsitereature,S.,rrt, Perrcir.rtcn Itn.l tvlNi: YgS - Sf pcrnct

Composite

Visual Observations:

Laboratory Name:

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 ,(

Soil
TAL Metals 6010 I

Soil
TCL PCBs 8082 (

$oil
TCL Pestieides 8081 t

Soil
Total Cyanide 9012

,,{

Soil
Fluoride 300 *

$oil
PCDD' PCDF 8290

Grain Size Analysis/ bulk density/
moisture content x

Total Organic Carbon x

Quality Control {aC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

TestArnerica

ROUX ASSOCIATES, INC, Page I of 1 2476.0i101Y. 1 00/SAP"APB



$ite Name:

Sample lD:

Date:

Weather:

Lattude:

Coordinate system:

Boring lD:

Proiect Number: 2476.0001Y002

CFSD?- ozl - So SampleTime: l/3C
9lt, ltv Sarnpler: F /-l

B"i 3gULj , L{ )g 6 Longitude: t 14 Vb <t Z. LZ $

MT StatePlane
Sample lnterval
(ft-bls): 5JP

crED9"ozl PID Readingt Nfr

Associated Site Featurs' l{i ",Iut 
't'' Lr'd 't' { 

( r L
llYithin Site Feature
(YIN): Ye,S

Composite

Visual Observations:

Laboratory Name: TestAmerica
0r6hnr\c S

Quality Control (OC) sample

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Nt c wr,r Vt, I r-f !z,n t-

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOCs 8270 {

Soil
TAL Metals 6010 {

Soil
TCL PCBs 8082 {

Soil
TCL Pesticides 8081

*

$oil
TotalCyanide 9012

x
Soil

Fluoride 300

Soil
PCDD' PCDF 82gO

Grain Size Analysisl bulk density/
moisture content

(

Total Organic Carbon ,^,

ROUX ASSOCIATES, INC, Page 1 ofl 2476.(x101Y. 1S/SAp-APts



Site Name:

Sample lD:

Date:

llVeather:

Latitude:

CFAG Project Number: 2476.0001Y002

ef SDP- ozz-So $ample Time; f, "JO

qlbl)b Sampler: fi l)

I

BlZr Oq, 5lq I Longitude: iSLl q l5V' t-tr()

Coordinate system: MT StatePlane
Sample lnterval
(ft-bls): 5[p

Boring lD: (trSDP-A7Z PID Reading: AJ A

Associated Site Feature:

Grab Composite

Visual 0bservatiotsr

Laboratory Name: TestAnnerica Srawt

Field duplicate

Matrix Spike

Matrix Spike Duplicate

Additional Notes:

Within Site Feature

Analysis
Eoil

TCL VOCS 8260

$oil
TCL SVOCg 8270 v"

Soil
TAL Metals 60{0 X

Soil
TCL PCBs 8082 {

Soil
TCL Pesticids 8081

1(

Soil
Total Cyanide 90{2 X

Soit
Fluoride 300

x

Soil
PCDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content /t

Total Organic Carbon x

ROUX ASSOCIATES, INC. Page I ofl



$ite Name: CFAC Project Number: 2476.000{Y002

SarnptetD: Cf:iDf "O2.{-:).: $ampleTime: ir-I'>

Date; ql1 llr, sampter:,,ii-i

Weather: (-lOvetq bCI'r

Latitude: $L{}i'{-1"0r15 Lonsitude: l5li5al1,43-t3

Coordinate system: llilT StatePlane
Sample lnterval
{ft-bls}: NA

Boring lD: ( FSDP- D2-Ll noneaoing: NA

Associated site Feature, NE Pere o lrr+r o r fcnd $[?,tl 
site Feature

Grab tI Gomposite

Visual Observations:

Laboratory Name: TestAmerica

Additional Notes:

Analysis
$oil

TCL VOCS 8260

Soil
TCL SVOCs 8270 (

Soil
TAL Metals 6010 x

Soil
TCL PGBg 8082

Y

Soil
TCL Pestieides 8081 x

Soil
Total Cyanide 90{2 X

Soil
Fluoride 300 x

Soil
PCDDI PCDF 8290

Grain Size Analysis/ bulk density/
moisture content x

Total Organic Carbon X

Quality Control {OC} sample

Field duplicate

Matrix Spike X
illatrix Spike Duplicate x

ROUX ASSOCIATES, INC. Page I ol 1 2476.0001 Y 1o0/SAP-APB

E



Site Name: CFAC Project Number: 2476.0001Y002

Sampte ID: CED?_.1]Z f i;f ,Sample rirne:j: ':,

Date: tl l? lru' Sampler: A H

hleather: Cl OUCtr,,r (o0oF

Latitr,rde: qqllLl5,q0lo1 Lonsitude: t5454c0.?lZ1

Goordinate system: MT StatePlane
Sample lnterval
(ft-bls): N A

Borins rD: C f S Df C, ;-3 PtD Readins: N A

Associated s,r" r"",ur"l'{ W f i ri * ir,+-.',r* jh n.i []l?i'n 
t""i-a]It""

Grab f| Gomposite

Visual Obtervations: Bictc l< 5i uT, Soirrv c v-crctr,ri cS ancl -si\€-i rS
a

Laboratory Name: TestAmerica

Analysis
Soil

TCL VOCS 8260

Soil
TCL SVOCs 8270 x

Soil
TAL Metals 6010 x

Soil
TGL PCBs 8082 x

Soil
TCL Pesticides 8t181 x'

Soil
Total Gyanide 90{2 x

Soil
Fluoride 300 x

Soil
PGDD' PCDF 8290

Grain Size Analysisl bulk densityl
moisture content x

TotalOrganic Carbon x

Quality Control (QC) sample

Field duplicate k
Matrix Spike

Matrix Spike Duplicate

Additional Notes:

ROUX ASSOCIATES, INC. Page 1 of 1 2476.000 1 Y 1oS/SAP-APB



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX D 

Soil Boring and Monitoring Well Construction Logs 



0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.1

0.0

0.0

0.0

0.4

0.1

0.2

0.3

0.5

0.0

0.0

0.4

0.4

0.4

5 ft recovery
Sample CFMW-002-SO-0-0.5
collected
Sample CFMW-002-SO-0.5-2
collected

5 ft recovery

Orange staining

5 ft recovery

Sample
CFMW-002-SO-10-12
collected

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

2 ft recovery

1.25 ft recovery

5 ft recovery

Grout

70' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, some
Cobble, little medium Gravel and Silt;
moist.
Brown to orange, fine SAND, little Silt and
fine to coarse Gravel, trace cobble; moist.
Brown, fine to coarse SAND, little Cobble,
Silt and fine to coarse Gravel; moist.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Cobble and
Silt; moist.
Brown, fine SAND, trace gravel; moist.
Brown, fine to medium SAND, some fine to
medium Gravel, little Crushed rock, trace
cobble; moist.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.
Brown, fine SAND, trace silt; moist.
Gray, fine to medium SAND, some Gravel,
little Crushed rock, trace boulder; moist.
Brown, fine to coarse SAND, little coarse
Gravel and Silt, trace cobble; moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, little
Crushed rock and Silt, trace cobble; moist.
Brown, medium to coarse SAND, little Silt
and Crushed rock, trace cobble and fine
gravel; moist.

Brown, fine SAND, little Gravel and Silt;
moist.

Brown, fine to medium SAND, some fine to
medium Gravel, trace cobble; moist to wet.

Brown, fine to medium SAND, little medium
Gravel, trace cobble; wet.

Gray, fine to coarse SAND, some fine to
coarse Gravel, little Silt and Crushed rock,
trace cobble; dry.

Bronw, fine to medium SAND, little Silt and
fine to medium Gravel, trace crushed rock
and cobble; dry to moist.

Brown, coarse GRAVEL, trace silt and
sand; wet.
Gray, fine SAND, some medium to coarse
GRAVEL, little Cobble and Crushed rock,
trace silt; dry.

Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble and Crushed
rock, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 6/13/16-6/14/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-002

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

20

25

30

35

40

45

50

LOGGED BY

A. Hoffmann

Page

48.399234 -114.141019
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0.2

0.2

0.2

0.2

0.3

0.1

0.5

0.1

0.0

5 ft recovery

No recovery, rock in rods

2.5 ft recovery

2.5 ft recovery

3.75 ft recovery

5 ft recovery

Boring completed at 80 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Gray, fine to medium SAND, little medium
to coarse Gravel and Crushed rock, little
Silt, trace cobble; dry. (continued)
Brown, medium to coarse SAND, some
fine to medium Gravel, little Cobble, trace
silt; moist to wet.
Gray, fine to medium SAND and medium
to coarse GRAVEL, some Crushed rock;
dry.
Brown, fine to medium SAND and medium
to coarse GRAVEL, little Cobble, trace silt;
moist to wet.
No Recovery.
Brown, medium to coarse SAND and
GRAVEL, some Cobble, little Silt, wet.

Brown, fine to medium SAND, some
medium to coarse Gravel and Cobble,
trace silt; wet.

Brown, medium SAND, some fine to
medium Gravel, little Cobble; wet.

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet.

Brown, fine SAND, little Cobble, trace
gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-002

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55

60

65

70

75

80

LOGGED BY

A. Hoffmann

Page

48.399234 -114.141019
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80

WELL NO.

2
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R
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G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
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4
/1

6



Grout

44' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-003a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Industrial Landfill

Continuous Core 6/2/16-6/2/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-003

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

20

25

30

35

40

45

50

LOGGED BY

A. Hoffmann

Page

48.403315 -114.142993

5

10

15

20

25

30

35

40

45

50

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.3

0.3

2.3

2.5

1.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-003a-SO-0-0.5
collected
Sample
CFMW-003a-SO-0.5-2
collected

10 ft recovery

Sample
CFMW-003a-SO-10-12
collected

12 ft recovery

Sample
CFMW-003a-SO-23-28
collected
8 ft recovery

10 ft recovery

8 ft recovery

Grout

190' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Gravel,
trace silt; moist.
Brown, fine to coarse SAND, some Gravel,
trace silt and cobble; moist.

Brown, fine to coarse SAND, little Gravel,
trace silt and dark brown organics; moist.
Brown, fine to coarse SAND, some Cobble
and Silt, little fine Gravel; moist (medium
dense).

Brown, fine to coarse SAND, some Gravel,
trace silt; dry (medium dense).

Brown, fine to coarse SAND, some Gravel
and Silt; moist (medium dense).

Brown, fine to coarse SAND, some Silt,
trace gravel; moist (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, little Cobble; wet (medium dense).

Brown, fine SAND and SILT, trace fine
gravel; wet (loose).

Brown, fine SAND and SILT; wet (medium
dense).

Brown, fine SAND and SILT, some Gravel;
wet (medium dense).

Brown-gray, fine SAND and SILT, some
Gravel, trace cobble; moist (medium
dense).

Brown, fine to coarse SAND, little Gravel,
trace silt; wet (loose).
Brown, fine SAND; wet (loose).
Brown, fine to coarse SAND, little Gravel;
wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Industrial Landfill

Continuous Core 5/31/16-6/3/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

20

25

30

35

40

45

50

LOGGED BY

A. Hoffmann

Page

48.40334 -114.142965
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.3

0.4

0.0

0.8

0.5

11 ft recovery

9 ft recovery

7'' Conductor casing set to 70
ft bls

7 ft recovery

15 ft recovery

10 ft recovery

10 ft recovery

Grout

190' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little Gravel;
wet (loose). (continued)

Brown-gray, fine to coarse SAND, some
Gravel, trace silt; moist (medium dense).

Brown-gray, fine to coarse SAND, some
Gravel and Silt; moist (dense).

Brown-gray, fine to coarse SAND, some
Gravel and Silt; dry (very dense).

Brown-orange, fine to coarse SAND and
SILT, some fine Gravel, trace clay; dry
(very dense).

Brown-orange, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Red-brown, SILT and low plasticity CLAY,
trace fine sand; (very stiff).

Brown-orange-gray, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Brown-orange, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).
Brown, SILT and low plasticity CLAY, trace
fine sand; moist (very stiff).
Brown-orange, SILT and low plasticity
CLAY; moist (very stiff).

Brown-orange, SILT and low plasticity
CLAY, little fine Gravel, trace fine to coarse
sand; moist (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay and medium
to coarse gravel; moist to wet (dense).

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, trace medium to
coarse gravel and clay; wet (medium
dense).

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, little medium to coarse
Gravel and clay; wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.40334 -114.142965

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.2

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.1

0.0

0.0

0.0

0.1

0.1

0.1

0.0

0.3

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

190' of
Schedule 40
PVC Riser

Grout

Brown-orange-tan, SILT and low plasticity
CLAY, little fine Sand; moist (very stiff).
(continued)

Brown-orange, fine to coarse SAND, some
fine Gravel and Silt, trace medium to
coarse gravel and clay; wet (dense).

Red-brown, SILT and low plasticity CLAY,
trace fine sand; moist to dry (very stiff).

Tan-red-brown, SILT and low plasticity
CLAY, some fine Gravel; dry (very stiff).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, little Clay; wet (dense).

Tan-brown-orange, SILT and low plasticity
CLAY, trace fine sand; wet (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, little low plasticity Clay,
trace medium to coarse gravel; wet
(dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace low plastcitiy
clay; wet (medium dense).
Red-brown, SILT and low plasticity CLAY,
trace fine sand; wet (dense).
Red-brown, fine SAND and SILT, little Clay;
wet (loose).
Red-brown-tan, SILT and low plasticity
CLAY, trace fine sand; wet (stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay and medium
to coarse gravel; wet (medium dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (medium dense).

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(medium dense).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace medium to
coarse gravel; wet (medium dense).

Brown-orange to tan-red-brown, SILT and
low plasticity CLAY, trace fine sand; moist
(very stiff).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel; wet (medium dense).
Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-003a
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0.0

0.0

0.1

0.0

0.0

0.2

0.0

0.2

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

8.5 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown-orange, fine to coarse SAND, some
Silt and fine Gravel, trace clay; wet
(dense). (continued)

Red-brown, fine to coarse SAND, some Silt
and Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; wet (dense).

Brown, fine to coarse SAND, some Silt,
little Gravel, trace clay; wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

12 ft recovery

4 ft recovery

5.5 ft recovery

End of boring at 245.5 ft bls

Grout

Brown, fine to coarse SAND, some Silt,
little Gravel, trace clay; wet (dense).
(continued)

Brown, SILT and low plasticity CLAY, little
fine Sand; wet (very stiff).
Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (very dense).
Tan, SILT and low plasticity CLAY, some
fine Gravel (angular), trace fine sand; dry
(very dense).
Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (very dense).
BOULDER (pulverized); dry.
Brown, fine to coarse SAND, some Silt and
Gravel, little Cobble (crushed), trace clay;
dry (dense).
BOULDER (pulverized); dry.
Brown, SILT and low plasticity CLAY, little
Gravel, trace fine sand; dry (very dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.1

1.3

0.3

0.1

0.5

0.1

0.1

0.2

0.3

0.0

1.6

1.1

0.3

0.0

0.0

0.0

0.1

0.0

0.0

6.5 ft recovery
Sample
CFMW-008a-SO-0-0.5 and
CFMW-008a-SO-0-0.5-Pb
collected
Sample
CFMW-008a-SO-0.5-2
collected
9.5 ft recovery

Sample
CFMW-008a-SO-10-12
collected

10 ft recovery

10 ft recovery

2 ft recovery

8 ft recovery; hard drilling

4 ft recovery; hard drilling

Grout

88' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little fine to
coarse Gravel; dry.
Dark brown, fine to coarse SAND, some
medium Gravel, little Cobble (concrete) and
fine to coarse Gravel; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.
Brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt; moist.
Brown, fine to coarse SAND, some Gravel
and Cobble, little Silt, trace boulder; wet.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.
Brown, fine to coarse Sand, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt; wet.

Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble and Silt; moist
(dense).

Brown, fine to coarse SAND and Gravel,
trace cobble and silt; moist (loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble and silt; moist.

Brown, fine to medium SAND; moist.

Brown, fine to medium SAND; moist
(dense).

Boulder, broken cobble; dry.

Brown, fine to coarse SAND, some Gravel
(angular) and broken Cobble; dry.

Brown, fine to coarse SAND, some Gravel
(angular) and broken Cobble, little Silt; dry
(dense).
Brown, fine to coarse SAND, some Gravel
(angular) and Cobble and Boulder; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Sanitary Landfill

Continuous Core 6/13/16-6/17/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898
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2476.0001Y002 / CFAC RI/FS Phase 1
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LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3 ft recovery; hard drilling

6 ft recovery; hard drilling

5 ft recovery; hard drilling

7 ft recovery; hard drilling

5 ft recovery; hard drilling

10 ft recovery

10 ft recovery

Sample
CFMW-008a-SO-88-93
collected

8 ft recovery

8 ft recovery

Grout

88' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, fine to coarse SAND, some Cobble,
Boulder and fine Gravel (angular), trace
silt; dry.

Brown, fine to coarse SAND, some Cobble,
Boulder and Gravel (angular), trace silt;
dry.

Brown, fine to coarse SAND, some Gravel,
little Silt, trace cobble; moist.

Brown, fine to coarse SAND, some Gravel,
broken Cobble and Boulder, trace silt; dry.

Gray, fine to coarse SAND, some Gravel,
little broken Cobble and Boulder, trace silt;
dry.

Brown, fine to coarse SAND, some Gravel,
little Silt, trace cobble; moist (dense).

Brown, fine to coarse SAND, some fine
Gravel and Silt, little medium to coarse
Gravel; moist (medium dense).

Brown, fine to coarse SAND, some fine
Gravel and Silt, little medium to coarse
Gravel; wet (medium dense).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; wet
(medium dense).

Red-brown, fine to coarse SAND, some Silt
and fine Gravel, trace clay; moist (stiff).

Red-brown to orange-brown, fine to coarse
SAND, some Silt, little Gravel and Clay;
moist to dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-008a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55

60

65

70

75

80

85

90

95

100

105

LOGGED BY

A. Hoffmann

Page

48.400915 -114.132865

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to
114 ft
11 ft recovery; hard drilling

9 ft recovery; hard drilling

10 ft recovery; hard drilling

4 ft recovery; hard drilling

No recovery

3 ft recovery; hard drilling

7 ft recovery; hard drilling

Bentonite

Grout

Red-brown, to orange-brown, fine to
coarse SAND, some Silt, little fine Gravel
and Clay; dry (stiff).

Tan, low plasticity SILTY CLAY, little fine
Sand and Fine Gravel; dry (stiff).

Tan, fine SAND, some Silt, trace fine
gravel and medium to coarse sand; moist
(medium stiff).
Tan, low plasticity SILTY CLAY, trace fine
sand and fine gravel; dry (very stiff).
Tan to orange-brown, low plasticity SILTY
CLAY, some fine Sand, trace fine gravel
and medium to coarse sand; dry (very
stiff).
Tan, fine to coarse SAND, some Silt and
fine Gravel; moist (very dense).

Gray, fine SAND and SILT, some low
plasticity Clay and fine Gravel; dry (very
stiff).
Purple to gray, low plasticity SILTY CLAY,
trace fine sand ; dry (very stiff, weathered
bedrock).
Light gray to white, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).
Purple, low plasticity SILTY CLAY; dry
(very stiff, weathered bedrock).

Light gray with purple, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).

Purple to tan, low plasticity SILTY CLAY,
little fine Gravel; moist (very stiff,
weathered bedrock).
Light gray to purple, low plasticity SILTY
CLAY, trace fine sand; dry (very stiff,
weathered bedrock).
No Recovery.

Light gray to purple, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).

Purple, low plasticity SILTY CLAY, some
fine to coarse Sand, trace fine gravel; dry
(very stiff, weathered bedrock).
Purple, fine to coarse SAND, some Silt and
Clay, little fine to medium Gravel; moist

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery; hard drilling

6 ft recovery; hard drilling

4 ft recovery

6 ft recovery; hard drilling

4 ft recovery; hard drilling

7 ft recovery; hard drilling

5 ft recovery; hard drilling

Grout

(dense, weathered bedrock).
Purple and light gray, fine to coarse SAND,
some Silt and Clay and fine to coarse
Gravel; moist (very stiff, weathered
bedrock). (continued)
Light gray, fine to coarse SAND, some fine
to coarse Gravel and Cobble, little Silt and
Clay; moist (loose, weathered bedrock).
Purple, low plasticity SILTY CLAY, trace
fine sand and fine gravel; dry (very stiff,
weathered bedrock).
Light gray to purple, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).
Light gray, low plasticity SILTY CLAY, little
fine Sand and fine Gravel, trace medium
gravel; dry (very stiff, weathered bedrock).

Purple, low plasticity SILTY CLAY, some
fine Sand; dry (very stiff, weathered
bedrock).
Gray, fine to coarse SAND, some Silt, little
Clay, trace gravel; moist (medium dense,
weathered bedrock).

Greenish-gray, (angular) GRAVEL, some
Broken boulder; moist (loose, weathered
bedrock).
Light gray to white, low plasticity SILTY
CLAY, trace fine sand and fine gravel; dry
(very stiff, weathered bedrock).
Greenish-light gray, medium GRAVEL,
some Silt and fine Sand, trace slay; moist
(dense, weathered bedrock).
Light gray, low plasticity SILTY CLAY,
some fine Sand, little fine Gravel; moist
(stiff, weathered bedrock).
Purple, SILT, little Clay and fine Sand,
trace gravel; moist (stiff, weathered
bedrock).
COBBLE and coarse GRAVEL; moist
(weathered bedrock).
Purple, fine to coarse SAND, some Gravel,
little Silt and low plasticity Clay; moist
(dense, weathered bedrock).

Purple, fine to coarse SAND, some Silt and
fine Gravel, little Clay; moist to dry (dense,
weathered bedrock).
Purple to gray, fine to coarse SAND, some
Silt, little fine Gravel and Clay; moist
(dense, weathered bedrock).

Light gray, low plasticity SILTY CLAY, trace
fine sand and fine gravel; dry (very stiff,
weathered bedrock).
Purple to gray, fine to coarse SAND, some
Silt and fine to coarse Gravel, little Clay;
moist (dense, weathered bedrock).
Purple to whiteish green, fine to coarse
GRAVEL and COBBLE, trace coarse sand;
moist (loose, weathered bedrock).
No Recovery.
Gray, low plasticity SILTY CLAY, trace fine
sand and fine gravel; dry (very stiff,
weathered bedrock).
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V a l u e s

(ppm)
REMARKS
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Counts
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V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log
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0.0

0.0

0.0

0.0

5 ft recovery; hard drilling

4 ft recovery; hard drilling

4 ft recovery; hard drilling

5 ft recovery; hard drilling with
water

3 ft recovery; hard drilling with
water

3 ft recovery; hard drilling with
water

5 ft recovery; hard drilling with
water

Grout

Gray, low plasticity SILTY CLAY, some fine
Sand, trace fine gravel; dry to moist (stiff,
weathered bedrock).
Purple and gray, low plasticity SILTY
CLAY, trace fine sand and fine gravel;
moist (stiff, weathered bedrock).
Purple, fine to coarse SAND, some Silt and
Clay, little fine Gravel; moist (dense,
weathered bedrock).
Purple, GRAVEL, some fine to coarse
SAND, little Silt and Clay; moist (dense,
weathered bedrock).
Gray, fine to coarse SAND, some Silt and
Clay, trace fine gravel; moist (dense,
weathered bedrock).
COBBLE and fine to coarse GRAVEL;
moist.

Green, broken COBBLE, BOULDER or
BEDROCK; moist.

Green, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay; moist.

Gray, broken COBBLE, BOULDER or
BEDROCK.

Purple, broken COBBLE, BOULDER or
BEDROCK.

Purple, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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5 ft recovery; hard drilling with
water

End of boring at 300 ft bls

Grout

Purple, broken COBBLE, BOULDER or
BEDROCK, some Silt and Clay.
(continued)

Purple, broken COBBLE, BOULDER or
BEDROCK.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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1.3

1.1

2.0

0.8

1.7

0.8

1.7

0.8

0.4

1.0

2.6

0.5

0.1

0.8

1.7

0.3

0.3

0.1

0.1

6 ft recovery
Samples
CFMW-010-SO-0-0.5 and
CFMW-010-SO-0-0.5-Pb
collected
 Sample
CFMW-010-SO-0.5-2
collected
9 ft recovery

Sample
CFMW-010-SO-10-12
collected

9 ft recovery

9 ft recovery

9 ft recovery

9 ft recovery

Grout

76' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
coarse Sand, little coarse Gravel; dry.
Brown, fine to coarse SAND, some coarse
Gravel, trace silt; dry.

Brown, medium to coarse SAND, some
fine to coarse Gravel, trace cobble; dry.

Brown, medium to coarse SAND, some
fine to coarse Gravel; dry.

Brown, fine to coarse SAND, little fine to
medium Gravel, trace cobble; dry.

Brown, fine to coarse SAND, some fine to
medium Gravel; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.
Brown, fine to medium SAND, little fine to
medium Gravel; moist

Brown, fine to medium SAND, some
coarse Sand, little fine to medium Gravel,
trace cobble; moist.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular) and
Crushed rock, trace fine silt; dry.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular), trace
silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 5/18/16-5/20/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-010

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.399485 -114.137099
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0.3

0.1

0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.0

0.0

0.0

8 ft recovery

10 ft recovery

4 ft recovery

6 ft recovery

End of boring at 86 ft bls

76' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown to light gray, fine to coarse SAND,
some fine to coarse angular Gravel, trace
silt and cobble; dry.

Brown to lght gray, fine to coarse SAND,
little fine to coarse Gravel, trace silt; dry.

Light gray, fine to coarse SAND, some fine
to coarse Gravel, trace silt; dry.

No Recovery; (pink boulder).

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel; moist.
Light gray, fine to coarse SAND, some fine
to coarse Gravel (angular); dry.
Brown, fine to coarse SAND and GRAVEL;
wet.

Brown, fine SAND; wet.

Brown, fine to coarse SAND and GRAVEL;
wet.

Brown, fine SAND; wet.

Brown, medium SAND and GRAVEL, trace
silt; wet.

Brown, medium SAND, some Gravel, little
Silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-010

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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Sample
CFMW-011a-SO-31-36
collected

Grout

40' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-011a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Drum Storage Area

Continuous Core 6/28/16-6/29/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-011

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5
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LOGGED BY

A. Hoffmann

Page
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-011a-SO-0-0.5 and
CFMW-011a-SO-0-0.5-Pb
collected
Sample
CFMW-011a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-011a-SO-10-12
collected

6 ft recovery

No recovery

Sample
CFMW-011a-SO-31-36
collected

No recovery

7 ft recovery

Grout

156' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; wet (medium
dense).
Brown, fine to coarse SAND, some Silt; wet
(medium dense).
Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; wet (medium
dense).
Brown, fine to coarse SAND; moist (loose).
Brown, fine to coarse SAND and fine to
coarse GRAVEL, some Cobble; dry
(loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist (loose).

No Recovery.

No Recovery.

Brown, fine to coarse SAND, little fine to
coarse Gravel; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 6/25/16-6/29/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery

8 ft recovery

6 ft recovery

2 ft recovery

8 ft recovery

Grout

156' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, little fine to
coarse Gravel; wet (loose). (continued)

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; wet (loose).

Brown, fine to coarse SAND, little medium
Gravel; wet (loose).

Brown, fine to medium SAND; wet (loose).

Brown, fine to medium SAND, little medium
to coarse Gravel; wet (loose).

Brown, fine to medium SAND; wet (loose).

Light gray, fine to coarse SAND, some Silt,
trace fine to medium gravel; very wet (very
loose).

Light gray, fine to coarse SAND, some Silt,
little fine to coarse Gravel, trace cobble;
wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

8 ft recovery

2 ft recovery

7" Conductor casing set to
120 ft bls

10 ft recovery

5 ft recovery

5 ft recovery

10 ft recovery

10 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Orange-brown, fine SAND and SILT, some
fine to medium Gravel; wet (stiff).
(continued)

Orange-brown, fine to coarse SAND and
SILT, some fine Gravel; wet (medium stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay and fine to medium
Gravel; wet (very stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay; moist to wet (stiff).

Orange-brown, fine SAND and SILT, some
low plasticity Clay; moist (stiff).

Orange-brown to tan, low plasticity SILTY
CLAY, little fine Sand; moist (very stiff).

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel; moist to wet
(medium stiff).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; wet (loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel and Silt; moist to wet
(dense).

Orange-brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

10 ft recovery

15 ft recovery

15 ft recovery

Well Plug

Bentonite

Grout

Orange-brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt; wet
(medium dense). (continued)

Orange-brown, fine to coarse SAND, little
fine Gravel and Silt; wet (medium dense).

Orange-brown, fine to coarse SAND, little
fine to medium Gravel, trace silt; wet
(loose).
Orange-brown, fine to coarse SAND, little
fine to coarse Gravel and Silt; wet (medium
dense).
Dark orange-brown to reddish brown, fine
to coarse SAND, some fine to medium
Gravel and Silt, trace clay; moist (dense).

Dark orange-brown, fine to coarse SAND,
some fine to medium Gravel and Silt; moist
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

11 ft recovery

13 ft recovery

10 ft recovery

10 ft recovery

Grout

Dark orange-brown, fine to coarse SAND,
some fine to medium Gravel and Silt; moist
(dense). (continued)

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to medium Gravel,
little Clay; dry (stiff).
Dark orange-brown, fine to coarse SAND,
some fine to coarse Gravel and Silt, trace
clay; moist to wet (dense).

Dark orange-brown, fine to coarse SAND,
some fine to coarse Gravel and Silt, trace
clay and cobble; moist (dense).
BOULDER; dry.

Dark orange-brown to tan, fine to coarse
SAND, some Silt and fine to coarse Gravel,
trace clay and cobble; moist (stiff).

Dark orage-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel; moist
(stiff).

Brown to tan, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

9 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Brown to tan, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist (stiff). (continued)
Brown to tan, low plasticity SILTY CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (stiff).
Brown to tan, low plasticity SILTY CLAY,
some fine to coarse Sand and fine to
coarse Gravel; dry (stiff).
Dark orange-brown to tan, fine to coarse
SAND, some Silt and fine to coarse Gravel,
trace clay and cobble; moist (stiff).

BOULDER; dry.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-011a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280
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LOGGED BY

A. Hoffmann
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0.7

0.0

0.0

0.1

0.0

0.0

2.8

0.7

0.0

0.8

0.6

0.2

0.0

2.1

1.5

0.4

1.4

6 ft recovery
Sample
CFMW-012a-SO-0-0.5 and
CFMW-012a-SO-0-0.5-Pb
collected
Sample
CFMW-012a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-012a-SO-10-12
collected

9 ft recovery

10 ft recovery

8 ft recovery

10 ft recovery

Grout

200' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND; dry
(topsoil).
Reddish brown, fine to coarse SAND, trace
silt and gravel; dry.
Brown, fine to medium SAND, some
coarse Sand and Gravel, little Silt; dry.
Brown, medium to coarse SAND and fine
to coarse GRAVEL, trace boulder; dry.
Brown, fine SAND and coarse GRAVEL,
some Cobble; moist.
Brown, coarse SAND, some fine to coarse
Gravel, little Cobble, trace fine to medium
sand; moist.

Brown, fine to coarse SAND, little fine
Gravel; moist.

Brown, GRAVEL, trace coarse sand; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel; moist.

Brown, medium to coarse SAND, some
fine to medium Gravel, trace cobble; moist.

Brown, medium to coarse SAND and fine
GRAVEL, trace silt and cobble; moist.

Brown to light gray, fine to coarse SAND
and GRAVEL (angular), some broken
Cobble, trace broken boulder; dry.

Brown to light gray, fine to coarse SAND
and fine GRAVEL, some medium to coarse
Gravel, trace boulder (angular); dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Wet Scrubber Sludge Pond

Continuous Core 5/20/16-5/24/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

5 ft recovery

13 ft recovery
Sample
CFMW-012a-SO-68-73
collected

10 ft recovery

10 ft recovery

5 ft recovery, rock in casing

200' of
Schedule 40
PVC Riser

Grout

Brown to light gray, fine to coarse SAND
and fine GRAVEL, some medium to coarse
Gravel, trace boulder (angular); dry.
(continued)

Gray, GRAVEL (angular and broken),
some fine to coarse Sand, trace cobble;
dry.
Gray, GRAVEL and Crushed rock; dry.

Brown, fine to medium SAND, trace gravel;
dry.

Brown, coarse SAND and fine GRAVEL,
some coarse Gravel and Cobble, trace silt;
moist to wet.
Brown, coarse SAND and coarse GRAVEL,
little fine to medium Sand, trace silt; wet.
Gray, fine to coarse SAND, some Gravel,
little Silt; wet (dense).

Brown, fine SAND, some Silt; wet.

Brown, fine SAND and SILT; wet.

Brown, GRAVEL, some fine to coarse
Sand; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel; wet.

Brown, fine to coarse SAND, some Gravel,
little Silt; wet.

Brown to gray, fine SAND, some Silt, little
Gravel, trace boulder; moist (stiff).

Brown, SILT, some fine Sand, little Gravel
and Clay; moist (stiff).

Brown, fine to coarse SAND, some
medium Gravel and Silt; wet.

Brown, fine SAND and SILT, little medium
to coarse Sand and Gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

7 ft recovery

7" Conductor casing set to
130 ft bls

10 ft recovery

13 ft recovery

10 ft recovery

200' of
Schedule 40
PVC Riser

Grout

Gray-brown, fine GRAVEL, trace coarse
sand; wet. (continued)

Gray-brown, fine to coarse GRAVEL
(graded); wet.

Gray-brown, coarse GRAVEL, trace silt;
wet.

Brown, fine to medium SAND; wet.

Gray, fine to coarse SAND, some Gravel
and Silt; wet (dense).

Brown, fine to coarse SAND, some Gravel;
wet (loose).

Brown to orange, CLAY, some fine Sand
and Silt, little Gravel; dry (stiff).

Brown to orange, CLAY, some Silt, Gravel
and fine Sand; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

10 ft recovery

Recovery not noted

Large rock/cobble

Recovery not noted

Recovery not noted

10 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown to orange, CLAY, some Silt, Gravel
and fine Sand; dry (stiff). (continued)

Brown to orange, CLAY, some Silt and fine
Sand, little Gravel; dry (stiff).

Brown to red, CLAY, some Silt; dry (stiff).

COBBLE/ROCK.
Brown to red, CLAY, some Silt; dry (stiff).

Brown, CLAY, some Silt, trace fine sand;
moist.

Brown to red, CLAY, some Silt; dry (stiff).

COBBLE/ROCK.

Brown, fine to medium SAND; moist.

Brown, fine to coarse SAND, some Gravel
and Silt, trace cobble; wet.

Brown, GRAVEL, some coarse Sand, trace
silt; wet (loose).

Brown, GRAVEL, some coarse Sand and
Silt, trace cobble; wet.

Brown, SILT, some Gravel and Clay, little
fine Sand; moist.

Brown, SILT, some Gravel and Clay, little
fine to coarse Sand; moist.

Brown, GRAVEL and coarse SAND, little
Silt; wet.
Brown, SILT, some Gravel, little Clay, trace
fine to coarse sand; moist (hard).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

8 ft recovery

10 ft recovery

End of boring at 254 ft bls

Grout

Brown, SILT, some Gravel, little Clay, trace
fine to coarse sand; moist (hard).
(continued)

Brown, coarse SAND, some Gravel, some
Silt, little fine to medium Sand, trace clay;
wet (loose).

Brown, coarse SAND and fine GRAVEL,
some Silt, trace clay; wet (loose).

Brown, fine to coarse SAND and GRAVEL,
some Silt, trace clay; moist (dense).

Brown, fine to coarse SAND and fine
GRAVEL, some Silt, trace clay; wet (loose).

Tan, CLAY, some Silt; dry to moist (stiff).

Tan, CLAY, some Silt; dry (stiff).

Reddish tan, CLAY, some Silt; dry (stiff).

Tan, CLAY, some Silt and Gravel; dry
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 5

LOCATION

APPROVED BY

CFMW-012a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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Grout

85' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand
5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-016a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Center Landfill

Continuous Core 6/24/16-6/24/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-016

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.6

0.8

0.1

0.5

0.2

0.2

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-016a-SO-0-0.5 and
CFMW-016a-SO-0-0.5-Pb
collected
Sample
CFMW-016a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-016a-SO-10-12
collected

9 ft recovery

9 ft recovery

9 ft recovery

2 ft recovery; hard drilling

6 ft recovery; hard drilling

Grout

121' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, some
fine to medium Gravel, trace silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace silt; moist.

Gray, fine to coarse SAND, some Silt, little
fine to medium Gravel; wet (loose).
Tan-brown, coarse SAND, some fine to
medium Gravel, little fine to medium Sand,
trace silt; wet.

Dark gray, fine to medium SAND, some Silt
and fine to coarse Gravel, trace cobble;
wet (loose).

Light gray, fine to coarse SAND, some fine
to coarse Gravel, little Cobble and Silt; wet.

Light gray, fine to coarse SAND, some fine
to coarse Gravel; wet.
Dark brown, PEAT with Organics, some
light gray fine Sand and Silt.
Brown, fine to coarse SAND, some fine to
coarse Grave, trace silt; wet (loose).
Brown, fine SAND, little fine to medium
Gravel; wet.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist to dry.

Dark gray, fine to coarse SAND, little Silt
and fine to medium Gravel; wet (loose).

Brown, fine to coarse SAND, little fine to
coarse Gravel, trace medium to coarse
sand and silt; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel; trace silt; moist to dry.
Brown to red, fine to coarse SAND, some
fine to coarse Gravel and broken Boulder,
trace silt; dry (dense).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Center Landfill

Continuous Core 6/21/16-6/25/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 5.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-016a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery; hard drilling

8 ft recovery

Sample
CFMW-016a-SO-79-84
collected

No Recovery

No Recovery

8 ft recovery

Grout

121' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND and fine to
coarse Gravel, trace silt; dry (loose).
(continued)
Brown, fine to coarse SAND and fine to
coarse GRAVEL (pulverized), trace silt; dry
(loose).
Brown, fine to coarse SAND, some Boulder
and Cobble (pulverized), little fine to coarse
Gravel; dry (loose).

Dark gray, fine to coarse SAND, some
Cobble and fine to coarse Gravel, trace silt;
wet (loose).

Brown, fine to coarse SAND, some Boulder
and Cobble (pulverized); dry.
Brown, coarse SAND, some fine to coarse
Gravel, trace cobble; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble (pulverized),
little silt; dry (dense).
Brown, coarse SAND, some fine to
medium Gravel, trace fine to medium sand;
wet (loose).

No Recovery.

No Recovery.

Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble, trace silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

3 ft recovery

10 ft recovery

7" Conductor casing set to
135 ft bls

12 ft recovery

15 ft recovery

Bentonite Plug

#2 Sand

5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown, fine to coarse SAND, trace cobble;
wet (loose). (continued)

Brown, fine to coarse SAND, some fine to
coarse Gravel; wet (loose).

Brown, fine to coarse SAND; wet (loose).

Brown, fine to coarse SAND, little Silt,
Cobble and fine to coarse Gravel; moist
(medium dense).

Brown, fine to coarse SAND, little Silt and
fine to coarse Gravel; dry (medium dense).

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel; dry (loose).
Orange brown, fine to coarse SAND, some
Silt, little fine Gravel and Clay; moist
(dense).
Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

Reddish brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245

250

255

260

265

270

275

LOGGED BY

A. Hoffmann

Page

48.398934 -114.133053

225

230

235

240

245

250

255

260

265

270

275

WELL NO.

5

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

7 ft recovery

7 ft recovery

End of boring at 300 ft bls

Grout

Orange brown, fine to coarse SAND and
SILT, some fine Gravel and Clay; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
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Fax:  (631) 232-9898
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A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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1.7

0.7

0.7

2.8

0.4

2.4

0.7

1.8

0.5

1

0.6

0.1

0.1

0.7

0.4

0.6

0.4

0.1

5 ft recovery
Sample CFMW-018-SO-0-0.5
and CFMW-018-SO-0-0.5-Pb
collected
Sample CFMW-018-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-018a-SO-10-12
collected

5 ft recovery

3 ft recovery

2.5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

Grout

112' of
Schedule 40
PVC Riser

Brown, SILT, some fine Sand, little Gravel,
trace cobble; dry.

Gray, COBBLE, some Crushed rock and
fine Sand; dry.

Brown-gray, COBBLE, some Crushed rock;
dry.
Brown, fine SAND and GRAVEL, trace silt;
dry.

Gray, COBBLE, some Crushed rock; dry
(loose).
Brown, fine to medium SAND, little Gravel;
moist.

Gray, fine to medium SAND, some
Crushed rock, little Gravel, trace cobble;
moist (loose).

Gray, fine to meidum SAND, some Gravel,
little Crushed rock, trace cobble; dry
(loose).

Brown, fine to medium SAND, little Gravel,
trace crushed rock and cobble; dry.

Brown, medium to coarse SAND, little
Gravel, trace cobble; moist.

Gray, fine to coarse SAND, some Gravel,
trace cobble; moist.

Gray, fine to coarse SAND, some Gravel,
some Crushed rock, trace cobble; dry.
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble and silt;
dry (loose).
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble; dry
(loose).

Gray, fine to coarse SAND, some Gravel,
trace cobble and crushed rock; dry (loose).

Brown, medium to coarse SAND, some
Gravel, trace cobble; moist (loose).
Gray, fine to coarse SAND, some Gravel
and Crushed rock, trace cobble; dry.
Gray, GRAVEL and SAND, trace cobble
and crushed rock; dry.
Brown, fine to coarse SAND, some Gravel,
trace cobble and crushed rock; dry.
Gray, fine to coarse SAND and GRAVEL,
little Silt, trace Cobble and crushed rock;

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

East Landfill

Continuous Core 5/19/16-5/28/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-018

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.398746 -114.130431
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

4 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Orange staining

5 ft recovery

5 ft recovery

Grout

112' of
Schedule 40
PVC Riser

Bentonite Plug

dry.
Gray, fine to coarse SAND, some Gravel
and Crushed rock, little Cobble; dry.

Gray, fine SAND, some Crushed rock,
trace cobble and gravel; dry.
Gray, fine to coarse SAND, some Gravel,
little Crushed rock, trace cobble; dry.
Gray, medium to coarse SAND, some
Gravel, trace cobble and silt; dry.

Gray, fine to medium SAND, some coarse
Gravel and Crushed rock, trace cobble;
dry.

Gray to red, fine to medium SAND, some
Gravel and Crushed rock, trace cobble;
dry.

Gray, fine to coarse SAND, little Gravel,
trace cobble; dry.

Gray, fine SAND, some Crushed rock,
trace cobble and gravel; moist.
Brown, fine to medium SAND, little Gravel,
trace cobble; moist.

Brown to gray, fine to medium SAND and
coarse Gravel, trace cobble; moist to wet.

Gray to purple, coarse GRAVEL and
medium to coarse SAND, little Silt, few
Cobble; wet.

Gray to purple, fine to medium SAND,
some coarse Gravel, little Silt, trace cobble;

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

5 ft recovery

Blue staining

End of boring at 125 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

wet.
Gray to purple, medium GRAVEL, few
Cobble, little medium to coarse SAND; wet.
(continued)
Brown, medium to coarse SAND, some
medium to coarse Gravel, trace silt and
cobble; moist to wet.

Gray to purple, medium to coarse GRAVEL
and fine to coarse SAND, some Cobble,
little Silt; wet.

Gray, medium to coarse SAND, some
medium Gravel, little Silt, trace cobble; wet.

Red to brown, SAND and SILT, some
Cobble, little Gravel; moisture not noted.
Brown, fine to medium SAND and SILT,
little Gravel; moist to wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-018

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.1

0.3

0.0

0.1

2.0

2.9

2.2

0.5

2.1

0.6

0.0

0.9

1.2

1.3

5.4

6 ft recovery
Sample
CFMW-019a-SO-0-0.5
collected
Sample
CFMW-019a-SO-0.5-2
collected

6 ft recovery

Sample
CFMW-019a-SO-10-12
collected

9 ft recovery

5 ft recovery

10 ft recovery

9 ft recovery

Grout

213' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little
Gravel, trace silt; moist.
Tan, fine to coarse SAND, some Silt, little
Gravel; moist.
Tan, fine to coarse SAND, some Silt, trace
gravel; moist.
Brown, GRAVEL, some fine to coarse
Sand; moist.
Brown, fine to coarse SAND, some Gravel
and Cobble; moist.

BOULDER.
Brown, fine to coarse SAND, some Gravel
and Cobble; moist.

Brown, course SAND and fine GRAVEL,
some fine to medium Sand, trace cobble;
moist.

Brown, fine to coarse SAND and fine
GRAVEL, trace cobble; dry.

Brown, coarse SAND and fine GRAVEL;
little fine Sand; trace cobble; dry.

Brown, coarse SAND and fine GRAVEL,
little fine to medium Sand; dry.

Brown, GRAVEL, some coarse Sand, trace
fine to medium sand and cobble; dry.

Brown, coarse SAND and fine GRAVEL,
trace fine to medium sand and cobble;
moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Wet Scrubber Sludge Pond

Continuous Core 5/25/16-5/28/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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1.6

2.5

3.8

3.5

0.0

0.0

0.0

0.0

0.0

6 ft recovery

No recovery

No recovery

No recovery

10 ft recovery

9 ft recovery

213' of
Schedule 40
PVC Riser

Grout

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt; dry. (continued)

Brown, fine to coarse SAND, some fine
Gravel and Silt; dry.

BOULDER (broken), some Crushed rock;
dry.
Tan to gray, fine to coarse SAND, little fine
Gravel and Silt; dry.

No Recovery.

Brown, fine to coarse SAND, some Gravel,
trace cobble; wet.

Brown, fine to coarse SAND, little Gravel;
wet.

Brown, fine to coarse SAND, some Gravel,
trace cobble; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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4.1

1.7

1.7

0.4

0.3

0.1

0.2

4.2

7.8

0.0

0.3

0.2

0.1

0.3

0.2

1.1

0.4

0.2

0.1

0.0

0.0

8 ft recovery

4 ft recovery

6 ft recovery

12 ft recovery

10 ft recovery

7" Conductor casing set to
150 ft bls

10 ft recovery

213' of
Schedule 40
PVC Riser

Grout

Brown, fine to coarse SAND, some Gravel;
wet. (continued)
Brown, fine to medium SAND, trace gravel;
wet.

Brown to gray-brown, fine SAND and SILT,
little fine Gravel; wet (stiff).

Brown, fine to coarse SAND, some Silt,
little Gravel; wet.

Brown, fine to coarse SAND, little Gravel,
trace silt; wet.

Brown, fine to coarse SAND, little Gravel
and Silt; wet.

Brownish gray, fine to coarse SAND, little
Gravel and Silt; dry (loose).

Brownish gray, fine to coarse SAND and
SILT, some Gravel; dry (soft).

Brown, fine SAND and SILT, some medium
to coarse Sand, little Gravel; dry (soft).

Brownish gray, fine to coarse SAND, some
Gravel and Silt; dry (loose).
Brownish gray, fine to coarse SAND, some
Gravel and Silt; wet (loose).
Brownish gray, fine to coarse SAND, some
Gravel and Silt; wet (medium dense).
Gray, fine to coarse SAND, some Gravel
and Silt; dry (loose).
Brownish orange, fine to coarse SAND and
SILT, some fine Gravel, little medium
Gravel; moist to dry (medium soft).
Brownish orange, SILT, some Clay, little
fine to medium Gravel; moist (very stiff).
Brownish orange, SILT, some Clay and fine
Gravel; moist (very stiff).
Brownish orange, SILT, some Clay, little
fine to coarse Gravel; moist (stiff).

Brownish orange, SILT, some Clay, little
fine to coarse Gravel; moist (very stiff).

Brownish orange, SILT, some Clay, trace
gravel; moist (very stiff).

Brownish orange, SILT and CLAY, little fine
Gravel; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2 ft recovery

14 ft recovery

12 ft recovery

12 ft recovery

7 ft recovery

13 ft recovery

Grout

#2 Sand

Bentonite Plug

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brownish orange, SILT and CLAY, trace
fine gravel; moist (very stiff). (continued)

Brownish orange, SILT and CLAY, some
fine Gravel, little fine to coarse Sand; moist
(stiff).
Tan, SILT and low plasticity CLAY, trace
fine sand; moist (very stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; moist (very stiff).

Reddish brown and tan, SILT and low
plasticity CLAY, trace fine sand; dry (very
stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; moist (very stiff).

Reddish brown, SILT and low plasticity
CLAY, trace fine sand; dry (very stiff).

Reddish brown, SILT, some low plasticity
Clay, little fine Sand; moist (stiff).
Reddish brown and tan, SILT and low
plasticity CLAY, trace fine sand; dry (very
stiff).
Reddish brown, SILT, some Clay, trace fine
sand; moist (stiff).
Reddish brown and tan, SILT and CLAY,
trace fine sand; dry (very stiff).
Brown, fine to coarse SAND, some
medium to fine Gravel (angular); dry
(loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel, interbedded with 6" Silt
every 1'; wet (medium dense).

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt; moist (loose).

Brown, fine to coarse SAND, some Gravel
(angular), little broken Cobble; dry.
Brown, fine to coarse SAND, some Gravel,
little Silt; wet (loose).
Brown, fine to coarse SAND, some Gravel,
little Silt; wet (medium dense).

Brown, fine to coarse SAND, some Silt,
little Gravel; wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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APPROVED BY

CFMW-019a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9 ft recovery

11 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

4 ft recovery

7 ft recovery

Bentonite

Grout

Brown, fine to coarse SAND, some Silt,
little Gravel; wet (medium dense).
(continued)

Brown, fine to coarse SAND, some Silt and
Gravel, trace clay; moist (dense).

Brown, fine to coarse SAND, little Silt and
Gravel; wet (medium dense).

Brown, fine to coarse GRAVEL, little fine to
coarse Sand and Silt; wet (loose).
Brown, fine to coarse SAND, some fine
Gravel, little Silt; wet (medium dense).

Brownish orange, fine to coarse SAND,
some Silt, little Gravel, trace clay; moist
(dense).

Brownish orange, SILT and CLAY, trace
fine sand; moist (very stiff).

Reddish brown, SILT and CLAY, trace fine
sand; moist (very stiff).

Reddish brown, SILT and CLAY, some
Gravel, trace fine sand; dry (very stiff).
Brown to tan, fine to coarse SAND, some
Gravel and Silt; wet (medium dense).

Brown, fine to coarse SAND, some Silt and
Gravel, trace cobble; dry (dense).

Brown, fine to coarse SAND, some Silt and
Gravel; wet (medium dense).
Brown, fine to coarse SAND, some Silt and
Gravel, trace cobble; dry (dense).
Brown, fine to coarse SAND, some Gravel
and Silt; wet (medium dense).
Brown, fine to coarse SAND, some Gravel
and Silt, little cobble; dry (loose).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898
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A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

3 ft recovery

6.5 ft recovery

No recovery

3 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine to coarse SAND, some Silt and
fine to coarse Gravel, little broken cobble;
dry (dense). (continued)

Brown, fine to coarse SAND, some Gravel
and Silt, little Cobble and broken Boulder;
dry (dense).

Brown, fine to coarse SAND, some Gravel
and Silt, trace cobble; dry (dense).
Brown, fine to coarse SAND, some Silt,
little Gravel; moist (medium dense).
Brown, fine to coarse SAND, some Gravel
and Silt, little Cobble, trace boulder; dry
(dense).

No Recovery.

Brown to tan, fine to coarse SAND, some
Gravel and Silt, trace clay; wet (medium
dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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APPROVED BY
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2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery
Sample CFMW-022-SO-0-0.5
and CFMW-022-SO-0-0.5-Pb
collected
Sample CFMW-022-SO-0.5-2
collected

3.5 ft recovery

Black staining

4.5 ft recovery

Sample
CFMW-022-SO-10-12
collected

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

Grout

70' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Gravel,
little Cobble; moist.
Brown to gray, fine to coarse SAND, some
fine to coarse Gravel and Cobble, little
crushed Rock, trace silt; dry to moist.
Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt and Cobble;
moist.
Brown, medium to coarse SAND, some
medium to coarse Gravel, trace cobble and
silt; moist to wet.
Brown-orange, fine to medium SAND,
some Gravel, little silt and cobble; moist to
wet.
Brown, fine to coarse SAND, some fine to
coarse Gravel and Cobble, trace silt; moist.
Brown to dark gray, fine to medium SAND,
some coarse Gravel, crushed Rock and
Silt, little Cobble; moist.
Brown, fine to medium SAND and
GRAVEL, some Silt, little Cobble and
crushed Rock, trace silt; moist.

Brown, fine to coarse GRAVEL, some fine
to coarse Sand and Cobble, little Silt and
crushed Rock; moist.

Brown, fine to coarse GRAVEL, some
Cobble, little fine to coarse Sand, Silt and
crushed Rock; moist.
Brown, coarse SAND, some medium to
coarse Gravel and Cobble, little crushed
Rock; moist.

Brown to gray, fine to medium SAND,
some coarse Gravel, little cobble, trace silt;
moist.

Brown, fine to medium SAND, trace cobble
and silt; moist.

Brown, fine to medium SAND, some
coarse GraveL and crushed Rock, little Silt;
dry.

Brown, fine to medium SAND; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

East Landfill

Continuous Core 6/2/16-6/3/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-022

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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S. Ward

Page

48.397448 -114.132975
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 85 ft bls

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine to medium SAND; moist to wet.
(continued)

Brown, fine SAND; wet.

Brown, SILT, little Clay, trace sand; moist
to wet (soft).
Brown, fine SAND, trace silt; wet (loose).
Brown, fine SAND and SILT, little Gravel,
trace cobble; moist to wet.

Brown, coarse GRAVEL, some fine to
medium Sand and Cobbles; wet.

Brown, fine to coarse SAND and Gravel,
little Silt and Cobble; wet (dense).

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet.

Brown, medium to coarse GRAVEL, some
fine to medium Sand and Silt, little Cobble;
wet (dense).
Brown, medium to coarse GRAVEL, some
fine to medium Sand and Cobble, trace silt;
wet (loose).
Brown, medium to coarse GRAVEL, some
fine Sand, little Cobble and Silt; wet
(dense).
Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble, trace
silt; wet (loose to dense).

Brown, medium to coarse GRAVEL and
SAND, little Cobble and Silt; wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-022

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.3

1.4

0.6

0.0

1.0

0.0

0.8

0.0

0.1

0.1

0.2

6 ft recovery
Sample
CFMW-023a-SO-0-0.5 and
CFMW-023a-SO-0-0.5-Pb
collected
Sample
CFMW-023a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-023a-SO-10-12
collected

5 ft recovery

6 ft recovery

2 ft recovery

7 ft recovery

38 through 107 ft PID not
recorded (sample core too
hot)

6 ft recovery

Dark brown, fine to coarse SAND, little Gravel, trace silt; moist.
Light brown, fine to coarse SAND, some fine to medium Gravel, little Silt;
moist.

Brown, fine to medium GRAVEL, some fine to coarse Sand, trace boulder;
moist.

Brown, fine SAND, some Silt, little Cobble; moist.

COBBLE/ROCK.

Brown, fine to coarse SAND and fine to medium GRAVEL, trace silt; moist.

COBBLE/ROCK.

Brown, fine to coarse SAND and fine to medium GRAVEL; trace silt; moist.

Brown, fine to coarse SAND and fine to medium GRAVEL; trace cobble and
silt; moist.

Brown, fine to coarse SAND and fine to medium GRAVEL, trace cobble;
moist.

Brown, fine to coarse SAND and fine to medium GRAVEL; trace cobble and
silt; moist.

Brown, fine to coarse SAND, some broken Cobble and Gravel (angular),
trace silt; dry.

Brown, fine to coarse SAND, some Cobble, little Gravel (angular), trace silt;
dry.

Brown, fine to coarse SAND, some Cobble and fine to coarse Gravel, trace
silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

South Leachate Pond

Continuous Core 6/17/16-6/20/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 4

LOCATION

APPROVED BY

CFMW-023a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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3 ft recovery

6 ft recovery

2 ft recovery

7 ft recovery

8 ft recovery

8 ft recovery

11 ft recovery

8 ft recovery

Brown, fine to coarse SAND, some Boulder and fine to coarse Gravel; dry.

Brown, fine to coarse SAND and medium GRAVEL, some Cobble and
broken Boulder; moist.

Brown, fine to coarse SAND, some fine to medium Gravel, trace cobble;
dry.

Brown, fine to coarse SAND and medium GRAVEL, trace broken boulder;
dry.

Brown, fine to coarse SAND, some broken Cobble, little fine to coarse
Gravel (angular); dry.

Brown, fine to coarse SAND, some fine to coarse Gravel, trace cobble;
moist.

Brown, fine to coarse SAND and fine to coarse GRAVEL, some broken
Cobble; dry.

Brown, fine to coarse SAND and fine to medium GRAVEL, some Cobble,
little broken Boulder and coarse Gravel; dry.

Brown, fine to coarse SAND, some broken Cobble, some fine to coarse
Gravel; dry.

Brown, coarse SAND, little fine to medium Sand, trace gravel; dry.

Brown, fine to coarse SAND, some broken Cobble and fine to coarse
Gravel, trace silt; dry.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 4

LOCATION

APPROVED BY

CFMW-023a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

12 ft recovery

10 ft recovery

Sample
CFMW-023a-SO-123-128
collected

12 ft recovery

2 ft recovery

4 ft recovery

2 ft recovery

4 ft recovery

4 ft recovery

Brown, fine to coarse SAND, some broken Boulder and fine to coarse
Gravel; dry. (continued)

Brown, fine to coarse SAND, little fine to medium Gravel, trace silt; moist.

Brown, fine to coarse SAND, little fine to medium Gravel, trace silt; wet,

Brown, fine to coarse SAND, little fine to medium Gravel and Silt; wet.

Tan to brown, fine SAND, little fine Gravel, trace silt; wet.

Gray-brown, fine to coarse SAND, some Silt, little fine to coarse Gravel;
moist (medium dense).

Brown, fine to coarse SAND, some Silt and broken Boulder, little fine to
coarse Gravel; dry.

Tan-brown and purple, fine SAND, little Silt and broken Boulder; moist
(dense).

Brown, fine to coarse SAND, some Silt, little fine to coarse Gravel; dry
(dense).

Brown-gray, fine to coarse SAND, little Cobble and fine to coarse Gravel,
trace silt; wet (loose).

Brown-gray, medium GRAVEL, little fine to coarse Sand and Silt; wet
(loose).

Brown, fine to coarse SAND, some fine to coarse Gravel; wet (loose).

Brown, fine to coarse SAND, little fine to coarse Gravel and Silt; moist
(loose).

Purple, fine SAND and SILT, some fine to medium Gravel, trace clay; dry
(very stiff).

Rock (pulverized).

Purple-gray, ROCK (pulverized), some cobble, pulverized to a silty clay
powder; dry.

Purple-gray, ROCK (pulverized), some Cobble, pulverized to a silty clay
powder; moist from drilling water.

Purple-gray, ROCK (pulverized), trace cobble, pulverized to a silty clay
powder; dry.

Purple-gray, ROCK (pulverized), some fine to medium Gravel, pulverized to
a silty clay powder; moist and stiff from drilling water.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 4

LOCATION

APPROVED BY

CFMW-023a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

2 ft recovery

2 ft recovery

9 ft recovery

4 ft recovery

End of boring at 196 ft bls,
borehole grouted to surface

Purple-gray, ROCK (pulverized), some fine to coarse Gravel, pulverized to a
silty clay powder; wet from drilling water.

Purple, BEDROCK, rock cores of purple fissile rock, broken along fractures.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 4

LOCATION

APPROVED BY

CFMW-023a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.1

0.1

0.2

0.0

0.0

0.0

0.1

0.2

0.1

0.2

0.2

0.1

0.1

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-025a-SO-0-0.5 and
CFMW-025a-SO-0-0.5-Pb
collected
Sample
CFMW-025a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-025a-SO-10-12
collected

8 ft recovery

7 ft recovery

Sample
CFMW-025a-SO-35-40
collected
8 ft recovery

5 ft recovery

Grout

85' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little
Gravel and Organics, trace silt; moist.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace silt; dry.
Brown, fine to coarse SAND and fine
GRAVEL, trace medium to coarse gravel;
dry.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble; moist.
Brown, fine to coarse SAND and fine to
medium GRAVEL, some Cobble; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble; moist.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, little fine to
medium Gravel; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND; moist to wet.

Gray to brown, SILT, some fine Sand, little
Clay and Gravel; wet (medium stiff).

Gray to brown, fine to coarse SAND and
SILT, little Clay and fine to medium Gravel,
trace cobble; moist (stiff).

Gray to brown, SILT, some fine to medium
Sand and Clay, little fine to medium Gravel;
dry (very stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 7/13/16-7/15/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

Stick Up J-Plug

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann

Page

48.396692 -114.145394
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to 50
ft bls
5 ft recovery

9 ft recovery

7 ft recovery

5 ft recovery

14 ft recovery

4 ft recovery

16 ft recovery

Grout

85' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Gray to brown, SILT, some low plasticity
Clay, little fine to coarse Sand and dine to
medium Gravel, trace boulder and cobble;
moist (stiff).

Gray to brown, SILT, some low plasticity
Clay and fine to coarse Sand, little fine to
medium Gravel, trace boudler and cobble;
dry (stiff).

Brown, SILT, some low plasticity Clay and
fine to coarse Sand, little fine to medium
Gravel; moist (stiff).

Orange-brown to tan, fine to coarse SAND
and SILT, some fine to medium Gravel,
trace clay; wet (medium stiff).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
clay; wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

15 ft recovery

11 ft recovery

15 ft recovery

14 ft recovery

Bentonite

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
clay; wet (medium dense). (continued)

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
low plasticity Clay; wet (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

12 ft recovery

16 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to medium Gravel, little
low plasticity Clay; wet (medium dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, some
Boulder, little low plasticity Clay; moist
(dense).
Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
Cobble, little low plasticity Clay; moist
(stiff).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
cobble; moist to wet (medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)
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209 Shafter Street
Islandia, NY 11749
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Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6
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A. Muscietta
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Columbia Falls, Montana

PROJECT NO./NAME

165

170

175

180

185

190

195

200

205

210

215

220

LOGGED BY

A. Hoffmann

Page

48.396692 -114.145394

165

170

175

180

185

190

195

200

205

210

215

220

WELL NO.

4

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

0.0

17 ft recovery

14 ft recovery

4 ft recovery

11 ft recovery

11 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, trace
cobble; moist to wet (medium dense).
(continued)
Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
low plasticity Clay; moist to wet (dense).

Purple, BOULDER.

Brown-tan to dark orange, SAND and SILT,
some low plasticity Clay and fine Gravel;
dry (very stiff).

Gray to brown, SAND and SILT, some low
plasticity Clay and fine to coarse Gravel,
trace cobble; moist (stiff).

Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

7.5 ft recovery

5 ft recovery

End of boring at 300 ft bls

Grout

Brown to dark orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay; moist (stiff). (continued)
Brown to dark orange, SAND and SILT,
some low plasticity Clay and fine to coarse
Gravel, trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-025a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285
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300

LOGGED BY

A. Hoffmann
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0.1

0.1

0.1

0.2

0.1

0.7

0.3

0.3

0.5

0.7

0.9

0.3

0.7

0.3

0.4

0.9

0.2

0.9

0.3

0.3

0.5

0.3

0.7

4 ft recovery
Sample CFMW-026-SO-0-0.5
collected
Sample CFMW-026-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-026-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

1.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 50 ft bls

Grout

35' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some Organics
and Silt, trace gravel; moist.
Dark brown, SAND, some Silt, little Gravel;
moist (loose).
Brown, fine to medium SAND, some
medium to coarse Gravel, little Cobble,
trace silt; moist.

Brown, fine to coarse GRAVEL and
non-plastic CLAY, little Sand and Cobble;
moist.
Brown, medium to coarse SAND, some
coarse Gravel and Cobble, trace silt; moist.
Brown, medium SAND and medium
GRAVEL, little Cobble; moist.
Brown to gray, coarse GRAVEL, some
Cobble, little medium Sand; moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, few
Cobble, little Crushed rock, trace silt; moist.
Brown, medium to coarse SAND, little
Gravel and Cobble, trace silt; moist.

Brown to gray, fine to medium SAND, little
Gravel, few Cobble, trace silt; moist.

Brown, fine to medium SAND, some
coarse Gravel; moist.

Gray, fine SAND, little Gravel and Silt,
trace cobble; dry.

Brown, medium SAND, trace gravel and
cobble; moist to wet.

Brown, medium SAND, trace gravel and
cobble; wet.

Brown, fine to medium SAND, some
Gravel, little Cobble, trace silt; wet.

Brown, fine to medium GRAVEL, some
medium Sand, trace silt; wet.
Brown, medium SAND, little Gravel and
Silt; wet.
Brown, fine SAND, little Gravel and Silt;
wet.
Brown, medium SAND, little Gravel, trace
cobble and silt; wet (loose).
Brown, SILT, some fine to medium Sand
and Gravel, trace cobble; moist (soft).
Brown, SAND and SILT, some medium to
coarse Gravel, little Crushed rock and Clay,
trace cobble; dry (stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-West Percolation Pond

Continuous Core 6/14/16-6/15/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-026

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page
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2.1

1.8

0.2

0.8

0.5

0.5

0.5

0.9

1.0

0.1

0.0

0.4

0.4

0.2

5 ft recovery
Sample CFMW-027-SO-0-0.5
and CFMW-027-SO-0-0.5-Pb
collected
Sample CFMW-027-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-027-SO-10-12
collected

5 ft recovery

5 ft recovery

1.5 ft recovery

4 ft recovery

No recovery

5 ft recovery

End of boring at 45 ft bls

Grout

35' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

5' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Black, coarse SAND, some Silt, trace
gravel; dry to moist (loose).
Black to dark brown, fine SAND, some Silt,
trace gravel and roots; moist (loose).
Light brown to gray, medium to coarse
GRAVEL, some fine to medium Sand,
trace cobble and crushed rock; moist.
Brown to light gray, fine to coarse
GRAVEL, some fine to medium Sand, little
Crushed rock, trace silt and cobble; moist.

Light brown, medium GRAVEL, some fine
Sand, little Clay and Cobble; moist (dense).

Brown to dark gray, fine SAND, some fine
to coarse Gravel, trace silt and cobble; dry
to moist (loose).
Light brown, fine to coarse GRAVEL, some
fine to coarse Sand, little Clay; moist to wet
(dense).

Brown to dark gray, fine to coarse SAND,
some medium to coarse Gravel, trace silt
and cobble; moist.

Light brown, COBBLE, some fine to
medium Gravel, little fine Sand; wet.
Light brown, medium to coarse GRAVEL,
some fine to medium Sand and Cobble,
trace silt; wet.

Light brown, fine to medium GRAVEL, little
fine Sand and Cobble, trace silt; wet
(loose).

No recovery.

Light brown, medium to coarse GRAVEL,
some fine to coarse Sand, little Cobble; wet
(medium dense).

Brown to gray, medium to coarse SAND,
little fine Gravel, trace silt; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Overflow Ditch

Continuous Core 6/30/16-7/1/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-027

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-028a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 7/11/16-7/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-028

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-028a-SO-0-0.5 and
CFMW-028a-SO-0-0.5-Pb
collected
Sample
CFMW-028a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-028a-SO-10-12
collected

8 ft recovery

7 ft recovery

8 ft recovery

10 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some Cobble,
little Silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; moist.

Black, SILT; moist.

Dark brown, fine to coarse SAND, some
fine to coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, trace cobble; moist.

Brown, fine to coarse GRAVEL, some fine
to coarse SAND, trace silt and cobble;
moist (loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 6/30/16-7/12/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

20

25

30

35

40

45

50

LOGGED BY

A. Hoffmann

Page

48.39636 -114.13656
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sample
CFMW-028a-SO-48-53
collected

8 ft recovery

8 ft recovery

10 ft recovery

14 ft recovery

15 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Brown, fine to coarse SAND, some fine to
medium Gravel; wet (loose).

Brown, fine SAND; wet (loose).

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine SAND, some Silt; wet (loose).

Brown, fine to coarse SAND, some Silt,
little fine Gravel; wet (medium dense).

Brown, fine to medium SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
dense).

Brown, fine to medium SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
dense).

Brown to gray, fine SAND, some Silt; wet
(medium dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

7" Conductor casing set to
135 ft bls

14 ft recovery

15 ft recovery

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown to gray, fine SAND, some Silt; wet
(medium dense). (continued)

Gray-brown, fine to medium SAND, some
Silt, little fine to medium Gravel; wet
(medium dense).
Orange-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Purple to gray, fine SAND and SILT, some
Clay and fine to medium Gravel; dry (very
dense).
Tan, SILT and low plasticity CLAY, trace
fine sand; moist to dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7 ft recovery

3 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Tan, SILT and low plasticity CLAY, trace
fine sand; moist to dry (very stiff).
(continued)

Orange-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Brown-dark orange, fine to coarse SAND,
some fine to coarse Gravel and Silt; wet
(loose to medium dense).

Olive brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; dry to moist (stiff).

Gray-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble; wet (loose to medium dense).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; wet-moist (stiff).

Yellow-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
clay; wet (medium dense).

Yellow-brown, medium to coarse SAND,
some Gravel and Silt; wet (loose).

Olive brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (stiff).

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist-wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

7 ft recovery

7 ft recovery

10 ft recovery

14 ft recovery

Grout

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist-wet (stiff). (continued)

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist (stiff).

BOULDER.

Brown,  fine to coarse SAND and SILT,
some fine to medium Gravel, trace cobble
and clay; moist (stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist-wet (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

8 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).
(continued)

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist-wet (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; moist (very stiff).

Olive-brown, fine to coarse SAND and
SILT, some fine to medium Gravel, trace
cobble and clay; wet (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-028a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.3

0.7

1.8

1.7

1.2

0.8

1.2

1.4

1.3

0.9

1.5

1.3

0.5

0.5

0.5

0.5

0.9

0.9

3.7

5.1

7.7

0.6

2.1

1.9

2.4

6 ft recovery
Sample CFMW-029-SO-0-0.5
collected
Sample CFMW-029-SO-0.5-2
collected

10 ft recovery

Sample
CFMW-029-SO-10-12
collected

10 ft recovery

9 ft recovery

8 ft recovery

8 ft recovery

Grout

68' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some coarse
Gravel; dry.

Brown, medium to coarse SAND, some
coarse Gravel; moist.

Brown, coarse SAND, some fine to
medium Sand and Gravel; moist.
Brown to light gray, fine to coarse SAND,
some Gravel (angular), trace silt; dry.
Brown, medium to coarse SAND, some
fine to coarse Gravel, trace silt; dry.

Brown, fine to coarse SAND, little Gravel;
dry to moist.

Dark brown, fine to coarse SAND and
GRAVEL; moist.

Tan-brown, fine to coarse SAND and
GRAVEL, trace silt; wet.

Brown, medium SAND, little coarse Gravel;
moist.

Brown, fine to medium SAND; moist.

Brown, medium to coarse SAND, some
fine Sand; moist

Brown to light gray, fine to coarse SAND,
some fine to medium Gravel; dry.

Brown, fine to medium SAND; moist.

Brown to light gray, fine to medium SAND,
some fine to medium Gravel; dry.
Brown, fine to coarse SAND, some fine
Gravel; dry.
Brown, SILT, trace fine sand and fine
gravel; dry.
Brown, SILT, little fine Sand, trace cobble;
dry.

Brown to light gray, fine to coarse SAND,
some fine to coarse Gravel (angular), little
Cobble (crushed); dry.
Brown, fine to coarse SAND, some coarse
Gravel, little cobble; dry to moist.
Brown, fine to coarse SAND, some fine
Gravel, trace silt; dry.

Brown, fine to coarse SAND and GRAVEL
(angular), trace cobble and silt; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

North-East Percolation Pond

Continuous Core 5/18/16-5/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-029

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page
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0.5

0.5

0.3

0.1

0.7

0.7

0.3

0.0

5 ft recovery

4 ft recovery

End of boring at 76 ft bls

Grout

Bentonite Plug

68' of
Schedule 40
PVC Riser

10' of 20-Slot
Schedule 40
PVC Screen

#2 Sand

Well Plug

Brown, fine SAND and GRAVEL (angular),
some Cobble (crushed), trace silt; dry.

Brown, coarse SAND and GRAVEL, trace
cobble; moist.
Brown to light gray, fine to coarse SAND,
some Gravel (angular) and Cobble
(crushed), trace silt; dry.
Brown, fine to coarse GRAVEL, some Silt,
trace clay; wet.
Brown, fine to coarse GRAVEL, some Silt,
trace cobble; wet.

Brown, fine SAND, some Silt and fine to
coarse Gravel, trace cobble; wet.

Brown, coarse SAND and GRAVEL, some
Cobble, trace silt and fine sand; wet.

Brown, fine to coarse GRAVEL, some
coarse Sand, trace silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-029

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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Grout

45' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-032a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Raw Materials Loading

Continuous Core 8/11/16-8/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-032

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5
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LOGGED BY

A. Hoffmann

Page

48.395893 -114.132747

5

10

15

20

25

30

35

40

45

50

55

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.2

0.1

0.4

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-032a-SO-0-0.5 and
CFMW-032a-SO-0-0.5-Pb
collected
Sample
CFMW-032a-SO-0.5-2
collected
10 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

Sample
CFMW-032a-SO-43-48
collected

Grout

195' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
Silt and Organics; dry.
Tan, fine to medium SAND, some Silt, little
fine to medium Gravel, trace coarse gravel;
dry.
Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Silt; dry.

Brown to dark orange, fine to coarse
SAND, little fine to medium Gravel, trace
cobble; dry.

Brown, fine to medium SAND and fine to
medium GRAVEL, some Silt; moist.

Light gray, fine to coarse SAND, little fine
to medium Gravel; dry.

Brown to light gray, fine to coarse SAND
and fine to coase GRAVEL, little Silt and
Cobble (pulverized); dry.

Brown to tan, fine SAND, some Silt; moist.

Brown to tan, fine SAND, some Silt, little
fine to medium Gravel; moist.

Brown to tan, fine SAND and SILT, little
medium to coarse Sand, trace fine to
medium gravel and clay; moist to wet
(soft).

Brown to tan, fine SAND and SILT, some
high plasticity Clay and medium to coarse
SAND, trace fine gravel; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Raw Materials Loading

Continuous Core 8/8/16-8/11/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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48.395893 -114.132709
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

10 ft recovery

14 ft recovery

11 ft recovery

7" Conductor casing set to
103 ft bls

9 ft recovery

Grout

195' of
Schedule 40
PVC Riser

Brown to tan, SILT, some high plastiticy
Clay and fine Sand; wet (soft).

BOULDER.

Brown, fine to coarse SAND; wet.

Light brown to light gray, fine to coarse
SAND and SILT, some high plasticity Clay
and fine Gravel, trace medium to coarse
gravel; wet (stiff).
Dark orange to light brown-gray, SILT,
some fine Sand, high plasticity Clay and
fine to medium Gravel; moist (stiff).

Gray, fine to coarse SAND, some fine to
coarse Gravel, trace silt; moist (loose).

Orange to red-brown, SILT and low
plasticity CLAY, some fine Sand, little fine
Gravel, trace medium to coarse Sand and
medium to coarse Gravel; moist to dry
(very stiff).

Orange to red-brown, SILT and CLAY,
some fine Sand and fine Gravel, little
medium to coarse Sand and medium to
coarse Gravel; moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

11 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

195' of
Schedule 40
PVC Riser

Grout

Orange to red-brown, SILT and CLAY,
some fine to coarse Sand, little fine Gravel,
trace medium to coarse gravel; moist (very
stiff). (continued)

Tan to orange, SILT and CLAY, some fine
to coarse Sand, little fine Gravel; moist
(very stiff).

Orange-red to brown-tan, SILT and CLAY,
some fine to coarse Sand, little fine Gravel;
moist (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

10 ft recovery

195' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Orange-red to brown-tan, SILT and CLAY,
some fine to coarse Sand, little fine Gravel;
moist (very stiff). (continued)

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (very stiff).

Orange-red to brown, fine to coarse SAND,
some fine to medium Gravel and Silt, trace
clay; wet (medium dense).

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist to wet (stiff).

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel, trace boulder; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

10 ft recovery

9 ft recovery

15 ft recovery

7 ft recovery

Grout

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel, trace boulder; moist (stiff).
(continued)

Orange-red to brown, SILT and CLAY,
some fine to coarse Sand and fine to
coarse Gravel; moist (stiff).

Orange-tan, SILT and CLAY, some fine to
coarse Sand, trace fine to medium gravel;
moist (very stiff).

Red-purple to brown, SILT and CLAY, little
fine to coarse Sand; moist (very stiff).

Orange-tan to red-brown, SILT and CLAY,
some fine to coarse Sand, trace fine to
medium gravel; dry (very stiff).
Brown, SILT and CLAY, some fine to
coarse Sand and fine to coarse Gravel,
trace cobble; moist (very stiff).

Brown, SILT and CLAY, some fine to
coarse Sand and fine to coarse Gravel,
trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245

250

255

260

265

270

275

LOGGED BY

A. Hoffmann

Page

48.395893 -114.132709

225

230

235

240

245

250

255

260

265

270

275

WELL NO.

5

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

8 ft recovery

10 ft recovery

End of boring at 300 ft bls

Grout

Brown, SILTY CLAY and fine to medium
GRAVEL, some fine to coarse Sand, trace
cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-032a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.1

0.4

0.1

0.1

0.9

0.1

0.3

1

0.6

0.9

0.7

0.2

0.4

0.7

1.2

0.1

0.3

0.2

0.8

0.4

0.2

4 ft recovery
Sample CFMW-033-SO-0-0.5
and CFMW-033-SO-0-0.5-Pb
collected
Sample CFMW-033-SO-0.5-2
collected
5 ft recovery

5 ft recovery

Sample
CFMW-033-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

0.5 ft recovery

3 ft recovery

4 ft recovery

3 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Light to dark brown, fine SAND, little fine
Gravel, trace silt; moist (loose).
Dark brown to gray, fine to medium
GRAVEL, some fine to medium Sand, little
Silt and Cobble; moist.
Brown to gray, fine to coarse SAND, some
fine to medium Gravel, little Silt and
Cobble; moist.
Gray to brown, fine SAND, little fine to
medium Gravel and Cobble, trace silt and
crushed rock; dry to moist (loose).
Brown to orange, fine to medium SAND,
some medium to coarse Gravel, trace
cobble and silt; moist (medium dense).
Brown to gray, fine to medium SAND,
some fine to medium Gravel, little Crushed
rock, trace cobble; moist (loose).
Brown, medium SAND, some fine to
coarse Gravel, little Cobble, trace crushed
rock and silt; dry to moist.
Brown, fine SAND, trace medium gravel;
moist (loose).
Brown, fine to coarse SAND, some fine to
coarse Gravel, trace crushed rock and silt;
moist (loose).
Brown to gray, fine SAND, little fine to
medium Gravel, trace crushed rock and
cobble; dry (loose).
Brown to red, fine to medium SAND, some
fine to coarse Gravel, little Cobble, trace
crushed rock; dry to moist (loose).
Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble, trace crushed
rock; moist (loose).
Brown, fine to medium SAND, some
Gravel, little Cobble; moist (loose).
Brown to light gray, medium to coarse
SAND, some fine to coarse Gravel, little
Cobble, trace crushed rock and silt; moist
(loose).
Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble; moist (loose).
Brown to gray, fine SAND, some Silt, little
Crushed rock and fine Gravel; dry to moist.
Light brown, coarse SAND, some fine
Gravel, little Cobble; wet (loose).

Brown, medium to coarse SAND, some
fine to medium Gravel, little Cobble; wet
(loose).

Brown, fine to medium GRAVEL, some fine
to coarse SAND, trace cobble and silt; wet
(loose).

Light brown, fine to coarse GRAVEL, some
fine to coarse SAND, little Cobble; wet
(loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Paste Plant

Continuous Core 7/1/16-7/2/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-033

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395093 -114.139094
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0.6

0.1

0.1

0.1

0.1

0.1

0.5

0.1

0.2

0.1

0.3

0.1

0.1

0.3

0.2

0.1

0.1

5 ft recovery
Sample CFMW-034-SO-0-0.5
collected
Sample CFMW-034-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-034-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Black, fine to medium SAND, little Cobble
and Silt, trace gravel; moist.
Brown, fine to medium SAND, little medium
Gravel, Cobble and Crushed rock; moist.

Brown, medium to coarse GRAVEL, some
fine to medium Sand and Cobble, trace silt;
moist to wet.
Brown, fine SAND, little coarse Gravel,
trace cobble and crushed rock; moist.

Brown, medium to coarse SAND, some
medium to coarse Gravel, trace silt and
cobble; moist.

Gray to brown, fine to medium SAND,
some Gravel, little Crushed rock, trace
cobble; dry.
Brown, fine to medium SAND, some fine to
coarse Gravel, little Cobble, trace silt; moist
to wet.
Brown, fine SAND, little Gravel, moist to
wet.
Brown, fine SAND, some medium Gravel,
trace cobble; moist.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble and silt; moist
to wet.
Brown, fine to medium SAND, some
medium to coarse Gravel, trace silt and
cobble; moist.

Brown, fine SAND, little Gravel and Silt,
trace cobble; moist to wet.
Brown, medium to coarse SAND, some
fine to coarse Gravel, trace silt; moist to
wet.
Brown, fine to medium SAND; wet.
Brown, fine to medium SAND, trace gravel;
wet.

Brown, fine SAND; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Fueling Area

Continuous Core 5/31/16-6/1/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-034

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395158 -114.135246
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0.2

0.2

0.1

0.3

0.1

0.1

0.1

0.3

0.1

0.2

0.5

0.2

0.0

0.2

0.1

0.0

0.0

0.0

5 ft recovery
Sample CFMW-035-SO-0-0.5
collected
Sample CFMW-035-SO-0.5-2
collected

Orange staining
5 ft recovery

5 ft recovery

Sample
CFMW-035-SO-10-12
collected; orange staining

5 ft recovery

3 ft recovery

2.5 ft recovery

4 ft recovery

4 ft recovery

5 ft recovery

3 ft recovery

Grout

60' of
Schedule 40
PVC Riser

Dark brown, medium to coarse SAND,
trace gravel and silt; moist.
Brown, medium to coarse SAND, little fine
to coarse Gravel, trace cobble; moist.

Gray, fine to coarse SAND, little medium to
coarse Gravel, little crushed Rock; dry.
Brown, medium to coarse SAND, little fine
to medium Gravel, trace cobble and silt;
moist.

Gray, fine to medium SAND, some medium
to coarse Gravel and crushed Rock, trace
cobble; dry.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt;
moist.
Brown, fine to coarse SAND and GRAVEL,
trace cobble and silt; moist to wet.
Brown to gray, fine to coarse SAND, some
fine to coarse Gravel and crushed Rock,
trace cobble; dry.
Brown, fine to coarse SAND, some fine to
medium Gravel, trace cobble and crushed
rock; moist to wet.
Light brown to gray, low plasticity CLAY,
some Silt; moist to wet (soft).
Light brown to gray, SILT, little fine Sand
and low plasticity Clay; moist to wet (soft).

Light brown, SAND and SILT, some low
plasticity Clay, trace gravel; moist (stiff).

Light brown, fine SAND and SILT, trace
clay; wet (stiff).

Light brown, fine SAND and SILT, little
Clay, trace gravel; wet (stiff).

Light brown, SAND and SILT, trace clay;
wet (stiff).

Light brown, SAND and SILT, little Clay;
wet (soft).

Light brown, SILT and fine SAND; wet
(soft).

Light brown, SILT, some fine Sand, little
Clay; wet (stiff).

Light brown, SAND and SILT; wet (soft).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/1/16-6/2/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-035

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.395298 -114.130701
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0.0

0.0

0.0

0.0

0.0

2.5 ft recovery

2.5 ft recovery

2.5 ft recovery

2.5 ft recovery

End of boring at 70 ft bls

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Light brown, SAND and SILT; wet (soft).
(continued)

Light brown, fine SAND and SILT, little
Clay; wet (stiff).

Light brown, SAND, some Silt; wet.

Light brown, fine to medium SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-035

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55
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70

LOGGED BY

S. Ward

Page

48.395298 -114.130701
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0.2

0.2

0.2

0.5

0.2

0.1

0.4

0.2

0.8

0.1

0.1

0.3

0.2

0.4

0.4

0.4

0.3

0.5

0.3

0.6

0.6

0.6

0.8

3.5 ft recovery
Sample CFMW-037-SO-0-0.5
and CFMW-037-SO-0-0.5-Pb
collected
Sample CFMW-037-SO-0.5-2
collected

2.5 ft recovery

5 ft recovery

Sample
CFMW-037-SO-10-12
collected

5 ft recovery

5 ft recovery

4.5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Grout

90' of
Schedule 40
PVC Riser

Dark brown to gray, medium to coarse
GRAVEL, some fine to medium Sand;
moist.
Brown, fine to medium SAND, some fine to
medium Gravel, trace cobble and silt;
moist.

Dark brown to gray, fine to medium SAND,
some fine to coarse Gravel, trace silt;
most.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble; moist
to wet.

Brown to dark brown, fine to medium
SAND, some fine to medium Gravel, little
Silt, trace cobble; moist to wet.
Brown, medium to coarse SAND, little fine
to medium Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, little fine to
medium Gravel, trace cobble; moist.

Brown to gray, fine SAND, little fine to
medium Gravel and Silt, trace cobble;
moist to dry.

Brown, fine to medium SAND, some
medium to coarse Gravel, trace silt; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, some fine to
medium Gravel, trace silt; moist.

Brown, fine to medium SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.

Brown, fine SAND, little fine to medium
Gravel, trace silt; dry to moist.

Brown, fine to medium GRAVEL, some fine
Sand, trace cobble and silt; moist.

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist.
Brown, fine SAND, little fine Gravel, some
Silt, trace crushed rock; moist.

Brown, fine SAND, some fine to medium
Gravel and Silt, trace cobble; dry to moist.

Brown to gray, fine to medium GRAVEL,
some fine Sand and Silt, little Crushed
rock; dry.

Gray, fine SAND, some Crushed rock and
Silt, trace cobble; dry.
Brown, fine SAND, some medium Gravel,
little Silt, trace cobble; moist.
Brown, fine SAND, some fine to coarse
Gravel, little Silt, trace crushed rock and

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/24/16-6/25/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-037

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391583 -114.130261
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2.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 100 ft bls

90' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

cobble; dry.
Gray, fine GRAVEL, some fine Sand and
Crushed rock, trace silt and cobble; dry
(loose).

Medium brown, fine to medium SAND,
some Gravel; moist.

Medium brown, fine to coarse SAND and
GRAVEL, little Silt, trace cobble; moist.
Medium brown, fine SAND and SILT; moist
(soft).
Brown to red, fine SAND and SILT; moist
(stiff).

Light brown, fine SAND and SILT; moist
(medium soft).

Light brown, fine SAND, some Silt; moist
(loose).
Light brown, fine to medium SAND; dry
(loose).

Medium brown, fine SAND and SILT, trace
gravel; moist (stiff).

Medium brown, fine to medium SAND,
some Silt, trace gravel; moist (loose).

Dark brown to brown, fine to coarse SAND
and SILT; moist (soft).
Dark brown to brown, fine to coarse SAND
and SILT, some coarse Sand and dark
brown Organics; moist (soft).
Light brown, fine SILT and SAND, some
Clay; wet (soft).

Light brown, fine to medium SAND and
SILT, some Clay, trace gravel; wet (soft).

Brown, coarse GRAVEL, some fine to
medium Sand and Silt; wet (loose).

Light brown, fine SAND and SILT, some
Clay, little Gravel; wet (stiff).

Light brown, SAND and GRAVEL, some
Clay, trace cobble; wet (dense).

Light brown, SAND and GRAVEL, some
Clay and Crushed rock, trace cobble; wet
(dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-037

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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48.391583 -114.130261
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0.0

0.0

0.7

0.7

0.5

0.0

0.1

0.1

0.1

0.0

0.8

1.0

0.1

0.1

0.0

0.1

3 ft recovery
Sample CFMW-038-SO-0-0.5
and CFMW-038-SO-0-0.5-Pb
collected
Sample CFMW-038-SO-0.5-2
collected

5 ft recovery

3.5 ft recovery

Sample
CFMW-038-SO-10-12
collected

5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

3 ft recovery

Grout

95' of
Schedule 40
PVC Riser

Brown, coarse SAND and GRAVEL; moist
(loose).

COBBLE (crushed).
Brown, coarse SAND and GRAVEL, some
Silt, little Cobble; moist (loose).

Brown, coarse GRAVEL (angular), some
Sand and Silt, little Cobble; moist (loose).

Brown, fine to coarse SAND and GRAVEL,
some large Cobble, little Silt, trace crushed
rock; moist (loose).

Brown, coarse SAND, some Gravel, little
Silt, trace cobble; moist (loose).

Light brown, coarse SAND, some Gravel
and Cobble, trace silt; moist (loose).

Light brown, fine to medium SAND, some
fine to coarse Gravel, little Crushed rock,
trace cobble and silt; moist (loose).

Gray to light brown, fine SAND, some fine
Gravel, little Crushed rock and Silt; dry.

Gray, fine SAND, some fine to medium
Gravel and Crushed rock, little Silt, trace
cobble; dry.

Brown, medium to coarse SAND, some
medium to coarse Gravel, trace cobble, silt
and crushed rock; moist.
Brown, COBBLE, little Silt and fine Sand,
trace fine to medium gravel; moist to wet.
Gray, fine SAND and fine GRAVEL, little
Silt and Crushed rock; dry (loose).
Light brown to gray, coarse GRAVEL,
some fine to coarse Sand, little Silt, Cobble
and Crushed rock; dry (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/25/16-6/27/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-038

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

20

25

30

35

40

45

50
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L. Jensen

Page

48.391325 -114.132269
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0.2

0.1

0.1

0.4

0.4

0.4

0.2

1.0

1.9

0.5

1.0

1.8

0.7

0.0

0.4

0.2

0.2

0.1

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

1.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 105 ft bls

Grout

95' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND, trace silt and medium
gravel; moist (loose).

Brown to gray, fine SAND, some fine to
medium Gravel and Silt, little Crushed rock,
trace cobble; moist.
Gray, fine SAND, some fine to medium
Gravel, little Crushed rock and Silt; dry
(loose).

Gray to brown, fine SAND, some Crushed
rock, little fine to medium Gravel and Silt;
dry.

Brown, fine SAND, little Silt; moist.

Gray, fine SAND, some Crushed rock, little
fine to medium Gravel and Silt; dry (loose).
Brown, fine SAND, little Silt, trace gravel;
dry to moist (dense).

Gray to brown, fine SAND, some fine to
medium Gravel, little Silt, trace crushed
rock; dry (loose).
Gray, fine SAND, some fine to coarse
Gravel and Crushed rock, little Silt, trace
cobble; dry (loose).

Brown to gray, fine SAND, some fine
Gravel, little Silt and Crushed rock, trace
cobble; dry (loose).

Light brown to gray, fine to medium SAND,
some fine to medium Gravel, little Silt,
trace cobble; dry (loose).

Brown to orange, fine SAND, some fine
Gravel and Silt, trace cobble; moist to wet.
Brown, fine to coarse SAND, trace fine
gravel; wet (loose).

Brown, medium to coarse SAND, some
fine to coarse Gravel, little Cobble, trace
silt; wet (loose).

Gray to brown, fine to coarse GRAVEL,
some fine Sand, trace silt and cobble; wet
(loose).

Brown, medium SAND, little fine Gravel
and Silt; wet (dense).
Brown, medium SAND, some fine to
coarse Gravel, trace silt and cobble; wet
(loose).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-038

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

L. Jensen

Page

48.391325 -114.132269
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0.1

0.2

0.1

0.9

0.9

0.1

0.0

0.3

0.3

0.1

0.1

1.1

0.5

0.0

0.4

0.5

0.2

0.3

1.9

0.2

3.5 ft recovery
Sample CFMW-040-SO-0-0.5
and CFMW-040-SO-0-0.5-Pb
collected
Sample CFMW-040-SO-0.5-2
collected

4 ft recovery

5 ft recovery

Sample
CFMW-040-SO-10-12
collected

4 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Grout

80' of
Schedule 40
PVC Riser

Dark brown, fine SAND, some fine to
medium Gravel and Silt, trace cobble;
moist (loose).
Brown, fine SAND, some fine to coarse
Gravel, litle Silt, trace cobble; moist
(dense).
Brown, fine to coarse GRAVEL, some fine
to medium Sand and Cobble, little Silt;
moist.
Brown, coarse GRAVEL, some Cobble,
little fine Sand, trace silt; moist to wet
(loose).
Brown, medium to coarse GRAVEL, some
medium to coarse Sand, little Cobble, trace
silt; moist to wet (loose).
Brown, fine to medium SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt and
Cobble; moist.
Gray, fine SAND, little fine to medium
Gravel and Crushed rock, trace silt; dry
(loose).
Brown, fine SAND, some Silt, little fine
Gravel; moist.
Gray, fine SAND, some Crushed rock, little
fine Gravel; dry.
Brown, fine to medium GRAVEL, some
medium to coarse Sand, little Cobble and
Silt; moist to wet (dense).
Brown, fine to medium SAND, some
medium to coarse Gravel, trace cobble;
moist.
Brown to gray-red tinted, fine to coarse
GRAVEL, some fine to medium Sand, little
Silt, Cobble and Crushed rock; moist
(loose).

Gray to light brown, fine SAND, some fine
to medium Gravel and Crushed rock, trace
cobble and silt; dry.

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble and Silt;
dry to moist; dense.

Gray to light brown, fine SAND, some
Crushed rock, little fine to medium Gravel
and Silt; dry.
Brown, medium SAND, some fine to
coarse Gravel, little Cobble and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/28/16-6/29/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-040

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391148 -114.136865
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0.1

0.1

0.0

1.5

0.8

1.4

1.0

0.8

0.0

0.0

0.0

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

End of boring at 90 ft bls

Grout

80' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Gray to brown, fine SAND, some Crushed
rock, little fine Gravel and Silt; dry (loose).
Brown, fine to medium SAND, trace gravel
and cobble; moist (loose).

Gray to brown, fine SAND, some fine
Gravel, little Silt; dry (loose).
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt and
Crushed rock, trace cobble; moist.

Brown, fine SAND, trace silt; moist (dense).

Brown, fine SAND, little Silt, trace medium
gravel and cobble; moist.

Brown, fine SAND, little Silt, trace gravel;
moist to wet (dense).

Brown, fine SAND, trace silt; wet (loose).

Brown, fine SAND, trace silt; wet.

Brown, fine SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-040

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

55
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65
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LOGGED BY

S. Ward

Page

48.391148 -114.136865
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0.0

0.1

0.4

0.9

0.6

0.1

0.1

0.6

0.1

0.2

0.8

1.1

0.2

0.2

3.0

0.2

0.2

0.1

5 ft recovery
Sample CFMW-042-SO-0-0.5
and CFMW-042-SO-0-0.5-Pb
collected
Sample CFMW-042-SO-0.5-2
collected
5 ft recovery

5 ft recovery

Sample
CFMW-042-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2 ft recovery

4 ft recovery

3 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some Silt, trace
gravel and topsoil; moist (loose).
Brown, fine to medium SAND, some
coarse Gravel, little Cobble and Silt; moist.
Brown to gray, coarse SAND, some coarse
Gravel, trace cobble and crushed rock; dry
to moist.

Gray, fine SAND, some coarse Gravel and
Crushed rock, trace cobble; dry.
Brown to gray, fine SAND and GRAVEL,
little Cobble and Crushed rock; dry.
Brown, medium to coarse GRAVEL, some
medium to coarse Sand, little Cobble, trace
silt; moist.
Light brown to gray, fine SAND, some
medium Gravel and Crushed rock, little Silt;
dry.

Brown to red, coarse GRAVEL, some fine
Sand and Silt, little Cobble; moist to wet.
Brown to gray, fine to coarse SAND, some
medium to coarse Gravel, little Cobble and
Crushed rock; dry to moist.

Brown with red tint, medium to coarse
SAND, little Gravel, trace cobble and
crushed rock; moist.
Brown to red, medium SAND, some fine to
medium Gravel, little Cobble and Crushed
rock; dry to moist.
Brown with red tint, medium SAND, some
fine to medium Gravel, trace cobble; moist.
Brown to red, medium SAND, some fine to
medium Gravel, little Crushed rock, trace
cobble; moist to wet.
Brown, medium SAND, some fine to
medium Gravel, trace cobble; moist to wet.

Brown, medium to coarse GRAVEL, some
Cobble, little fine to medium Sand; wet
(loose).

Brown, medium to coarse SAND, trace
gravel; wet (loose).

Brown, medium to coarse SAND, little
medium Gravel, trace cobble; wet.

Brown, fine to medium SAND; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/16/16-6/18/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-042

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.391642 -114.138887
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1.2

0.4

0.5

0.1

0.3

0.3

0.1

0.1

0.1

2.7

0.5

0.3

0.2

0.1

0.1

0.1

0.2

0.2

1.0

1.0

0.3

0.3

0.9

0.5

0.4

2.5 ft recovery
Sample CFMW-043-SO-0-0.5
collected
Sample CFMW-043-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-043-SO-10-12
collected

5 ft recovery

5 ft recovery

3.5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 60 ft bls

Grout

50' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine to medium SAND, some
Silt, little Gravel, trace cobble; moist.
Dark brown, SILT, some fine to medium
Sand, little Gravel, trace cobble; moist.
Brown, fine to medium SAND, some
coarse Gravel, little Cobble and Silt; moist.
Drak brown to brown, fine to medium
SAND, some medium to coarse Gravel,
little Cobble and Silt; moist.
Light brown, fine to medium SAND, Gravel
and Silt, trace cobble; moist.
Brown to gray, fine to medium SAND,
some coarse Gravel, little Crushed rock,
trace silt and cobble; dry.
Brown, fine to coarse GRAVEL, some fine
to medium Sand, little Cobble, trace silt;
moist.
Gray, fine SAND, some Gravel, little
Crushed rock and Cobble; dry.
Brown, medium SAND, some medium
Gravel, little Crushed rock, trace cobble
and silt; moist.
Brown to red, medium to coarse GRAVEL,
some medium Sand, little Cobble and Silt;
moist.
Gray, fine to medium SAND, some coarse
Gravel, little Cobble and Crushed rock; dry.
Brown, GRAVEL and SAND, little Cobble
and Silt; moist.
Brown, medium SAND, little Crushed rock,
trace cobble and grave; dry to moist.
Brown to gray, fine to medium SAND,
some medium to coarse Gravel, little
Cobble, trace crushed rock; moist.
Brown, coarse GRAVEL, some medium
Sand and Cobble; moist.
Brown, medium SAND, trace cobble and
gravel; moist to wet.
Brown, fine to medium SAND, little medium
to coarse Gravel and Cobble, trace silt;
moist.
Brown, fine SAND, little Silt, trace cobble
and fine gravel; dry to moist.
Gray, fine SAND and medium GRAVEL,
little Crushed rock and Silt, trace cobble;
dry.
Brown, medium GRAVEL and medium
SAND, little Cobble and Silt; wet.
Brown, fine SAND, trace gravel; wet.
Brown, fine SAND; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

West Percolation Pond

Continuous Core 6/15/16-6/16/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-043

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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60

LOGGED BY

S. Ward

Page

48.393775 -114.140008
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4 ft recovery
Sample
CFMW-044a-SO-0-0.5 and
CFMW-044a-SO-0-0.5-Pb
collected
Sample
CFMW-044a-SO-0.5-2
collected
8 ft recovery

Sample
CFMW-044a-SO-10-12
collected

9 ft recovery

8 ft recovery

6 ft recovery

10 ft recovery

Grout

100' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND and fine to
medium GRAVEL, some coarse Gravel,
little Cobble and Silt; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Cobble and Silt; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt and Cobble; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, trace cobble; dry.

Brown, fine to coarse SAND, little fine to
medium Gravel; dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble; dry.

Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.

Brown, fine to coarse GRAVEL, trace fine
to coarse sand; moist.

Brown, fine to coarse SAND, some fine
medium Gravel; moist to wet.

Brown, fine to medium SAND, trace silt;
wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

West Percolation Pond

Continuous Core 7/20/16-7/22/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEftSlotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0
SCREEN:CASING MAT./DIA.

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sample
CFMW-044a-SO-49-54
collected
15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

100' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Brown, fine to medium SAND, trace silt;
wet. (continued)

Brown, medium GRAVEL; wet.

Brown, fine to medium SAND, trace silt;
wet.

Brown, fine SAND, some medium Sand,
little Silt; wet.

Brown, fine SAND and SILT, trace clay;
wet (soft).

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

20 ft recovery

15 ft recovery

15 ft recovery

Well Plug

Bentonite

Grout

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff). (continued)

Light gray, fine SAND and SILT, trace clay;
wet (medium stiff).

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Brown to light gray, fine SAND and SILT,
trace clay; wet (medium stiff). (continued)

Light gray, fine SAND and SILT, trace clay;
wet (medium stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay and fine to
medium Gravel; moist (stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay and fine to
medium Gravel, litlte medium to coarse
Sand, trace cobble; moist (stiff).

Light brown, fine SAND and SILT, some
high plasticity Clay and fine Gravel, trace
medium to coarse sand; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

165
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LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

8 ft recovery

8 ft recovery

10 ft recovery

11 ft recovery

15 ft recovery

Grout

Brown to tan, fine to coarse SAND and
SILT, some high plasticity Clay and fine to
coarse Gravel; dry (very stiff).

Brown, fine GRAVEL and SILT, some
medium to coarse Gravel and fine to
coarse Sand, little Clay, trace cobble; wet
(dense).
Brown, coarse SAND, some fine Gravel,
little Silt, trace clay; wet (medium dense).

Brown, fine SAND and SILT, some high
plasticity Clay and fine Gravel; moist (stiff).

Brown to tan, fine SAND and SILT, some
fine Gravel, little Clay; wet (medium stiff).
Light gray to light brown, fine SAND and
SILT, some fine to medium Gravel and low
plasticity Clay, little medium to coarse
Sand; moist (stiff).

Brown to light gray, fine SAND and SILT,
some low plasticity Clay and fine to
medium Gravel, little medium to coarse
Sand; dry (stiff).

Brown, fine to coarse SAND and SILT,
some Clay and fine to coarse Gravel; moist
(very stiff).

Brown, fine SAND amd SILT, some Clay
and fine to coarse Gravel, little medium to
coarse Sand; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225

230

235

240

245

250

255

260

265

270

275

LOGGED BY

A. Hoffmann

Page

48.393324 -114.141918
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0.0

0.0

8 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine GRAVEL and SILT, some Clay
and fine to coarse Sand, litle medium to
coarse Gravel; wet (dense). (continued)

Brown, coarse SAND, some fine to
medium Sand and Silt, little Clay and
medium Gravel; wet (medium dense).

Brown, fine GRAVEL and SILT, some fine
to coarse SAND and medium Gravel, little
Clay; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-044a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann

Page
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Grout

86' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-045a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/15/16-8/16/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted PVCTYPE 2-inchPVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-045

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

7 ft recovery

10 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND and fine
GRAVEL, little Silt; moist.

Brown, fine to coarse GRAVEL, little fine to
coarse Sand; dry.

Brown, fine to coarse SAND and fine to
medium GRAVEL, trace silt; dry.

Brown, fine to coarse GRAVEL, little fine to
coarse Sand; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, little Silt, trace cobble;
moist.

Brown, fine to coarse SAND; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/12/16-8/16/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted PVCTYPE 2-inchPVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.390254 -114.138061
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

13 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND; dry.
(continued)

Brown, fine to coarse SAND, little Silt; dry.

Brown, fine to coarse SAND; dry

Brown, fine to coarse SAND, trace silt;
moist.

Brown, medium SAND, some fine to
coarse Sand, trace silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

15 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, medium SAND, some fine to
coarse Sand, trace silt; wet. (continued)

Brown, fine to coarse SAND, little Silt; wet.

Grey to brown, fine to coarse SAND, little
Silt; wet.

Grey to brown, fine to coarse SAND, trace
silt; wet.
Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine to coarse SAND, trace
silt; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

25 ft recovery

Grout

Grey to brown, fine to coarse SAND, trace
silt; wet. (continued)

Brown, CLAY, some Silt, trace fine sand;
wet (stiff).

Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine to coarse SAND, trace
silt; wet (loose).

Grey to brown, fine to coarse SAND, some
Silt, trace clay; wet (loose).

Grey to brown, fine SAND and SILT, little
Clay; wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

165
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

13 ft recovery

7 ft recovery

5 ft recovery

Grout

Grey to brown, fine SAND and SILT, little
Clay; wet (stiff). (continued)

Brown to grey, fine SAND and SILT, some
Clay, trace fine gravel; wet (stiff).

Grey CLAY and SILT, little fine to medium
Gravel, trace cobble, trace fine to coarse
sand; wet (stiff).

Grey, fine to coarse SAND, some Clay,
some Silt, little fine to medium Gravel; wet
(loose).

Grey, fine to coarse SAND, some Clay,
some Silt, little fine to medium gravel; dry
(stiff).

Brown to tan, fine to coarse SAND, some
Silt, some Clay, little fine to medium
Gravel, trace cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225
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240

245
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255
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265

270

275

LOGGED BY

A. Hoffmann

Page
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0.0

0.0

0.0

0.0

10 ft recovery

9 ft recovery

Bottom of boring at 300 ft bls

Grout

Brown to tan, fine to coarse SAND, some
Silt, some Clay, little fine to medium
Gravel, trace cobble; dry (stiff). (continued)
Brown, fine to coarse SAND, some Silt,
some Clay, little fine to medium Gravel; dry
(stiff).

Brown, fine to coarse SAND, some Silt,
some Clay, little fine to medium Gravel; dry
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-045a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann

Page
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0.1

0.2

0.1

0.4

0.0

1.1

0.4

0.1

0.2

0.1

0.2

0.2

2.2

0.4

5 ft recovery
Sample CFMW-047-SO-0-0.5
collected
Sample CFMW-047-SO-0.5-2
collected

2.5 ft recovery

5 ft recovery

Sample
CFMW-047-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt, trace cobble;
moist.
Dark brown, fine to medium SAND, some
fine to coarse Gravel and Silt, little Cobble;
moist.
Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt and Cobble; dry to
moist.
Brown, coarse GRAVEL, some fine Sand
and Cobble, little Silt; dry.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace silt and cobble; moist.

Brown with red tint, fine to coarse SAND,
some fine to coarse Gravel, trace cobble;
moist.

Brown, fine to coarse GRAVEL, little
medium to coarse Sand, trace cobble and
silt; moist.
Brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, some fine to
coarse Gravel, trace cobble; moist.

Brown, fine to medium SAND and fine to
coarse GRAVEL, little Silt, trace cobble;
moist to wet.

Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Cobble;
moist to wet.

Brown to gray, fine to coarse SAND, some
fine to coarse Gravel, little Crushed rock
and Silt; dry.

Brown to gray, fine to medium SAND,
some fine to coarse Gravel, little Crushed
rock, trace cobble and silt; moist.

Brown, fine to medium SAND, little Silt,
trace cobble and gravel; moist.

Brown to gray, SAND, some fine to
medium Gravel and Crushed rock, little
Cobble and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 6/21/16-6/22/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-047

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page
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0.3

0.1

1.4

0.6

1.1

0.5

0.5

0.2

0.2

0.0

2.0

0.1

0.1

0.0

0.2

2.5 ft recovery

5 ft recovery

5 ft recovery

No recovery

5 ft recovery

5 ft recovery, orange staining

5 ft recovery

Orange staining

5 ft recovery

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Gray to brown, fine to medium SAND, little
fine to medium Gravel and Crushed rock,
trace cobble; dry.

Brown, fine to medium SAND, little fine to
medium Gravel, trace cobble; moist.

Gray to brown, fine to coarse SAND, some
medium to coarse Gravel, little Silt and
Crushed rock, trace cobble; dry.

No recovery.

Gray to brown, fine to medium SAND,
some medium to coarse Gravel, little Silt
and Crushed rock, trace cobble; dry.

Brown to gray, fine to medium SAND,
some fine to medium Gravel, little Crushed
rock; dry to moist.

Brown, fine to medium SAND, some fine
Gravel, trace cobble and silt; moist.

Gray, fine SAND, some fine to medium
Gravel, little Crushed rock and Silt; dry.

Brown, fine SAND, little Silt; moist to wet.

Brown, fine SAND, trace silt; moist.

Brown, fine SAND, trace coarse gravel;
moist to wet.

Brown, fine SAND, little Gravel; moist to
wet.
Brown, fine SAND; wet.

Brown, fine SAND; moist to wet.

Brown, fine SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-047

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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S. Ward
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0.1

0.2

0.1

0.0

5 ft recovery

5 ft recovery

End of boring at 120 ft bls

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND; wet. (continued)

Brown, fine SAND; moist to wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-047

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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0.1

0.0

0.0

0.0

0.0

0.2

0.0

0.1

0.0

0.2

6 ft recovery
Sample
CFMW-049a-SO-0-0.5
collected
CFMW-049a-SO-0-0.5-Pb
collected
Sample
CFMW-049a-SO-0.5-2
collected
7 ft recovery

Sample
CFMW-049a-SO-10-12
collected

10 ft recovery

10 ft recovery

10 ft recovery

10 ft recovery

Grout

138' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, little
Silt, little medium to coarse Gravel; moist,
loose
Dark brown, fine SAND, little fine Gravel;
moist loose
Brown to dark grey, medium to coarse
GRAVEL, some fine to medium SAND,
little clay, trace cobble; dense, moist
Brown, medium to coarse GRAVEL, some
medium SAND, little Cobble, trace clay;
moist, loose

Brown to grey, fine to medium SAND,
some medium to coarse Gravel, little Silt,
trace cobble; moist, dense

Light brown/grey SILT, some fine Sand,
some medium to coarse Gravel; moist, soft

Brown, coarse SAND, some fine Gravel,
trace cobble; moist, loose

Dark brown to grey, medium to course
SAND, some fine to coarse Gravel, little
Silt; moist, loose

Brown, fine to coarse SAND, some fine to
medium Gravel, little Silt, trace cobble;
moist, loose

Light grey to brown, fine to medium SAND,
some fine to coarse Gravel, little Silt; moist,
dense

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rectifier Yards

Continuous Core 8/20/16-8/25/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.3

0.1

0.3

0.0

0.2

0.2

0.0

0.2

0.0

0.6

0.2

7 ft recovery

11 ft recovery

9 ft recovery

10 ft recovery

10 ft recovery

8 ft recovery

Grout

138' of
Schedule 40
PVC Riser

Light grey to brown, fine to medium SAND,
some fine to coarse Gravel, little Silt; moist,
dense (continued)

Light grey, medium to coarse GRAVEL,
some fine Sand, little crushed Rock, trace
cobble; dry, loose

Grey to brown, fine to coarse GRAVEL,
some fine to medium Sand, little Cobble,
trace silt; moist, dense

Light grey, fine to coarse SAND, some fine
to medium Gravel, little pulverized Rock;
dry, loose
Light grey, fine to coarse GRAVEL, some
fine to medium SAND, little pulverized
Rock; moist to dry, loose

Light brown/slight orange, fine to coarse
SAND, some fine Gravel, little Silt, trace
cobble; moist, loose

Light grey, fine to medium SAND, little fine
to medium Gravel, little pulverized Rock;
dry to moist, loose

Brown, fine to medium SAND, trace fine
gravel; moist to wet, loose
Light brown, SILT, some fine to medium
SAND, trace fine gravel; moist, soft

Light grey, fine to medium SAND and
GRAVEL, some pulverized Rock, trace
cobble; dry, loose

Light brown to grey, fine SAND and
medium to coarse GRAVEL, little
pulverized Rock, trace cobble, trace silt;
moist, loose to dense

Light grey, fine SAND, some pulzerived
Rock, some fine to medium Gravel, little
Cobble; dry, loose

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1
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LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.5

0.0

0.1

0.0

0.1

0.3

0.2

0.0

0.1

0.2

8 ft recovery

Sample
CFMW-049a-SO-112-117
collected

9 ft recovery

9 ft recovery

3 ft recovery

7 ft recovery

7" Conductor casing set to
150 ft bls

12 ft recovery

138' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Brown to gray, fine SAND and fine to
coarse GRAVEL, trace cobble; moist,
dense (continued)

Brown, fine SAND and fine to medium
GRAVEL, little Cobble; wet, loose

Brown, fine to medium SAND, trace silt,
trace gravel; wet, loose

Brown, fine to medium SAND, some fine to
coarse Gravel, little Silt, trace cobble; moist
to wet, dense

Brown, fine to medium SAND and
GRAVEL, trace cobble; wet, loose

Brown, fine to coarse SAND, some
medium to coarse GRAVEL, some Silt,
trace cobble; wet, dense

Grey, fine to medium GRAVEL, some
medium to coarse SAND, little Silt, little
Cobble; moist to wet, loose
Light brown/slight orange, SILT, little fine to
medium Gravel, little low plasticity Clay; dry
to moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.8

0.7

0.3

0.1

0.1

0.0

0.0

0.0

0.2

0.1

8 ft recovery

15 ft recovery

10 ft recovery

4 ft recovery

9 ft recovery

12 ft recovery

Grout

Light brown/slight orange, SILT, trace fine
to medium gravel, trace low plasticity clay;
moist, stiff (continued)

Light brown, SILT, little fine Sand, little fine
to medium Gravel; moist, dense

Light brown/slight orange, SILT, little low
plasticity Clay, little fine Sand, trace fine
gravel; moist, stiff

Light brown/slight orange, SILT, some fine
Gravel, little low plasticity Clay, trace fine
sand; moist, stiff

Light brown/light grey, fine SAND and
SILT, little coarse Gravel, little pulverized
Rock, trace cobble; dry, loose
Light brown, fine SAND and SILT, little fine
to medium Gravel, little pulverized Rock,
trace cobble; dry, loose

Light brown, fine SAND and SILT, some
pulverized Rock, little fine Gravel; moist to
dry, loose

Light brown SILT, little Clay, little coarse
Sand, trace medium gravel; moist, stiff

Brown/slight red, SILT, little Clay, trace fine
gravel; moist, stiff

Orange brown, SILT, little Clay, trace fine
gravel; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.3

0.2

0.2

0.2

0.2

0.5

0.0

0.3

0.4

0.7

0.2

0.0

0.2

10 ft recovery

8 ft recovery

10 ft recovery

15 ft recovery

9 ft recovery

Grout

Orange brown, SILT, little Clay, trace fine
gravel; moist, stiff (continued)

Brown/slight red, SILT, little Clay, trace fine
gravel; moist, soft to stiff

Brown/slight red to orange, SILT, little
medium to coarse Gravel, little fine Sand;
moist, stiff

Brown, SILT, little fine Gravel, little fine
Sand; moist, soft to stiff

Grey, fine to coarse SAND, some
pulverized Rock, some fine to medium
Gravel; dry, loose
Light brown, fine SAND and SILT, little fine
to edium Gravel; moist, soft to stiff

Light brown, fine SAND and SILT, some
fine Gravel; moist, soft

Brown, SILT, little fine Gravel, trace clay;
moist, stiff

Grey, fine SAND, some pulverized Rock,
little fine Gravel, little Cobble; dry, loose
Brown/slight orange, SILT, little fine to
medium Gravel; moist, stiff
Brown, SILT, some fine to medium Gravel,
little fine Sand; moist, stiff
Light brown/slight orange, SILT, little Clay,
trace fine to medium gravel, trace fine
sand; moist, stiff

Light brown, SILT, little fine to medium
Gravel, trace low plasticity clay; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY
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0.1

0.1

0.0

9 ft recovery

3 ft recovery

6 ft recovery

End of boring at 300 ft bls

Grout

Light brown, SILT, little fine to medium
Gravel, trace low plasticity clay; moist, stiff
(continued)

Light brown, SILT, little fine Sand, trace
fine gravel, trace clay; dry to moist, soft
where silt fractured

Brown/slight orange, SILT, little Clay, trace
fine gravel; moist, stiff

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-049a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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1.7

0.5

5.5

5.5

0.1

0.5

2.0

1.0

0.4

0.7

0.7

1.4

0.3

0.2

0.1

0.1

0.1

0.1

0.3

0.2

0.5

0.5

0.5

0.2

5 ft recovery
Sample CFMW-050-SO-0-0.5
and CFMW-050-SO-0-0.5-Pb
collected
Sample CFMW-050-SO-0.5-2
collected

5 ft recovery

5 ft recovery

Sample
CFMW-050-SO-10-12
collected

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Black and orange staining

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
Silt, little fine Gravel and Topsoil; moist.
Dark brown, fine to medium SAND, some
fine to coarse Gravel and Silt, trace cobble;
moist.
Dark brown to black, fine to coarse
GRAVEL, some fine Sand and Silt, trace
cobble; moist (dense).
Brown, medium to coarse GRAVEL, some
fine Sand, little Silt, trace cobble; moist
(dense).
Brown, coarse GRAVEL, some Cobble,
little fine to coarse Sand and Silt; moist.
Brown, coarse SAND, some fine to
medium Gravel, trace cobble; moist.
Gray to brown, fine to medium GRAVEL,
some fine to medium Sand and Cobble;
moist.
Gray to red, fine to medium GRAVEL,
some fine to coarse Sand, little Cobble and
Crushed rock; dry.
Brown, coarse SAND, some fine to
medium Gravel, little Crushed rock, trace
silt and cobble; moist.

Brown to gray, fine to medium GRAVEL,
some fine to medium Sand, little Silt, trace
cobble; dry to moist.
Gray, fine to coarse GRAVEL, some fine to
medium Sand, trace silt; dry to moist.

Brown, fine to medium GRAVEL, some fine
Sand, little Silt, trace cobble; moist to wet.

Brown to red, fine to medium SAND, some
fine to medium Gravel, trace silt and
cobble; moist.
Brown, medium SAND, some fine to
coarse Gravel and Cobble, little Silt; moist.
Brown, fine to coarse GRAVEL, some
medium Sand, trace cobble, silt and
crushed rock; moist.

Brown, coarse GRAVEL, some fine Sand
and Cobble, little Silt; mosit to wet.
Brown, coarse SAND, some fine to coarse
Gravel, little Silt, trace cobble; moist.

Brown, fine to medium GRAVEL, little
Crushed rock and Silt; dry to moist.

Gray, fine to medium SAND, some fine
Gravel, little Crushed rock, trace silt; dry.

Brown, fine to coarse GRAVEL, some
coarse Sand, trace cobble and silt; moist to
wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Main Plant Area

Continuous Core 6/22/16-6/24/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-050

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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48.389354 -114.128187
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1.0

0.0

0.0

0.0

0.0

0.7

0.6

0.3

1.1

0.5

0.0

0.9

0.8

1.0

0.8

1.1

3.0

0.7

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery
Purple staining

Purple staining

5 ft recovery

5 ft recovery

Grout

110' of
Schedule 40
PVC Riser

Bentonite Plug

Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
cobble; dry. (continued)

Brown, fine SAND, trace gravel and silt; dry
to moist.

Brown, fine SAND, little fine to medium
Gravel and Silt; dry to moist.
Gray, fine GRAVEL, some fine to medium
Sand, little Silt and Crushed rock; dry.

Brown, fine SAND, little Silt, trace gravel;
dry to moist.

Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
cobble and silt; dry.

Brown, fine to medium GRAVEL, some fine
to medium Sand, little Silt, trace cobble; dry
to moist.

Gray, fine SAND, some fine to medium
Gravel, little Silt, trace cobble; dry.

Gray to brown, medium to coarse
GRAVEL, some fine to coarse Sand, little
Silt, trace cobble; moist.
Gray, fine SAND, some fine to medium
Gravel, little Silt, trace cobble; dry.
Gray, fine to medium GRAVEL, some fine
to medium Sand, little Crushed rock, trace
silt and cobble; dry.

Gray, fine SAND, some fine Gravel and
Crushed rock, trace cobble; dry.

Brown, coarse SAND, some fine to coarse
Gravel, some Silt, trace cobble; moist to
wet.

Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand, little Silt, trace
cobble; dry to moist.
Brown to gray, fine to coarse SAND, some
fine Gravel, little Silt and Crushed rock; dry
to moist.

Brown, fine SAND, trace gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3
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A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.9

0.2

0.3

1.6

0.2

5 ft recovery
Black staining

5 ft recovery

End of boring at 120 ft bls

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Brown, fine SAND, trace gravel; wet.
(continued)

Brown with black staining, fine SAND, trace
gravel; wet.

Brown, fine SAND, trace silt; wet (dense).

Brown, fine to medium SAND, trace silt and
gravel; wet.

Brown, fine to medium SAND, trace silt;
wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 3

LOCATION

APPROVED BY

CFMW-050

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4 ft recovery
Sample
CFMW-053a-SO-0-0.5
collected
CFMW-053a-SO-0-0.5-Pb
collected
Sample
CFMW-053a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-053a-SO-10-12
collected

5 ft recovery

9 ft recovery

7 ft recovery

11 ft recovery

10 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND and fine
to medium GRAVEL, some coarse Gravel,
trace cobble; moist (loose).
Brown, medium GRAVEL, some fine and
coarse Gravel, little fine to coarse Sand;
dry (loose).

Brown, medium GRAVEL, some fine and
coarse Gravel, little fine to coarse Sand,
trace silt and cobble; dry (loose).

Brown, fine to medium GRAVEL, some fine
to coarse Sand, little coarse Gravel, trace
cobble and silt; dry (loose).

Brown, fine to coarse GRAVEL, some fine
to coarse Sand, little Cobble, trace silt and
pulverized cobble; dry (loose).

Brown, fine to coarse GRAVEL and fine to
coarse SAND, some pulverized Cobble; dry
(loose).

Brown, fine to coarse SAND, some fine to
coarse Gravel, little Cobble, trace silt; dry
(loose).

Brown, fine to coarse SAND and fine to
coarse GRAVEL, some pulverized

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rod Mill

Continuous Core 8/17/16-8/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10
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30

35

40

45

50

LOGGED BY

A. Hoffmann

Page

48.390701 -114.142032
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0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

Sample
CFMW-053a-SO-59-64
collected

16 ft recovery

16 ft recovery

16 ft recovery

Grout

150' of
Schedule 40
PVC Riser

Cobble/Boulder, trace silt; dry (loose).
Brown, fine to coarse SAND, some fine
Gravel, little Silt, trace medium to coarse
gravel; moist (loose). (continued)
Brown, fine to coarse SAND, little fine
Gravel; moist (loose).
Brown, fine to medium SAND, little Silt; wet
(loose).

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine to medium SAND, little Silt; wet
(loose).

Brown, fine to medium SAND, some Silt;
wet (loose).

Brown, fine SAND, some Silt, little medium
Sand, trace clay; wet (medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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48.390701 -114.142032
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

16 ft recovery

15 ft recovery

15 ft recovery

150' of
Schedule 40
PVC Riser

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Brown, fine SAND, some Silt, little medium
Sand, trace clay; wet (medium dense/stiff).
(continued)

Light gray, fine SAND and SILT, little high
plasticity Clay; wet (medium dense/stiff).

Light gray/light brown, fine SAND and
SILT, trace high plasticity clay; wet
(medium stiff/dense).

Light gray/light brown, fine to medium
SAND, some Silt, trace high plasticity clay;
wet (medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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135
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145
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160

LOGGED BY

A. Hoffmann
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48.390701 -114.142032
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0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

15 ft recovery

15 ft recovery

Bentonite

Grout

Light gray/light brown, fine to medium
SAND, some Silt, trace high plasticity clay;
wet (medium dense/stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

0.0

0.0

15 ft recovery

15 ft recovery

20 ft recovery

15 ft recovery

Grout

Light brown/light gray, fine SAND and
SILT, some high plasticity clay; wet
(medium stiff/dense). (continued)

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay, trace
medium sand; wet (medium dense/stiff).

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay; wet
(medium dense/stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225
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255

260

265
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275

LOGGED BY

A. Hoffmann

Page

48.390701 -114.142032
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0.0

0.0

0.0

9 ft recovery

End of boring at 300 ft bls

Grout

Light gray/light brown, fine SAND and
SILT, some high plasticity Clay; wet
(medium dense/stiff). (continued)

Light gray/light brown, fine to coarse
SAND, little Silt, trace clay and fine gravel;
wet (loose).

Light brown/light gray, fine to medium
SAND and SILT, little coarse Sand, trace
high plasticity clay and fine gravel; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-053a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

295

300

LOGGED BY

A. Hoffmann

Page

48.390701 -114.142032
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0.0

0.4

0.4

0.4

0.1

3.0

1.7

0.0

0.1

0.3

3.0

0.1

1.2

1.4

1.0

1.0

1.0

1.8

0.7

0.7

0.5

0.5

0.7

2 ft recovery
Sample CFMW-054-SO-0-0.5
collected
Sample CFMW-054-SO-0.5-2
collected, black staining

5 ft recovery

2.5 ft recovery

Sample
CFMW-054-SO-10-12
collected

3 ft recovery

5 ft recovery

Red staining

5 ft recovery

2.5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

Yellow-orange staining

Grout

75' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, some
medium Gravel, trace cobble and silt;
moist.
Brown to gray, fine to coarse GRAVEL,
some medium to coarse Sand, little
Cobble, trace silt; moist.

Brown to gray, GRAVEL and COBBLE,
little fine to medium Sand; dry to moist
(loose).
Gray, medium to coarse GRAVEL and
COBBLE, little fine to coarse Sand and
Crushed rock; moist.

Gray, fine SAND and CRUSHED ROCK,
little Gravel and Cobble; dry (loose).

Gray, medium to coarse SAND, some
Cobble; moist.

Gray, medium GRAVEL, some fine Sand,
little Cobble; dry.

Gray, medium to coarse GRAVEL, some
fine to coarse Sand, little Cobble, trace silt;
dry.

Gray, fine SAND, some medium to coarse
Gravel and Crushed rock, trace cobble;
dry.
Brown to gray, coarse GRAVEL, some
medium to coarse Sand, little Cobble and
Crushed rock; dry.

Brown to reddish brown, fine to medium
SAND, little fine to medium Gravel, trace
cobble and silt; moist.

Brown, medium to coarse SAND, little fine
to coarse Gravel, trace cobble; moist to
wet.

Brown, medium to coarse SAND, some
fine to medium Gravel, trace cobble and
silt; moist to wet.
Brown to gray, medium SAND, some fine
to medium Gravel, trace cobble and
crushed rock; moist to wet.

Brown to gray, fine SAND, little Gravel and
Crushed rock, trace silt; dry.
Brown, coarse GRAVEL and COBBLE, little
medium Sand, trace silt; moist.
Brown, medium SAND, some medium to
coarse Gravel, little Cobble; moist to wet.
Gray, fine SAND, some medium Gravel,
little Crushed rock; dry.
Brown, medium SAND; wet.
Brown, medium SAND, some coarse
Gravel, trace cobble; moist to wet.
Gray, fine SAND, some Crushed rock, little

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Rod Mill

Continuous Core 6/20/16-6/21/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-054

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.3905428 -114.1444823
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0.7

1.0

1.9

1.6

0.7

2.2

2.2

0.4

0.4

0.0

5 ft recovery

No recovery

1 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

5 ft recovery

End of boring at 85 ft bls

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

medium Gravel; dry.
Brown to gray, medium to coarse SAND,
little fine Gravel, trace cobble; moist.
Gray, fine to coarse SAND, some fine to
medium Gravel, little Crushed rock; dry.
Brown to gray, fine to coarse GRAVEL,
some fine to coarse Sand and Cobble,
trace silt; moist.
No recovery.

Brown, medium to coarse SAND, some
medium to coarse Gravel, little Silt, trace
cobble; moist.

Brown, medium to coarse SAND, little fine
Gravel, trace cobble; wet.

Brown, fine SAND; wet.

Brown, fine SAND, little Silt; wet.

Brown, fine to medium SAND; wet (loose).

Brown, fine to medium SAND, little Silt;
wet.

Brown, medium SAND, trace gravel; wet
(loose).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 2

LOCATION

APPROVED BY

CFMW-054

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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48.3905428 -114.1444823
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0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6 ft recovery
Sample
CFMW-056a-SO-0-0.5 and
CFMW-056a-SO-0-0.5-Pb
collected
Sample
CFMW-056a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-056a-SO-10-12
collected

8 ft recovery

8 ft recovery

10 ft recovery

Sample
CFMW-056a-SO-37-42
collected

8 ft recovery

Grout

125' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little Silt
and Organics, trace fine gravel; dry.
Brown, fine to coarse SAND, little Silt, trace
organics and fine gravel; dry.
Brown, fine to coarse SAND and GRAVEL
(rounded), little Cobble; dry.

Brown, fine to coarse SAND and fine to
coarse GRAVEL (rounded), some Cobble;
dry.

Brown, fine to coarse SAND, some fine to
coarse Gravel (rounded); dry.

Brown, fine to coarse SAND and fine
GRAVEL (angular), some medium to
coarse Gravel (rounded), trace cobble; dry.

Brown, fine to coarse SAND, little fine to
coarse Gravel (angular); dry.

Brown, fine to coarse SAND, little fine to
coarse Gravel; dry to moist.

Brown, fine to medium GRAVEL, little fine
to coarse Sand; wet.
Brown, fine to coarse SAND, trace fine to
medium gravel; moist to wet.

Brown, fine to coarse SAND; wet.

Brown to light gray, fine to coarse SAND,
trace silt; wet.

Brown, fine to medium SAND, trace silt;
wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/15/16-7/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.394783 -114.149879
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

12 ft recovery

Grout

125' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, trace silt;
wet (loose). (continued)

Brown, fine SAND, some Silt; wet (loose).

Brown, fine to medium SAND, trace silt;
wet (loose).
Brown to light brown, fine SAND and SILT,
trace clay; wet (loose).

Light brown to light gray, fine SAND and
SILT, some Gravel, little Clay; wet (medium
stiff).

Light gray to brown, fine SAND and SILT,
trace clay and medium gravel; moist (soft).

Light brown to light gray, fine SAND and
SILT, some medium to coarse Gravel, little
Clay; wet (medium stiff).

Light brown to light gray, fine SAND and
SILT, some Clay and medium Gravel, trace
cobble; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.394783 -114.149879

55

60

65

70

75

80

85

90

95

100

105

WELL NO.

2

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

8 ft recovery

7" Conductor casing set to
120 ft bls
11 ft recovery

17 ft recovery

17 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Grout

Light brown to light gray, fine SAND and
SILT, some Clay and medium Gravel, trace
cobble; dry (stiff). (continued)

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist to wet (medium dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist to dry (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

13 ft recovery

Grout

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay; moist (dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to coarse Gravel and
Cobble, little Clay; moist (dense).

Orange-brown to tan, fine to coarse SAND,
some Silt and fine to caorse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

13 ft recovery

7 ft recovery

14 ft recovery

7 ft recovery

11 ft recovery

3 ft recovery

Grout

Dark orange-brown to tan, fine to coarse
SAND and SILT, some Clay and fine to
coarse Gravel, little Cobble; dry (very stiff).
(continued)
Orange-brown to tan, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; moist (stiff).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist (dense).

Dark orange-brown, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; dry (stiff).

Dark orange-brown, fine to coarse SAND,
some Silt and fine to coarse Gravel, little
Clay and Cobble; moist to wet (medium
dense).

Brown to dark gray, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; dry (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann
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0.0

14 ft recovery

End of boring at 294 ft bls

Grout

Brown to dark gray, fine to coarse SAND
and SILT, some Clay and fine to coarse
Gravel, little Cobble; moist (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-056a

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280

285

290

LOGGED BY

A. Hoffmann
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Grout

40' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-056a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/19/16-7/19/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-056b

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.8

0.6

0.2

0.0

0.0

0.0

0.0

0.2

0.1

0.0

0.0

6 ft recovery
Sample
CFMW-057a-SO-0-0.5
collected
Sample
CFMW-057a-SO-0.5-2
collected

8 ft recovery

Sample
CFMW-057a-SO-10-12
collected

9 ft recovery

5 ft recovery

15 ft recovery

Sample
CFMW-057a-SO-30-35
collected

15 ft recovery

Grout

128' of
Schedule 40
PVC Riser

Dark brown, fine to medium SAND, trace
silt and organics; dry.
Brown, fine to medium SAND, trace silt;
dry.

Brown, fine to medium SAND, some Silt,
little Clay; moist.

Brown, fine to coarse SAND and fine to
medium GRAVEL, little Silt; moist.

Brown, medium GRAVEL; moist.

Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.

Brown, fine to coarse SAND, some fine to
coarse GRAVEL, little Cobble; moist.

Brown, fine to medium SAND; wet.

Brown, fine to coarse SAND, trace medium
gravel; wet.

Brown, fine to medium SAND, trace silt;
wet (medium dense).

Brown, fine to medium SAND, little Silt; wet
(medium stiff).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/27/16-7/30/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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A. Hoffmann
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

10 ft recovery

12 ft recovery

Grout

128' of
Schedule 40
PVC Riser

Brown, fine to medium SAND, little Silt; wet
(medium stiff). (continued)

Brown, fine to medium SAND, trace silt;
wet (loose).

Brown, fine to coarse SAND; wet (loose).

Brown, fine SAND, some Silt; wet (medium
stiff).

Brown, fine SAND and SILT, some high
plasticity Clay; wet (medium stiff).

Light gray, fine SAND and SILT, some high
plasticity Clay; wet (medium stiff).

Light gray, fine SAND and SILT, some high
plasticity Clay, little fine Gravel; wet (stiff).

Brown to light gray, fine to coarse SAND,
some fine Gravel, little Silt, trace clay; wet
(loose).

Light brown to light gray, SILT, some low
plasticity Clay and fine to medium Sand,
little fine Gravel; moist (stiff).

Light brown to light gray, SILT, some low
plasticity Clay, little fine Gravel, trace fine
to coarse sand; moist to dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

7" Conductor casing set to
113 ft bls
13 ft recovery

14 ft recovery

16 ft recovery

15 ft recovery

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Bentonite

Light brown to light gray, SILT, some low
plasticity Clay, little fine Gravel, trace fine
to coarse sand; moist to dry (very stiff).
(continued)

Light brown to light gray, SILT, some high
plasticity Clay, little fine to coarse Gravel
and fine to coarse Sand; dry (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, trace cobble; moist
(stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay, trace cobble; moist to
wet (medium stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

5 ft recovery

Bentonite

Grout

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
high plasticity Clay; moist to wet (stiff).
(continued)

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, trace cobble; moist to
wet (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some high plasticity Clay and
fine to coarse Gravel; moist (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some high plasticity Clay and
fine to coarse Gravel; moist to wet (stiff).

Brown, SILT AND CLAY, some fine to
coarse SAND and fine to coarse Gravel,
trace cobble; dry (very stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

10 ft recovery

10 ft recovery

13 ft recovery

Grout

Dark orange-brown, fine to coarse
GRAVEL and SILT, some Cobble, little fine
to coarse Sand; wet (medium dense).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
Cobble and high plasticity Clay; moist to
wet (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel, little
Cobble and high plasticity Clay; moist
(stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
high plasticity Clay, little Cobble; dry (stiff).

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

16 ft recovery

End of boring at 300 ft bls

Grout

Dark orange-brown, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist
(stiff). (continued)

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-057a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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Grout

80' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Refer to geologic log for adjacent deep
monitoring well CFMW-059a for lithology.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/26/16-7/27/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-059

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5 ft recovery
Sample
CFMW-059a-SO-0-0.5 and
CFMW-059a-SO-0-0.5-Pb
collected
Sample
CFMW-059a-SO-0.5-2
collected
10 ft recovery

Sample
CFMW-059a-SO-10-12
collected

6 ft recovery

7 ft recovery

10 ft recovery

8 ft recovery

Grout

158' of
Schedule 40
PVC Riser

Dark brown, fine to coarse SAND, little fine
to medium Gravel and Silt; moist.
Brown, fine to coarse SAND and fine to
medium GRAVEL; dry.
Brown, fine GRAVEL, some fine to coarse
Sand and medium to coarse Gravel; dry.

Brown, fine GRAVEL, some fine to coarse
Sand and medium to coarse Gravel; moist.

Brown, fine to coarse SAND and fine to
coarse GRAVEL, trace cobble; dry.

COBBLE (pulverized); dry.

Brown, medium GRAVEL, trace fine to
coarse sand; dry.

Brown, fine to coarse GRAVEL, some
Cobble (whole and pulverized), little fine to
coarse Sand; dry (loose).

Brown, fine to coarse SAND and fine to
medium GRAVEL, some Cobble (whole
and pulverized); dry (loose).

Brown, fine to coarse GRAVEL, some
Cobble (pulverized), little fine to coarse
Sand; dry (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

Aluminum City

Continuous Core 7/22/16-7/26/166-inches

Cascade Drilling / Carlos Anguiano
DRILLING EQUIPMENT/METHOD

Truck Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10 ft recovery

10 ft recovery

15 ft recovery

Sample
CFMW-059a-SO-79-84
collected

15 ft recovery

15 ft recovery

Grout

158' of
Schedule 40
PVC Riser

Brown, fine to coarse SAND, some fine to
coarse Gravel; dry (loose).

Brown, fine to medium SAND; moist.

Brown, fine SAND; moist.

Brown, fine SAND, trace silt; wet.

Brown, fine to medium SAND; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

Grout

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Brown, fine to medium SAND; wet.
(continued)

Brown-gray, fine SAND and SILT; wet
(medium stiff).

Brown-gray, fine SAND and SILT, little high
plasticity Clay; wet (medium stiff).

Light gray to light brown, fine SAND and
SILT, some high plasticity Clay; moist to
wet (stiff).

Brown, coarse SAND, little Silt and fine to
medium Sand, trace fine to coarse gravel
and cobble; wet.

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

110
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LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

15 ft recovery

15 ft recovery

15 ft recovery

11 ft recovery

Well Plug

Bentonite

Grout

Orange-yellow, fine to coarse SAND and
SILT, some fine to coarse Gravel and Clay;
moist to wet (stiff).

Brown to dark-orange, fine to coarse SAND
and SILT, some fine to coarse Gravel and
low plasticity Clay, little Cobble; moist to
wet (stiff).

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel and low
plasticity Clay, little Cobble; moist to wet
(stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

165
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220

LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

15 ft recovery

16 ft recovery

11 ft recovery

15 ft recovery

Grout

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel and low
plasticity Clay, little Cobble; moist to wet
(stiff). (continued)

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay and
Cobble; moist to wet (stiff).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

225
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LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.0

0.0

0.0

0.0

0.0

7 ft recovery

5 ft recovery

4 ft recovery

4 ft recovery

End of boring at 300 ft bls

Grout

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay and
Cobble; moist to wet (stiff). (continued)

Gray, BOULDER; wet.

Brown, fine to coarse SAND, some fine to
coarse Gravel, Silt and Cobble
(pulverized); dry (dense).

Brown, fine to coarse SAND and SILT,
some fine to coarse Gravel, little Clay,
trace cobble (pulverized); dry (dense).

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

(continued)

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 6

LOCATION

APPROVED BY

CFMW-059a

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

280
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295

300

LOGGED BY

A. Hoffmann

Page

48.387708 -114.158134
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0.6

1.3

1.0

2.5

0.3

0.6

1.5

0.2

1.0

0.2

1.2

4 ft recovery

Sample CFMW-061-SO-0-0.5
and CFMW-061-SO-0-0.5-Pb
collected

Sample CFMW-061-SO-0.5-2
collected

5 ft recovery

4 ft recovery

5 ft recovery

5 ft recovery

End of boring at 25 ft bls

Grout

13' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, some fine to
coarse Gravel, little Cobble, trace silt; moist
(loose).
Brown, fine SAND, some fine to coarse
Gravel, little Cobble, trace silt; moist
(loose).
Light to dark brown, SILT, some fine Sand,
trace organic roots; moist (dense).

Light brown, SAND and SILT, trace fine
gravel; moist (stiff).

Brown, medium to coarse GRAVEL, some
fine to medium Sand, little Cobble; wet
(loose).

Brown, fine to coarse GRAVEL, some fine
Sand, little Cobble, trace silt; wet (medium
dense).

Brown, fine to medium SAND, some fine to
coarse Gravel and Boulder, little Silt; wet
(medium dense).

Brown, fine to medium GRAVEL, some fine
to medium Sand, little Cobble, trace silt;
wet (loose).

Brown to red, medium to coarse SAND,
little fine Gravel, trace cobble; wet (loose).

Brown to red, coarse GRAVEL, some
medium to coarse Sand and Cobble, trace
silt; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

South Percolation Ponds

Continuous Core 7/12/16-7/13/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-061

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.387514 -114.132974
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2.5

0.4

0.2

0.2

0.3

1.6

0.0

0.0

0.0

0.1

0.1

0.1

4 ft recovery
Sample CFMW-064-SO-0-0.5
and CFMW-064-SO-0-0.5-Pb
collected

Sample CFMW-064-SO-0.5-2
collected

5 ft recovery

4 ft recovery

Sample
CFMW-064-SO-10-12
collected

3 ft recovery

5 ft recovery

5 ft recovery, some orange
staining

End of boring at 30 ft bls

Grout

20' of
Schedule 40
PVC Riser

Bentonite Plug

#2 Sand

10' of 20-Slot
Schedule 40
PVC Screen

Well Plug

Dark brown, fine SAND, little Silt, trace fine
gravel, cobble and organic roots; moist.
Light brown, fine SAND, trace silt; moist
(loose).
Light brown with red tint, fine SAND, little
Silt, trace organic roots; moist (dense).

Brown with red tint, fine SAND, little fine to
coarse Gravel, trace cobble and silt; moist
(loose).

Red-brown to light gray, fine SAND, some
fine to coarse Gravel, little Cobble and
Crushed rock; dry to moist (loose).

Brown, fine SAND, little fine to medium
Gravel, trace cobble; moist (loose).
Brown with red tint, fine SAND, some fine
to medium Gravel, trace cobble; dry
(loose).
Brown, fine to medium GRAVEL, some fine
Sand and Cobble; wet (medium dense).

Brown, fine to coarse SAND, little fine
Gravel, trace cobble; wet (loose).
Brown to gray, fine to medium GRAVEL,
some fine to medium Sand, little Cobble;
wet (loose).

Gray to brown, fine GRAVEL, some fine to
medium Sand, little Cobble; wet (loose).

Gray to brown, fine to medium GRAVEL,
some fine to medium Sand, little Cobble,
trace silt; wet (medium dense).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

6-in. / Sonic Bit

South Percolation Ponds

Continuous Core 7/11/16-7/11/166-inches

Cascade Drilling / Jeremiah Charlton
DRILLING EQUIPMENT/METHOD

Track Mounted / Rotosonic
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

Stick Up J-Plug

Cement

MAT. 20-SlotDIA.TOTAL LENGTH SLOT SIZEft

SCREEN:CASING MAT./DIA.

Slotted SCH 40 PVCTYPE 2-inchSCH 40 PVC / 2-inch 10.0

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

WELL CONSTRUCTION LOGof 1

LOCATION

APPROVED BY

CFMW-064

2476.0001Y002 / CFAC RI/FS Phase 1

A. Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page
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1.9

1.1

3.7

4.0

1.2

2 ft recovery

Sample CFSB-001 0-0.5
collected

Sample CFSB-001 0.5-2
collected

1.5 ft recovery

4 ft recovery

2 ft recovery

Sample CFSB-001 10-12
collected

Boring completed at 12 ft bls

Dark brown, fine SAND and SILT, some Clay, trace gravel and organics;
moist.

Brown, fine to coarse SAND, some Gravel, trace silt; moist.

Brown, GRAVEL and SAND, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Landfill

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-001

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis

Page

48.40140456 -114.1363646
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0.0

1.6

1.2

1.7

0.2

1.25 ft recovery

Sample CFSB-002 0-0.5
collected

Sample CFSB-002 0.5-2
collected

3 ft recovery, 8 inches of
wood fragment

3.75 ft recovery

2 ft recovery

Sample CFSB-002 10-12
collected

Boring completed at 12 ft bls

Brown, SILT, some Sand, little Gravel, trace organics; moist.

Brown, fine to coarse SAND, some Gravel and Silt; moist.

Brown, fine to coarse SAND and GRAVEL, some Organics, trace silt; moist.

Brown, GRAVEL and SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Landfill

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-002

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis

Page

48.40043586 -114.1369323
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3.1

3.9

20.3

2.4

8.9

2 ft recovery

Sample CFSB-003 0-0.5
collected

Sample CFSB-003 0.5-2
collected

0.5 ft recovery

2.5 ft recovery

2 ft recovery

Sample CFSB-003 10-12
collected

Boring completed at 12 ft bls

Dark brown, fine SAND and SILT, some Clay; moist.

Brown, SAND and GRAVEL, trace silt; moist.

Brown, SAND, some Gravel, trace silt; moist.

Brown, SAND, little Gravel, trace silt; moist.

Brown, GRAVEL, some Silt and Sand; moist.

Brown, GRAVEL, some Sand, trace silt; moist.

Brown, fine to coarse SAND, trace silt and gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Landfill

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-003

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Mason
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0.9

4.5

0.0

0.0

0.0

1.25 ft recovery, black carbon
material

Sample CFSB-004 0-0.5
collected

Sample CFSB-004 0.5-2
collected

1.0 ft recovery

1.65 ft recovery

1.0 ft recovery

Sample CFSB-004 10-12
collected

Boring completed at 12 ft bls

Brown to dark brown, fine to coarse SAND and GRAVEL, trace organics;
moist.

Brown, fine to coarse SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Wet Scrubber Sludge Pond

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-004

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis
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1.9

2.3

1.9

1.9

1.1

2 ft recovery

Sample CFSB-005 0-0.5
collected

Sample CFSB-005 0.5-2
collected

1.5 ft recovery

2.5 ft recovery

1.0 ft recovery

Sample CFSB-005 10-12
collected

Boring completed at 12 ft bls

Dark brown, fine SAND and SILT, some Clay, little Gravel; moist.

Brown, GRAVEL, little Sand, trace silt; moist.

Brown, SAND and GRAVEL; moist to wet.

Brown, GRAVEL, some Sand, trace silt; moist to wet.

Brown, GRAVEL and SAND, some Silt; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Landfill

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-005

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis

Page

48.39982807 -114.133338
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0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-006 0-0.5
collected

Sample CFSB-006 0.5-2
collected
1.5 ft recovery

2.5 ft recovery

1.5 ft recovery

Sample CFSB-006 10-12
collected

Boring completed at 15 ft bls

Brown to gray, fine to coarse SAND, some Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND, little Gravel, trace cobble; moist.

Brown, SAND and GRAVEL, trace cobble and silt; moist.

Brown, fine to coarse SAND, some Gravel, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North Leachate Pond

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-006

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39981807 -114.130684
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6.3

1.7

1.1

4.2

1.25 ft recovery

Sample CFSB-007 0-0.5
collected

Sample CFSB-007 0.5-2
collected

1.5 ft recovery

5 ft recovery

1.0 ft recovery

Sample CFSB-007 10-12
collected

Boring completed at 12 ft bls

Brown, GRAVEL and SAND, little Silt, trace organics; moist.

Brown, GRAVEL and SAND, little Silt; moist.

Brown, fine to medium SAND and SILT; moist.

Brown, SILT, little Sand; moist.

Gray-brown, SAND, some Gravel, little Silt; moist.

Brown, GRAVEL and SAND, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Wet Scrubber Sludge Pond

2" Macro-Core 5/25/16-5/25/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-007

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis

Page

48.3981463 -114.1346168
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0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-008 0-0.5
collected

Sample CFSB-008 0.5-2
collected
No recovery

2 ft recovery

2.5 ft recovery

Sample CFSB-008 10-12
collected

Boring completed at 15 ft bls

Brown, fine to medium SAND, some Silt, little Gravel, trace cobble; moist.

No recovery.

Brown, fine SAND, some Silt, little Gravel; moist.

Gray, GRAVEL, some fine to coarse Sand; moist.

Brown, fine to medium SAND, some Silt, little Gravel and Crushed rock,
trace cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

East Landfill

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-008

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.3982978 -114.1299972
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0.1

0.0

0.0

0.0

2 ft recovery

Sample CFSB-009 0-0.5
collected

Sample CFSB-009 0.5-2
collected
1.5 ft recovery

2.5 ft recovery

2.5 ft recovery

Sample CFSB-009 10-12
collected

Boring completed at 15 ft bls

Dark brown, SAND and SILT, some Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some Gravel, little Silt, trace cobble; moist.

Brown, SILT and fine SAND, some Gravel, trace cobble; moist.

Dark brown, SILT, trace gravel; moist.

Dark brown, SILT and GRAVEL; wet.

Dark brown, SILT, trace fine sand and gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Leachate Pond

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-009

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39759241 -114.1290949
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-010 0.5-2
collected
3 ft recovery

1 ft recovery

Sample CFSB-010 10-12
collected

Boring completed at 15 ft bls

Asphalt.

Brown, fine to coarse SAND and GRAVEL, trace clay; moist.

Brown, fine to medium SAND and GRAVEL, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Fueling Area

2" Macro-Core 5/21/16-5/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-010

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39491396 -114.1359679
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0.2

4.6

1.4

0.0

Recovery not noted

Sample CFSB-011 0-0.5
collected

Sample CFSB-011 0.5-2
collected
Recovery not noted

1 ft recovery

Recovery not noted

Sample CFSB-011 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay, little Cobble and Orgaincs;
moist.
Dark brown to tan, fine SAND and SILT, some Clay and Gravel; moist.

Brown, GRAVEL; moist.

Dark brown, GRAVEL and medium to coarse SAND; moist.

Dark brown, GRAVEL and medium to coarse SAND; wet.

Dark brown, GRAVEL and medium to coarse SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-West Percolation Pond

2" Macro-Core 5/19/16-5/19/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-011

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39852537 -114.1435572
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10.4

5.3

6.4

4.6

1.5 ft recovery

Sample CFSB-012 0.5-2
collected

3 ft recovery

5 ft recovery

2 ft recovery

Sample CFSB-012 10-12
collected

Boring completed at 12 ft bls

Asphalt.

Brown, GRAVEL, some fine to medium Sand; moist.

Brown, GRAVEL and fine to coarse SAND, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Fueling Area

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-012

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis
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48.39488328 -114.1356066
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0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-013 0-0.5
collected

Sample CFSB-013 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-013 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay, little Gravel; moist

Brown, GRAVEL and SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-West Percolation Pond

2" Macro-Core 5/19/16-5/19/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-013

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39762553 -114.1455486
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0.0

8.4

0.0

0.0

0.0

Recovery not noted

Sample CFSB-014 0-0.5
collected

Sample CFSB-014 0.5-2
collected
Recovery not noted

2.5 ft recovery

5 ft recovery

Sample CFSB-014 10-12
collected

Boring completed at 15 ft bls

Dark brown, SILT; moist.
Brown, fine to coarse SAND and GRAVEL; moist.
Brown, GRAVEL and fine to coarse SAND, some Cobble, trace silt; moist.

Brown, fine to coarse SAND and GRAVEL; wet to moist.

Tan, SILT and fine SAND, little fine to coarse Gravel; wet.

Brown, fine to coarse SAND and GRAVEL, trace silt; wet.

Tan, SILT and fine to coarse SAND, little fine to coarse Gravel; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-West Percolation Pond

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-014

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

C. Arendt

Page

48.39794933 -114.1440902
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8.8

7.3

4.0

8.8

0.0

Recovery not noted

Sample CFSB-016 0-0.5
collected
1.5 ft recovery

Sample CFSB-016 0.5-2
collected

Recovery not noted

Recovery not noted

Recovery not noted, refusal at
14 ft

Sample CFSB-016 10-12
collected

Boring completed at 14 ft bls

Dark brown, SILT; wet.
Brown, fine to coarse SAND and GRAVEL; wet.
Tan to brown, fine to coarse SAND and GRAVEL; wet.

Brown, fine to coarse SAND and GRAVEL, trace silt and cobble; wet.

Light brown, SILT, some fine to coarse Sand and fine to medium Gravel;
moist.

Tan, SILT, some fine to coarse Sand, little fine to coarse Gravel and Clay;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-West Percolation Pond

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-016

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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C. Arendt

Page

48.39710383 -114.1437944
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0.0

0.0

0.0

2 ft recovery

Sample CFSB-019 0-0.5
collected
2 ft recovery

Sample CFSB-019 0.5-2
collected
No recovery, hammer cap
and pull cap broken

No recovery, hammer cap
and pull cap broken

5 ft recovery

Sample CFSB-019 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine to coarse SAND, trace gravel; moist.

Brown to dark brown, fine to coarse SAND, little Gravel and Cobble; moist.

No recovery.

Brown, fine to medium SAND and fine to coarse GRAVEL, trace silt and
clay; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Overflow Ditch

2" Macro-Core 6/13/16-6/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-019

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

S. Mason

Page

48.39712707 -114.141199

5

10

15

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-021 0-0.5
collected

Sample CFSB-021 0.5-2
collected

1.5 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-021 10-12
collected

Boring completed at 12 ft bls

Dark brown, fine to coarse SAND, some Gravel, little Silt, trace cobble;
moist.

Brown, fine to coarse SAND, some Gravel, little Cobble, trace silt; moist.

Brown, medium to coarse SAND, some Gravel, trace cobble; moist.

Brown, fine to coarse SAND, little Gravel andSilt, trace cobble; moist.

Brown to gray, fine to coarse SAND, some Gravel, little Silt, trace cobble;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Overflow Ditch

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-021

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39766978 -114.137707
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0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-022 0-0.5
collected

Sample CFSB-022 0.5-2
collected

1.5 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-022 10-12
collected

Boring completed at 12 ft bls

Brown, medium to coarse SAND, some Gravel, little Silt, trace cobble;
moist.

Brown, fine to coarse SAND, some Gravel, trace cobble and silt; moist.

Gray, GRAVEL and fine to coarse SAND, some Crushed rock, trace silt and
cobble; moist.

Gray, fine to coarse SAND and GRAVEL, some Crushed rock, little Cobble,
trace silt; moist.

Brown to gray, fine to coarse SAND and GRAVEL, trace cobble and silt;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-East Percolation Pond

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-022

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39723994 -114.1368046
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2.4

0.4

0.0

0.0

Recovery not noted

Sample CFSB-025 0-0.5
collected

Sample CFSB-025 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-025 10-12
collected

Boring completed at 15 ft bls

Dark brown, SILT and CLAY; moist.

Brown, fine to medium SAND, trace fine gravel; moist.

Brown, fine to medium SAND, trace fine gravel; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-East Percolation Pond

2" Macro-Core 6/13/16-6/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-025

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39689643 -114.1361463
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6.5

2.7

0.4

0.2

Recovery not noted,
petroleum/ coal tar pitch odor
Sample CFSB-026 0-0.5
collected

Sample CFSB-026 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-026 10-12
collected

Boring completed at 15 ft bls

Dark brown, CLAY; moist to wet.

Brown, fine to medium SAND, moist.

Brown, GRAVEL and SAND, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-East Percolation Pond

2" Macro-Core 6/13/16-6/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-026

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39681297 -114.1366586
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0.0

0.4

0.0

0.0

Recovery not noted

Sample CFSB-027 0-0.5
collected
Recovery not noted, black
layers interbedded

Sample CFSB-027 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-027 10-12
collected

Boring completed at 15 ft bls

Brown, fine to medium SAND and GRAVEL; moist.

Brown, fine to medium SAND and GRAVEL, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Overflow Ditch

2" Macro-Core 6/13/16-6/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-027

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

S. Mason

Page

48.39681615 -114.1376492
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0.0

1.0

0.8

0.5 ft recovery

Sample CFSB-028 0-0.5
collected
0.75 ft recovery

Sample CFSB-028 0.5-2
collected

1.5 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-028 10-12
collected

Boring completed at 12 ft bls

Brown, GRAVEL and SILT, some fine to coarse Sand, trace black sand;
moist.

Brown, GRAVEL and fine to coarse SAND, little Silt; moist.

Brown, GRAVEL and SAND, some Silt; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Influent Ditch

2" Macro-Core 7/18/16-7/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-028

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis
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48.396531 -114.1366981
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0.1

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-029 0-0.5
collected

Sample CFSB-029 0.5-2
collected
1 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-029 10-12
collected

Boring completed at 15 ft bls

Brown, SAND, some Gravel, trace silt and fine to coarse sand; moist.

Brown, medium to coarse SAND, some Gravel, little Cobble, trace silt;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

North-East Percolation Pond

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-029

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39683325 -114.1353518

5

10

15

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

Recovery not noted

Sample CFSB-030 0-0.5
collected

Sample CFSB-030 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-030 10-12
collected

Boring completed at 15 ft bls

Brown to dark brown, fine to medium SAND, little Silt and Organics; moist.

Brown, fine to medium SAND, trace silt and orgaincs; moist.

Brown to gray, fine to medium SAND and fine to coarse GRAVEL; moist.

Brown to gray, fine to medium SAND and fine to coarse GRAVEL; moist to
wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Influent Ditch

2" Macro-Core 6/13/16-6/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-030

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39637665 -114.1358541
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-033 0-0.5
collected

Sample CFSB-033 0.5-2
collected
2.5 ft recovery

2 ft recovery

2.25 ft recovery

Sample CFSB-033 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, some Gravel, trace cobble and silt; moist.

Dark brown, fine to coarse SAND, some Gravel, trace cobble; moist.

Brown, fine to coarse SAND, some Silt and Gravel; moist.

Brown, fine to medium SAND, little Gravel, trace silt; moist.

Brown, fine to coarse SAND, little Gravel and Silt; moist.

Light brown to gray, fine to medium SAND, some Crushed rock; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Operational Grid

2" Macro-Core 5/23/16-5/23/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-033

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39678243 -114.1343746
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-034 0-0.5
collected

Sample CFSB-034 0.5-2
collected
3 ft recovery

3 ft recovery

3 ft recovery

Sample CFSB-034 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and fine to coarse GRAVEL, trace silt; moist.

Brown, SAND, some Gravel; moist.

Brown, fine to coarse SAND and fine to coarse GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Operational Grid

2" Macro-Core 5/31/16-5/31/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-034

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

C. Arendt

Page

48.39708658 -114.1330847
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-035 0-0.5
collected

Sample CFSB-035 0.5-2
collected
3 ft recovery

2 ft recovery

2.5 ft recovery, interbedded
with black silt layer

Sample CFSB-035 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and fine to coarse GRAVEL, trace silt; moist.

Brown, fine to coarse SAND and fine to coarse GRAVEL, some Silt, trace
clay; moist.

Brown, fine to coarse SAND, some fine to coarse Gravel and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Operational Grid

2" Macro-Core 5/31/16-5/31/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-035

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

C. Arendt

Page

48.39729602 -114.132482
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-036 0-0.5
collected

Sample CFSB-036 0.5-2
collected
Recovery not noted

2.5 ft recovery

Recovery not noted

Sample CFSB-036 10-12
collected

Boring completed at 15 ft bls

Light brown to brown, fine to coarse SAND and fine to coarse GRAVEL,
little Silt; moist.
Brown, fine to coarse SAND, some fine to coarse Gravel, trace silt; moist.

Brown, fine to coarse SAND, some fine to coarse Gravel, little Silt; moist.

Brown, fine to coarse SAND, some fine to coarse Gravel, trace silt; moist.

Brown, fine to coarse SAND, little Silt; moist.

Brown, fine to coarse SAND, trace fine to coarse gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Operational Grid

2" Macro-Core 5/31/16-5/31/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-036

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

C. Arendt

Page

48.39658604 -114.1327645
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-037 0-0.5
collected

Sample CFSB-037 0.5-2
collected
2 ft recovery

No recovery

5 ft recovery

Sample CFSB-037 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and fine to coarse GRAVEL, trace silt; moist.

Brown, fine to coarse SAND and fine to coarse GRAVEL, some Silt; moist.

No recovery.

Brown, fine to coarse SAND, some fine to coarse Gravel, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Operational Grid

2" Macro-Core 5/31/16-5/31/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-037

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

C. Arendt

Page

48.39656263 -114.1307193

5

10

15

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-044 0-0.5
collected
Black staining

Sample CFSB-044 0.5-2
collected
0.5 ft recovery

Recovery not noted

2.5 ft recovery

Sample CFSB-044 10-12
collected

Boring completed at 15 ft bls

Brown to dark brown, fine to coarse SAND and GRAVEL, trace organics;
moist.
Brown, fine to coarse SAND and GRAVEL; moist.

Brown, GRAVEL and medium to coarse SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/21/16-5/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-038

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39598165 -114.1399011
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0.0

6.1

6.3

5.6

4.1

2 ft recovery, black staining

Sample CFSB-040 0-0.5
collected
Black staining

Sample CFSB-040 0.5-2
collected
Recovery not noted

Recovery not noted, no
staining

4 ft recovery

Sample CFSB-040 10-12
collected

Black staining

Boring completed at 15 ft bls

Brown, GRAVEL and fine to coarse SAND; moist.

Brown, GRAVEL, some Sand; moist.

Brown, SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-040

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39574983 -114.1368196
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2.4

4.1

4.9

3.6

2 ft recovery

Sample CFSB-042 0-0.5
collected

Sample CFSB-042 0.5-2
collected
0.5 ft recovery

Recovery not noted

Recovery not noted

Sample CFSB-042 10-12
collected

Boring completed at 15 ft bls

Brown to gray, SAND and GRAVEL, trace clay; moist.

Red-brown, GRAVEL and medium to coarse SAND; moist.

Brown, fine to coarse SAND; moist.

Variegated, GRAVEL, some fine to medium Sand; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-042

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39600743 -114.1357634
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0.0

0.0

4.0

2.5

2 ft recovery, black staining

Sample CFSB-044 0-0.5
collected

Sample CFSB-044 0.5-2
collected
Recovery not noted

0.5 ft recovery

Recovery not noted

Sample CFSB-044 10-12
collected

Boring completed at 15 ft bls

Brown to dark brown, GRAVEL, some Sand, trace clay; moist.

Brown, GRAVEL, some fine to medium Sand, trace clay; moist.

Brown, fine to coarse SAND, little Gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-044

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39589607 -114.1350592
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-045 0-0.5
collected

Sample CFSB-045 0.5-2
collected
Recovery not noted

Recovery not noted

4 ft recovery, Gray to black
staining

Sample CFSB-045 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, some Gravel, trace black coal tar pitch; moist.

Brown, fine to coarse SAND, some Gravel; moist.

Brown, fine to medium SAND, trace gravel; dry.

Brown to dark gray, SAND and GRAVEL; dry.

Brown, GRAVEL and SAND; dry.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/21/16-5/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-045

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39556691 -114.135881
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3.5

4.9

5.5

0.0

2 ft recovery

Sample CFSB-046 0-0.5
collected

Sample CFSB-046 0.5-2
collected
Recovery not noted

Recovery not noted

0.5 ft recovery

Sample CFSB-046 10-12
collected

Boring completed at 15 ft bls

Brown, GRAVEL, some fine to coarse Sand; moist.

Brown, fine to medium SAND, some Gravel; moist.

Brown, fine to medium SAND and GRAVEL; moist.

Brown, fine to medium SAND, trace gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-046

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39577059 -114.1353176
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2.6

5.2

6.1

0.0

Recovery not noted

Sample CFSB-048 0-0.5
collected

Sample CFSB-048 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-048 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay and Gravel, trace orgaincs;
moist.
Dark brown, GRAVEL, some Sand and Clay, trace orgaincs; moist.

Brown, fine to medium SAND, trace gravel; moist.

Brown, fine to medium SAND, little Gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-048

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39574049 -114.1345257
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2.4

4.5

3.3

3.4

1 ft recovery

Sample CFSB-049 0.5-2
collected

1 ft recovery

0.5 ft recovery

1 ft recovery

Sample CFSB-049 10-12
collected

Boring completed at 12 ft bls

Asphalt.

Brown, GRAVEL and fine to coarse SAND, little Silt; moist.

Brown, GRAVEL and fine to medium SAND, trace silt; moist.

Brown, fine to medium SAND, some Gravel, little Silt; moist.

Brown, GRAVEL and fine to medium SAND, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-049

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis

Page

48.39548299 -114.1338847
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0.0

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-050 0-0.5
collected
White, fibrous material

Sample CFSB-050 0.5-2
collected
0.5 ft recovery

Recovery not noted

3 ft recovery

Sample CFSB-050 10-12
collected

Boring completed at 15 ft bls

Brown, GRAVEL and SAND; moist.

Brown to dark brown, GRAVEL and SAND, little Clay; moist.

Brown, GRAVEL, little fine to coarse Sand; moist.

Brown, GRAVEL and fine to coarse SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/21/16-5/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-050

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39530717 -114.138023
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0.0

0.0

0.0

0.0

2 ft recovery
Black staining
Sample CFSB-051 0-0.5
collected

Sample CFSB-051 0.5-2
collected
1 ft recovery

2.5 ft recovery

3 ft recovery

Sample CFSB-051 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and GRAVEL; moist.

Brown to dark brown, fine to coarse SAND and GRAVEL; moist.

Brown to gray, medium to coarse SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/21/16-5/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-051

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39522792 -114.1372589
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4.3

1.9

5.3

Recovery not noted

Sample CFSB-052 0.5-2
collected
No recovery

2 ft recovery

3.5 ft recovery

Sample CFSB-052 10-12
collected

Boring completed at 15 ft bls

Concrete.

Tan, SAND and GRAVEL, trace silt; dry.

No recovery.

Brown, GRAVEL, some Sand; dry to moist.

Brown, SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Paste Plant

2" Macro-Core 5/20/16-5/20/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-052

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39526414 -114.1358252
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0.0

0.0

0.0

0.0

0.0

1 ft recovery

Sample CFSB-053 0.5-2
collected
2 ft recovery

1.5 ft recovery

3 ft recovery

Sample CFSB-053 10-12
collected

Boring completed at 15 ft bls

Asphalt.

Brown, fine to coarse SAND and GRAVEL, trace silt; wet to moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Fueling Area

2" Macro-Core 5/31/16-5/31/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-053

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

C. Arendt

Page

48.39472275 -114.1356199
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WELL NO.
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3.3

2.1

2.3

2.0

4.8

1.5 ft recovery

Sample CFSB-054 0-0.5
collected

Sample CFSB-054 0.5-2
collected

1 ft recovery

2 ft recovery

1 ft recovery

Sample CFSB-054 10-12
collected

Boring completed at 12 ft bls

Brown to dark gray, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown, GRAVEL, some fine to coarse Sand, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Fueling Area

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-054

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39505601 -114.1349626
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3.4

4.9

1.9

2.2

3.3

1 ft recovery

Sample CFSB-055 0-0.5
collected

Sample CFSB-055 0.5-2
collected

0.6 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-055 10-12
collected

Boring completed at 12 ft bls

Brown to dark brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Bronw, fine to coarse SAND and GRAVEL, little Silt; moist to wet.

Brown, GRAVEL, some Sand, little Silt; moist to wet.

Brown, GRAVEL, some Sand; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Fueling Area

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-055

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39507121 -114.1342052
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1.2

2.2

1.0

0.8

1.2

1.5 ft recovery, 2" of black
fine sand

Sample CFSB-057 0-0.5
collected

Sample CFSB-057 0.5-2
collected

1 ft recovery

1.6 ft recovery

1 ft recovery

Sample CFSB-057 10-12
collected

Boring completed at 12 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown to dark brown, fine to coarse SAND and GRAVEL; trace silt; moist.

Brown, GRAVEL and SAND, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Raw Materials Loading/Unloading Area

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-057

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39506141 -114.1331512
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1.3

1.1

1.5

1.8

2.5

1.25 ft recovery, black 1" thick
layers

Sample CFSB-059 0-0.5
collected

Sample CFSB-059 0.5-2
collected

1.5 ft recovery

2.5 ft recovery

1.5 ft recovery

Sample CFSB-059 10-12
collected

Boring completed at 12 ft bls

Brown, fine to coarse SAND, some Silt and Gravel; moist.

Brown, fine to coarse SAND, some Gravel, little Silt; moist.

Brown, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist to wet.

Brown, fine to coarse SAND and GRAVEL; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Raw Materials Loading/Unloading Area

2" Macro-Core 5/28/16-5/28/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-059

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39504638 -114.1319922
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0.0

0.0

0.0

0.0

1 ft recovery

Sample CFSB-060 0-0.5
collected

Sample CFSB-060 0.5-2
collected

2 ft recovery

2.5 ft recovery

2 ft recovery

Sample CFSB-060 10-12
collected

Boring completed at 12 ft bls

Brown, GRAVEL, little Sand, trace silt; moist.

Brown, GRAVEL and SAND, trace silt; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-060

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39499436 -114.1297174
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5.7

1.9

2.1

2.2

9.8

Recovery not noted

Sample CFSB-062 0-0.5
collected
1.5 ft recovery

Sample CFSB-062 0.5-2
collected

1.5 ft recovery

3 ft recovery

4 ft recovery

Sample CFSB-062 10-12
collected

Boring completed at 14 ft bls

Brown, fine to coarse SAND, some fine to coarse Gravel, trace silt and
orgaincs; moist.

Brown, fine to coarse SAND, some fine to coarse Gravel, little Silt, trace
orgaincs; moist.

Brown, fine to coarse SAND and GRAVEL, little Cobble; moist.

Brown, fine to coarse SAND and GRAVEL, little Cobble, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Percolation Pond

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-062

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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8

9

10

11

12
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14

LOGGED BY

C. Arendt

Page

48.39415626 -114.1410678
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-064 0-0.5
collected
1.2 ft recovery

Sample CFSB-064 0.5-2
collected

3 ft recovery

1 ft recovery

3 ft recovery

Sample CFSB-064 10-12
collected

Boring completed at 14 ft bls

Brown, SILT, some fine to coarse Sand and Gravel, little Organics; moist.

Brown, fine to coarse SAND, little medium to coarse Gravel and Silt, trace
organics; moist.

Brown, fine to coarse SAND and GRAVEL, little Cobble; moist.

Brown, fine to coarse SAND and GRAVEL, little Silt and Cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Percolation Pond

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-064

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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9

10
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14

LOGGED BY

C. Arendt

Page

48.39400852 -114.1411079
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1.8

8.0

2.2

4.8

4.1

Recovery not noted

Sample CFSB-065 0-0.5
collected

Sample CFSB-065 0.5-2
collected

1 ft recovery

3.5 ft recovery

4 ft recovery

Sample CFSB-065 10-12
collected

Boring completed at 14 ft bls

Brown, fine to coarse SAND, some fine to coarse Gravel, little Silt; moist.

Brown, fine to coarse SAND and GRAVEL; moist.

Dark brown, SILT, some fine to coarse Sand and Gravel, trace organics;
moist.

Brown, fine to coarse SAND and GRAVEL, little Silt, trace cobble; moist.

Brown, fine to coarse SAND, some fine to coarse Gravel and Cobble, trace
silt; moist.

Brown, fine to coarse SAND and GRAVEL, little Cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

West Percolation Pond

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-065

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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9

10
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14

LOGGED BY

C. Arendt

Page

48.39390367 -114.1405138
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0.0

0.0

0.0

0.0

1 ft recovery

Sample CFSB-066 0-0.5
collected

Sample CFSB-066 0.5-2
collected

1 ft recovery

No recovery

1.2 ft recovery

Sample CFSB-066 10-12
collected

Boring completed at 12 ft bls

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Brown, fine to coarse SAND and GRAVEL; moist.

Brown, fine to medium SAND, little Gravel; moist to wet.

No recovery.

Brown, GRAVEL and SAND, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-066

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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LOGGED BY

G. Davis

Page

48.3932942 -114.129822
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0.0

0.0

0.0

0.0

0.75 ft recovery

Sample CFSB-068 0.5-2
collected

1.5 ft recovery

3 ft recovery

0.8 ft recovery

Sample CFSB-068 10-12
collected

Boring completed at 12 ft bls

Asphalt.

Brown, fine to coarse SAND, little Gravel, trace silt; moist.

Brown, fine to coarse SAND, some Silt, little Gravel; moist.

Brown, GRAVEL and fine to coarse SAND; moist.

Brown, fine to coarse SAND, some Gravel, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-068

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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LOGGED BY

G. Davis

Page

48.39271427 -114.1298827
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0.0

0.0

0.0

0.0

0.0

1.5 ft recovery

Sample CFSB-069 0-0.5
collected

Sample CFSB-069 0.5-2
collected

2 ft recovery

2.5 ft recovery

1 ft recovery

Sample CFSB-069 10-12
collected

Boring completed at 12 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown, fine to coarse SAND, some Gravel, trace silt; moist.

Brown, fine to coarse SAND, some Gravel; moist.

Brown, fine to coarse SAND and GRAVEL; moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-069

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis
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48.39209137 -114.1294442
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0.0

0.0

0.0

0.0

0.0

1.5 ft recovery

Sample CFSB-071 0-0.5
collected

Sample CFSB-071 0.5-2
collected

2.4 ft recovery

4 ft recovery

2 ft recovery

Sample CFSB-071 10-12
collected

Boring completed at 12 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Brown to gray, fine to coarse SAND, some Gravel, trace silt; moist.

Brown, fine to coarse SAND and SILT, some Gravel; moist.

Brown, GRAVEL and fine to coarse SAND, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-071

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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LOGGED BY

G. Davis

Page

48.39126322 -114.1295692

1

2

3

4

5

6

7

8

9

10

11

12

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.0

0.1

0.0

0.0

0.0

Recovery not noted

Sample CFSB-073 0-0.5
collected

Sample CFSB-073 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-073 10-12
collected

Boring completed at 15 ft bls

Brown to gray, fine to coarse SAND, some Gravel, trace silt; moist.

Brown, fine to coarse SAND, little Gravel; moist.

Brown, GRAVEL and fine to coarse SAND, little Cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-073

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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10
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LOGGED BY

S. Mason

Page

48.39132727 -114.1312843
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-074 0-0.5
collected

Sample CFSB-074 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-074 10-12
collected

Boring completed at 15 ft bls

Brown to dark brown, fine to coarse SAND, some Gravel, trace silt; moist.

Light brown, GRAVEL, some fine to coarse Sand, trace silt; moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Gray to brown, GRAVEL and medium to coarse SAND, little Cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-074

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39133183 -114.1305445
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0.0

0.0

0.0

0.0

1.8 ft recovery

Sample CFSB-075 0-0.5
collected

Sample CFSB-075 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-075 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt, trace clay; moist.

Brown, medium to coarse SAND and GRAVEL, trace silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-075

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10
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LOGGED BY

S. Mason

Page

48.39114611 -114.1317985
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-079 0-0.5
collected

Sample CFSB-079 0.5-2
collected
0.5 ft recovery

1 ft recovery

Recovery not noted

Sample CFSB-079 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, some Gravel, little Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-079

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39131057 -114.1331157
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0.0

0.0

0.5 ft recovery

Sample CFSB-080 0-0.5
collected

Sample CFSB-080 0.5-2
collected
Recovery not noted

2 ft recovery

1.5 ft recovery

Sample CFSB-080 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt, trace clay; moist.

Brown, fine to medium SAND and SILT, trace clay; moist.

Brown, fine to coarse SAND, some Gravel and Silt, trace clay; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-080

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.39136429 -114.1335001
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0.0

0.0

2 ft recovery

Sample CFSB-082 0-0.5
collected

Sample CFSB-082 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-082 10-12
collected

Boring completed at 15 ft bls

Brown to red, coarse GRAVEL and fine to coarse SAND; dry to moist.

Brown, GRAVEL and fine to coarse SAND, trace silt and clay; moist.

Brown, fine to coarse SAND, little Silt; moist.

Brown, SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 6/1/16-6/1/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-082

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10

15

LOGGED BY

S. Mason

Page

48.39147802 -114.1338709
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0.1

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-084 0-0.5
collected

Sample CFSB-084 0.5-2
collected

2 ft recovery

2.5 ft recovery

0.8 ft recovery

Sample CFSB-084 10-12
collected

Boring completed at 12 ft bls

Brown, GRAVEL, some Sand, little Silt; moist.

Brown, GRAVEL and SAND, little Silt; moist.

Brown, GRAVEL, some medium to coarse Sand; moist.

Brown, medium to coarse SAND and GRAVEL, trace silt; wet.

Brown, GRAVEL and medium to coarse SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/27/16-5/27/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-084

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

5

6

7

8

9

10

11

12

LOGGED BY

G. Davis

Page

48.39130834 -114.1354531
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0.0

0.0

0.0

0.5

1.1

2 ft recovery

Sample CFSB-086 0-0.5
collected

Sample CFSB-086 0.5-2
collected

2 ft recovery

2.5 ft recovery

1.6 ft recovery

Sample CFSB-086 10-12
collected

Boring completed at 12 ft bls

Brown to red, GRAVEL, some medium to coarse Sand, trace silt; moist.

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Brown, fine to coarse SAND, some Gravel, trace silt; moist to wet.

Brown, GRAVEL and SAND; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/26/16-5/26/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-086

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-087 0-0.5
collected

Sample CFSB-087 0.5-2
collected

No recovery

2.5 ft recovery

1.0 ft recovery

Sample CFSB-087 10-12
collected

Boring completed at 12 ft bls

Brown, medium to coarse SAND and GRAVEL; moist.

Brown, GRAVEL and SAND, little Silt; moist.

No recovery.

Brown, GRAVEL and medium to coarse SAND, little Silt; moist to wet.

Brown, GRAVEL, little Sand and Silt; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/26/16-5/26/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-087

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis

Page

48.3913698 -114.1364495

1

2

3

4

5

6

7

8

9

10

11

12

WELL NO.

1

B
O

R
IN

G
/F

E
E

T
  

C
F

A
C

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 R
O

U
X

.G
D

T
  

11
/1

4
/1

6



0.6

0.6

0.5

0.9

0.0

2 ft recovery

Sample CFSB-088 0-0.5
collected

Sample CFSB-088 0.5-2
collected

2 ft recovery

2.5 ft recovery

1.0 ft recovery

Sample CFSB-088 10-12
collected

Boring completed at 12 ft bls

Brown, SAND and GRAVEL; moist.

Brown, GRAVEL and SAND; moist.

Brown, GRAVEL, little Sand; moist.

Brown, medium to coarse SAND and GRAVEL; moist.

Brown, GRAVEL, some Sand; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/26/16-5/26/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-088

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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G. Davis

Page

48.39118029 -114.1371759
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0.2

0.1

0.5

0.5

0.6

2 ft recovery

Sample CFSB-092 0-0.5
collected

Sample CFSB-092 0.5-2
collected

3 ft recovery

2 ft recovery

1.0 ft recovery

Sample CFSB-092 10-12
collected

Boring completed at 12 ft bls

Red, crushed GRAVEL; moist.
Brown, SAND and GRAVEL, trace silt; moist

Brown, fine to coarse SAND and GRAVEL, trace silt; moist.

Brown, SAND and GRAVEL, trace silt; moist.

Brown, SAND and GRAVEL; moist.

Brown, GRAVEL, some Sand; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/26/16-5/26/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-092

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

G. Davis

Page

48.39113984 -114.1375194
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0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-094 0-0.5
collected

Sample CFSB-094 0.5-2
collected
No recovery

1.25 ft recovery

2.5 ft recovery

Sample CFSB-094 10-12
collected

Boring completed at 15 ft bls

Brown to red, GRAVEL and medium to coarse SAND, little Crushed rock,
trace cobble; moist.
Brown, fine to coarse SAND, some Gravel, little Cobble, trace silt and
crushed rock; moist.

No recovery.

Gray, GRAVEL and fine to coarse SAND, some Crushed rock, trace cobble;
moist.

Orange to yellow and gray, GRAVEL and fine to coarse SAND, trace cobble
and crushed rock; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-094

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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10

15

LOGGED BY

S. Ward

Page

48.3912071 -114.1380515
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0.1

0.0

0.0

0.0

0.0

2 ft recovery

Sample CFSB-095 0-0.5
collected

Sample CFSB-095 0.5-2
collected
0.75 ft recovery

1.25 ft recovery

2.5 ft recovery

Sample CFSB-095 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine to coarse SAND, some Gravel, trace cobble and silt; moist.

Brown, GRAVEL and medium to coarse SAND, trace cobble; moist.

Brown to gray, GRAVEL, some medium to coarse Sand, little Cobble and
Crushed rock; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rod Mill

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-095

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39102225 -114.14057
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0.1

0.1

0.0

0.1

2 ft recovery

Sample CFSB-097 0-0.5
collected

Sample CFSB-097 0.5-2
collected
No recovery

2.5 ft recovery

2.5 ft recovery

Sample CFSB-097 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, some Gravel, little Crushed rock, trace silt and
cobble; moist.
Brown, fine to coarse SAND, little Gravel and Silt, trace crushed rock and
cobble; moist.

No recovery.

Brown, fine to coarse SAND, little Gravel and Silt, trace crushed rock and
cobble; moist.

Brown, fine to coarse SAND, some Gravel, trace cobble and crushed rock;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rod Mill

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-097

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39106666 -114.1433563
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0.1

0.1

0.0

0.0

2 ft recovery

Sample CFSB-098 0-0.5
collected

Sample CFSB-098 0.5-2
collected
No recovery

2.5 ft recovery

2.5 ft recovery

Sample CFSB-098 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, some Gravel, little Cobble; moist.

No recovery.

Brown to gray, GRAVEL, some medium to coarse Sand, trace cobble;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rod Mill

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-098

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.3906108 -114.1435216
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0.1

0.1

0.0

0.2

0.1

2 ft recovery

Sample CFSB-099 0-0.5
collected

Sample CFSB-099 0.5-2
collected

Recovery not noted

2.5 ft recovery

1 ft recovery, rock in rods

Sample CFSB-099 10-12
collected

Boring completed at 12 ft bls

Dark brown, fine to medium SAND, some Gravel, little Silt, trace cobble;
moist.

Brown, fine to medium SAND and GRAVEL, trace silt and cobble; moist.

Brown, fine to medium SAND and GRAVEL, trace cobble; moist.

Brown to gray, medium to coarse SAND and GRAVEL, little Crushed rock;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rod Mill

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-099

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39120176 -114.1446246
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0.1

0.1

0.0

0.1

2 ft recovery

Sample CFSB-100 0-0.5
collected

Sample CFSB-100 0.5-2
collected
No recovery

1.25 ft recovery

2.5 ft recovery

Sample CFSB-100 10-12
collected

Boring completed at 15 ft bls

Brown, GRAVEL, some fine to coarse Sand, little Cobble; moist.

No recovery.

Red to brown, GRAVEL, some fine to coarse Sand, little Cobble; moist.

Brown, SAND and GRAVEL, little Cobble; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rod Mill

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-100

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.39051818 -114.1439894
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0.0

0.0

0.0

Recovery not noted

Sample CFSB-101 0-0.5
collected

Sample CFSB-101 0.5-2
collected

Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-101 10-12
collected

Boring completed at 13 ft bls

Dark brown, SILT and SAND, some Organics; moist.

Brown, SAND and SILT; wet (loose).

Brown, fine to medium SAND and GRAVEL; wet.

Brown, fine SAND and SILT; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/21/16-7/21/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-101

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1
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13

LOGGED BY

S. Mason

Page

48.388909 -114.13746
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1.2

1.7

1.7

2.1

0.5

0.1

1.5 ft recovery

Sample CFSB-102 0-0.5
collected

Sample CFSB-102 0.5-2
collected
2 ft recovery

4 ft recovery

5 ft recovery

Sample CFSB-102 10-12
collected

Boring completed at 15 ft bls

Light brown, fine SAND, some Silt and Organics, little fine to medium
Gravel, trace cobble; moist.
Brown to gray, fine to coarse GRAVEL, some fine to coarse Sand, little
Cobble, trace silt; wet.

Brown to gray, fine to coarse GRAVEL, some medium to coarse Sand and
Cobble; wet (loose).

Gray to red, COBBLE, some fine to coarse Gravel, little medium to coarse
Sand; wet (loose).

Brown to gray, fine to coarse GRAVEL, some Cobble, little medium to
coarse Sand; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/13/16-7/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-102

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward
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48.388422 -114.134548
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0.0

1.1

0.4

2.0

2.4

0.9

1 ft recovery

Sample CFSB-104 0-0.5
collected

Sample CFSB-104 0.5-2
collected
1.5 ft recovery

4 ft recovery

5 ft recovery

Sample CFSB-104 10-12
collected

Boring completed at 15 ft bls

Light brown to gray, SILT, some medium to coarse Gravel and Cobble,  little
fine Sand; wet (soft).
Brown-gray, fine to coarse GRAVEL, some Cobble, little fine Sand and Silt;
wet (dense).

Brown to red and gray, COBBLE, little medium to coarse Gravel and fine
Sand; wet (loose).

Brown to gray, COBBLE, some fine to coarse Gravel, little fine Sand, trace
silt; wet (loose).

Brown to gray, fine to coarse GRAVEL, some Cobble, little fine to medium
Sand; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/13/16-7/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-104

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Ward
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48.38814581 -114.1350218
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0.9

0.5

0.1

0.0

0.0

0.1

0.2

2 ft recovery

Sample CFSB-109 0-0.5
collected

Sample CFSB-109 0.5-2
collected
2 ft recovery

5 ft recovery

5 ft recovery

Sample CFSB-109 10-12
collected

Boring completed at 15 ft bls

Light brown, SILT, some fine Sand, little Organics, trace fine gravel; moist.

Light brown, SILT, some fine to medium Gravel, little fine Sand, trace
cobble; moist.

Brown, fine to medium GRAVEL, some medium to coarse Sand, little
Cobble; moist to wet (loose).

Brown to gray, COBBLE, some medium to coarse Gravel, little medium to
coarse Sand; wet (loose).

Brown, medium to coarse SAND, some fine to medium Gravel, little Cobble;
wet (loose).

Brown to gray, medium to coarse GRAVEL, some Cobble, little medium to
coarse Sand, trace silt; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/13/16-7/13/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-109

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.388398 -114.13413
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1.6

0.5

0.4

0.8

0.4

2 ft recovery

Sample CFSB-110 0-0.5
collected

Sample CFSB-110 0.5-2
collected
2 ft recovery

4 ft recovery

5 ft recovery

Sample CFSB-110 10-12
collected

Boring completed at 15 ft bls

Light brown to gray, SILT, some fine Sand, little Cobble, trace gravel and
organics; moist to wet (soft).
Brown, medium to coarse GRAVEL, some Cobble, little fine Sand; wet
(loose).

Brown to red, fine to coarse GRAVEL, some medium to coarse Sand, little
Cobble; wet (loose).

Brown, fine to medium SAND, little fine to coarse Gravel and Cobble; moist
to wet (loose).

Brown, medium to coarse GRAVEL, some Cobble, little medium to coarse
Sand; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/14/16-7/14/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-110

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.0

0.0

0.0

0.5 ft recovery

Sample CFSB-113 0-0.5
collected

1.5 ft recovery

Sample CFSB-113 0.5-2
collected

2 ft recovery

Sample CFSB-113 2-4
collected

Boring completed at 4 ft bls

Light brown, fine SAND and SILT, trace fine gravel; dry (loose).

Brown, fine SAND, some fine to medium Gravel, little Cobble and Boulder;
moist (loose).

Brown, medium to coarse SAND, some medium to coarse Gravel, little
Cobble and Boulder; moist (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Hand Auger 8/31/16-8/31/162-inches

Cascade Drilling / Amy Hoffmann
DRILLING EQUIPMENT/METHOD

 / Hand Auger
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-113

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

LOGGED BY

S. Ward

Page

48.3880195 -114.1312841
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0.6

0.2

0.1

0.6

2 ft recovery

Sample CFSB-114 0-0.5
collected

Sample CFSB-114 0.5-2
collected
3 ft recovery

4 ft recovery

3.5 ft recovery

Sample CFSB-114 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND, some fine to medium Gravel, little Silt, trace cobble;
moist.
Light brown with orange tint, fine SAND, some Silt, little fine Gravel, trace
cobble; moist (medium dense).

Brown to gray, fine SAND, some fine to coarse Gravel, little Cobble, trace
crushed rock and silt; moist (loose).

Brown to gray, fine to medium SAND, some fine to medium Gravel, little
Crushed rock and Silt, trace cobble; dry to moist (loose).

Light brown, fine SAND, some fine to medium Gravel, little Silt, trace cobble;
moist (loose).

Brown, fine to coarse GRAVEL, some fine to medium Sand, little Silt and
Cobble; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Hand Auger

South Percolation Ponds

2" Macro-Core 7/12/16-7/12/162-inches

NA / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-114

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10
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LOGGED BY

S. Ward

Page

48.387401 -114.13141
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0.0

0.0

0.0

Recovery not noted

Sample CFSB-113 0-0.5
collected

Recovery not noted

Sample CFSB-113 0.5-2
collected

Recovery not noted

Sample CFSB-113 2-4
collected

Boring completed at 4 ft bls

Light brown, SILT, some fine Sand, trace fine gravel; dry.

Brown, fine to coarse SAND, some Silt and fine to coarse Gravel, little
Cobble; moist.

Brown, fine to coarse SAND and fine to medium GRAVEL, some Cobble
and Boulder; moist to very moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Hand Auger 8/31/16-8/31/162-inches

NA / Amy Hoffmann
DRILLING EQUIPMENT/METHOD

 / Hand Auger
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-115

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

1

2

3

4

LOGGED BY

A. Hoffmann

Page

48.3880469 -114.1310138
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0.0

0.0

0.0

2 ft recovery

Sample CFSB-116 0-0.5
collected

Sample CFSB-116 0.5-2
collected
No recovery

5 ft recovery

2 ft recovery

Sample CFSB-116 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND, little Silt; moist (loose).

Brown, SAND and GRAVEL; wet (loose).

No Recovery.

Brown, SAND and GRAVEL, trace silt and clay; wet (loose).

Brown, SAND and GRAVEL; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Hand Auger

South Percolation Ponds

2" Macro-Core 7/22/16-7/22/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-116

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.387485 -114.127381
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0.0

Recovery not noted

Sample CFSB-118 0-0.5
collected

Sample CFSB-118 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-118 10-12
collected

Boring completed at 15 ft bls

Brown, fine to medium SAND and GRAVEL; wet (loose).

Brown, SAND and GRAVEL; wet (loose).

Brown, medium to coarse SAND and GRAVEL; wet (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/22/16-7/22/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-118

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME

5

10
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LOGGED BY

S. Mason

Page

48.387474 -114.126112
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0.0

0.1

0.1

0.1

0.1

0.1

0.2

0.1

2 ft recovery

Sample CFSB-119 0-0.5
collected

Sample CFSB-119 0.5-2
collected
2 ft recovery

5 ft recovery

5 ft recovery

Sample CFSB-119 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND, little medium to coarse Gravel and Silt, trace
cobble; moist (loose).
Light brown, fine SAND, little Silt, trace cobble and fine to coarse gravel;
moist (loose).

Brown with orange tint; fine SAND, some Silt; moist (dense).

Brown, fine SAND, some Cobble, little medium to coarse Gravel; moist
(loose).

Gray to brown, fine SAND, some fine to medium Gravel, little Cobble, trace
crushed rock; dry to moist (loose).

Brown, fine SAND, some fine to coarse Gravel, little Cobble, trace silt; moist
(loose).

Brown, fine to coarse GRAVEL, some fine to medium Sand and Cobble,
trace silt; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

South Percolation Ponds

2" Macro-Core 7/12/16-7/12/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-119

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Ward

Page

48.387152 -114.126527
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Recovery not noted

Sample CFSB-120 0-0.5
collected
Iron staining

Sample CFSB-120 0.5-2
collected

Recovery not noted

Recovery not noted

Iron staining

Recovery not noted

Sample CFSB-120 10-12
collected

Boring completed at 14 ft bls

Gray to brown, fine SAND and SILT, some Clay and Organics; dry.

Gray, SILT and CLAY; moist.

Brown, fine SAND; moist.

Brown, fine SAND; wet.

Gray, CLAY; moist.

Gray, SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/18/16-5/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-120

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.400422 -114.146682
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3.0

0.5

0.0

0.3

Recovery not noted

Sample CFSB-121 0-0.5
collected

Sample CFSB-121 0.5-2
collected
2 ft recovery

3 ft recovery

1.5 ft recovery

Sample CFSB-121 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay and Orgaincs; moist.

Brown, fine to coarse SAND, some Gravel; moist.

Brown, medium SAND, some Gravel; moist.

Brown, medium SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/18/16-5/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-121

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.395479 -114.14656
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0.0

0.0

0.0

0.4

Recovery not noted

Sample CFSB-122 0-0.5
collected

Sample CFSB-122 0.5-2
collected
Recovery not noted

4.5 ft recovery

Recovery not noted

Sample CFSB-122 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay; moist.

Tan, SILT and fine SAND; moist.

Gray, GRAVEL and CLAY; moist.

Brown, fine to coarse SAND, some Gravel; moist to wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/19/16-5/19/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-122

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.40049 -114.144725
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1.5

0.3

0.1

0.8

Recovery not noted

Sample CFSB-123 0-0.5
collected

Sample CFSB-123 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted

Sample CFSB-123 10-12
collected

Boring completed at 15 ft bls

Dark brown, SAND and SILT, some Clay and Organics; moist (loose).

Dark brown to brown, SILT, some Clay, little fine Gravel; moist.

Brown, GRAVEL, some Sand; dry (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/19/16-5/19/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-123

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.396231 -114.149903
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4.5

2.8

1.6

2.2

2.3

Recovery not noted

Sample CFSB-124 0-0.5
collected

Sample CFSB-124 0.5-2
collected
Recovery not noted

Recovery not noted

3.3 ft recovery

Sample CFSB-124 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay and Orgaincs; moist.

Dark brown, SILT and fine SAND, trace fine gravel; moist.

Brown, coarse SAND and GRAVEL; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/19/16-5/19/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-124

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Mason
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1.9

2.2

1.3

1.2

Recovery not noted

Sample CFSB-125 0-0.5
collected

Sample CFSB-125 0.5-2
collected
Recovery not noted

2.5 ft recovery

5 ft recovery

Sample CFSB-125 10-12
collected

Boring completed at 15 ft bls

Dark gray to brown, fine SAND and SILT, some Clay, little Gravel; moist.

Brown, fine to coarse SAND, some Gravel; moist.

Brown, fine to medium SAND; moist.

Dark brown, fine to coarse SAND, some Gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/18/16-5/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-125

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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LOGGED BY

S. Mason

Page

48.396849 -114.14678
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1.1

0.8

1.3

1.0

Recovery not noted

Sample CFSB-126 0-0.5
collected

Sample CFSB-126 0.5-2
collected
3 ft recovery

3 ft recovery

Recovery not noted

Sample CFSB-126 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay and Orgaincs; moist.

Brown to light gray, SAND and GRAVEL; moist.

Brown, fine to medium SAND, some Gravel; moist.

Brown, medium SAND, some Gravel; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/18/16-5/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-126

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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S. Mason
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0.3

1.4

0.6

Recovery not noted

Sample CFSB-127 0-0.5
collected

Sample CFSB-127 0.5-2
collected
Recovery not noted

3 ft recovery

Recovery not noted

Sample CFSB-127 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine SAND and SILT, some Clay and Gravel, little Orgaincs; dry
to moist.
Brown, SAND and GRAVEL; dry to moist.

Gray, GRAVEL, some Cobble; dry to moist.

Brown, SAND and GRAVEL; dry to moist.

Brown, GRAVEL, some Cobble; dry to moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Background Area

2" Macro-Core 5/18/16-5/18/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-127

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.1

0.0

0.0

0.0

0.1

2 ft recovery

Sample CFSB-128 0-0.5
collected

Sample CFSB-128 0.5-2
collected
Recovery not noted

2.5 ft recovery

2.5 ft recovery

Sample CFSB-128 10-12
collected

Boring completed at 15 ft bls

Dark brown, fine to medium SAND, some Gravel, trace cobble; moist.

Brown, fine to medium SAND, some Gravel, little Cobble; moist.

Brown, GRAVEL and medium to coarse SAND, little Cobble, trace crushed
rock; moist

Gray, GRAVEL, some fine to coarse Sand, little Cobble, trace crushed rock;
moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-128

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.1

0.1

0.1

0.1

0.1

2 ft recovery

Sample CFSB-129 0-0.5
collected

Sample CFSB-129 0.5-2
collected
1.5 ft recovery

Recovery not noted

3.75 ft recovery

Sample CFSB-129 10-12
collected

Boring completed at 15 ft bls

Brown, medium to coarse SAND, some Gravel, little Cobble, trace silt;
moist.

Gray, GRAVEL and fine to coarse SAND, little Crushed rock, trace cobble;
moist.

Brown to gray, GRAVEL, some Cobble and fine to coarse Sand; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Rectifier Yards

2" Macro-Core 5/24/16-5/24/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-129

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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1.2

2.1

2.5

1.0

4.0

1.0

1.3

4.6

Sample CFSB-130 0.5-2
collected
Recovery not noted

Recovery not noted

Recovery not noted. Black
staining

Recovery not noted. Sample
CFSB-130 10-12 collected

Recovery not noted

Boring completed at 20 ft bls

Concrete.

Brown, medium GRAVEL and fine to coarse SAND, little Cobble and Silt;
dry to moist.

Brown, medium GRAVEL and fine to medium SAND, some Silt, little
Cobble; moist.

Brown to black, fine to medium SAND, little Silt, Gravel and Crushed rock;
dry to moist.

Concrete.

Brown, coarse GRAVEL and medium to coarse SAND, some Cobble, little
Silt; moist to wet.

Brown, medium to coarse SAND, some coarse Gravel, trace cobble; moist
(loose).

Brown, medium to coarse GRAVEL, some medium to coarse Sand, little
Cobble; moist (loose).

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 6/17/16-6/17/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-130

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana

PROJECT NO./NAME
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0.5

0.5

2.0

252

44

395

2.9

1.1

Recovery not noted

Sample CFSB-131 0.5-2
collected
Little black staining.

Recovery not noted. Black
staining

Recovery not noted

3.75 ft recovery. Black
staining. Sample CFSB-131
10-12 collected

1.5 ft recovery. Odor
observed.

Recovery not noted. Odor
observed

Odor observed. Sample
CFSB-131 18-20 collected

Recovery not noted.

Sample CFSB-131 22-23
collected

Boring completed at 25 ft bls

Concrete.

Dark brown, medium to coarse GRAVEL, some fine to coarse Sand, little
Cobble, trace silt.

Concrete.

Brown, medium to coarse SAND, some medium to coarse Gravel, little
Cobble and Silt.

Brown, medium to coarse GRAVEL and medium to coarse SAND, little
Cobble; moist.

Black, medium to coarse SAND, some medium to coarse Gravel, trace
cobble.

Brown to black, fine to medium SAND, some fine to medium Gravel, trace
cobble.

Black, fine to coarse SAND, some medium to coarse Gravel, little Cobble.

Brown, medium to coarse SAND, some medium to coarse Gravel, little
Cobble; moist (loose).

Brown, medium to coarse SAND, some medium to coarse Gravel, little
Cobble, trace crushed rock; moist.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Main Plant Area

2" Macro-Core 6/17/16-6/17/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-131

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.2

0.0

0.0

0.0

Recovery not noted

Sample CFSB-132 0-0.5
collected

Sample CFSB-132 0.5-2
collected
3 ft recovery

3 ft recovery

2 ft recovery

Sample CFSB-132 10-12
collected

Boring completed at 15 ft bls

Brown, fine to coarse SAND and GRAVEL, little Silt; moist.

Brown, SILT, some Clay, trace fine sand; moist to wet.

Brown, fine to coarse SAND and GRAVEL, trace orgaincs; moist to wet.

Brown, SILT, some Clay and fine Sand; moist to wet.

Gray, fine to coarse SAND and fine to coarse GRAVEL, little Silt; wet.

Gray, fine to coarse SAND and GRAVEL, some Silt, trace clay; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Delbomb Residence

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1

LOCATION

APPROVED BY

CFSB-132

2476.0001Y002 / CFAC RI/FS Phase 1

A.Muscietta

LATITUDE LONGITUDE

Columbia Falls, Montana
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0.0

0.0

0.0

0.0

0.0

Recovery not noted

Sample CFSB-133 0-0.5
collected

Sample CFSB-133 0.5-2
collected
No recovery

4 ft recovery

2.5 ft recovery

Sample CFSB-133 10-12
collected

Boring completed at 15 ft bls

Brown, SILT, trace fine sand and clay; moist.

Brown, fine to coarse SAND and GRAVEL; moist to wet.

No recovery.

Gray, fine to coarse SAND, some fine to coarse Gravel, trace silt; wet.

Gray, SILT, some fine to coarse Gravel and fine to coarse Sand; wet.

DRILLING CONTRACTOR/DRILLER

SAMPLING METHODBOREHOLE DIAMETER

GEOGRAPHIC AREA

DRILL BIT DIAMETER/TYPE

2-in. / Drive Sampler

Delbomb Residence

2" Macro-Core 6/2/16-6/2/162-inches

Cascade Drilling / Randy Darnell
DRILLING EQUIPMENT/METHOD

6620DT / Geoprobe
START-FINISH DATE

PID
V a l u e s

(ppm)
REMARKS

Blow
Counts
per 6"

V i s u a l  D e s c r i p t i o nDepth,
feet

Graphic
Log

2000 Aluminum Drive

209 Shafter Street
Islandia, NY 11749
Telephone:  (631) 232-2600
Fax:  (631) 232-9898

SOIL BORING LOGof 1
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A.Muscietta
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX E 

Landfill GPR Summary Report 



COLUMBIA FALLS ALUMINUM COMPANY 

COLUMBIA FALLS, MONTANA 

GROUND PENETRATION RADAR SURVEY – LANDFILL SUMMARY REPORT 

AUGUST 2016 

 

Contact:  
Roux Associates, Inc. 
Michael Ritorto, Senior Hydrologist 
209 Shafter Street 
Islandia, New York 11749 
631-630-2370 
 

Scope of Work:  Roux Associates requested the services of Shari A. Johnson & Associates Engineering to 
perform a Ground Penetration Radar (GPR) survey within the landfill areas.  The objective of the GPR 
survey was to evaluate the potential of existing cap construction, if present, for each landfill site. GPR 
survey work was conducted the week of July 25th, 2016.  
 
Ground Penetration Radar (GPR): 
The GPR equipment utilized is manufactured by US Radar.  The 250MHz antennae was selected for this 
job site based on the vertical depth of survey requested.  The GPR signal was transmitted downward 
thru the landfill layers where then it was either absorbed, transmitted thru, or reflected back to the GPR 
receiver.  The intensity of the returned signal created a graphical display for the operator as shown on   
Sheets 2 thru 6.   
 
A GPR return signal velocity is determined by the dielectric constant property of a material.  Materials 
with different dielectric constants create signal returns in a pattern that can be interpreted based on 
signal clarity, shape, and orientation.  The examples below show how a pipe, tank or a compacted 
surface are graphically represented. Manmade objects in soils normally have abrupt transitions at the 
edges as shown by the pipe and tank signals.  Compacted layers are shown by strong horizontal layers 
different in reflective strength from the immediately adjacent material.  
 

                 
A. Pipe or Cylinder signal B. Concrete tank on a slope     C. Old compacted buried road profile  

 
  



In addition to the shape, whether the GPR signal can penetrate a material is also meaningful.  Materials 
with high dielectric constants will receive and disperse the signal without a return. Saturated clays and 
water limit the signal from reaching greater depths. The dialectic constant table below can help for 
insight into the landfill results.  
 

 
 
Site Survey: 
The GPR survey was conducted to a depth of eight feet and results are shown from west to east with the 
exception of the East Landfill which was conducted roughly north to south.  Sheet 1 shows the transect 
directions and labels corresponding to the data on Sheets 2 thru 6. The horizontal and vertical axis are 
distance along the transect and depth below surface, both in units of feet.  On longer transects, a match 
line was used to show the connectivity of the split display. 
 
The equipment uses a survey wheel which is calibrated for accurate horizontal measurements. The 
vertical axis is relative to the type of materials the radar signal is penetrating. Because the landfill 
materials are non-homogeneous and a field calibration to a known feature was not possible, a precise 
vertical depth of the features is not known.  It is reasonable from equipment technology and experience 
to extrapolate that the depths are within a magnitude of +/- eight inches. Setting for signal gain and 
calibration were kept consistent to allow for comparison between the transects. 
 
 

West Landfill - Sheet 2: A clear consistent horizontal signal layer was seen at approximately 1 ½ to 
2 feet deep for the majority of the distance along the north and south transects.  There was also 
an intermittent lighter horizontal signal approximately 1 foot below the stronger signal. Since the 
light signal is not an exact mirror of the top signal it is likely another layer. Interestingly, the layers 
both taper to the surface on either end of the transects for the north and south transect lines. 

 
Wet Scrubber Sludge Pond - Sheet 3: Strong layered signals were recorded on the west portion of 
the landfill about 1 foot deep.  Random signal return was visible beneath this layer.  On the east 
side of both transects there were strong reflections that become less organized horizontally which 
typically means there is a lack of a defined and consistently compacted layer.  

 
Sanitary Landfill - Sheet 4: This landfill area showed random object reflection with the exception of 
the north transect where a layered signal shows for approximately 50 feet starting at 
approximately 150 feet from the west edge. 

 



Center Landfill - Sheet 5: The Center Landfill GPR survey data shows broken layers that vary in 
depth. The signal is not as strong as the top layer data for the West Landfill data nor the East 
Landfill layer. The western edge of the data for the first 30 feet of Transect G and the first 100 feet 
of Transect H is typical of native soil signatures.  
 
East Landfill - Sheet 6: A very strong signal layer is shown at approximately 2-feet in depth. Above 
the layer the GPR picked up a signal from the soil consistent with a small to medium granular 
material. In contrast, there is little to no signal coming from below the layer. This is different from 
the other landfills where even below strong layering there was signal return of varying degrees.  
 
 
 
Prepared on August 12, 2016 by: 
 
 
 
 
Shari A Johnson, PE 
MT License No. 13782 





WEST LANDFILL - TRANSECT A

WEST LANDFILL - TRANSECT B



WET SCRUBBER SLUDGE POND - TRANSECT C

WET SCRUBBER SLUDGE POND - TRANSECT D



SANITARY LANDFILL - TRANSECT E

SANITARY LANDFILL - TRANSECT F



CENTER LANDFILL - TRANSECT G

CENTER LANDFILL - TRANSECT H



EAST LANDFILL - TRANSECT I

EAST LANDFILL - TRANSECT J



Phase I Site Characterization Data Summary Report 
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CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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APPENDIX F 

Surface Water Discharge Calculations 



Station name: CFSWP‐009

CFAC

Date :  6/7/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.00 Bank

2 1 0.27 0.21 1 0.27 0.057

3 2 0.36 0.6 1 0.36 0.216

4 3 0.45 1.16 1 0.45 0.522

5 4 0.45 0.89 1 0.45 0.401

6 5 0.52 0.78 1 0.52 0.406

7 6 0.51 0.73 1 0.51 0.372

8 7 0.4 0.43 1 0.40 0.292

9 8 0.42 0.25 1 0.42 0.181

10 9 0 0 0.5 0.00 0.000 Bank

Sum 3.38 2.45
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Station name: CFSWP‐010

CFAC

Date :  6/7/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.000 Bank

2 1 0.53 0.08 1 0.53 0.042

3 2 0.9 0.77 1 0.90 0.693

4 3 1.38 0.6 1 1.38 0.828

5 4 1.85 0.66 1 1.85 1.221

6 5 2.08 0.73 1 2.08 1.518

7 6 2.18 0.25 1 2.18 0.545

8 7 2.05 0.77 1 2.05 1.579

9 8 1.97 0.78 1 1.97 1.537

10 9 1.65 1.16 1 1.65 1.914

11 10 1.25 0.84 1 1.25 1.050

12 11 0.87 0.38 1 0.87 0.331

13 12 0 0 0.5 0.00 0.000 Bank

Sum 16.71 11.26
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Station name: CFSWP‐011

CFAC

Date :  6/7/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.000 Bank

2 1 0.49 1.18 1 0.49 0.578

3 2 0.82 2.51 1 0.82 2.058

4 3 0.9 2.22 1 0.90 1.998

5 4 0.55 2.62 1 0.55 1.441

6 5 0.55 2.44 1 0.55 1.342

7 6 0.7 2.18 1 0.70 1.526

8 7 0.84 2.47 1 0.84 2.075

9 8 0.92 2.83 1 0.92 2.604

10 9 0.63 1.72 1 0.63 1.084

11 10 0.33 1.16 1 0.33 0.383

12 11 0 0 0.5 0.00 0.000 Bank

Sum 6.73 15.09
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Station name: CFSWP‐012

CFAC

Date :  6/7/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.000 Bank

2 1 0.38 0.11 1 0.38 0.042

3 2 0.86 0.24 1 0.86 0.206

4 3 1.34 0.98 1 1.34 1.313

5 4 1.7 0.7 1 1.70 1.190

6 5 1.85 1.03 1 1.85 1.906

7 6 1.98 1.16 1 1.98 2.297

8 7 1.98 1.07 1 1.98 2.119

9 8 1.8 1.23 1 1.80 2.214

10 9 1.7 1.06 1 1.70 1.802

11 10 1.45 0.53 1 1.45 0.769

12 11 0.85 0.13 1 0.85 0.111

13 12 0 0 0.5 0.00 0.000 Bank

Sum 15.89 13.97
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Station name: CFSWP‐013

CFAC

Date :  6/7/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.000 Bank

2 1 0.5 0.1 1 0.50 0.050

3 2 0.98 0.55 1 0.98 0.539

4 3 1.5 0.88 1 1.50 1.320

5 4 1.55 1.2 1 1.55 1.860

6 5 1.65 1 1 1.65 1.650

7 6 2.08 1.1 1 2.08 2.288

8 7 1.88 1.55 1 1.88 2.914

9 8 1.7 1.94 1 1.70 3.298

10 9 1.35 1.12 1 1.35 1.512

11 10 1 1.16 1 1.00 1.160

12 11 0.45 0.65 1 0.45 0.293

13 12 0 0 0.5 0.00 0.000 Bank

Sum 14.64 16.88
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Station name: CFSWP‐014

CFAC

Date :  8/30/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0 0 0 Bank

2 1 0.2 0 1 0.2 0

3 3 0.1 0.09 2 0.20 0.018

4 5 0.3 0.29 2 0.60 0.174

5 7 0.5 0.13 2 1.00 0.130

6 9 0.55 0.27 2 1.10 0.297

7 11 0.75 0.88 2 1.50 1.320

8 13 0.5 1.54 2 1.00 1.540

9 15 0.55 0.84 2 1.10 1.694

10 17 0.5 0.28 2 1.00 0.840

11 19 0.3 0.46 2 0.60 0.168

12 21 0.25 0.05 2 0.50 0.230

13 23 0.3 0.33 2 0.60 0.030

14 25 0.3 0.56 2 0.60 0.198

15 27 0.25 0.31 2 0.50 0.280

16 29 0.2 0.19 1.5 0.30 0.168

17 30 0 0 0.5 0.00 0.000 Bank

Sum 10.80 7.09
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Station name: CFSWP‐015

CFAC

Date :  8/29/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from 

Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0 0.00 0.000 Bank

2 1 0.8 0 1 0.80 0.000

3 2 0.6 0.57 1 0.60 0.342

4 3 0.75 0.54 1 0.75 0.405

5 4 0.85 0.88 1 0.85 0.748

6 5 0.85 0.8 1 0.85 0.680

7 6 0.75 1.01 1 0.75 0.758

8 7 0.7 1.03 1 0.70 0.721

9 8 0.5 1.23 1 0.50 0.615

10 9 0.35 0.28 1 0.35 0.098

11 10 0.35 0.45 1 0.35 0.158

12 11 0.2 0 1 0.20 0.000

13 12 0 0 0.5 0.00 0.000 Bank

Sum 6.70 4.52
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Station name: CFSWP‐016

CFAC

Date :  8/29/2016

Team : Amy Hoffmann, Sydney Ward

Sample 

Number

Distance 

from Initial 

Point 

Depth of 

Water

Meter 

Depth 

Above 

Stream 

Bottom Velocity Width Area Flow

ft ft ft ft/s ft ft2 cfs

1 0 0 0 0.5 0.00 0.000 Bank

2 1 0.6 0.11 1 0.60 0.066

3 2 0.9 0.26 1 0.90 0.234

4 3 0.95 0.2 1 0.95 0.190

5 4 0.85 0.37 1 0.85 0.315

6 5 0.9 0.64 1 0.90 0.576

7 6 1.1 0.71 1 1.10 0.781

8 7 1.1 1.19 1 1.10 1.309

9 8 0.9 1.1 1 0.90 0.990

10 9 0.75 0.36 1 0.75 0.270

11 10 0.8 0.67 1 0.80 0.536

12 11 0.5 0.61 1 0.50 0.305

13 12 0.6 0.37 1 0.60 0.222

14 13 0.45 0.03 1 0.45 0.014

15 14 0.6 0.11 1 0.60 0.066

16 15 0.2 0 1 0.20 0.000

17 16 0 0 0.5 0.00 0.000 Bank

Sum 11.20 5.87
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX G 

QA/QC Field Audit Forms 



FIELD SAMPLING AUDIT CHECKLIST

Date:

Name and Title of Person Conducting Audit:

Field Activity Being Audited:

Yes No

Is the HASP available and has it been reviewed and signed by all

members of the field team? X

Was a tailgate meeting performed prior to starting the work? X

Is there a JSA for the task being performed and was it reviewed

by the field team? X

Were SPSAs performed prior to beginning the task?

(spot check at least one SPSA) X

Is the correct PPE donned for the task? X

Are investigation derived waste being handled correctly in

accordance with the IDW Plan? X

Is the field note book readily available and does it contain all

relevant information? X

Are field data sheets required for this task? If yes, are data sheets

available and do they contain all relevant information? X

Are field measurements within acceptable ranges? X

Is the field equipment appropriate for the task? X

Is field equipment in good operating condition? (i.e., all sensors

working, no visible damage, no visible contamination) X

Does the field team demonstrate operating knowledge of the

equipment? X

If daily field calibration is required, has it been completed and

was it documented in the field note book or on the appropriate

field data sheet? X

Are calibration ranges within acceptable limits? X

HEALTH AND SAFETY

JSA should discuss proper ergonomics during sampling

21 Apr 16

Wai Kwan, Senior Engineer/QAQC Officer

Amy Hoffmann

Landfill Soil Gas Screenig

Comments/Recommendations

Field Team Members Present During the Audit:

FIELD RECORDS

EQUIPMENT



Yes No Comments/Recommendations

Is the sample collection method in accordance with the RI/FS

Work Plan, SAP and the appropriate SOP? X

Does the field team demonstrate knowledge of the sampling

method and techniques? X

Is the sample identification in accordance with the RI/FS Work

Plan and SAP nomenclature standards? X

Were sample containers supplied and preserved by the lab as

appropriate?

Are the number of containers appropriate for each sampling

point as indicated by the lab?

Have the sample containers been appropriately filled?

Has decontamination been completed as necessary between

sampling locations? X

Were QA/QC samples collected appropriately in accordance with

the SAP?

If required, were samples placed directly on ice after sample

collection?

Are sample container labels affixed, legible and completed in

waterproof ink?

Do the sample container labels contain all necessary information

(i.e., sample date, sample time, project number/name, etc.)?

Are sample containers packaged appropriately to avoid

breakage, spillage, etc. during shipment?

If samples are being shipped via FedEx (or similar service), has

the tracking information been recorded in the field notebook

Has the COC been filled out correctly?

Are all samples (including QA/QC samples) listed?

Were the analytical parameters, methods and preservation

codes identified appropriately?

Was the correct number of sample containers listed?

Is the data deliverable appropriate?

Is the turn around time noted?

Is the project manager contact information accurate?

Field map designation differed slightly from those used by the field

team. Project team should review designations/nomenclatures

before beginning each phase of sampling/investigation

NA

NA

NA

SAMPLE HANDLING, PACKAGING and SHIPPING PROCEDURES

NA

NA

NA

NA

NA

NA

NA

NA

NA

CHAIN of CUSTODY (COC)

NA

NA

NA

SAMPLE COLLECTION

NA



Yes No Comments/Recommendations

Was the COC signed?

Are corrections, if any, neat and legible (i.e., single line through

item to be deleted), initialed and dated?

Is the sample cooler / box sealed appropriately?

Is there a custody seal in place?

Has a copy of the COC been retained by field manager?

Auditor Signature: RI Manager Signature:

NA

NA

NA

NA

Additional Comments/Recommendations:

NA



FIELD SAMPLING AUDIT CHECKLIST

Date:

Name and Title of Person Conducting Audit:

Field Activity Being Audited:

Yes No

Is the HASP available and has it been reviewed and signed by all

members of the field team? X

Was a tailgate meeting performed prior to starting the work? X

Is there a JSA for the task being performed and was it reviewed

by the field team? X

Were SPSAs performed prior to beginning the task?

(spot check at least one SPSA) X

Is the correct PPE donned for the task? X

Are investigation derived waste being handled correctly in

accordance with the IDW Plan? X

Is the field note book readily available and does it contain all

relevant information? X

Are field data sheets required for this task? If yes, are data sheets

available and do they contain all relevant information? X

Are field measurements within acceptable ranges?

Is the field equipment appropriate for the task? X

Is field equipment in good operating condition? (i.e., all sensors

working, no visible damage, no visible contamination) X

Does the field team demonstrate operating knowledge of the

equipment? X

If daily field calibration is required, has it been completed and

was it documented in the field note book or on the appropriate

field data sheet? X

Are calibration ranges within acceptable limits? X

Field Team Members Present During the Audit:

FIELD RECORDS

EQUIPMENT

7/28/2016

Wai Kwan, Senior Engineer

Amy Hoffmann

Soil Logging/ Soil Sampling

Comments/Recommendations

HEALTH AND SAFETY

Not applicable



Yes No Comments/Recommendations

Is the sample collection method in accordance with the RI/FS

Work Plan, SAP and the appropriate SOP? X

Does the field team demonstrate knowledge of the sampling

method and techniques? X

Is the sample identification in accordance with the RI/FS Work

Plan and SAP nomenclature standards? X

Were sample containers supplied and preserved by the lab as

appropriate? X

Are the number of containers appropriate for each sampling

point as indicated by the lab? X

Have the sample containers been appropriately filled? X

Has decontamination been completed as necessary between

sampling locations? X

Were QA/QC samples collected appropriately in accordance with

the SAP? X

If required, were samples placed directly on ice after sample

collection? X

Are sample container labels affixed, legible and completed in

waterproof ink? X

Do the sample container labels contain all necessary information

(i.e., sample date, sample time, project number/name, etc.)? X

Are sample containers packaged appropriately to avoid

breakage, spillage, etc. during shipment? X

If samples are being shipped via FedEx (or similar service), has

the tracking information been recorded in the field notebook X

Has the COC been filled out correctly? X

Are all samples (including QA/QC samples) listed? X

Were the analytical parameters, methods and preservation

codes identified appropriately? X

Was the correct number of sample containers listed? X

Is the data deliverable appropriate?

Is the turn around time noted? X

Is the project manager contact information accurate? X

SAMPLE COLLECTION

Not applicable; prior arrangements with laboratory

CHAIN of CUSTODY (COC)

SAMPLE HANDLING, PACKAGING and SHIPPING PROCEDURES

Roux maintains electronic record of tracking number and sends to

laboratory



Yes No Comments/Recommendations

Was the COC signed? X

Are corrections, if any, neat and legible (i.e., single line through

item to be deleted), initialed and dated? X

Is the sample cooler / box sealed appropriately?

Is there a custody seal in place?

Has a copy of the COC been retained by field manager? X

Auditor Signature: RI Manager Signature:

Samples were not scheduled for shipment on day of audit

The correction was not dated

Samples were not scheduled for shipment on day of audit

Additional Comments/Recommendations:



FIELD SAMPLING AUDIT CHECKLIST

Date:

Name and Title of Person Conducting Audit:

Field Activity Being Audited:

Yes No

Is the HASP available and has it been reviewed and signed by all

members of the field team? X

Was a tailgate meeting performed prior to starting the work? X

Is there a JSA for the task being performed and was it reviewed

by the field team? X

Were SPSAs performed prior to beginning the task?

(spot check at least one SPSA) X

Is the correct PPE donned for the task? X

Are investigation derived waste being handled correctly in

accordance with the IDW Plan? X

Is the field note book readily available and does it contain all

relevant information? X

Are field data sheets required for this task? If yes, are data sheets

available and do they contain all relevant information? X

Are field measurements within acceptable ranges? X

Is the field equipment appropriate for the task? X

Is field equipment in good operating condition? (i.e., all sensors

working, no visible damage, no visible contamination) X

Does the field team demonstrate operating knowledge of the

equipment? X

If daily field calibration is required, has it been completed and

was it documented in the field note book or on the appropriate

field data sheet? X

Are calibration ranges within acceptable limits? X

Field Team Members Present During the Audit:

FIELD RECORDS

EQUIPMENT

9/9/2016

Wai Kwan, Principal Engineer

Amy Hoffmann, Marybeth Lyons

Groundwater Sampling

Comments/Recommendations

HEALTH AND SAFETY



Yes No Comments/Recommendations

Is the sample collection method in accordance with the RI/FS

Work Plan, SAP and the appropriate SOP? X

Does the field team demonstrate knowledge of the sampling

method and techniques? X

Is the sample identification in accordance with the RI/FS Work

Plan and SAP nomenclature standards? X

Were sample containers supplied and preserved by the lab as

appropriate? X

Are the number of containers appropriate for each sampling

point as indicated by the lab? X

Have the sample containers been appropriately filled? X

Has decontamination been completed as necessary between

sampling locations? X

Were QA/QC samples collected appropriately in accordance with

the SAP? X

If required, were samples placed directly on ice after sample

collection? X

Are sample container labels affixed, legible and completed in

waterproof ink? X

Do the sample container labels contain all necessary information

(i.e., sample date, sample time, project number/name, etc.)? X

Are sample containers packaged appropriately to avoid

breakage, spillage, etc. during shipment? X

If samples are being shipped via FedEx (or similar service), has

the tracking information been recorded in the field notebook X

Has the COC been filled out correctly? X

Are all samples (including QA/QC samples) listed? X

Were the analytical parameters, methods and preservation

codes identified appropriately? X

Was the correct number of sample containers listed? X

Is the data deliverable appropriate?

Is the turn around time noted? X

Is the project manager contact information accurate? X

SAMPLE COLLECTION

Phone number is 631 232 2500 instead of 631 232 2600

Not applicable; prior arrangements with laboratory

CHAIN of CUSTODY (COC)

SAMPLE HANDLING, PACKAGING and SHIPPING PROCEDURES

Roux maintains electronic record of tracking number and sends to

laboratory



Yes No Comments/Recommendations

Was the COC signed? X

Are corrections, if any, neat and legible (i.e., single line through

item to be deleted), initialed and dated? X

Is the sample cooler / box sealed appropriately? X

Is there a custody seal in place? X

Has a copy of the COC been retained by field manager? X

Auditor Signature: RI Manager Signature:

Additional Comments/Recommendations:



FIELD SAMPLING AUDIT CHECKLIST

Date:

Name and Title of Person Conducting Audit:

Field Activity Being Audited:

Yes No

Is the HASP available and has it been reviewed and signed by all

members of the field team? X

Was a tailgate meeting performed prior to starting the work? X

Is there a JSA for the task being performed and was it reviewed

by the field team? X

Were SPSAs performed prior to beginning the task?

(spot check at least one SPSA) X

Is the correct PPE donned for the task? X

Are investigation derived waste being handled correctly in

accordance with the IDW Plan? X

Is the field note book readily available and does it contain all

relevant information? X

Are field data sheets required for this task? If yes, are data sheets

available and do they contain all relevant information? X

Are field measurements within acceptable ranges? X

Is the field equipment appropriate for the task? X

Is field equipment in good operating condition? (i.e., all sensors

working, no visible damage, no visible contamination) X

Does the field team demonstrate operating knowledge of the

equipment? X

If daily field calibration is required, has it been completed and

was it documented in the field note book or on the appropriate

field data sheet? X

Are calibration ranges within acceptable limits? X

Field Team Members Present During the Audit:

FIELD RECORDS

EQUIPMENT

9/9/2016

Wai Kwan, Principal Engineer

Amy Hoffmann, Marybeth Lyons

Sediment and Surface Water Sampling

Comments/Recommendations

Field book should note types of sample (sediment, soil, surface

water) collected for each designation

HEALTH AND SAFETY



Yes No Comments/Recommendations

Is the sample collection method in accordance with the RI/FS

Work Plan, SAP and the appropriate SOP? X

Does the field team demonstrate knowledge of the sampling

method and techniques? X

Is the sample identification in accordance with the RI/FS Work

Plan and SAP nomenclature standards? X

Were sample containers supplied and preserved by the lab as

appropriate? X

Are the number of containers appropriate for each sampling

point as indicated by the lab? X

Have the sample containers been appropriately filled? X

Has decontamination been completed as necessary between

sampling locations? X

Were QA/QC samples collected appropriately in accordance with

the SAP? X

If required, were samples placed directly on ice after sample

collection? X

Are sample container labels affixed, legible and completed in

waterproof ink? X

Do the sample container labels contain all necessary information

(i.e., sample date, sample time, project number/name, etc.)? X

Are sample containers packaged appropriately to avoid

breakage, spillage, etc. during shipment? X

If samples are being shipped via FedEx (or similar service), has

the tracking information been recorded in the field notebook X

Has the COC been filled out correctly? X

Are all samples (including QA/QC samples) listed? X

Were the analytical parameters, methods and preservation

codes identified appropriately? X

Was the correct number of sample containers listed? X

Is the data deliverable appropriate?

Is the turn around time noted? X

Is the project manager contact information accurate? X

SAMPLE COLLECTION

Phone number is 631 232 2500 instead of 631 232 2600

Preservation codes were not filled

Not applicable; prior arrangements with laboratory

CHAIN of CUSTODY (COC)

SAMPLE HANDLING, PACKAGING and SHIPPING PROCEDURES

Roux maintains electronic record of tracking number and sends to

laboratory



Yes No Comments/Recommendations

Was the COC signed? X

Are corrections, if any, neat and legible (i.e., single line through

item to be deleted), initialed and dated? X

Is the sample cooler / box sealed appropriately? X

Is there a custody seal in place? X

Has a copy of the COC been retained by field manager? X

Auditor Signature: RI Manager Signature:

White out was used to improve clarity of scan. Corrections were not

initialed or dated

Additional Comments/Recommendations:



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX H 

Data Validation Reports 



Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

May 24, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data 
Validation 

Dear Mr. Ritorto 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on May 3, 2016. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LDC Project #36289: 

SDG# 

460-112270-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, 
Wet Chemistry 

The data validation was performed under Stage 4guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia 
Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia 
Falls, Flathead County, Montana, November 2015 

• USEPA Contract Laboratory National Functional Guidelines for 
Superfund Organic Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 
1994; update liB, January 1995; update Ill, December 1996; update lilA, 
April 1998; 1118, November 2004; Update IV, February 2007; Update V, 
July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

V:\LOGIN\Roux Associates\Columbia Falls\36289COV.wpd UL-SF 



Level IV 1 ,896 pages-DL Attachment 1 I 
EDD LDC #36289 (Roux Associates, Inc.-Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest PC8s (6020A F CN-

DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /74718) (9056A) (90128) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w ~ 

A 460-112270-1 05/03/16 05/24/16 1 5 0 5 0 5 0 5 0 5 0 '5 0 5 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

otal T/CR 1 5 0 5 0 5 0 5 0 5 0 5 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
' 

I 
I 

Shaded cells indicate Level IV validation (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\36289ST.wpd 
------------------------ -



LDC Report# 36289A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May18,2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-112270-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DUP-S0-1 460-112270-4 Soil 04/12/16 
TRIP BLANK 460-112270-5 Water 04/15/16 
CFDS-013-S0-2-3 460-112270-6 Soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4MSD 460-112270-3MSD Soil 04/12/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36289A1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

04/11/16 Acetone 23.1 All water samples in UJ (all non-detects) A 
SDG 460-112270-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag A orP 

04/19/16 Bromomethane 48.2 All water samples in SDG UJ (all non-detects) A 
Acetone 24.6 460-112270-1 UJ (all non-detects) 

04/18/16 Chloromethane 35.6 CFDS-007 -S0-3-4 J+ (all detects) A 
Methyl acetate 59.1 CFDS-DUP-S0-1 J+ (all detects) 

CFDS-013-S0-2-3 

04/18/16 Chloromethane 35.6 CFDS-003-S0-2-3 NA -
Methyl acetate 59.1 CFDS-005-S0-2-3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flaa A or P 

CFDS-007 -S0-3-4MS/MSD 1,1, 1-Trichloroethane 57 (78-139) 59 (78-139) J- (all detects) A 
(CFDS-007 -S0-3-4) 1,1 ,2,2-Tetrachloroethane 35 (64-128) - UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 53 (83-136) 51 (83-136) 
1,1 ,2-Trichloroethane 43 (76-118) 63 (76-118) 
1, 1-Dichloroethane 73 (83-131) 78(83-131) 
1, 1-Dichloroethene 62 (80-120) 61 (80-120) 
1 ,2,3-Trichlorobenzene 7(77-116) 13 (77-116) 
1 ,2,4-Trichlorobenzene 8 (77-116) 15 (77-116) 
1 ,2-Dibromo-3-chloropropane 29 (63-131) -
1 ,2-Dichlorobenzene 17 (80-120) 31 (80-120) 
1 ,2-Dichloroethane 62 (75-132) -
1 ,2-Dichloropropane 55 (77-124) 65 (77-124) 
1 ,3-Dichlorobenzene 18 (80-120) 32 (80-120) 
1 A-Dichlorobenzene 18 (80-120) 33 (80-120) 
2-Hexanone 48 (75-137) 68 (75-137) 
4-Methyl-2-pentanone 63 (81-121) 79 (81-121) 
Benzene 63 (78-122) 70 (78-122) 
Bromoform 26 (47-150) 44 (47-150) 
Bromomethane 49 (74-125) 68 (74-125) 
Carbon disulfide 51 (82-127) 58 (82-127) 
Carbon tetrachloride 52 (62-150) 55 (62-150) 
Chlorobenzene 28 (80-120) 42 (80-120) 
Bromochloromethane 49 (73-132) 64 (73-132) 
Dibromochloromethane 33 (68-132) 51 (68-132) 
Chloroethane 54 (63-143) -
Chloroform 60 (80-120) 67 (80-120) 
cis-1 ,2-Dichloroethene 51 (80-120) 60 (80-120) 
cis-1 ,3-Dichloropropene 40 (75-118) 57 (75-118) 
Cyclohexane 50 (77-137) 50 (77-137) 
Bromodichloromethane 43 (76-130) 59 (76-130) 
Dichlorodifluoromethane 48 (73-122) 57 (73-122) 
Ethyl benzene 30 (80-120) 41 (80-120) 
Ethylene dibromide 35 (80-120) 57 (80-120) 
lsopropylbenzene 21 (80-120) 32 (80-120) 
Methyl cyclohexane 32 (84-127) 35 (84-127) 
Methylene chloride 74 (80-120) -
m,p-Xylenes 31 (80-120) 43 (80-120) 
a-Xylene 30 (80-120) 42 (80-120) 
Styrene 23 (80-120) 37 (80-120) 
Tetrachloroethene 32 (68-130) 40 (68-130) 
Toluene 43 (80-120) 55 (80-120) 
trans-1 ,2-Dichloroethene 49 (86-126) 58 (86-126) 
trans-1 ,3-Dichloropropene 32 (73-118) 54 (73-118) 
Trichloroethene 41 (80-120) 49 (80-120) 
Trichlorofluoromethane 39 (73-134) 50 (73-134) 
Vinyl chloride 54 (77-130) 71 (77-130) 

The relative percent differences (RPD) were not evaluated due to the MS/MSD samples 
being spiked at different concentrations. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-363207 Chloromethane 136 (73-130) 146 (73-130) NA -
(All soil samples in SDG 
460-112270-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFDS-005-S0-2-3 CFDS-DUP-S0-1 RPD (Limits) Flag A or P 

2-Butanone 0.022 0.024 9 (~50) - -

Acetone 0.18 0.14 25 (~50) - -

Benzene 0.0011 0.00082 29 (~50) J (all detects) A 

Carbon disulfide 0.0012 0.00056U 73 (~50) J (all detects) A 
UJ (all non-detects) 

Toluene 0.00095 0.00076 22 (~50) - -

2-Hexanone 0.0018U 0.0015 18 (~50) - -

Methyl acetate 0.0017U 0.0087 135 (~50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, continuing calibration %0, MS/MSD %R, and field duplicate RPD, data 
were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-112270-1 

I Sample I Comeound I Flag I A or P 

TRIP BLANK Acetone UJ (all non-detects) A 

TRIP BLANK Bromomethane UJ (all non-detects) A 
Acetone UJ (all non-detects) 

CFDS-007 -S0-3-4 Chloromethane J+ (all detects) A 
CFDS-DUP-S0-1 Methyl acetate J+ (all detects) 
CFDS-013-50-2-3 

CFDS-007 -S0-3-4 1,1, 1-Trichloroethane J- (all detects) A 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Benzene 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Bromochloromethane 
Dibromochloromethane 
Chloroethane 
Chloroform 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Cyclohexane 
Bromodichloromethane 
Dichlorodifluoromethane 
Ethyl benzene 
Ethylene dibromide 
lsopropylbenzene 
Methyl cyclohexane 
Methylene chloride 
m,p-Xylenes 
o-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

CFDS-005-S0-2-3 Benzene J (all detects) A 
CFDS-DUP-S0-1 J (all detects) 
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I Reason I 
Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 



I Sample I Compound I Flag I AorP I Reason 

CFDS-005-S0-2-3 Carbon disulfide J (all detects) A Field duplicates (RPD) 
CFDS-DUP-S0-1 Methyl acetate UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 
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LDC #: 36289A1 VALIDATION COMPLETENESS WORKSHEET Date: S j;t:./;b 
Page:_Lof_l 

Reviewer: F? 
2nd Reviewer:~ 

SDG #: 460-112270-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration!ICV 

IV. Continuing calibration 

v. LaboratoryBianks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 ' 2 ' 
3 I 

I 
4 

5? 

6 I 
71-

8 t' 

9 

10 

11 1 

12 'l 

13~ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 0 
CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 0 
TRIP BLANK 

CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4MSD 

tJ\~ "\ (p 0 - "2> (o "b 2.0 7 

VI\? q.tt,o - e> c.:, "'0 ~ \1-1 

"'~ t.\-(,0- ~'='~~!:)" 4 

I I 
P..tA 

D. 
b. 0'-A. 0 /o ~\) 
..svJ 
A 

ND \'e;>.: 

A 
.>W 
~'-".) !..C).;:. 

,svJ D 
b. 

D. 
./)... 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-::::, 
.::= 
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Com meets 

4:-- ,~~. 
I 

~, L/-

D = Duplicate 
TB = Trip blank 

iy 

EB = Equipment blank 

LabiD 

460-112270-1 

460-112270-2 

460-112270-3 

460-112270-4 

460-112270-5 

460-112270-6 

460-112270-3MS 

460-112270-3MSD 

v:/v; 70 
cb/~W 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Water 04/15/16 

Soil 04/15/16 

Soil 04/12/16 

Soil 04/12/16 
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Reviewer: F7 
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Method: Volatiles SW 846 Method 8260 

and relative 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 
I 
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Reviewer: -£_-
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane I 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Tlimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000. 1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P 1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane nn. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X 1. 1,2, 3-T rimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. ~~qkre, 1)~\,~f\"')dC:: 
...J 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
i 
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LOC #: "b/o ?-10'1-A.) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

y J(i VJ/A 
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Were all %0 within the validation criteria of <20 %0? 
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Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 
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METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

-~/ f>i. -'WA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(NJN/A VVt:::l\:0: dll -/OU diiU f'\f'\r;:, VVILIIIII lilt:: VdiiUdliUII vlllt:::lld Ul <-LU YOU diiU .>U.U;J f'\r\o ( 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 
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.LDC #: .3G, 2-£8/11- I 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_~f_/ 
Reviewer: FT 

2nd Reviewer:-=--..:...,cz;--

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

associated MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound "'oR (Limits) "'oR (Limits) RPD (Limits) Associated Samples Qualifications 
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FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-112270-1 
-----------------------------

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K52824.D 
------ ---------------

Lab ID: 460-112270-3 MS Client ID: CFDS-007-S0-3-4 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATIOI\ % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1,1-Trichloroethane 0.0501 0.00048 u o.o2s6 tJ 57 L78-139 F1 
1,1,2,2-Tetrachloroethane 0.0501 0.00021 u 0. 017 4 P,~b 35 v 64-128 F1 
1,1,2-Trichloro-1,2,2-trifluor 0.0501 0. 00055 u 0.0263 1.-- 5~ 83-136 F1 
oethane 1'1" 
1,1,2-Trichloroethane 0.0501 0. 00035 u 0.0214l,A 43 v 76-118 Fl 
1,1-Dichloroethane 0.0501 0.00043 u 0.0367 T 73 1/ 83-131 F1 
1,1-Dichloroethene 0.0501 0. 00052 u 0. 0313 ll 62 v 80-120 F1 
1,2,3-Trich1orobenzene 0.0501 0.00014 u 0.00372~\J ltJ 7(1' 77-116 F1 
1,2,4-Trichlorobenzene 0.0501 0.000400 0. 00405 ~\<. K 8/77-116 Fl 
1,2-Dibromo-3-Chloropropane 0.0501 0.00059 u o. 0143 MH 29 / 63-131 F1 
1,2 Dichlorobenzene 0.0501 0.00018 u 0. 00832 ..u j 17 / 80-120 F1 
1,2-Dichloroethane 0.0501 0.00014 u 0.0309 \.. 62 / 75-132 F1 
1,2-Dichloropropane 0.0501 0.000210 0.0274{$[ 55 / 77-124 F1 
1,3-Dichlorobenzene 0.0501 0.00015 u 0. 00882 ff f 18 / 80-120 F1 
1,4-Dichlorobenzene 0.0501 0. 00016 u 0.00922 l-\' -H·\ 18 /80-120 F1 
2-Butanone (MEK) 0.250 0.018 0.164 f..JJ 58 58-150 
2-Hexanone 0.250 0. 0012 u 0.121 ~ 4fi ,.,.. 75-137 F1 
4-Methyl-2-pentanone (MIBK) 0.250 0.0065 0.164 'f' 63 / 81-121 F1 
Acetone 0.250 0.12 0. 438 f 127 66-150 
Benzene 0.0501 0.00051 J 0.0320 v 63 v-"78-122 F1 
Bromoform 0.0501 0.000160 0.0129 '1. 26 v47-15o F1 
Bromomethane 0.0501 0.000400 0.0244 f> 49 v 74-125 F1 
Carbon disulfide 0.0501 0.00086 J 0.0264 G 5]. ...... 82-127 F1 
Carbon tetrachloride 0.0501 0.00054 u 0.0260fr 52 62-150 F1 
Chlorobenzene 0.0501 0.00018 u 0. 0138\?\. 28 1/ 80-120 F1 
Chlorobromomethane 0.0501 0.00021 u 0.0244 f'f 49 v 73-132 F1 
Chlorodibromomethane 0.0501 0.00019 u 0.0165 --r 33 v 68-132 F1 
Chloroethane 0.0501 0.00044 u 0.0271 0 54 v 63-143 F1 
Chloroform 0.0501 0.000260 o.o3ooR v 80-120 60 F1 
Chloromethane 0.0501 0. 00048 u o.o510A 102 73-130 * 
cis-1,2-Dichloroethene 0.0501 0.000280 0. 0255b:t ~ 5] I/' 80-120 F1 
cis-1,3-Dichloropropene 0.0501 0.00019 u o.o2oo R 40 1/ 75-118 F1 
Cyclohexane 0.0501 0.00058 u 0.02495_51 ? 50 ,/"77-137 F1 
Dichlorobromomethane 0.0501 0.00048 u 0.o217 F 43 v 76-130 F1 
Dichlorodifluoromethane 0.0501 0.00040 u 0.0243 ~ lJ 48 v 73-122 F1 
Ethylbenzene 0.0501 0.00023 u o.o149e r;;.. 3(1; 80-120 F1 
Ethylene Dibromide 0.0501 0.00015 u 0. 0177 >' 3 80-120 F1 
Isopropylbenzene 0.0501 0.00021 u 0. 0107 \[ I/ 2J 80-120 F1 
Methyl acetate 0.250 0.0040J 0. 378&61, Q149 66-150 
Methyl tert butyl ether 0.0501 0.000210 0.0420 \... L-. 84 80-120 
Methylcyclohexane 0.0501 0. 00063 u 0. 0160fi liT 32 v 84-127 F1 
Methylene Chloride 0.0501 0.00084 J 0.0378 \::: 74 v 80-120 F1 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 
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FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-112270-1 
-----------------------------

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K52824.D 
-----------------------------

Lab ID: 460-112270-3 MS Client ID: CFDS-007-S0-3-4 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRAT I OJ:\ % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
m-Xylene & p-Xylene 0.0501 0.00014 u o.o156 a ~J(31 v 80-120 F1 
o Xylene 0.0501 0.000200 0. 014 9 .s~ 5 30 v 80-120 F1 
Styrene 0.0501 0.000190 0.o115 F f 23 v 80-120 F1 
Tetrachloroethene 0.0501 0.000350 0.0159 ---,.. t;.. 32 v 68-130 F1 
Toluene 0.0501 0. 00054 J 0.0223 c.... ~ 43 v 80-120 F1 
trans-1,2-Dichloroethene 0.0501 0.000490 0. 0245 ?fl If-' 49 1/86-126 Fl 
trans-1,3-Dichloropropene 0.0501 0.00013 u 0.0160"' v 32 v 73-118 F1 
Trichloroethene 0.0501 0.00033 u 0.0207 .e 41 v 80-120 F1 
Trichlorofluoromethane 0.0501 0.00043 u 0.0194 \< II( 39 1/ 73-134 F1 
Vinyl chloride 0.0501 0. 00049 u 0. 0272 (1 [....- 54 1/77-130 F1 

# Column to be used to flag recovery and RPD values 

FORM I II 82 60B 
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FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-112270-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K52825.D 
-------- ---------------

Lab ID: 460-112270-3 MSD Client ID: CFDS-007-S0-3-4 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1,1-Trichloroethane 0.0284 0.0167 5Q/ 52 30 78-139 Fl F2 
1,1,2,2-Tetrachloroethane 0.0284 0.0184 65 5 30 64-128 
1,1,2-Trichloro-1,2,2-trifluor 0.0284 0.0144 5} 58 30 83-136 Fl F2 
oethane 
1,1,2-Trichloroethane 0.0284 0.0178 63V 18 30 76-118 F1 
1,1-Dichloroethane 0.0284 0.0222 78V 49 30 83-131 Fl F2 
1,1-Dichloroethene 0.0284 0.0172 6lV 58 30 80-120 Fl F2 
1,2,3-Trichlorobenzene 0.0284 0.00364 l..JV 2 30 77-116 Fl 
1,2,4-Trichlorobenzene 0.0284 0.00424 15 v 4 30 77-116 Fl 
1,2-Dibromo-3-Chloropropane 0.0284 0.0185 65 26 30 63-131 
1,2-Dichlorobenzene 0.0284 0.00882 3J,V 6 30 80-120 Fl 
1,2-Dichloroethane 0.0284 0.0225 79 31 30 75-132 F2 
1,2-Dichloropropane 0.0284 0.0186 65 v 38 30 77-124 Fl F2 
1,3-Dichlorobenzene 0.0284 0.00923 3<:: v 5 30 80-120 Fl 
1,4-Dichlorobenzene 0.0284 0.00940 33 / 2 30 80-120 Fl 
2-Butanone (MEK) 0.142 0.107 63 42 30 58-150 F2 
2-Hexanone 0.142 0.0967 6B 22 30 75-137 Fl 
4-Methyl-2-pentanone (MIBK) 0.142 0.119 79 v 32 30 81-121 Fl F2 
Acetone 0.142 0. 298 126 38 30 66-150 F2 
Benzene 0.0284 0.0204 70 / 44 30 78-122 Fl F2 
Bromoform 0.0284 0.0126 44 / 2 30 47-150 Fl 
Bromomethane 0.0284 0.0193 6G / 24 30 74-125 Fl 
Carbon disulfide 0.0284 0.0172 58 / 42 30 82-127 Fl F2 
Carbon tetrachloride 0.0284 0.0157 55 / 50 30 62-150 Fl F2 
Chlorobenzene 0.0284 0. 0118 42 / 16 30 80-120 Fl 
Chlorobromomethane 0.0284 0.0182 64 / 29 30 73-132 Fl 
Chlorodibromomethane 0.0284 0.0146 51 / 12 30 68-132 Fl 
Chloroethane 0.0284 0.0199 70 31 30 63-143 F2 
Chloroform 0.0284 0.0190 67 / 45 30 80-120 Fl F2 
Chloromethane 0.0284 0.0340 120 40 30 73-130 F2 * 
cis-1,2-Dichloroethene 0.0284 0.0172 69 / 39 30 80-120 Fl F2 
cis-1,3-Dichloropropene 0.0284 0.0163 57 ,. 21 30 75-118 Fl 
Cyclohexane 0.0284 0.0142 50 / 55 30 77-137 Fl F2 
Dichlorobromomethane 0.0284 0.0168 59 / 26 30 76-130 F1 
Dichlorodifluoromethane 0.0284 0.0161 57 ,/" 40 30 73-122 Fl F2 
Ethylbenzene 0.0284 0. 0116 41 / 25 30 80-120 Fl 
Ethylene Dibromide 0.0284 0.0163 57 / 8 30 80-120 Fl 
Isopropylbenzene 0.0284 0.00915 32 1/ 16 30 80-120 F1 
Methyl acetate 0.142 0.199 137 62 30 66-150 F2 
Methyl tert-butyl ether 0.0284 0.0242 85 54 30 80-120 F2 
Methylcyclohexane 0.0284 0.00993 35 v 47 30 84-127 Fl F2 
Methylene Chloride 0.0284 0.0240 81 45 30 80-120 F2 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 
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FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-112270-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K52825.D 
-----------------------------

Lab ID: 460-112270-3 MSD Client ID: CFDS-007-S0-3-4 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
m-Xylene & p-Xylene 0.0284 0.0121 43 V' 25 30 80-120 Fl 
o-Xylene 0.0284 0.0119 42 v 22 30 80-120 Fl 
Styrene 0.0284 0.0106 37 v 9 30 80-120 F1 
Tetrachloroethene 0.0284 0. 0115 40 v 33 30 68-130 Fl F2 
Toluene 0.0284 0.0162 55 v 32 30 80-120 Fl F2 
trans-1,2-Dichloroethene 0.0284 0.0165 58 v 39 30 86-126 Fl F2 
trans-1,3-Dichloropropene 0.0284 0.0154 54 v 3 30 73-118 Fl 
Trichloroethene 0.0284 0.0141 49 v 38 30 80-120 Fl F2 
Trichlorofluoromethane 0.0284 0.0144 50 v> 30 30 73-134 Fl 
Vinyl chloride 0.0284 0.0203 71 29 30 77-130 Fl 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 
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LDC #: <3h.2..8'JR) 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) . 

/ 
Page:__{_of_ 

Reviewer: FT 
2nd Reviewer: ~ 

/PI~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~A Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 

Y /A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

heiiV/D Only 
Y N N/A Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

J 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limitsl Associated Samples Qualifications ..... 
1-e~o-~.oz,w b. \O(p <1~-139 H~ <1~-l~Y ( ) A\\ ~\1.-S ~\d.X If (NY)) 

'V 
( ) ( ) ( ) £ \. 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I \ I \ \ 

LCS_r1.wpd 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (~50) 

Compound 2 4 RPD 

M 0.022 0.024 9 

F 0.18 0.14 25 

v 0.0011 0.00082 29 

G 0.0012 0.00056U 73 

cc 0.00095 0.00076 22 

z 0.0018U 0.0015 18 

QQQQ 0.0017U 0.0087 135 

V:\FIELD DUPLICATES\36289A 1.wpd 

Page:__{_ at~ 
Reviewer: ~ 

2nd Reviewer: 

Qual 

Jdet/A 

J/UJ/A 

J].lefTA --:5 I \J-51 ~ 



LDC#: "3 (o 2 e'tA 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ lot ~ 
Reviewer: FT 

2nd Reviewer: 5......__ 
""' 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/11/2016 F 

GCMS9 QQQQ 

Compound 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.8512 0.8512 

0.2458 0.2458 

0.4022 0.4022 

1.9565 1.9565 

1.1139 1.1139 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.9890 0.9890 11.7 

0.2435 0.2435 3.9 

0.4216 0.4216 5.9 

1.9127 1.9127 3.4 

1.1493 1.1493 6.0 

Recalculated 

%RSD 

11.7 

3.9 

5.9 

3.4 

6.0 



LDC #: 3 Co "J.t~t'f A } 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ lot ____ / 
Reviewer: FT 

2nd Reviewer: ""'l........_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 4/11/2016 F 

GCMS5 QQQQ 

Compound 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.1979 0.1979 

1.5650 1.5650 

0.3607 0.3607 

1.3335 1.3335 

0.8850 0.8850 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2267 0.2267 14.10 

1.6439 1.6439 8.30 

0.3969 0.3969 13.90 

1.4323 1.4323 9.30 

0.9300 0.9300 6.80 

Recalculated 

%RSD 

14.10 

8.30 

13.90 

9.30 

6.80 ' 



LDC #: 3 (o~A-- j VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ===t;: 

.......... ,. 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,}(C1.)/(A1.}(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, A1• = Area of associated internal standard 
C, = Concentration of compound, C1• = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard! linitiall CCCI CCCI 

1 
es ~~g. Ll\l"1}\IP F (IS1) o.~~-, 0\1\ 0 0·1110 
a.eN~~ 

6l6l.Q.~ 1·£..1.}--;.~ l. 'fO'Z. 1-"\'0)/ (IS2) 

t'.. (IS3) (0. ?~(,.,Cf 0. ~5"\1 0· .35l!7 

" (IS4) \ -'f "? .?-...3 \· 2>~~ ,, "3bs-

S\? {(S!i\ o.-=t-3oO 0·141"-'b 0.1'+1-~ 

2 \<S'l-117:> 4)1'0\lto f (IS1) o.~u \. oo{ ,.oo/ 
cfY.J .. , E;!S&&. (IS2) O·:P4o;-. o. ?~1b' 0-?~~ 

c.,., ' 
(IS3) o.'-\Z\Io 0.~02- o.'05oY 

'I (IS4) \-~P-1 -::2. .o,..z. "'"J;.o~Y 

s~ (ISS\ \·\"\,~ \.\.3t0 \·1~~ 
\( 5)80:2. '\ \\~\lb \.02>' \.o.; l 3 MAJ-9 o. ~"\S ? o. -,J1s~ 

0· '-\2- _,..., tJ. 4?.17 
\. ""l'f~ \ ,q '\-'1 

4 JJ v I. \31 \·I b l 

CON CAL 41S.WPD 

Reported Recalculated 
%0 %0 

~-~ :;z.~ -~ 

9·9 ~9 
,o. l.t, I o.j:, 

A-1 't-1 
19 .(c; IOf-~ 

I·~ I· '2(' 

~-' ~,.} 
l'f>.'2S 1e,x 
~.7 S-1 
0.4 Q., 
L\ • 1 ~-1 
"'l.'b &1\ .~ 
\ . l,o I·~ 
l-9 1-~ 

I . £.t, \·v 

I 



LDC #: 3 b >";(~ 19 J VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: ~ 
-----

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ---'1L-~-'-£:,=--------

I I 
Spike Sample Spiked Sample 

(~'~ co~r~on Concenx~n 
Compound (~ {/ 

I :i.;Xi\ ':;-:, ~J,''f·:~':}~;.;~-~~}\ ·I --..;: ~-t~n '-'-- l ~~n M~ ............ M!=: 

1,1-Dichloroethene o.oStJ\ 0. 0').~ t-lp o.oo\~ tJ.or=\v 

Trichloroethene 
. l'lO 0.0"201 

v,V\"'1 

"".ete4 
Benzene o.oao;- \ o. 0 "?>ill o.o2-o4 

Toluene o. (OooSA o.oz.-1--"? o.o\lo~ 

Chlorobenzene ,v ,I; NO o.or~e o. 0\\IQ 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M,t.;v C:nik~ Matrix Soike Dunlir.at~ I MSlMSO I 

Percent Recovery Percent Recovery I RPD 

Do,..,.rr, R~>nnrt<>ti R,,..,,,.. ~ Da,.~r,.,,r~•a 

f.o/' (pY ul 

"' 510 55 
1-\\ Lf1 ~4~ ~9 2>£1 3~ 
Ia~ ~? ,a 10 '+~ ~~ 
4? ~~ g-q- 5~ ~y a)/ 

~'B z~ '12-- 'b-- lv I~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC #: 3 ~ ~~Cj It- ) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_..EI 
2nd Reviewer: c::.-z 

~. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~() ~0 ... -'b(&,'b"UJ7 

I I 
Spike Spiked Sample I I C:S II I C:SD II I C:Sll C:SD 

Ad~lk Cote~,~ I II II Compound (~ Percent Recove!:l Percent Recove!:l RPD 

I ;· '•.rJ:'·;\;}~:tfJf;;jit;~;;~~~:~';~'\:.;~·.;;f.·&:l fJ '.I 
....., u 

I I II I II I Recalculated LCS LCSD LCS LCSD Re~orted Recalc. Re~orted Recalc. Re~orted 

1, 1-Dichloroethene 0 ·0 '2. 0-0"'2..- o. OA4 O.O\£l~ q1 91 9.~ 9~ 3 ? 

Trichloroethene 0-0\~lo o. 0\~1 "i ;i ~ 43 §" q 

Benzene o.Ol.\"1 0, 02.09 \09 \cf1 1o4 \{)~ tf ~ 
Toluene O,o20D o. 0\9\ \00 \OU ~~ 4~ y. ~. 
Chlorobenzene ~ ~ o.o\'1Jb" o. lO\~~ 91 ~1 ~v-- ~y (p ~ 

I 
I 

I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: ~h ::2-'Bj IT I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: OA e<" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Sample 10: :a 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane t;n.O a.ft-4 \00 \Ob 0 
1 ,2-Dichloroethane-d4 ~ . .;- 1\1 1'1 
Toluene-dB !)\' ?> \0? \0? 
Bromofluorobenzene " '11-·tf "\5 _Cj-; y 

Sample 10: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Rej)orted Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC #: ..3 0 .2-B(It-) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

-'--'1-'-~N=/A~ Were all reported results recalculated and verified for all level IV samples? 
--'-7''-!...!.--'N...!;/~A.!.. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8x)(I,)(DF) Example: 

(-A~~~) (A,)(RRF)(V.)(%8) 
~I f A,. = Area of the characteristic ion (EICP) for the Sample I.D. , 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

(;;>..$'V) l S") I, = Amount of internal standard added in nanograms Cone.= 6l \ I "2---:t- I 
(ng) 

( (o~l-\ s ~ ~) ( 0 -'1 B4 0 ) ( Lf .~Sl/) ( 0 ·1 
RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 
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CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DUP-S0-1 460-112270-4 Soil 04/12/16 
CFDS-013-S0-2-3 460-112270-6 soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4MSD 460-112270-3MSD Soil 04/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

04/19/16 Di-n-octylphthalate 22.2 All samples in SDG NA -
460-112270-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) and relative percent differences 
(RPD) were not within the QC limits for CFDS-007-S0-3-4MS/MSD. No data were 
qualified for MS/MSD samples analyzed greater than or equal to a 5X dilution. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound CFD5-005-50-2-3 CFD5-DUP-50-1 RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.30 0.079 117 ($50) J (all detects) A 

Acenaphthene 1.4 0.65 73 ($50) J (all detects) A 

Acenaphthylene 0.074 0.025U 99 ($50) J (all detects) A 
UJ (all non-detects) 

Anthracene 4.0 1.2 108 ($50) J (all detects) A 

Benzo(a)anthracene 11 6.4 53 ($50) J (all detects) A 

Benzo(a)pyrene 13 7.0 60 ($50) J (all detects) A 

Benzo(b)fluoranthene 18 11 48 ($50) - -

Benzo(g, h, i)perylene 12 9.3 25 ($50) - -

Benzo(k)fluoranthene 7.5 4.1 59 ($50) J (all detects) A 
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Concentration (ug/Kg) 

Compound CFD5-005-50-2-3 CFD5-DUP-50-1 RPD (Limits) Flag A or P 

Bis(2-ethylhexyl)phthalate 1.7 1.7 0 (:o;50) - -

Carbazole 3.3 1.2 93 (:o;50) J (all detects) A 

Chrysene 19 11 53 (S50) J (all detects) A 

Dibenzo(a,h)anthracene 3.8 2.6 37 (S50) - -

Dibenzofuran 0.79 0.30 90 (S50) J (all detects) A 

Fluoranthene 26 13 67 (S50) J (all detects) A 

Fluorene 1.1 0.50 75 (S50) J (all detects) A 

lndeno(1 ,2,3-cd)pyrene 14 10 33 (:o;50) - -

Naphthalene 1.1 0.20 138 (:o;50) J (all detects) A 

Phenanthrene 16 7.6 71 (:o;50) J (all detects) A 

Pyrene 19 11 53 (S50) J (all detects) A 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-112270-1 

I Sample I Compound I Flag I A or P 

CFDS-005-S0-2-3 2-Methylnaphthalene J (all detects) A 
CFDS-DUP-S0-1 Acenaphthene J (all detects) 

Anthracene J (all detects) 
Benzo(a)anthracene J (all detects) 
Benzo(a)pyrene J (all detects) 
Benzo(k)fluoranthene J (all detects) 
Carbazole J (all detects) 
Chrysene J (all detects) 
Dibenzofuran J (all detects) 
Fluoranthene J (all detects) 
Fluorene J (all detects) 
Naphthalene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

CFDS-005-S0-2-3 Acenaphthylene J (all detects) A 
CFDS-DUP-S0-1 UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Field duplicates (RPD) 

Field duplicates (RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-112270-1 

No Sample Data Qualified in this SDG 
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LDC #: 36289A2a 
SDG #: 460-112270-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: $pi::> /J b 
Page:___{ofJ 

Reviewer: __ J!:: . ..7 __..-
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I ~alidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 D 
CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 0 
CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4MSD 

Notes: 

I I Ccmmeots 

~t.h. 

A 
A-,A .O(o ~0 ~70, (-y \eN ~30 

.sv.l 

" tJ 
6 

._:;,vJ 
p. \.-C.J:::> 

sv-J 0 ..,:::! 

A 
A 
A 

b 
p:.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-y~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-112270-1 

460-112270-2 

460-112270-3 

460-112270-4 

460-112270-6 

460-112270-3MS 

460-112270-3MSD 

c_cA ~ 

SB=Source blank 
OTHER: 

w 

Matrix Date 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/15/16 

Soil 04/12/16 

Soil 04/12/16 
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SW 846 Method 
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2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b}fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

I 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobemzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Diben:z,(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo{b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1 ,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo{e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: <;3~~/J-~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~.W.N7ft. 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YfN JfJJA W • ...,,..., ....,.,. #V'-' -II"' I"' '\.1 '0.1 WWI\olllll \oil- "'""'''-"-"1-11 -1111,-11- -· -.wv IV._, -11\oot r VoVV I '\.1 '\.1 ; 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

1: ~A)\Io c.e;J t--\,(\AM.tv'\ ~-"7 

t>,7;-1 

1- ~ '"~\\ld a..CAj rfF ').-'}/ , "'}./ 

~12-
\ 

CONCALwpd 

Page:_~f_/ 
Reviewer: FT 

2nd Reviewer: CJ-1 

Associated Samples Qualifications....-. ----. 
N\.~ t.tt,o-~<o?l1,..7 J~/A t NO ~ 

I" 

A\\ - I'll£, jcJJJv /A (NOLl 



LDC#: '-3/o2)s/"J-Olq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~of_/ 
Reviewer: __ FT _ 

2nd Reviewer: ~ 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
"-¥-"N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an Q associated MS/MSD. Soil I Water. 

.... 
Y{NMIA VVVIV \.I IV IVI'ItJIIVI'ItJLJ IJt....lloJ\o,..diL 1'-'VVVVIIVV .lUI'- UIIU L.IIV n...,.IOLIYV fJ\;;;;;n,_,WIU. UIIIVI'IO;;;;II\.IV.;J \1'\1 LJ) VVILIIIII LIIV ~V 111111\..;J~ 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

(o ~~ ~,)-. 0/o ~ ~ Clio 1<-fD ( tod~ 'c~ h fnl-\- ) -.3. ~ ~v.oJ \QX 01..--
( ) ( ) ( ) u 
( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC#: 3 ~2 8( 1} ~C\ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (ug/Kg) (,;50) 

Compound 2 4 RPD 

w 0.30 0.079 117 

GG 1.4 0.65 73 

DD 0.074 0.025U 99 

w 4.0 1.2 108 

CCC 11 6.4 53 

Ill 13 7.0 60 

GGG 18 11 48 

LLL 12 9.3 25 

HHH 7.5 4.1 59 

EEE 1.7 1.7 0 

ww 3.3 1.2 93 

DOD 19 11 53 

KKK 3.8 2.6 37 

JJ 0.79 0.30 90 

yy 26 13 67 

NN 1.1 0.50 75 

JJJ 14 10 33 

s 1.1 0.20 138 

uu 16 7.6 71 

zz 19 11 53 
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Reviewer: P7 

2nd Reviewer: :::;)./ 

Qual 

Jdet!A 
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J/UJ/A 

Jdet!A 
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Jdet!A 
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Jdet!A 

Jdet!A 

Jdet!A 

Jdet!A 
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LDC#: 36~'Jd.q VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page: /of_/ 

Reviewer:_fl 
2nd Reviewer: G:?£--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A.)(C;.)/(A;.)(C.) 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

A. =Area of compound, 
c. = Concentration of compound, 
S = Standard deviation of the RRFs, 

A;. = Area of associated internal standard 
C;. = Concentration of internal standard 
X = Mean of the RRFs 

I Reported I Recalculated II Reported I Recalculated 

RRF Average RRF Average RRF 
# Standard ID Date Compound {Internal Standard) ( 10 std) 

~RF ( 1 std) (initial) {initial) 

1 ICAl.. . '1/1:3/l~ A. (1st IS) I- S '1-- 'l- (.p ,.-:r;:~ \."S"\ ~0 , .s-~ caD 
(:qe.-M.'::l. I I ~ (2nd IS) o.~~1-o 0.~913 \-0\ "J..'{.p \. 0\y-(.o 

NN (3rd IS) 1-~IZ£ I·.,., ve \. ~)/p• \ '· -z,.;l--'2.-'\ 

TT (4th IS) 0. \ 'Y~ "':> 0 . l ?Pl.;;, Q.\'b~ b-\:?gt) 
-ee-tr (5th IS) o.$Z.f37 o.~1. ~~ 0-~'14:=> 0-~11-fP. 

::t:I:t.- (6th IS) 1-\~~7 1. \"to/ I.' "l ~Lt- '"'~ 2 lut-L- '-1/t ~11!.? LLL \.- (1st IS) \-0~0 1·0-QoO 1 ·\ oo '2. J,\OOY 
G7 f!III1.S I I tJ\~M M (2nd IS) o.o(oo 1 O.O(oO\ o.oC..'-1-1 o.ol,.:.~7 

t'-~ t=:. \'... (3rd IS) o., tOet.. Q, l'O~)'j/ o-l5B~ o. \ 9JB~ 
(4th IS) 

(5th IS) 

(6th IS) 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

I Reported Recalculated 

%RSD %RSD 
I 

~-1 Lt-7 
3~~ ,5:'~ 

·.,:3. 0 .:?::.·0 
ti·~· \~·~ 
1"~ '::J .. 3 
i..\..; lt'i 
'"? .. ?;::. .3·? 
,~. =t 1~-1 
~-fo '3.' c.-

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: __ _ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: C:::::Z. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(Cx) 

- ·-- -

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) (CC) (CC) 

1 ~411£687 ~b~ lllP A.. (1st IS) t~9'i0 \· (p ~ Y- Ho?tf 
~ ~ (2"" IS) \, o \"v0 ,.oo \ 1-V'O I 

tJN (3"'1S) l · ,_,;P/j \.'2.\0 \.-riO 
TT (4"'1S) o ·l-:t>9D o.' ~'-\0 o. l'l:7~ I~ 
"Ctt (5'" IS) 0·~1~~ 1-0d-l \· 0)..-; 
-:r.r.:t... (6'" IS) \' \~lott 1-z...\ I f,j..-1J 

2 LLL (1st IS) l·looY 1·\1~ 'I·IW 
M~~lv\ (2"" IS) D. 0 f.p'f7 o. 01~'5" 0. ol~s 
j::.~~~ (3"'1S) O·l t6Bi O·\tl-0 0·\~::rD 

(4"'1S) 

(5'" IS) 

(6"' IS) 

3 !1st IS) 

(2""1S) 

(3"' IS) 

(4"'1S) 

(5"' IS) 

(6"' IS) 

II Reported I Recalculated I 

II 
%0 

I 
%D 

I 
"');"•? -r-~ 
I · I \ . I 
,.u ,.u 
o·"J.; V·V 
11-~'+ 17·Lf_ 
I. ·.r 1.V 

-=t, I 7 ·1 
~~-?./ l ~.) 
~-? 't./ . 3 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#:. __ _ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--c:Je. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C1.)/(A;s)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;s =Area of associated internal standard 
c.= Concentration of compound, C;s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) {CC) {CC) 

1 '!411~~7 ~I' c; \lb h. (1st IS) ,~s-~~o l·<a'Bq- '· ec€1~ 
~ ~ (2"" IS) \ ·e:> \'J...{, J.oo{ \•007 

~I\) (3"'1S) \ .).-,_,.., \. 2. \~ \· ';).\9 
Tf (4"'1S) o·\~Q:> 0· l'"\0" 0·\'\-0~ 
~tf; (5"' IS) 0-~1~~ o.qs'J-~ o. 9~/'l 
'I. ):.J (6"' IS) l· \c;{p"f J.?-~6' j.").~ 

2 
'2.&-\\l ~~!;t1 4\\9\ll, L\.\.1.- 11st IS) \ · \OOP l· \Br 1·\~Y 

t:..Cl\1 ~t-AM~ (2"" IS) o.o(p£t I o.C6~2-- D-O~~).-

\::.¥-~~ (3"'1S) o· \~S~ o ·"-D'OO o.:wea 
(4"'1S) 

(5"' IS) 

(6"' IS) 

3 t1st. IS\ 

(2"" IS) 

(3"'1S) 

(4"'1S) 

(5"' IS) 

16"' IS\ 

II Reported I Recalculated 
I 

I %D %0 

~-Y c;. t.) 
o, ~ 0:\ 
0. -;..., Q.y 
~. I f.J 
<;{..9 K~ 
4- ~ 4.? 

;.'-} 1.4 
:3o.r 00.:)/ 

(0, ' JO. I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: ___ _ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 6/' / 
c;:> 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: 

I 10 J! 1 Sample 

Surrogate Surrogate 
Spiked Found 

Nitrobenzene-d5 -c;o. J lo ,')/Cp 

2-Fiuorobiphenyl ft,, ~ 4 
Terphenyl-d14 ~-~' 
Phenol-d5 ~-1to 
2-Fiuorophenol ,-.cJ9 
2,4,6-Tribromophenol / S·\'Y 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ample 

Surrogate Surrogate 
Spiked Found 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ample : 

Surrogate Surrogate 
SJJiked Found 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Recovery 
Reported 

l.D? 
~'/;. 
5'() 
~)( 

s' 
s\ 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Re_llorted 

Percent 
Recovery Percent 

Recalculated Difference 

~? 0 
fo~ 

5}3 
4i 
'5) 
sL II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#:. __ _ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: __ ..:...b _ _.:.~_1.__ ____ _ 

I Compound I 
Spike Sample Spiked Sample 

A~\~ Concen~\~ Concen~n~~io 
(WL4 c~· ( v " ... "* 

1-t MC:: \.) 
\J \j JYoe>n MC::n Me! ......... 

Phenol 4-~0J 1\.~1 t--\'0 ').-. ?.-iJ. ;1..-$/ 

N-Nitroso-di-n-propylamine t-JO 1--~b 1.-~~ 
4-Chloro-3-methylphenol {'IV ~ -S" 1.\ '2. .(£) 7 
Acenaphthene 

I 2. .(Q '-\.~ '2> ~.(ol-.\ 

Pentachlorophenol "\11 ,.11 NO \·OVJ o.tofo5" 
Pyrene ~.~, 4-~~ S1q I{~.\ 4~·~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

••~•••v C::nil<o M"'trlv ~nil<" nu.nll~~•• I MS£MSD 

Percent Recovery Percent Recovery I RPD 

- ~;~.,.~,.·~ _R.,nnrtoli Ror,r.- ~ !;lo~,r~ 

4-l.P ~~ §~ 5"'.? \? 13 
~ :sB lo\ ~I b -~ 

I 
I 

5r Sy gc;;- ~ --- ~ b 
"3 ''i' -;}( ~d- L\Y 

__... 
~ b 

ll \l -, I 4-ld Ljb 

- ~4 :?:> -~~ -?-~ -y-11{ y ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: __ _ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_fl 

2nd Reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \,C!.b L\\oO- o<t:>~l(o J 

I I 
Spike Spike I ICS II -ICSO II 
A~~ concen~~C I II II Compound ( ~ ( -~ Percent Recove!Y Percent Recove!Y ..._, 

f-' ~r:.sn _IC:S 1 r:.sn _I r:.s .... ~ .. ,.,.1,. ~onnrforl ~.,.,.,.,,. c. 

Phenol ~. '2:>-:9 tvA ~ .(o L:o t-JA c;b0 54) 
N-Nitroso-di-n-propylamine I .,1 P11--' rb7 '61 
4-Chloro-3-methylphenol 2., 0 ~I &1 / 
Acenaphthene JJ d.-10 ~I ~) / 
Pentachlorophenol tp.t., I s.'8~ g7 ~~ / 
Pyrene ~·'b~ v ~.'1:.7 IJ ~~ ~ ~~ 

/ 

I CSll CSO I 
RPD I 

.... ~ .. ,.,.,,.,,~::o ... .-~ 

/ v 
/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: __ _ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Y N N/A 
Y N N/A 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2. 0) Example: 
{A;,)(RRF)(V.)(V1){%S) 

<%\:\ :r.r J. A,. = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A;, = Area of the characteristic ion {EICP) for the specific 

(q) internal standard 
\'1-"2..\1(] "?_) (Li-0} ( IJ 

I, = Amount of internal standard added in nanograms {ng) Cone.= 

v. = Volume or weight of sample extract in milliliters (ml) or 
'2.?'1-106 '? ( l \"'~q x~· Q"'l) ( 6135" grams {g). 

VI = Volume of extract injected in microliters (ul) = 
) 

VI = Volume of the concentrated extract in microliters {ul) 

"""1'~Y Df = Dilution Factor. l·q 
o/oS = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36289A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 18, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-112270-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DUP-S0-1 460-112270-4 Soil 04/12/16 
CFDS-013-S0-2-3 460-112270-6 Soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4MSD 460-112270-3MSD Soil 04/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
112270-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36289A3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-112270-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: S /;b /!& 
Page:_Lof_z' 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

-1 

-2 

-3 

-
4 

-5 

6 

7 

8 

9 

10 

111 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /\":> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()\/<>r<>ll ~on· nfrl<>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 () 

CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 J? 

CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4MSD 

Notes: 

I I Com meets 

A ,jj 
A 
A-~ () (P /)40 jJ(W.!:: ?0 

Ll. 
ll 

"' A 
A 

A \.-C.):> 

JVO () ...=-
A 
A 
A-
a 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

W:¥ ~ P!) 

~ y 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-112270-1 

460-112270-2 

460-112270-3 

460-112270-4 

460-112270-6 

460-112270-3MS 

460-112270-3MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/15/16 

Soil 04/12/16 

Soil 04/12/16 

I 

l·t--t--11~ ~--%?>~----+-+-11 11--+--t-11 ---1--+-11----lll 
L:\Roux Associates\Columbia Falls\36289A3aW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns.::_ 15% for individual breakdown in the 
c:v• .. u••uu• mix standards? 

in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 

Page:_lot_l: 
Reviewer: f7 . 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
nF>rlfnrnnF!rl to confirm %R? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

7--' y 
Page:_of __ 

Reviewer: ;;!;Ji:_ 
2nd Reviewer: 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:----------------------------------------------------------~==================================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\l3\comp list pcb pest.wpd 



LDC #: (36 )1('/ I'T 3 """'--

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF =AJC 
Average CF =sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 
# Standard Date 

ID 

Where: A = Area of compound 
C = Concentration of compound 

S = Standard deviation of calibration factors 
X = Mean of calibration factors 

~ I Becalculated 

CF CF 
Compound < ;oiJ stct) < /DU stct) 

1 IC.t:3L I /t.. /J/e. enJo~,._JJrtn / o-&J'ICJ a o. Cfy~O 
C!4P)- m~ ffvofl'1 ch }t:J I o-rs-7~ o.y~ 

(:;zC-cj I ;.o~r~ ;. o~ ::rr 
CA..-p J !?- o.~z; tJ .. n;r'J 

2 

3 

I 4 I I I -- - __ II - ______ ][-

I ~ I Becalc1llated 

CF (initial) CF (intial) 

0- 'JJ(CJ~ o. i 1(?%' 
o. 1~3 I o. '/~.37 
1-09~ / tJCji/D 
0-.s-b// O-Sb97 

IL __ -''-----

Page:~of_7 
Reviewer:_,_F__,T'---

2nd Reviewer: cYZ _ 

~~•·,~::m• 
7~-:f. 7·%. 
6 ·/ t./ 
;tJ.'7/ jtl- 7 I 

/d-to IJ- to 

I 

I 

I 

' 

• II u-
- _ _II_ I 

i 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLCrev. wpd 



LDC #: <.3b ;2.@/1<:3~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 

Page:___0t__/ 

Reviewer: FT 
2nd Reviewer: ~ 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I Becalculated I I eecalc•llated I 

Calibration Average CF/ 

I I I 
I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 %0 
I CCV CCV I 

(!(J,/.; Yh.hJ/Ib ~end 0-:l u.l}. #t, J 1'1X4f ~ fOV ~ .. S( ~ .. % I 6 .2- /3.}- I 

Cif?>?:; me/.lt.o/luthlo I J jOV 7'/· v Cfy .. ~ -1 • 2- s:;;--
y (!..t.,f>/ 1oo 1lJ· 7 ~a7 )1.-3 ~ .. 3 
" /00 ~-7 ~7 !I~ I II·/ 

a:a;v t1j2oj/& ~~.0 '7t?i 1/·U t.j .. D 
,~rl ~"f .. (.() il--b ~-¥ ()--'1 

t:t/ . I 9/7 t./ g',.j 
S'(f· ~ 1?'7:-~ j(}~~ ---.. ll IJ ,_\ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev. wpd 



LDC #:_~_'='_~_f3Cf ~~ell.. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: __ / of~ 
Reviewer: FT 

2nd reviewer: c;;.:,z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

II Surrogate 
Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene C.LfY S\?.0 
Tetrachloro-m-xylene a..-vrl 
Decachlorobiphenyl CVYP 
Decachlorobiohenvl (!..v p ) J/ 

Sample ID: 

Surrogate 
SurroQate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

S I ID ampe 

Surrogate 
Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Sample ID: 

Surrogate 
Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

SS·~ \\y 

s-a . l \0~ 
s-1--X I\~ 
G"}3.(.) ,, L, 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found RecovE!_ry 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 

"' b 

/o4 
Ill. 
lib ,II 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Notes: ________________________________________ _ 

SURRCALC.3C3 



LDC #: '-3~.J.-k/ //.3 ~ VALIDATION FINDINGS WORKSHEET Page:~f / 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: 0 + f 

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

I ---- -- - - Matrix Spike I Matrix Spike Duplicate II MS/MSD I 
I Compound Percent Recovery I Percent Recovery II RPD I 

MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
gamma-BHC 0· \'"\\p ~"\) o. ,.,~ 0.")..\~ f\7--- \\v \0~ }0"' 3 ~ 
4,4'-DDT o. \q(o t.~O 0-1--\4- 0-1-uJ \\0 \\0 \\~/' HY' 3 J, 

I 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC #: <....36 ;J-<t'7 /t d C) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:_~fJ 
Reviewer: L? 

2nd Reviewer: Q::::Z. 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

SC = Concentration 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: LV.::. L\l41 0 - :>(.:,'??I} 

I Comeound I 
1::: LCS I' LCSD II LCS/LCSD I 

__ Percent R~cov~ryL !Percent Recovery II RPD I 
I-I LCS LCS ~~IJorted I_ __Rec_aj~L Reported I Recalc. ILRepor!;J Recalc. I 

\\4 
--\"\%- f".., \~ 

JLt II I ~ 
tJPr ~ 

I gamma-BHC II 0-10~ ....,A 
I 

\'}L\ 

4,4'-DDT v J. n 0 .ro? 
,,~ ~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_/of_! 

Reviewer: /=-;? , 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

2nd reviewer: ~ . 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0. 0% of the reported results? 

Concentration = (A)(I.)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0 )(V;)(%S) I 

J)O f 
A. = Area of the characteristic ion (EICP) for the Sample I.D. ~ L/, t./ -

' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(io) internal standard 
&?;Ota'J'10B (1o0) 

I. = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or 
..::3 0 5 "2. ~ I 8 '2- @· "'Oti) (ts- ) (!IJOiJ) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
/~ ""0 l~<o 0· vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Com~ound t ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36289A3b 

Laboratory Data Consultants, Inc. 

Project!Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 18, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-112270-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DUP-S0-1 460-112270-4 Soil 04/12/16 
CFDS-013-S0-2-3 460-112270-6 Soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4MSD 460-112270-3MSD Soil 04/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36289A3B_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. · 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36289A3B_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
112270-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36289A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-112270-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: ;=/1 ~.:,/JIP 
Page:-.Lof__{_ 

Reviewer: ? 7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 --2 
f-
3 
~ 
4 

fg 

6 

7 

8 

9 

10 

11 

12 

1'>. 

I ~alidatico Ama 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I'., 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

0\/Pr,:,ll .,~~,~~"'"'nl nf rl<>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 

CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 

CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4MS D 

Notes: 

I I Comments 

p..,A 
A,,l:::. 0/o ~J\cA 1;:--KJ 

A 

A 

N 
b. 
A 
b. I.e<-;;:. 

NO 0 
.b 
/:::, 
/).. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

::. 

( 

~ 

2.,4 

D = Duplicate 
TB = Trip blank 

~1-U 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-112270-1 Soil 04/12/16 

460-112270-2 Soil 04/12/16 

460-112270-3 Soil 04/12/16 

460-112270-4 Soil 04/12/16 

460-112270-6 Soil 04/15/16 

460-112270-3MS Soil 04/12/16 

460-112270-3MSD Soil 04/12/16 

L:\Roux Associates\Columbia Falls\36289A3bW.wpd 
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LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:__iot ..)
Reviewe~ 

2nd Reviewer:~ 



Overall assessment found to be 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~~ 
Reviewer: f? 

2nd Reviewer: c?i...~ 



LDC #: ;>{p~fj I /Jd.b 

METHOD:GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF =A/C 
Average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 
# Standard ID Date Compound 

1 \c:.A \..- '/'2-8 )tb fe~ \2-C..o -/ ~p,_. 
~a..\\ 

cMtf' 1 

2 

3 

I 4 I I I II 

Where: A = Area of compound 

CF 
<looO std) 

o. O"\(p~ 

o.oo..,~ 

C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

I Becalclllated I .... ~. 

I CF. I ( }ooJ std! CF (initial) 

a Q'\-t,. s- 0. 0'3'0 \ 

0.03>'?~ o.o~(p(e 

-

II II 

I eecalc•llated 

I CF (intial) 

&.o~ \ 

v.o ~~ (., 

II 

/ / 
Page:_of_ 

Reviewer:____EI 
2nd Reviewer: Ot__ 

IEJI""'~:~:Wd I 
..,.c.o -,.to 

12>· u 12>- u 

II II I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC_r1.wpd 



LDC#: t3~~7Ja.b 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

I / 
Page:_of_ 

Reviewer:_..EI 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Avemge CF(ICALV CCV I Compound 
CF/Conc. 

CCV Cone. 

1 
1Y? 18 ~tt 2-- '!)14\Ho fc..~ \:l-C,o- \ cvP~ \000 "\4- ~ 
c-eA/ J; a4rf' 1 \OO L) "i4~ 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/Conc. %0 %0 

CCV 

'94~- 0 r;-.-; C.J 
9tJ~.y- -7 ~- ~-7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3~ ::J-.!(7 T)-.?. b 

METHOD: 

..,.--
GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s leiD ----- -- - . .a' ~ 

Surroqate 

I 

I 
PG£> 

Samole ID 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene (DFBl L 

SURRCLC_r1.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I I Surrogate I Surrogate 
Column/Detector Spiked Found 

I I I 

I 
l!..kt'Y 

I 
S'Q.'() 

I 
50·-'}, 

c-vf I .v ~·} 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surroaate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ} 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohlhalene 

Hexacosane Q Dichloroohenvl Acetic Acid IDCAAl 

Bromo benzene R 4-Nitroohenol 

I 
I 

I 

s 
T 

u 

v 
w 
X 

Percent I Percent 
Recovery Recovery 

Reeorted I Recalculated 

\00 

I 
lbO 

to~ \Of2 

Reeorted Recalculated 

Surrogate Compound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyllin AA 

Tri-n-propyltin BB 

Tributyl Phosphate cc 
Triohenvl Phosphate 

-

/ / 
Page: __ of_ 

Reviewer: FT 
2nd reviewer: ~ 

I Percent l Difference 

I I 

I_ 
0 

I J 
-·-·--·-

Percent 
Difference 

I 

Surrogate Compound 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2,4-Dichloroohenvlacetic acid 

2,5-Dibromotoluene 



LDC#: 1.36~;7/t~ VALIDATION FINDINGS WORKSHEET Page: /of_/ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD: ~ _HPLC 
2nd Reviewer: Q 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: " -1- 1 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

~- I I Mat"x oplke II Mm;x Spike Dupl;- II MSJMSD I 
1 

Compound I Percent Recovery II Percent Recovery II RPD l1 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (80216) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 
--

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

hro 4o ( \l{p U ID·'\t()~ O.t.\llft tJO 0.~'1 o.~<P \\1-- 1\V 10? 10? )( ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC _r1. wpd 



LDC #: '-..3"'2 8;7'/t.¥ VALIDATION FINDINGS WORKSHEET / / 
Page:_of_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Reviewer:__EI 
2nd Reviewer:-k__ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) SA = Spike added 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: ~(!..b. '\-loO - ? (p? ?-( ~ 

Spike -- - I LCS II LCSD II LCS/LCSD I 
Added I Percent Recovery II Percent Recovery II RPD ~~ 

LCS LCSD I Reported I Recalc. II Reported I Recalc. I[__R~~Q_rted I Re_c<llc. I 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~c-\,'0( \li&>O o.c,??; ~A- 0 ._~10 NA- \\:? 1\'l:::> \JA 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aoree within 10.0% of the recalculated results. 
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LDC#: \.3 6rk~ fl-3}; VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

/v J ~1/A 
~ 

;;;; HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 
(RF)(Vs or Ws)(o/oS/1 00) "e.,...'"> 

Sample 10. Lfle>O- -:a_,G:> ~2.1 ~ Compound Name ~c.\,o 1~0 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Concentration = 5b (o. ~ ~ {_ \0) 
Vs= Initial volume of the sample C \S) ( \0 00 J 

-

Reported Recalculated Results 
# SampleiD Compound Concentrations Concentrations 

( ) ( _)_ 

\2-Co 0- \ -- 1-r pt COi::t~ 1 (_7-0 ) ,_. '54tJ· ~ \1-<oO- \..::::- ~~ 

51 p t.\-lo~ 0 4 (o. t> SlO\} 7-- ~ §h 

7 ; 5"., 

4 :::,S5 

~ ~ ~ 

L__ ~-=- ~ "" 

o,x 
~,7 
lo.j 

~·I 
«t-0 
B~ 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

Comments: __________________________________________________________________________________________________________________ __ 

SAMPCLC _r1. wpd 



LDC Report# 36289A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May 18, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-112270-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DUP-S0-1 460-112270-4 Soil 04/12/16 
CFDS-013-S0-2-3 460-112270-6 Soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4DUP 460-112270-3DUP Soil 04/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

CFDS-007 -S0-3-4MS Antimony 59 (75-125) J- (all detects) A 
(All samples in SDG UJ (all non-detects) 
460-112270-1 ) Selenium 56 (75-125) J- (all detects) 

UJ (all non-detects) 

For CFDS-007-S0-3-4MS, no data were qualified for Aluminum, Calcium, Copper, Iron, 
Lead, Magnesium, Manganese, Nickel, Sodium, Vanadium, and Zinc percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFDS-005-S0-2-3 CFDS-DUP-S0-1 RPD (Limits) Flag A orP 

Aluminum 75200 96000 24 (:550) - -

Antimony 0.67 0.61 9 (:550) - -

Arsenic 6.0 4.1 38 (:550) - -

Barium 94.6 106 11 (:550) - -

Beryllium 1.5 2.8 60 (:550) J (all detects) A 

Cadmium 1.1 0.59 60 (:550) J (all detects) A 

Calcium 8610 8030 7 (:550) - -

Chromium 27.4 22.4 20 (:550) - -

Cobalt 4.1 2.9 34 (:550) - -

Copper 48.2 27.3 55 (:550) J (all detects) A 

Iron 10100 13300 27 (:550) - -

Lead 66.2 15.5 124 (:550) J (all detects) A 
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Concentration (mg/Kg) 

Analyte CFDS-005-S0-2-3 CFDS-DUP-S0-1 RPD (Limits) Flag A or P 

Magnesium 5410 2880 61 (::;50) J (all detects) A 

Manganese 194 151 25 (::;50) - -

Mercury 0.024 0.021 13 (::;50) - -

Nickel 56.5 46.6 19 (::;50) - -

Potassium 1110 1710 43 (::;50) - -

Silver 0.84 0.92 9 (::;50) - -

Sodium 7760 45900 142 (::;50) J (all detects) A 

Vanadium 23.5 17.5 29 (::;50) - -

Zinc 685 254 92 (::;50) J (all detects) A 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R and field duplicate RPD, data were qualified as estimated in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-112270-1 

Sample Analyte Flag AorP 

CFDS-003-S0-2-3 Antimony J- (all detects) A 
CFDS-005-S0-2-3 UJ (all non-detects) 
CFDS-007 -S0-3-4 Selenium J- (all detects) 
CFDS-DUP-S0-1 UJ (all non-detects) 
CFDS-013-S0-2-3 

CFDS-005-S0-2-3 Beryllium J (all detects) A 
CFDS-DUP-S0-1 Cadmium J (all detects) 

Copper J (all detects) 
Lead J (all detects) 
Magnesium J (all detects) 
Sodium J (all detects) 
Zinc J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Field duplicates (RPD) 

Metals - Laboratory Blank Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-112270-1 

No Sample Data Qualified in this SDG 
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LDC #: 36289A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-112270-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/74718) 

Date:St \1.\\\o 
Page:_! of_l_ 

Reviewer: .::)S> 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I llalidaticn A[ea I I Comments 

Sample receipUTechnical holding times p..._ '-\: h2...- \ 'S \\\0 

ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS' Analysis " Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"""''"I II"""'"""'"'"+ nf n.,t., 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 

CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 

CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4DU P 

~ 
~ 

5w \v\~ (0) 

~ \)\.R 
~ 
~ ~~ 

Sw ~Q-=- LL.., ~\ 
p..._ / 

~ 
p..... 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-112270-1 

460-112270-2 

460-112270-3 

460-112270-4 

460-112270-6 

460-112270-3MS 

460-112270-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/15/16 

Soil 04/12/16 

Soil 04/12/16 

I 

Notes: ________________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/"' 

Cooler temperature criteria was met. ..,....-

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? .,....-

Were %RSD of isotopes in the tuning solution s5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
,.-

Were the proper number of standards used? 
,...-

Were all initial and continuing calibration verification %Rs within the 90-11 0% (80- /" 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks 

-----
validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? ./' 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,..,-

" 

Was an LCS analvzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l_of_2_ 
Reviewer: 0~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 1?\o11et ~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ~ 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerforrned? 
/ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I (ICP)f>1 OOX the MDUICP/MSl? 

./ 

/ 
Were all oercent differences <%Dsl < 1 0%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,/ 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page: 'LotZ 
Reviewer: 0 'V 

2nd Reviewer: Ch.----

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___i_ofl_ 

Reviewer: :S Q 
2nd reviewer: {21 ~ 

All circled elements are applicable to each sample. 

~::~mniA In M::~triY Tara~t Analvt~ List lTAL\ 

\·- 'S s I(A)~~(s~(cd{c'a/J~~~~.{r(v)fn~Mo, B, sn, Ti, 
I\.../\.,.../ '-".........., \.../ ~ .......... ~ ......... ~ '-"" v- v. - '--'~ · ~ 
AI, Sb As, Ba, Be Cd Ca Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tJ_c-·_k-l ~ ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se Aa. Na Tl V ~ Mo, B, Sn, Ti, 
/ r-.. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::~lv~i~ ••· 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ir,FAA AI C::h Ac. R<> R<> r.rl r."' r.r r.n r., F<> Ph Mn ~An 1-ln 1\li K' C::<> An 1\101 Tl \1 7n Mn R C::n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36289A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of..2_ 

Reviewer: :SO 
2nd Reviewer: ~ ---..... 

~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
;N/A Were matnx sp1ke percent recovenes (%R) w1th1n the control hm1ts of 75-125? If the sample concentration exceeded the sp1ke concentration by a factor 

of 4 or more, no action was taken. 

/" ..... 
MS 

,JJ_ MC::In M:otriv An:oluto Of.~ Jl, o,.,.n~= 

6 s Sb 59 All J-/UJ/A (det/nd) 
Se 56 J-/UJ/A (det/nd) 

Comments: 6: AI. Ca. Cu. Fe. Pb, Mg, Mn, Ni. Na, V, Zn > 4X 

36289A4a.wpd 



LDC#: 36289A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

HNNA 
(p 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 2 4 

Aluminum 75200 96000 

Antimony 0.67 0.61 

Arsenic 6.0 4.1 

Barium 94.6 106 

Beryllium 1.5 2.8 

Cadmium 1.1 0.59 

Calcium 8610 8030 

Chromium 27.4 22.4 

Cobalt 4.1 2.9 

Copper 48.2 27.3 

Iron 10100 13300 

Lead 66.2 15.5 

Magnesium 5410 2880 

Manganese 194 151 

Mercury 0.024 0.021 

Nickel 56.5 46.6 

Potassium 1110 1710 

Silver 0.84 0.92 

Sodium 7760 45900 

Page:_l_of L 
Reviewer: ~~ 

2nd Reviewer: 0 

RPD Qual. 
(.:50) (Parent Only) 

24 

9 

38 

11 

60 J/UJ/A (det) 

60 J/UJ/A (det) 

7 

20 

34 

55 J/UJ/A (det) 

27 

124 J/UJ/A (det) 

61 J/UJ/A (det) 

25 

13 

19 

43 

9 

142 J/UJ/A (det) 



LDC#: 36289A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 
", 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 2 4 

Vanadium 23.5 17.5 

Zinc 685 254 

Page: 'Lof2._ 
Reviewer: 0<y 

2nd Reviewer:~ 

RPD Qual. 
(.:50) (Parent Only) 

29 

92 J/UJ/A (det) 

\\LDCFILESERVER\Val1dat1on\FIELD 
DUPLICATES\FD_inorganic\template.WPD 



LDC#: 3\o~f\_~o, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

-::5-'-.J 
'2-"-'2.'-\ 
~ 
\ '::::>'.._ll.a_ 

CL..\J 
~'-~-s 

'-LV 
\.'S~~~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 1\s 40~~ ~\'- 4a vq \ ~..._.. )0\ ""/_~ 

\-\~ 
u '-.......) 

CVAA (Initial calibration) S .O"S'-'~\'-- s I.)~\__ ~C\ Q/-~ 
'-.....) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) L6 SD . s.to ~~\..., ~~~~ \0\ ""~'?-
~ 

CVAA (Contining calibration) 't\~ S~oS\.)'\ \\_ s ~\I..._. \ "0\ Ql~ '\?---- .._, 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeecd:ed 

%R 

\O\ Q/-..?-

\0\ 0 4<?-

\~\ i(~ 

lO\ %\?.-_ 

I 

Page:_i_of~ 
Reviewer: 3'0 

2nd Reviewer: CZ 

Acceptable 
(Y/N) 

~ 

L 

~ 

~ 

Comments: ______________________________________________________________________________________________________________ _ 

calclc.4sw.wpd 



LDC #: 'Sks76~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of___l_ 
Reviewer: ~"=> 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

Where, I = Initial Sample Result (mgll) %D = 11-SDRI X 100 
I SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS I I True I D I SDR (units) 
Sample ID Type of Analysis Element (units) 

kS {4..._~ ICP interference check 
~""' \C\.\-?_. \)~ \ '- LC::0 VC\. \ '-. z :.-s,~ 

LL-'::. 
'--' ~ 

\'S'..'G 
Laboratory control sample l-\~ ,, __ q%~~ \L.~W\a,S~ 

\J\.S 
'-.....) --l 

Matrix spike (SSR-SR) 

4'-\.~ LD 4 ,'\D """A\~ s.u.o~~ 
\.)'0? 

"'-.) -J 

~~~ 
Duplicate },.}, \~q-~\ '~'A.~~ \"'.\.~~~~ 

~~ ICP serial dilution \=e... ~\'2.q(o~ \.)~\'- 4<:>~-zz...~'-s -:zz_. 

Comments: '*~v~ 

TOTCLC.4SW 

I eecalc••lated I 
I %RI RPDI%0 I 

q\::, -~-~ 

q \ '"'-\-(,:"?--

C(\%~ 

~.-~~ 
'2. .:~ o /o '\) 

.., 

Acceptable 
%RIRPDI%D (YIN) 

L\(o~~ ~ 
(\\,"-\ 0/:.?-. 

~\\.:>("'~ 

t%R~ ·-..I( 

2.L ~/.,\:) ~ 



LDC#: ~~~ Page:~of~ 

Reviewer: ~~ 
VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ _,.(..::S,..-<-~-f--....!~--=--------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. = 
Dil 

# 

(RD)(FV)(Dil) 
6

. . Recalculation: fz.d.o:'"\? .. v<\. \ '-)l "S()........_ \)(:z.o) 
(ln. Voi.)P/MiC:\~ ~ ~ <..) 

~ 'J <><;.o\~d.s-= o -~~ r, , t ~ 
Raw data concentration ~:: 'Zolo,:\ ?-'"1\... ~ '~~ ) "-D Jo'S;;..~ ) 
Final volume (ml) ~=-st>-..v-\ 
Initial volume (ml) or weight (G) ;s.._V\, w::: \~'1::,~ 
Dilution factor 'V~'-- '2c 

Reported Calculated 
Concentration Concentration 

Sample ID Analyte (~\~) (VV~o.~. ) 

\ p..,_\ 
"-' _. 

\\~~ \\~0 
z ~0-. 0-C>L.~ 0 .o-z.u.. 
:s c_<! l\0.:\ 4'0~ 

L\ ~ ~~-~ \~-~ 
s Wo--. ?...'"SL- 2..'S2-

Acceptable 
(Y/N) 

~ 

-..1/ 

Note: _________________________________________ __ 

RECALC.4SW 



LDC Report# 36289A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

May18,2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-112270-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-003-S0-2-3 460-112270-1 Soil 04/12/16 
CFDS-005-S0-2-3 460-112270-2 Soil 04/12/16 
CFDS-007 -S0-3-4 460-112270-3 Soil 04/12/16 
CFDS-DU P-S0-1 460-112270-4 Soil 04/12/16 
CFDS-013-S0-2-3 460-112270-6 Soil 04/15/16 
CFDS-007 -S0-3-4MS 460-112270-3MS Soil 04/12/16 
CFDS-007 -S0-3-4MSD 460-112270-3MSD Soil 04/12/16 
CFDS-007 -S0-3-4DUP 460-112270-3DUP Soil 04/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFDS-007 -S0-3-4MS/MS D Total cyanide 50 (75-125) 22 (75-125) R (all non-detects) A 
(CFDS-003-S0-2-3) 

CFDS-007 -S0-3-4MS/MSD Total cyanide 50 (75-125) 22 (75-125) J- (all detects) A 
(CFDS-005-S0-2-3 
CFDS-007 -S0-3-4 
CFDS-DUP-S0-1) 

For CFDS-007-S0-3-4MS/MSD, no data were qualified for Fluoride percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
L (Associated Samples) Analyte (Limits) Flag AorP 

CFDS-007 -S0-3-4MS/MSD Total cyanide 58 (S20) J (all detects) A 
(CFDS-003-S0-2-3 UJ (all non-detects) 
CFDS-005-S0-2-3 
CFDS-007 -S0-3-4 
CFDS-DUP-S0-1) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFDS-007 -S0-3-4DU P Fluoride 22 (S15) - J (all detects) A 
(All samples in SDG 
460-112270-1) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFDS-005-S0-2-3 and CFDS-DUP-S0-1 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFDS-005-S0-2-3 CFDS-DUP-S0-1 RPD (limits) Flag AorP 

Total cyanide 0.42 0.32 27 (S50) - -

Fluoride 830 869 5 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to MS/MSD %R and RPD and DUP RPD, data were qualified as estimated in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-112270-1 

I Sample I Anal~te I Flag I A or P I Reason 

CFDS-003-S0-2-3 Total cyanide R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFDS-005-S0-2-3 Total cyanide J- (all detects) A Matrix spike/Matrix spike 
CFDS-007 -S0-3-4 duplicate (%R) 
CFDS-DUP-S0-1 

CFDS-003-S0-2-3 Total cyanide J (all detects) A Matrix spike/Matrix spike 
CFDS-005-S0-2-3 UJ (all non-detects) duplicate (RPD) 
CFDS-007 -S0-3-4 
CFDS-DUP-S0-1 

CFDS-003-S0-2-3 Fluoride J (all detects) A Duplicate sample analysis 
CFDS-005-S0-2-3 (RPD) 
CFDS-007 -S0-3-4 
CFDS-DUP-S0-1 
CFDS-013-S0-2-3 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-112270-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-112270-1 

No Sample Data Qualified in this SDG 
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LDC #: 36289A6 
SDG #: 460-112270-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: S\\L-\\\0 
Page:_j_of~ 

Reviewer: ~'0 
2nd Reviewer:~· 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11.11 

I ~alidatiac A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\/Pr"ll ..... on+ nf rf"t" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-003-S0-2-3 

CFDS-005-S0-2-3 

CFDS-007 -S0-3-4 

CFDS-DUP-S0-1 

CFDS-013-S0-2-3 

CFDS-007 -S0-3-4MS 

CFDS-007 -S0-3-4MSD 

CFDS-007 -S0-3-4DUP 

I I Cam meets 

~ L\ \\'2- \'S \\\0 

A. 
P\. 
~ 
}-..) 

~ ~'Q-=- C'-<?:t \ 
Sw 
~ ~'t"\ ~ \.....L~\'Q 
~ ~= ('z,~'\ 
f\ 
l~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-112270-1 

460-112270-2 

460-112270-3 

460-112270-4 

460-112270-6 

~"' 460-112270-3MS 

~ 460-112270-3MSD 

f 460-112270-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/15/16 

Soil 04/12/16 

Soil 04/12/16 

Soil 04/12/16 

I 

Notes: ____________________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method SQQ_~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
r 

Cooler temperature criteria was met. 
/ 

/1. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
/' 

Were all initial calibration correlation coefficients > 0.995? 
r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reauired? (Level IV only) 

Were balance checks performed as reauired? (Level IV only} 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? --
Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ,.,---
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,...--
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :::. 20% for 
waters and :::. 35% for soil samples? A control limit of:::. CRDL(:::. 2X CRDL for soil) / 
was used for samples that were :::. 5X the CRDL, including when only one of the 
dupjicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? -
Was an LCS analvzed oer extraction batch? 

.,....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) r 
within the 80-120% f85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

r 

....,-

,.,---

Page:_lotZ 
Reviewer: z:;}:::s 

2nd Reviewe~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. 
..,/ 

Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page: 2.o(2 ... 
Reviewer: ::S.v 

2nd Reviewer: c;..,.. ~ 

Findings/Comments 



LDC #: ~6'2'if\~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~~mnll" In P:u~ml"tl"r 

\- "-;. pH TDS Clfr)No3 NO? SO 0-PO Alk tJ NH~ TKN TOG Cr6+ CIO,. 
1.../ 

pH TDS Cl F NO~ NO, SO" 0-PO Alk CN NH~ TKN TOG Cr6+ CI04 

tJ_r_ -_(o-l pH TDS Cl (F JNO~ N02 SO 0-PO Alk~N)NH~ TKN TOG Cr6+ CIO" 
\.._./ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CIO,. 

&c·:.g pH TDS c(F~O~ NO, SO" 0-PO Alk CN NH~ TKN TOG Cr6+ CIOA 
~ 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOG Cr6+ CIO,. 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO,. 0-PO Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO,. 0-PO Alk CN NH~ TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO 0-PO" Alk CN NH~ TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ NO? SO 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO" 0-PO" Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ N02 SO O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ NO? SO 0-PO,. Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ N02 SO O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOG Cr6+ C104 

nH Tn~ r.1 F NO. NO. ~() ()_p() Alk r.N NH. TKN Tnr. r.rR+ r.l() 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: a...----

Comments: ___________________________________ _ 
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LDC #: 36289A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

-- ~-- ···--· .. , -···-- -··-·J ___ ·-· ---·· ···--···· ... -···- ----. 

Page:_\ of~ 
Reviewer: '3 9 

2nd Reviewer: .et, 

~·lN)NiA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a facto 
\"(, of 4 or more, no action was taken. 

y N)N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
~LIVONLY: 
IY JN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. v 

MS MSD 
e. M~/M~n In M"triY An,.lvt<> 0' .... O' n. ~Pn ff irnitc:\ " ~"rnnl<>c: n.,,.~r~' 

6/7 s Total CN 50 22 1-4 J-/R/A (nd = 1) 

IJ 6/7 I s I Total CN I I I 58 (~20) I 1-4 I J/UJ/A (deUnd) I 

Comments: 6/7: F > 4X 

36289A6.wpd 



LDC #: 36289A6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_t_of_\_ 

Reviewer: 00 
2nd Reviewer: ~ 

~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

'YLN N/A Were recalculated results acce~table? See Level IV Recalculation Worksheet for recalculations. 

H Date 

I 
Duelicate ID 

I 
Matcix 

I 
Acal~~e _I eE!D '' imitsl 

I 
Diffetecce 'I imitsl 

I 
Associated Sam~les 

I 
Q11alificatiocs 

I 8 s F 22 (~15) All J/UJ/A (det) 

Comments: ____________________________________________________________________________________________________________ ___ 
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LDC#: 36289A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

I Concentration {mg/kg) 

Analyte I 2 I 4 RPD {.:50) 

I ~ooiOO 
I 

0.42 

I 

0.32 

I 

27 

830 869 5 : Fluoride 

Page: _lot_\_ 
Reviewer: ::ss;L 

2nd Reviewer: C::V, < 

Qualification 
(Parent only) 

I I 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36289A6.wpd 



LDC #: ~lpL-~'1~)0 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:___l_of~ 
Reviewer: ::Ss;:> 

Method: lnorganics, Method See Cover 

2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: ~\\~\\.)0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:500 \S'.\/f 
Calibration verification 

tc'\1 \1'2_:,~1.:~ 
Calibration verification 

C-OJ ~'..\D 
Calibration verification 

Analyte 

c._.,.j 

c...~ 

c_t--J 

f 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~OV~ 
() ~ 7..-c'S v~c..\ '--

'--> 

D :Z.\1.~'--
-.J 

'\ <0\\ ~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr r orr (Y/N) 

0 0.0309 

0.01 0.638 0.99994 0.99998 

0.025 1.44 ~~ 
0.05 2.86 

0.1 5.78 

0.2 11.3 

0.4 22.2 

~ 
I ~ D .1.;\M(;.. \ '- \o~<>~~~ l () -s <>j ;?-

'-...) 

D~L~'- \O(o%~ l doo/.,{2_ 
.._.,. 

\ \M~ \..- \Cf1 :1 ~~ l -o<=t :t I .. ~ 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·-----------------------------------------------

~~~ 



LDC#: ~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_lof~ 
Reviewer:~ 

2nd Reviewer:~ 

METHOD: lnorganics, Method S'-e.Q.___ c~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O! x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LCS Laboratory control sample 

L. -z_--_ "S% 

t'A--S Matrix spike sample 

\~'..~ 

\)o? Duplicate sample 

\'...\0 

Comments: ~n ~ -~~ 

TOTCLC.6 

S= 
D= 

Element 

F-

c_~ 

~ 

Original sample concentration 
Duplicate sample concentration 
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LDC #: ~'2~ A·~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 
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05/24/16 
The attached zipped file contains two files: 

File Format Description 
1) Readme_ ColumbiaFalls _ 052316.docx MS Word 2007 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-112270-1_TestResultsQC_vl.xls 460-112270-1 36289A 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Stella Cuenco at (760) 827-1100 if you have any questions regarding this electronic data submittal. 
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Notes: ________________________________________________________________ __ 
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Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

July 6, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data 
Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on June 3, 2016. Attachment 1 is a summary of the samples that were reviewed 
for each analysis. 

LDC Project #36446: 

SDG# 

460-114141-1 
460-114275-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead 
County, Montana, November 2015 

• USEPA Contract Laboratory National Functional Guidelines for Superfund 
Organic Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 
1, July 1992; update I lA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update lilA, April 1998; IIIB, 
November 2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\36446COV.wpd UL-SF 



Level IV 11 ,863 pages-DL Attachment 1 

EDD LDC #36446 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals F Total 
DATE DATE VOA SVOA Pest. PC8s (6020A Pb (9056AI CN- TOC 

DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) 300.0) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-114141-1 06/03/16 06/24/16 2 32 1 49 1 13 1 49 1 49 0 2 1 49 1 49 - -
B 460-114275-1 06/03/16 06/24/16 1 20 0 28 0 2 0 28 0 28 0 1 0 28 0 28 0 5 

i 

I 

I 

otal T/CR 3 52 1 77 1 15 1 77 1 77 0 3 1 77 1 77 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 

Shaded cells indicate Level IV validation (all other cells are Level ill validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\36446ST.wpd 
-- - ---



LDC Report# 36446A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 24, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 
CFSB-127 -S0-1 0-12 460-114141-3 Soil 05/18/16 
CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 
CFSB-125-S0-1 0-12 460-114141-6 Soil 05/18/16 
CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 
CFSB-126-S0-1 0-12 460-114141-9 Soil 05/18/16 
CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 
CFSB-120-S0-1 0-12 460-114141-12 Soil 05/18/16 
CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 
CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 
CFMW-01 0-S0-0.5-2.0 460-114141-17 Soil 05/18/16 
CFMW-01 0-S0-1 0-12 460-114141-18 Soil 05/18/16 
CFSB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 
CFSB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 
CFSB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 
CFSB-124-S0-1 0-12 460-114141-27 Soil 05/19/16 
CFSB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 
CFSB-122-S0-1 0-12 460-114141-30 Soil 05/19/16 
CFSB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 
CFSB-123-S0-1 0-12 460-114141-33 Soil 05/19/16 
CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 
CFMW-018-S0-10-12 460-114141-36 Soil 05/19/16 
CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 
CFSB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 
CFSB-013-S0-1 0-12 460-114141-40 Soil 05/19/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 
CFSB-011-S0-10-12 460-114141-43 Soil 05/19/16 
CFSB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 
CFSB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 
CFSB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 
CFSB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 
CFSB-048-S0-10-12 460-114141-51 Soil 05/20/16 
CFMW-EB 1-AQ 460-114141-52 Water 05/20/16 
TRIP BLANK 460-114141-53 \/Vater 05/20/16 
CFSB-121-S0-0.5-2.0MS 460-114141-21 MS Soil 05/18/16 
CFSB-121-S0-0.5-2.0MSD 460-114141-21 MSD Soil 05/18/16 
CFSB-011-S0-0.5-2.0MS 460-114141-42MS Soil 05/19/16 
CFSB-011-S0-0.5-2.0MSD 460-114141-42MSD Soil 05/19/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

05/10/16 Carbon disulfide 23.1 All water samples in UJ (all non-detects) A 
SDG 460-114141-1 

04/27/16 Bromoform 22.6 CFSB-011-S0-0.5-2.0 NA -

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

5 
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Associated 
Date Compound %0 Samples Flag A orP 

05/25/16 Dichlorodifluoromethane 27.6 TRIP BLANK UJ (all non-detects) A 
Chloromethane 27.6 UJ (all non-detects) 
Bromomethane 45.2 UJ (all non-detects) 

05/26/16 Bromomethane 41.1 CFMW-EB1-AQ UJ (all non-detects) A 
Bromoform 21.5 UJ (all non-detects) 

05/23/16 Bromoform 35.2 CFSB-127 -S0-0.5-2.0 NA -
CFSB-127-S0-10-12 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-1 0-12 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-10-12 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-10-12 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-1 0-12 
CFSB-121-S0-1 0-12 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-10-12 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0.5-2.0 

05/24/16 Bromoform 28.0 CFSB-121-S0-0.5-2.0 NA -
(k53909) CFSB-013-S0-1 0-12 

CFSB-011-S0-10-12 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-0.5-2.0 

05/24/16 Bromoform 32.2 CFMW-018-S0-10-12 NA -
(k53932) CFMW-DUP2-SO 

CFSB-013-S0-0.5-2.0 
CFSB-044-S0-0.5-2.0 
CFSB-048-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

Sample CFMW-EB 1-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

6 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB1-AQ 05/20/16 Methylene chloride 12 ug/L No associated samples in 
this SDG 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

7 
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Spike ID MS(%R) MSD (%R) 
ociated Samples) Compound (Limits) (Limits) Flag AorP 

CFSB-121-S0-0.5-2.0MS/MSD 1,1, 1-Trichloroethane 59 (78-139) 72 (78-139) UJ (all non-detects) A 
(CFSB-121-S0-0.5-2.0) 1,1 ,2,2-Tetrachloroethane 47 (64-128) - UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 59 (83-136) 71 (83-136) UJ (all non-detects) 
1,1 ,2-Trichloroethane 56 (76-118) - UJ (all non-detects) 
1, 1-Dichloroethane 68 (83-131) 79 (83-131) UJ (all non-detects) 
1, 1-Dichloroethene 68 (80-120) 79 (80-120) UJ (all non-detects) 
1 ,2,3-Trichlorobenzene 8 (77-116) 19 (77-116) UJ (all non-detects) 
1 ,2,4-Trichlorobenzene 8 (77-116) 19 (77-116) UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane 38 (63-131) - UJ (all non-detects) 
1 ,2-Dichlorobenzene 17 (80-120) 35 (80-120) UJ (all non-detects) 
1 ,2-Dichloroethane 65 (75-132) - UJ (all non-detects) 
1 ,2-Dichloropropane 60 (77-124) - UJ (all non-detects) 
1 ,3-Dichlorobenzene 17 (80-120) 36 (80-120) UJ (all non-detects) 
1,4-Dichlorobenzene 17 (80-120) 36 (80-120) UJ (all non-detects) 
2-Hexanone 53 (75-137) 74 (75-137) UJ (all non-detects) 
4-Methyl-2-pentanone 56 (81-121) 73 (81-121) UJ (all non-detects) 
Benzene 58 (78-122) 74 (78-122) UJ (all non-detects) 
Carbon disulfide 59 (82-127) 72 (82-127) UJ (all non-detects) 
Carbon tetrachloride 61 (62-150) - UJ (all non-detects) 
Chlorobenzene 34 (80-120) 56 (80-120) UJ (all non-detects) 
Bromochloromethane 69 (73-132) - UJ (all non-detects) 
Dibromochloromethane 54 (68-132) - UJ (all non-detects) 
Chloroform 63 (80-120) 78 (80-120) UJ (all non-detects) 
cis-1 ,2-Dichloroethene 63 (80-120) 76 (80-120) UJ (all non-detects) 
cis-1 ,3-Dichloropropene 52 (75-118) 70 (75-118) UJ (all non-detects) 
Cyclohexane 50 (77-137) 63 (77-137) UJ (all non-detects) 
Bromodichloromethane 60 (76-130) - UJ (all non-detects) 
Dichlorodifluoromethane - 69 (73-122) UJ (all non-detects) 
Ethylbenzene 37 (80-120) 55 (80-120) UJ (all non-detects) 
Ethylene dibromide 56 (80-120) - UJ (all non-detects) 
lsopropylbenzene 33 (80-120) 50 (80-120) UJ (all non-detects) 
Methyl-tert-butyl ether 74 (80-120) - UJ (all non-detects) 
Methyl cychlohexane 41 (84-127) 53 (84-127) UJ (all non-detects) 
Methylene chloride 71 (80-120) - UJ (all non-detects) 
m,p-Xylenes 33 (80-120) 52 (80-120) UJ (all non-detects) 
a-Xylene 32 (80-120) 52 (80-120) UJ (all non-detects) 
Styrene 22 (80-120) 44 (80-120) UJ (all non-detects) 
Tetrach loroethene 42 (68-130) 58 (68-130) UJ (all non-detects) 
Toluene 45 (80-120) 63 (80-120) UJ (all non-detects) 
trans-1 ,2-Dichloroethene 62 (86-126) 76 (86-126) UJ (all non-detects) 
trans-1 ,3-Dichloropropene 50 (73-118) 71 (73-118) UJ (all non-detects) 
Trichloroethene 51 (80-120) 67 (80-120) UJ (all non-detects) 
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Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFSB-011-S0-0.5-2.0MS/MSD 1,1, 1-Trichloroethane - 65 (78-139) J- (all detects) 
(CFSB-011-S0-0.5-2.0) 1,1 ,2,2-Tetrachloroethane - 56 (64-128) UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 65 (83-136) 58 (83-136) 
1 , 1 ,2-Trichloroethane - 66 (76-118) 
1, 1-Dichloroethane 75 (83-131) 71 (83-131) 
1, 1-Dichloroethene 71 (80-120) 66 (80-120) 
1 ,2,3-Trichlorobenzene 17 (77-116) 12 (77-116) 
1 ,2,4-Trichlorobenzene 19 (77-116) 12 (77-116) 
1 ,2-Dibromo-3-chloropropane 62(63-131) 55 (63-131) 
1 ,2-Dichlorobenzene 35 (80-120) 26 (80-120) 
1 ,2-Dichloropropane - 65 (77-124) 
1 ,3-Dichlorobenzene 32 (80-120) 26 (80-120) 
1 A-Dichlorobenzene 34 (80-120) 26 (80-120) 
4-Methyl-2-pentanone 78 (81-121) 73 (81-121) 
Bromomethane 66 (74-125) 68 (74-125) 
Carbon disulfide 66 (82-127) 60 (82-127) 
Carbon tetrachloride - 61 (62-150) 
Chlorobenzene 55 (80-120) 44 (80-120) 
Dibromochloromethane - 62 (68-132) 
Chloroform - 74 (80-120) 
Chloromethane 65 (73-130) 66 (73-130) 
cis-1 ,2-Dichloroethene - 73 (80-120) 
cis-1 ,3-Dichloropropene 68 (75-118) 57 (75-118) 
Cyclohexane 70 (77-137) 53 (77-137) 
Bromodichloromethane - 68 (76-130) 
Dichlorodifluoromethane 71 (73-122) 69 (73-122) 
Ethyl benzene 57 (80-120) 43 (80-120) 
Ethylene dibromide 76 (80-120) 69 (80-120) 
lsopropylbenzene 49 (80-120) 37 (80-120) 
Methyl cychlohexane 53 (84-127) 43 (84-127) 
Methylene chloride 78 (80-120) 76 (80-120) 
m,p-Xylenes 52 (80-120) 40 (80-120) 
o-Xylene 52 (80-120) 40 (80-120) 
Styrene 44 (80-120) 33 (80-120) 
Tetrachloroethene 57 (68-130) 43 (68-130) 
Toluene 64 (80-120) 50 (80-120) 
trans-1 ,2-Dichloroethene 76 (86-126) 69 (86-126) 
trans-1 ,3-Dichloropropene 66(73-118) 58 (73-118) 
Trichloroethene 69 (80-120) 59 (80-120) 
Trichlorofluoromethane - 71 (73-134) 
Vinyl chloride 55 (77-130) 56 (77-130) 

CFSB-011-S0-0.5-2.0MS/MSD Methyl acetate -197 (66-150) -86 (66-150) J- (all detects) 
(CFSB-011-S0-0.5-2.0) Acetone 64 (66-150) -

Benzene 71 (78-122) 58 (78-122) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFSB-011-S0-0.5-2.0MS/MSD Acetone 47 (S30) J (all detects) A 
(CFSB-011-S0-0.5-2.0) Methyl acetate 65 (S30) J (all detects) 

Although the relative percent differences (RPD) were not within QC limits for additional 
compounds, the associated sample was non-detect and since only detect samples are 
affected, no data was qualified. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS/D 460-369792/3,4 4-Methyl-2-pentanone 125 (81-121) - NA -
(CFSB-011-S0-0.5-2.0) 

LCS/D 460-369792/3,4 Vinyl chloride 70 (77-130) - UJ (all non-detects) p 
(CFSB-011-S0-0.5-2.0) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-018-S0-10-12 and CFMW-DUP2-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-018-S0-1 0-12 CFMW-DUP2-SO RPD (Limits) Flag AorP 

Acetone 0.0026 0.0059 78 (::>50) J (all detects) A 

Benzene 0.00025 0.00019U 27 {S50) - -

Methyl cychlohexane 0.00080 0.00081 1 (::>50) - -

m,p-Xylenes 0.00054 0.00069 24 (::>50) - -

a-Xylene 0.00018 0.00021 15 (S50) - -

Toluene 0.00070 0.00082 16 {S50) - -

Cyclohexane 0.00041U 0.00045 9 {S50) - -

NQ = One or both results were less than 5X the reporting limit, therefore no data were 
qualified. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, continuing calibration %0, MS/MSD %R and RPD, LCS/LCSD %R, and 
field duplicate RPD, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114141-1 

Sample Compound Flag A orP 

CFMW-EB1-AQ Carbon disulfide UJ (all non-detects) A 
TRIP BLANK 

TRIP BLANK Oichlorodifluoromethane UJ (all non-detects) A 
Chloromethane UJ (all non-detects) 
Bromomethane UJ (all non-detects) 

CFMW-EB1-AQ Bromomethane UJ (all non-detects) A 
Bromoform UJ (all non-detects) 

CFSB-121-S0-0.5-2.0 1,1, 1-Trichloroethane UJ (all non-detects) A 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) 
1,1 ,2-Trichloroethane UJ (all non-detects) 
1, 1-0ichloroethane UJ (all non-detects) 
1, 1-0ichloroethene UJ (all non-detects) 
1 ,2,3-Trichlorobenzene UJ (all non-detects) 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 
1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 
1 ,2-0ichlorobenzene UJ (all non-detects) 
1 ,2-0ichloroethane UJ (all non-detects) 
1 ,2-0ichloropropane UJ (all non-detects) 
1 ,3-0ichlorobenzene UJ (all non-detects) 
1 ,4-0ichlorobenzene UJ (all non-detects) 
2-Hexanone UJ (all non-detects) 
4-Methyl-2-pentanone UJ (all non-detects) 
Benzene UJ (all non-detects) 
Carbon disulfide UJ (all non-detects) 
Carbon tetrachloride UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
Bromochloromethane UJ (all non-detects) 
Oibromochloromethane UJ (all non-detects) 
Chloroform UJ (all non-detects) 
cis-1 ,2-0ichloroethene UJ (all non-detects) 
cis-1 ,3-0ichloropropene UJ (all non-detects) 
Cyclohexane UJ (all non-detects) 
Bromodichloromethane UJ (all non-detects) 
Oichlorodifluoromethane UJ (all non-detects) 
Ethylbenzene UJ (all non-detects) 
Ethylene dibromide UJ (all non-detects) 
lsopropylbenzene UJ (all non-detects) 
Methyl-tert-butyl ether UJ (all non-detects) 
Methyl cychlohexane UJ (all non-detects) 
Methylene chloride UJ (all non-detects) 
m,p-Xylenes UJ (all non-detects) 
a-Xylene UJ (all non-detects) 
Styrene UJ (all non-detects) 
Tetrachloroethene UJ (all non-detects) 
Toluene UJ (all non-detects) 
trans-1 ,2-0ichloroethene UJ (all non-detects) 
trans-1 ,3-0ichloropropene UJ (all non-detects) 
Trichloroethene UJ (all non-detects) 

12 
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Initial calibration verification 
(%0) 

Continuing calibration (%0) 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 



Sample Compound Flag AorP Reason 

CFSB-011-S0-0.5-2.0 1,1, 1-Trichloroethane J- (all detects) Matrix spike/Matrix spike 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) duplicate (%R) 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloropropane 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
4-Methyl-2-pentanone 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroform 
Chloromethane 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Cyclohexane 
Bromodichloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Ethylene dibromide 
lsopropylbenzene 
Methyl cychlohexane 
Methylene chloride 
m,p-Xylenes 
a-Xylene 
Styrene 
Tetrach loroethene 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

CFSB-011-S0-0.5-2.0 Methyl acetate J- (all detects) A Matrix spike/Matrix spike 
Acetone duplicate (%R) 
Benzene 

CFSB-011-S0-0.5-2.0 Acetone J (all detects) A Matrix spike/Matrix spike 
Methyl acetate J (all detects) duplicate (RPD) 

CFSB-011-S0-0.5-2.0 Vinyl chloride UJ (all non-detects) p Laboratory control samples 
(%R) 

CFMW-018-S0-10-12 Acetone J (all detects) A Field duplicates (RPD) 
CFMW-DUP2-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 
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LDC#: 36446A1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 L-evel IV ~~.e-1 
Laboratory: Test America, Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:oc; !1? /r 1:. 

Page:_\ of -y 
Reviewer: JVC. 

2nd Reviewer: CYt:7'" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

I" v. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

.... , 
1 

~~ 
2 

...j. t 
3 
+! 

4 
+ f 
5 

.\-' 
6 

7i: I 
.;-

' 8 

V;ll" ....... , Ar~;ll 1 

Sample receipt/Technical holding times ~;~ 
GC/MS Instrument performance check A 
Initial calibration/ICV A- I Sl\) \'A\, 

Continuing calibration St.~ cv-~ 

Laboratory Blanks A 
Field blanks >~ 83 
Surrogate spikes -A 
Matrix spike/Matrix spike duplicates .s;~ 
Laboratory control samples ,ilt\) 

Field duplicates ~M) 

Internal standards ~S'.k'A 
Compound quantitation RULOQ/LODs A 
Target compound identification A 
System performance A 
Overall assessment of data A 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

¥'No= No compounds detected 
R = Rinsate 
FB = Field blank 

Client ID 

CFSB-127-S0-0.5-2.0 

CFSB-127 -S0-1 0-12 

CFSB-125-S0-0.5-2.0 

CFSB-125-S0-10-12 

CFSB-126-S0-0.5-2.0 

CFSB-126-S0-1 0-12 

CFSB-120-S0-0.5-2.0 

CFSB-120-S0-1 0-12 
.,. 

i CFMW-029-S0-0.5-2.0 9 
+ I 
10 CFMW-029-S0-1 0-12 

11 I 
CFMW-01 0-S0-0.5-2.0 

1; I CFMW-010-S0-10-12 

1! '3 
FS" 

C~B-121-S0-0.5-2.0 

L:\Roux Associates\Columbia Falls\36446A 1 W.wpd 1 

,.. 

G. I~ hoZ yV' rV\1 ~ ul 
~ 2.-0 7. 

- .?3 -11-~ :::: 3<f __, 

D 
La ()) 

-- 22-/Z? 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114141-2 

460-114141-3 

460-114141-5 

460-114141-6 

460-114141-8 

460-114141-9 

460-114141-11 

460-114141-12 

460-114141-14 

460-114141-15 

460-114141-17 

460-114141-18 

460-114141-21 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 



. 

LDC #: 36446A 1 
SDG #: 460-114141-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 

~S~A 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD 

14 T 
FS 
C~p.FB-121-S0-1 0-12 460-114141-22 

\ 
15 c FB-124-S0-0.5-2.0 460-114141-26 

I 
16 c~ FB-124-S0-1 0-12 460-114141-27 , 
17 0 FB-122-S0-0.5-2.0 460-114141-29 

I 
18 0 FB-122-S0-10-12 460-114141-30 

19 I c~ FB-123-S0-0.5-2.0 460-114141-32 
I cs VB-123-S0-1 0-12 20 460-114141-33 

21 ' CFMW-018-S0-0.5-2.0 460-114141-35 

22 ~ CFMW-018-S0-1 0-12 v 460-114141-36 

23) CFMW-DUP2-SO p 460-114141-37 

24~ f'S 
C~iFB-013-S0-0.5-2.0 460-114141-39 

25? c~ FB-013-S0-10-12 460-114141-40 

26 9 0 FB-011-S0-0.5-2.0 460-114141-42 
::l 

27 c~ FB-011-S0-1 0-12 460-114141-43 

28 c~ FB-046-S0-0.5-2.0 460-114141-45 

29 
3 

c~ FB-044-S0-0.5-2.0 460-114141-47 
':1 

30 c~ FB-044-S0-1 0-12 460-114141-48 

31 -0 FB-048-S0-0. 5-2.0 460-114141-50 

32 
3 q lFB-048-S0-1 0-12 460-114141-51 

33 fi 
1-

CFMW-EB1-AQ 460-114141-52 

34~ TRIP BlANK 460-114141-53 

35 ") C~B-121-S0-0.5-2.0MS 460-114141-21 MS 

36 ., -cs B-121-S0-0.5-2.0MSD 460-114141-21 MSD 

37 v cs B-011-S0-0.5-2.0MS 460-114141-42MS 

38 " c~ ~B-011-S0-0.5-2.0MSD 460-114141-42MSD 

39 

40 

41 

42 

;1':\ 

Notes· 

-I 
11"1?> ~- *~~tf/7 -y 1'1(1. ~- 37fl6?.Dh 

- ) - ?'qe;~7 Is ~ l . ~' - 3700 &> .., 

~ - :?' ~7ro·h 
4 - '? G. ~ 74f -v/ei 

L:\Roux Associates\Columbia Falls\36446A 1 W.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Soil 

Soil 

Soil 

Soil 

Date: b<Ptl?t(b 
Page:--=.ot~ 

Reviewer: .SVC.. 
2nd Reviewer: ~ 

Date 

05/18/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/18/16 

05/18/16 

05/19/16 

05/19/16 



LDC #:_"'_,_f_f_,_A_I VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of__l._ 
Reviewer: JVG 

2nd Reviewer: ~ 



LDC#: 

of data was found to be 

Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_2_of.2_ 
Reviewer: JVG 

2nd Reviewer: GA./ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J .. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methy~yclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. e+Lt y lclle dt'h ro~JJ,· d<,t 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC #: X 4 <f' A I VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

....... • -~- -·· ······-· --------·-·· --····---·-·· -------·- _____ J ___ ----· ----· ·-· -- ·-· ----· ···--·-···-··-· 

Y(N N/A Were all %0 within the validation criteria of <20 %0? 
·~ 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

0~/to !i (, 0 O~gq~ -lev c; r- 23. 1 AI/ VII M ~ 4&1o- ?7o02ch 
fYib ~() -~ 700 g :2./7 

, 
, 

D<l-/27/t" 1) 21 00"2.- X (t I 2.2.,(;, 2-f; 37 ? g fvtb 4'0-"'' 4 7tj; 

ICVvoa.wpd 
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Reviewer: JVG 
2nd Reviewer: C4. 

Qualifications 

(NT>J J- /uJ/ A 
t I. 

.A r M>J J + ru-b !"Pr 



LOC #: ~~4-'f' A I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Reviewer: v v ...... 

2nd Reviewer: 

~~ NiA: .. -·- I""'-·--· ... -···-· -· ·--- \IV_, -· ·- • _,_ .. ,.- ........... ,.... ................. ·--.. -·- ,. '' .... I .......... I ................. _ ................ _ ·-· -II --- v II.AII- ""' """" v ; 

Y(N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

6'&: /-v5: ;," 0 toc;~4 SJ" (-) 27.C: ? cf M' 4-ft,o- '706 U>/ 7(~t>) J- /uJ/A-
I+ (-) 27. L ' I 

f.> (-) 4~~ ~ 

~ 1-uo /i(, C> lo<;"~ I ~ (-) 41. I ~3- f'1P.> tf' 0-~ 7DO & ;IJ MJ .i -AA1" A. 
)( !-) 21 c;; I 1- t 

~ 

~LA'" l)~/&13 c.~ (- 2J.g 7!i 17 ~& Ml? ~6-~C.&~ rrGJ~~ (~J J" -~J/P 

o s::/~ "? li & k~~g7& )( {f) ~S".~ 1-12 r4f- ~~ M& t'rh 'qs-ter/1'(t-AJJ j ~ At:./ A 

6S" /.'24 !IC~J k ~:o~ O'i X ( #-) 28.0 13 :2.~ <1-~ ~o-3/ M>) J+ettf!. /A-
~~ 3(., MJJ. 1

.fctr- ~, Cf ~??;i 

. 
o-s-7U( It~ k.~otj3J .... X (~) ?~v 22-"Z4 XI ~2-M~ f'4 l(,tf7c,2-/7( IJ>) J ~tf.-k I-A-

I '-

*" ccc;. CONCAL.wpd 



LDC #: *4-4Co ~~ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 
Y /N NIA Were field blanks identified in this SDG? 
· r N NIA Wer~ target compounds detected in the field blanks? 
lank units: lA} IL-As~ciated sample units: ~sA 

j7o;(l 
Field Blank I Rinsate I Tri Blank I Other: ~ Associated Sam les: 

Blank ID Sample Identification 

3~ 

6" 1'2.- I I I I. I I 

Blank units:. __ _ Associated sample units: __ _ 
Sampling date· 
. ·-·- -·-···· _ype: (circle one) . ·-·- ........... ____ .... p 

·-···~. _..,,,_,, .. ---· - -···P·--· 

Compound Blank ID Sample Identification 

t::t\''·'·'•'• 
-I 

I I I I I ::z•·:.:·>;:. 

I I _ , ____ ] I -__ I __ I L 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

~e.-

I I__ 

I 

~ 

Page:_! of_/ 

Reviewer: JVG 
2nd Reviewer: CJt' 

-~-u-- I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 
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LDC#: "Uo ~' A, 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P-ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_j_ 

Reviewer: JVG 
2nd Reviewer: Ct.._ 

Y N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

.~~/*-_ Ste A~d reo~ ,vl P.f-~ ) ( ) I!> J- /u::r ~.A 
( ) ( ) ( ) 

( ) ( ) ( ) 

o7 (?<if ( y ) p. (3-<0 ) E ) 2~ J-m 
( ) ( ) ( ) 

( ) ( ) ( ) 

~ ~7/?g F ( ) ( ) 17 ( ~c) ) :z, (.Pet) s eU.t> /A-
~&~A ( ) ( ) fnt;; ( t ) 1 1 l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD (Soil) II QC Limits !Water) I RPD (Water) I 
H. 1, 1-Dichloroethene 59-172% <22% 61-145% <14% 

s. Trichloroethene 62-137% <24% 71-120% <14% 

v. Benzene 66-142% < 21% 76-127% < 11% 

CC. Toluene 59-139% <21% 76-125% <13% 

DD. Chlorobenzene 60-133% < 21% 75-130% <13% 

MSD.wpd 



QC Sample Results 
Client: Raux Associates, Inc. 
Project/Site: Columbia Falls Aluminum Company 

Method: 82608 -Volatile Organic Compounds (GC/MS) 

Lab Sample ID: 460-114141-21MS 
Matrix: Solid 
Analysis Batch: 369637 

Sample Sample 

Analyte Result Qualifier 

1,1, 1-Trichloroethane iJ 0.00043 U F1 O.n:>} 
1,1,2,2-Tetrachloroethane f>p. 0.00019 U F1 F2 

1,1,2-Trichloro-1,2,2-trifluoroetha TTl 0.00050 U F1 
ne 

Spike MS MS 

Added Result Qualifier 
0.0201 /----=-o.-=-o1'""2"'"o F1 

0.0201 0.00955 F1 

0.0201 0.0118 F1 

TestAmerica Job ID: 460-114141-1 

Client Sample ID: CFSB-121-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 
%Rec. 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

D %Rec Limits 

78-139 

64-128 

83-136 

1.1 .z~trichiorcietharie · lA o:ooo32 u F"1 o.o2ci1 o.o113 F1 m9tK:9 p 56 76 ~ 118 

1 , 1-Dichloroethane 1 0.00039 U F1 0.0201 0.0136 F1 mg/Kg n 68 83-131 

1, 1-Dichloroethene I+ 0.00047 U F1 0.0201 0.0136 F1 mg/Kg n 68 80-120 
· · · NN~J o:ooo12 UF"1F"2 · · · · · · o.o2o1· · · · · · o.oo152 F"1. · · · · · · m9iK:9 · · ti ·····a· ii ~ 116 · 

1 ,2,4-Trichlorobenzene k.ldC:.. 0.00036 U F1 F2 0.0201 0.00155 F1 mg/Kg n 8 77-116 

1 ,2-Dibromo-3-Chloropropane ,.,.,.M 0.00053 U F1 F2 0.0201 0.00771 F1 mg/Kg n 38 63-131 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3-Dichiorcibenzene 

1 A-Dichlorobenzene 

2-Butanone (MEK) 

2~Hexarlorie · 

4-Methyl-2-pentanone (MIBK) 

Acetone 

..:r' s1 o:ooo16 u F1 F2 o.o2o1 o.ci0337 F1 mgiKg n 1i so.12o 

I,.. 0.00012 U F1 0.0201 0.0132 F1 mg/Kg n 65 75-132 

&- 0.00019 U F1 0.0201 0.0121 F1 mg/Kg n 60 77-124 

· :f:::"!==-? o.obo14 u F1 F2 o.b261 o.ob346 F1 mg/Kg n 1 i ao- 120 

~lf+l 0.00015 U F1 F2 0.0201 0.00350 F1 mg/Kg n 17 80-120 

0.00087 U 0.101 0.0717 mg/Kg n ~ 71 58- 150 

z o.o011 u F"1 a: 1 o1 o.o534 i=1 mi.J/K:i.J « 53 75 _ 137 

i 0.0025 U F1 0.101 0.0563 F1 mg/Kg n 56 81-121 

0.041 0.101 0.131 mg/Kg n go 66-150 
Berizerie · · · · · · · · · · · · · · · v · · · o.ooo23 u i=1 · · · · · · · · · · o:o2o1· · · · · · o.o117 · i=1 · · · · · · · mi.l/1<9. · « · · · · 58 · · · 7a ~ 122 · · 

Bromoform 

Bromomethane 

0.00015 u F2 0.0201 0.0124 mg/Kg n 61 47-150 

0.00036 U 0.0201 0.0210 mg/Kg n 104 74-125 
Carbon disu,lfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chlorodibromomethane 

Chloroethane 

chiorcitorrri 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis~1 ,3-bichiorciprcipene 

Cyclohexane 

Dichlorobromomethane 

Dichlorodifluoromethane 

Ethylbenzene 

Ethylene Dibromide 

lsopropylbenzene 

Methyl acetate 

Methyl tert-butyl ether 

Methyicyclohexane 

(? 

0 

f)p 
pf 
;-

k 

6-(J..fX... 

K 
ssss 

p 

0.00049 U F1 

0.00049 U F1 

0.00016 U F1 F2 

0.00019 U F1 

0.00017 U F1 F2 

0.00040 u 
o:ooo24 · u F"1 

0.00043 u 
0.00025 U F1 

o:ooow UF"1 

0.00052 U F1 

0.00043 U F1 

0.00036 U F2 F1 

6~ 0.00020 U F1 F2 

Yi 0.00014 u F1 F2 

'VV 0.00019 u F1 F2 

0.0018 J 

1.. I, 0.00019 U F1 
-r -r ,.,.... · o.ooo5i · u F1. 

Methylene Chloride E; 0.00036 U F1 

m-Xylene & p-Xylene ~It 0.00012 U F1 F2 

o~Xylerie SSS O.ooo18 UF1F2 

Styrene rF 0.00017 U F1 F2 

Tetrachloroethene Pr/Jr 0.00032 U F1 

Toluene C c, 0.00022 U F1 

trans-1 ,2-Dichloroethene t7ff 0.00044 U F1 

0.0201 

0.0201 

0.0201 

0.0201 

0.0201 

0.0201 

ci.b2o1 

0.0201 

0.0201 
· · · ·a:o2o1· 

0.0201 

0.0201 

0.0201 

0.0201 

0.0201 

0.0201 

0.101 

0.0201 

·o:o2o1 

0.0118 F1 

0.0122 F1 

0.00679 F1 

0.0139 F1 

0.0109 F1 

0.0199 

0.0126 F1 

0.0219 

0.0126 F1 
· · · o.o1o4 F1 

0.0100 F1 

0.0120 F1 

0.0184 

0.00744 F1 

0.0113 F1 

0.00667 F1 

0.102 

0.0149 F1 

0.00821 . F1 

0.0201 0.0143 F1 

0.0201 0.00654 F1 
o:o2o1· · · o.oo653 · i=1. 

0.0201 0.00446 F1 

0.0201 0.00853 F1 

0.0201 0.00900 F1 

0.0201 0.0125 F1 

mg/Kg n 
mg/Kg n 
mg/Kg n 
mgiKg ti 
mg/Kg n 
mg/Kg n 
mgiKg p· 

mg/Kg n 
mg/Kg n 

· m9il<9 · · · · · « 
mg/Kg n 
mg/Kg n 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

· mi.l/Kg 

59 82-127 

61 62-150 

34 80-120 

69 73-132 

54 68-132 

99 63-143 
· 63 · ao -12o 

109 73-130 

63 80-120 

52 i5~ 118 

50 77-137 

60 76-130 

92 

37 

56 

33 

99 

74 

41 

73-122 

80-120 

80-120 

80-120 

66-150 

80-120 

84-127 

mg/Kg n 71 80-120 

mg/Kg n 33 so -120 

mi.J/Kg ti 32 so .120 

mg/Kg n 22 so -120 

mg/Kg n 42 68-130 

mg/Kg n 45 so .120 

mg/Kg n 62 86-126 y 

TestAmerica Edison 
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QC Sample Results 
Client: Raux Associates, Inc. TestAmerica Job ID: 460-114141-1 
ProjecUSite: Columbia Falls Aluminum Company ~~~Xo 
Method: 82608- Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 460-114141-21MS 
Matrix: Solid 
Analysis Batch: 369637 

Analyte 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

1 ,2-Dichloroethane-d4 (Surr) 

4-Bromof/uorobenzene 

Dibromofluoromethane (Surr) 

Toiuime~dB (Surr) 
L. ... 

Sample Sample Spike 

Result Qualifier Added 

JN 0.00011 U F1 ( 1J>) 0.0201 

s o.ooo3o u i=1 l o.ozo1 

0.00039 u 
0.00044 u 

MS MS 

%Recovery Qualifier 

114 
104 
113 

'1b8 

0.0201 

0.0201 

Limits 

78-135 
67-126 
61-149 
73-121 

Lab Sample ID: 460-114141-21MSD 
Matrix: Solid 
Analysis Batch: 369637 

Sample Sample Spike 

Client Sample ID: CFSB-121-S0-0.5-2.0 
Prep Type: Totai/NA 

MS MS 

Result Qualifier Unit 
0.0101 F1 "'m..,.g/"'K,-g--

Prep Batch: 369249 
%Rec. 

D %Rec Limits 

~ ---so 73-118 .J'-/IAJ/A 
o.o1oz · i=1. · · · · · · mgil<9 · · · · ·~· · · · · s1 · · · 8o~ 120 · · · · · · · · · · · ·,1; 
0.0204 

0.0224 

MSD MSD 

mg/Kg 

mg/Kg 

101 73-134 

111 77-130 

Client Sample ID: CFSB-121-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 
%Rec. RPD 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit 
1,1,1-Trichloroethane ~ 0.00043 U F1 (f.f>J 0.0190 --.,.-0.""'0""'13=7 F1 -m-g/"'"'K:-g-- ~ --n. 78-139 -u ~r~ 
1,1,2,2-Tetrachloroethane !?~ 0.00019 U F1 F2 0.0190 0.0150 F2 mg/Kg J:< 79 64-128 44f" 30 

1,1,2-Trichloro-1,2,2-trifluoroetha 7"11' 0.00050 U F1 0.0190 0.0135 F1 mg/Kg 71 83-136 14 30 

ne 
1.1.2~ trichloroettiarie · 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2,3-Trichlorobenzene 

'1,2,4-Trichlorobenzene 

1,2-Dibromo-3-Chloropropane 

1,2-bichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1 ,3-bichiorcitieni:ene 

1 A-Dichlorobenzene 

2-Butanone (MEK) 

z~Hexanorie · 

4-Methyl-2-pentanone (MIBK) 

Acetone 

Benzene 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chlorodibromomethane 

Chloroethane 
chloroform · · 

Chloromethane 

cis-1,2-Dichloroethene 

cis~ 1 ;3-bichloropropene · 

o.ooo32 · u i=1. 

I 0.00039 U F1 

1-1 0.00047 U F1 

NN~ 0.60012 U F1 F2 

Kkk. 0.00036 U F1 F2 

0.00053 U F1 F2 

.J' j~ 0.00016 U F1 F2 

0.00012 U F1 

0.00019 U F1 

~FF o:6oo14 UF'1i=2 · 

~»It 0.00015 UF1F2 

0.00087 u 
Z.. . o.6b11 U F1 
'i 0.0025 U F1 

0.041 

y 0.00023 U F1 

0.00015 U F2 

0.00036 u 
~ 0.00049 U F1 

0.00049 U F1 

J?V 0.00016 U F1 F2 

0.00019 U F1 

0.00017 U F1 F2 

0.00040 u 
1<.. o.obo24 i.J i=1. 

0.00043 u 
~ 0.00025 U F1 

1<.. o.ooo1i u F1 

· · · a:o19o 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

6.0196 

0.0190 

0.0950 
... 6.6956. 

0.0950 

0.0950 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 

0.0190 
·a:o19a· 

0.0190 

0.0190 

o:o196 

. . 0.0154 .. 

0.0150 F1 

0.0149 F1 

0.00362 F1 F2 

0.00352 F1 F2 

0.0147 F2 

0.00673 F1 F2 

0.0154 

0.0146 

0.66681 i=1Fi 

0.00689 F1 F2 

0.0771 

b.b7o6 F'1 

0.0698 F1 

0.124 

0.0140 F1 

0.0194 F2 

0.0163 

0.0137 F1 

0.0143 

0.0106 F1 F2 

0.0157 

0.0149 F2 

0.0155 

O.o148 i=1 

0.0162 

0.0145 F1 

0.0133 i=1 
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mgiKg · · · · · ·~· · · · · 81. · · 76~118 · 

mg/Kg J:< 79 83-131 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

79 80-120 

19 77-116 

19 77-116 

77 63-131 

35 80-120 

81 75-132 

77 77-124 

mgiKg ~ 36 80 ~ 120 

mg/Kg J:< 36 80-120 

mg/Kg J:< 81 58-150 
m9il<9 ·~· . 74 ... 75 ~ 137 . 
mg/Kg J:< 73 81 -121 

mg/Kg J:< 88 66-150 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

J:< 74 78-122 

J:< 102 47-150 

J:< 86 74-125 

J:< 72 82-127 

J:< 75 62-150 

J:< 56 80-120 

J:< 83 73-132 

J:< 78 68-132 

J:< 81 63-143 
>:! . 7B. 81L120 

>:! 85 73-130 

mg/Kg >:! 76 80-120 
m9il<9 · · ·~· io is -118 

3b~ . 30 

10 30 

10 30 

82"*' 30 

78'* 30 
62(k 30 

66,y- 30 

16 30 

19 30 
. 65!Jt .. 3o 

. 6~ 30 

7 30 

28 3o 

21 30 

6 30 

18 30 

44~ 30 

25 30 

15 30 

16 30 

44~ 30 

12 30 

31-df' 30 

25 30 
16 . 30 

30 30 

13 30 
25 . 30 
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QC Sample Results 
Client: Raux Associates, Inc. TestAmerica Job ID: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

;$'" (?J ~ 
Method: 82608- Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 460-114141-21MSD 
Matrix: Solid 
Analysis Batch: 369637 

Client Sample ID: CFSB-121-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 

Sample Sample Spike MSD MSD %Rec. RPD 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit 

Cyclohexane 

Dichlorobromomethane 

oiclilaroC:Jitiuarcimetilarie · 

Ethyl benzene 

sss-=s;:-"o".o"""'oo"""5c;<2 U F1 (M>7 0.0190/ 0.0120 F1 -m-g/"'K,....g-- J:i" ~ 77-137 --=t8 ~v~ 
0.00043 U F1 0.0190 0.0148 mg/Kg ~ 78 76-130 21 30 

.Jj 

f""-e=

~ 

i:i.66b36 U f=i f:1 o:ci196 o.b131 f:1 f:i mgiKg . ~ 69 73 ~ 122 . 34t 30 

Ethylene Dibromide 

Isopropyl benzene 

Methyl acetate 

Methyl tert-butyl ether 

Metilyicyclohexane 

Methylene Chloride 

m-Xylene & p-Xylene 

o:xylene 

Styrene 

Tetrachloroethene 

Taitierie· 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichioroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

1 ,2-Dichloroethane-d4 (Surr) 

4-Bromof/uorobenzene 

Dibromofluoromethane (Surr) 

Toiuene~da (Surrj · 

"" 
0.00020 U F1 F2 

0.00014 U F1 F2 

0.00019 U F1 F2 

0.0018 J 

0.00019 U F1 

T 7; r o:ooo57 ·u f:1 

0.00036 U F1 

0.00012 U F1 F2 

ss.~ · · · a:aoo1a Ut=1t=2 

f p 0.00017 U F1 F2 

APr 0.00032 u F1 

cc::-- a:aoo22 u t=1 

PPP 0.00044 u F1 

vJ 
5:" 

0.00011 U F1 

0.00030 U F1 

0.00039 u 
0.00044 u 

MSD MSD 

%Recovery Qualifier 

115 

106 

112 

1oi 

Lab Sample ID: 460-114141-42 MS 
Matrix: Solid 
Analysis Batch: 369792 

Sample Sample 

Analyte Result Qualifier 
..,..1 ,...,.1 .. , 1::.,-T=-=ri....,ch,.lo-r-oe-;,th,....a_n_e____ ---=o-=.o=oo=5=5 u F1 

1,1,2,2-Tetrachloroethane 0.00024 U F1 

0.0190 

0.0190 

0.0190 

0.0950 

0.0190 

0.0190 

0.0190 

0.0190 
. 0.0196. 

0.0190 

0.0190 

0.0104 F1 F2 

0.0155 F2 

0.00953 F1 F2 

0.0944 

0.0167 

0.0101 F1 

0.0152 

0.00982 F1 F2 

· o:ao9a9 t=1 t=z · 

0.00827 F1 F2 

0.0110 F1 

6.M96 6.6119 f:1. 

0.0190 0.0144 F1 

0.0190 

y 0.0190 

0.0190 

0.0190 

Limits 
78- 135 

67-126 

61- 149 

i3 ~ 121 

0.0136 F1 

0.0128 F1 

0.0155 

0.0169 

MS MS 

Result Qualifier 

0.0151 

0.0136 

1,1,2-Trichloro-1,2,2-trifluoroetha TT1"" 0.00063 U F1 (fJIJJ 

Spike 

Added 

0.0192 

0.0192 

0.0192 0.0125 F1 

ne 
1,1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dibromo-3-Chloropropane 

1 ,2-bicliiorc:itieni:ene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ;3-bicliiorc:itierii:ene 

1 A-Dichlorobenzene 

2-Butanone (MEK) 

0.00040 U F1 

I. 0.00049 U F1 

If 0.00059 U F1 

1J NIJ 0.00016 U F1 

kt<.k. 0.00046 U F1 

M~ 0.00067 U F1 

:JJJ" o.ooozo ·ut=1· 

0.00016 u 
0.00024 U F1 

t=-r=r: o.ooo1i ut=1· 
H H.J.!. o.ooo19 u F1 

0.0011 U F2 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

6.6192 

0.0192 

0.0192 

o:o192 · 

y 0.0192 

0.0960 

0.0147 

0.0144 F1 

0.0136 F1 

0.00321 F1 

0.00365 F1 

0.0119 F1 

0.66681 F1 

0.0154 

0.0155 

o.oo624 · t=1 · 

0.00657 F1 

0.0812 
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mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

~ 55 80-120 33~ 30 

81 

50 

97 

80-120 

80-120 

66-150 

31 *" 
35Ct 

7 

30 

30 

30 
mg/Kg ~ 88 80-120 12 30 

mgiKg ·~ 53 84-127 20 30 

mg/Kg ~ 80 80-120 6 30 

mg/Kg ~ 52 80 - 120 40~ 30 

mgiKg ~ 52 80~120 41~-'f 3o 

mg/Kg ~ 44 80- 120 60,1'" 30 

mg/Kg ~ 58 68-130 25 30 

mgiKg ~ 63 so~ 126 28 3o 

mg/Kg ~ 76 86-126 14 30 

mg/Kg ~ 71 73-118 29 30 

mg/Kg 

mg/Kg 

mg/Kg 

67 

82 

89 

80-120 

73-134 27 

77-130 28 

N"A" 
"=- ~ ZJIX<t 

30 

30 

30 

Client Sample ID: CFSB-011-S0-0.5-2.0 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/i<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m9iK9 · 

mg/Kg 

mg/Kg 

D %Rec 
J;! ----=ro 
~ 71 

65 

Prep Type: Totai!NA 
Prep Batch: 369249 
%Rec. 

Limits 

78-139 

64-128 

83-136 

77 76-118 

75 83-131 

71 80-120 

17 77-116 

19 77-116 

62 63-131 

35 86-120 

80 75-132 

80 77-124 
· 32 · · · so~ 120 · 

34 80-120 

85 58-150 

TestAmerica Edison 



QC Sample Results 
Client: Raux Associates, Inc. TestAmerica Job ID: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company o7 f;il 
Method: 82608- Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 460-114141-42 MS 
Matrix: Solid 
Analysis Batch: 369792 

Sample Sample Spike MS MS 

Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 
%Rec. 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits 
2-Hexanone 0.0013 U 0.0960 --~0.~08~0~6 mg/Kg ~ ----a4 75-137 -- --

4~Metftyi-2~r)entanane (rvllsk) · · · y · · · o.oo32 u • F1 (!Ji) · a:o96o · · ci.o749 i=1 · · -~- · · ia 81-121 ..... .t'·/\AS/1\ 
.: 0.042 F1 F2 (~) 0.0960 0.103 F1 
'f 0.00041 JF1 )' 0.0192 0.0140 F1 

Acetone 

Benzene 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

l:t 64 

l:t 71 

66-150 

78-122 

47-150 

74-125 

82-127 

62-150 

80-120 

73~ 132 

68-132 

63-143 

86~120 

73-130 

80-120 

75-118 

77-137 

76-130 

Bromoform 0.00019 u 0.0192 0.0139 l:t 72 

Bromomethane 

carbon disulfide · 

Carbon tetrachloride 

Chlorobenzene 

ciliorcii>romamettiane · · 

Chlorodibromomethane 

Chloroethane 

ciliorotarm · 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichioropropene 

Cyclohexane 

Dichlorobromomethane 

~ 0.00046 U F1 

-~ 6.06662 U f:1 

0.00062 U F1 

p 9 0.00020 U F1 
· o:ooo24 · u · 
0.00022 U F1 

0.00050 u 
· · · o:ooo3o · u r=1· 

f>.. 0.00055 U F1 

0.00032 U F1 

0.00022 U F1 

0.00066 U F1 

r<. 
S'SSS 

0.00055 U F1 

Dicliloroditiuoromethane J' 3 0.00046 u F1 

Ethylbenzene (;t 0.00026 U F1 

Ethylene Dibromide '/1- 0.00017 U F1 

0.0192 0.0126 F1 

0.0192 0.6127 F1 

0.0192 0.0141 

0.0192 0.0106 F1 
... 6.0192 

0.0192 

0.0192 
0.0192 .. 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

6.ci192 

· o.o169 m9tr<g · · -~ 

0.0134 mg/Kg l:t 

0.0139 mg/Kg l:t 
· · 0.6160 · · · · · · · · · · · mgiKg. · · · · · -~ 

0.0124 F1 

0.0156 

0.0131 F1 

0.0134 F1 

0.0146 

0.0137 F1 

0.0109 F1 

0.0146 F1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

66 

66 

73 

55 

88 

70 

73 

83 

65 

81 

68 

70 

76 

71 73-122 

57 80-120 

76 80-120 

49 sci~ 12o lsopropyli>enzerie · · · vv · o~ooo24 u r=1· · 

Methyl acetate G..~~ B-. 0.27 F1 F2 (v<+) 0.0960 

0.66933 i=1 . 

0.0844 F1 

0.0159 

· mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

l:t -197 66-150 

80-120 Methyl tert-butyl ether 0.00024 U 0.0192 

Metilyi6yclahexane · · · · · · · · tttf · o.ooo72 Uf:1(N1ij · · · a:ci192 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

I Trichlorofluoromethane 

i Vinyl chloride 

Surrogate 

1,2-Dichloroethane-d4 (Surr) 

4-Bromof/uorobenzene 

Dibromof/uoromethane (Surr) 

Toluene-dB (Surr) 

t; 0.00046 U F1 0.0192 

R.ll.l( 0.00016 U F1 

sss 
FF 

f>.A 
CC
PI'? 
w 
s 

0.00023 U F1 

0.00022 U F1 

0.00040 U F1 

0.00027 U F1 

0.00056 U F1 

0.00014 U F1 

· o:ooo37 u F1 

0.00049 U F1 

0.00056 U * F1 ;,--

MS MS 
%Recovery Qualifier 

115 
105 
108 
99 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

0.0192 

6.0192 

0.0192 

0.0192 

Limits 

78- 135 
67-126 

61-149 

73-121 

l:t 83 
ci.o1o·3 i=1 ........ mgiKg ..... -~· .... 53. . 84-127 ..... J' _:/IAS/1'<: 
0.0149 F1 mg/Kg l:t 78 80- 120 

0.0101 F1 mg/Kg l:t 52 80- 120 

0.0100 F1 mg/Kg l:t 52 80-120 

0.00853 F1 mg/Kg l:t 44 80- 120 

0.0109 F1 

0.0122 F1 

0.0145 F1 

0.0126 F1 
. o.6133 f:1 

0.0140 

0.0105 F1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

57 68-130 

64 80-120 

76 86-126 

66 73-118 

69 80~ 120 

73 73-134 

55 77-130 

TestAmerica Edison 
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QC Sample Results 
Client: Roux Associates, Inc. TestAmerica Job 10: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

Method: 82608- Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 460-114141-42 MSD 
Matrix: Solid 
Analysis Batch: 369792 

Sample Sample Spike MSD MSD 

Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 
"'oRee. RPD 

Analyte Result Qualifier 
-il.--=-o.o=o=o5=5 u F1 ~} 

B~ 0.00024 U F1 

Added Result Qualifier Unit D "'oRee Limits RPD Limit 
1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha Tit" 0.00063 U F1 

ne 
1,1,2~triciliorcietharie · · 1.{ · · o:ooo4b ur=1 

1, 1-Dichloroethane 1 0.00049 U F1 

·J,-1-Dichloroethene 1-\- 0.00059 U F1 
1,2,3~tricili6rcitierii:erie · · · · · · · i.lf..it,.i · o:ooo16 ur=1· 

1 ,2,4-Trichlorobenzene l<l<k. 0.00046 U F1 

1 ,2-Dibromo-3-Chloropropane fYI VI 0.00067 U F1 

1 ,2-bichiorobenzene ,jJ j 0.00020 U F1 

1 ,2-Dichloroethane 0.00016 U 

1 ,2-Dichloropropane &.. 0.00024 U F1 

1 ,3-bichlorcitienzene ff"F 0.00017 U F1 

1 A-Dichlorobenzene 1-\l-1- ~ 0.00019 U F1 

2-Butanone (MEK) 0.0011 U F2 

2~Hexanorie · o.cib13 U 
4-Methyl-2-pentanone (MIBK) '{ 0.0032 U * F1 

Acetone 0.042 F1 F2 

o.0248 --o-=-.-=-o1'""6..,.1 F1 

0.0248 0.0139 F1 

0.0248 0.0143 F1 

6.6248" 

0.0248 

0.0248 
..... 6.6248" 

0.0248 

0.0248 

0.0248 

0.0248 

0.0248 

O.Ci248 

0.0248 

0.124 

o:124 

0.124 

0.124 

0.6163 F1 

0.0175 F1 

0.0164 F1 
· o:oo28s · r=1· · 

0.00294 F1 

0.0135 F1 

0.00649 F1 

0.0186 

0.0162 F1 

0.00635 F1 

0.00644 F1 

0.110 F2 

d.b966 
0.0902 F1 

0.167 F2 

Benzene · v 
Bromoform 

o.cibb4"1. j F1 . (P:t~"") . o:ci248 ..... d.b14i f:1 . 

0.00019 u 0.0248 0.0167 

Bromomethane ~ 
Ca~ond~umde G 
Carbon tetrachloride 0 
Chlorobenzene Dt> 
Chlorcibromomethane 

Chlorodibromomethane T 
Chloroethane 

0.00046 U F1 ( fv) J 0.0248 0.0169 F1 

0.00062 U F1 0.0248 0.0148 F1 

0.00062 U F1 0.0248 0.0152 F1 

0.00020 U F1 

0.00024 u 
0.00022 U F1 

0.00050 u 

0.0248 0.0108 F1 

0.0248 0.0205 

0.0248 0.0153 F1 

0.0248 0.0184 

cili6rcitorin · k. o:ooo3o u r=1 6.6248 o.ci183 F=1 

Chloromethane A 0.00055 U F1 0.0248 0.0163 F1 

mg/Kg p; ~ 78-139 --6 ~.J_/w 
p 56 64-128 2 30 JV' mg/Kg 

mg/Kg 58 83 - 136 14 30 

rri9il<9 · n 66 76~ 118 

mg/Kg n 71 83-131 

16 

19 

3o 

30 
mg/Kg n 
rrigiKg ..... -~· 

66 80-120 18 30 
1 i · · · ii ~ 116 · · · · · 12 · · · · 3o 

mg/Kg n 
mg/Kg n 
mg/Kg n 
mg/Kg n 
mg/Kg P 

mg/Kg n 
mg/Kg n 
mg/Kg n 

12 77-116 

55 63-131 

26 80-120 

75 75-132 

65 77-124 

26 80-120 

26 80-120 

89 58-150 
ia · is~ 137 
73 81-121 

rri9il<g 

mg/Kg 

mg/Kg p 101 66-150 
· · · rri9il<9 · 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mgiKg · 

mg/Kg 

. .. "<;" .... 58 ... 78-122. 

p 67 47-150 

68 74-125 

60 82-127 

61 62-150 

44 80-120 

83 73-132 

62 68-132 

74 63-143 

74 8d-12o 

66 73-130 

21 30 

13 30 

5 30 

19 30 

5 30 

2 30 

2 30 

31 ~ 30 
. "18 

19 

30 

30 

47 ~.of 30 
5 . . .30 

18 30 

29 30 

15 30 

8 30 

2 30 

20 30 

13 30 

28 30 

13 30 

27 30 
cis-1 ,2-Dichloroethene ~6(~ 0.00032 U F1 0.0248 0.0182 F1 mg/Kg 73 80-120 16 30 
cis~1 ,3-bichiorciproperie R... o:oob2i u F1 .. 0.0248" o.ci142 r=1· ...... rrigiKg . 

Cyclohexane .5S~S 0.00066 U F1 

Dichlorobromomethane f' 0.00055 U F1 

Dichlorodifluoromethane \l :f 0.00046 U F1 

Ethylbenzene ~ 0.00026 U F1 

Ethylene Dibromide Y 1- 0.00017 U F1 

lsopropylbenzene ".J Y 0.00024 U F1 

Methyl acetate ~QQ.~ 0.27 F1 F2(V.c+) 
u Methyl tert-butyl ether 0.00024 

MetilyicyCiohexarie · Ti11" · ~- b.bbb7i 
Methylene Chloride E"' 0.00046 

lJF1(f.lf1J 
U F1 

m-Xylene & p-Xylene 
o~:Xylerie. 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

.. /I..Jt1t. 
sss 
ft: 
A-P.. 

0.00016 U F1 
b.cibb23 . u F"1" 

0.00022 U F1 

0.00040 U F1 

CC/ 0.00027 U F1 

ff ~ 0.00056 U F1 

0.0248 

0.0248 

0.0248 

0.0248 

0.0248 

0.0248 

0.124 

0.0248 

o:o248 
0.0248 

0.0131 F1 

0.0167 F1 

0.0170 F1 

0.0108 F1 

0.0172 F1 

0.00906 F1 

0.166 F1 F2 

0.0212 

o.o1o5 · F=1 

0.0188 F1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

0.0248 0.00983 F1 mg/Kg 
. 6.6248. . ... o.bb98i . f:.1. . . ... mgiKg . 

0.0248 

0.0248 

0.0248 

0.0248 

0.00807 F1 

0.0108 F1 

0.0124 F1 

0.0171 F1 
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mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

·~ · · · · · 57 · · · 75 ~ 118 · · · · · · · 8 · · · 3o 

p 53 77- 137 3 30 

68 76-130 

69 73-122 

p 43 80-120 

p 69 80-120 

p 37 80-120 

p -86 66-150 

p 85 80-120 

p 43 84~ 127 
p 76 80-120 

p 40 80-120 

« 4o so~ 12o 

p 33 80-120 

p 43 68-130 

50 80-120 

69 86-126 

14 

21 

30 

30 

30 

16 30 

3 30 

65 :!14 :I 30 .l'-/R.; 
29 30 

3 30!-k/ 
23 30 

2 30 
1 30 
6 30 

2 

16 

30 
30 

30 
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QC Sample Results 
Client: Roux Associates, Inc. TestAmerica Job 10:460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

Method: 82608- Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample 10: 460-114141-42 MSD 
Matrix: Solid 
Analysis Batch: 369792 

Client Sample 10: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369249 

Sample Sample Spike MSD MSD 

Analyte Result Qualifier Added Result Qualifier Unit 

trans~1 :3-Dichloropropene ..... ~-. _-_-=
0
o""' .. oo· =o

0
o
0
.,-,
3
1..,4
7 
.. uUFF. 

1
1 (H>J 

0
o_ .. 

0
o
2
2
4
4

8
B --.-.. =o.=o1.,..,4,...,.4 . F1 .. 

Trichloroethene ""' l 0.0147 F1 

mg/Kg 
· · · m9ik9 · 

mg/Kg 

mg/Kg 

Trichlorofluoromethane k .. l<. 0.00049 U F1 0.0248 0.0175 F1 

Vinyl chloride C. 0.00056 U * F1 0.0248 0.0140 F1 

Surrogate 

1,2-Dichloroethane-d4 (Surr) 

4-Bromof/uorobenzene 

Dibromof/uoromethane (Surr) 

Toluene~dil (Surr) 

MSD MSD 

%Recovery Qualifier 

119 

102 

115 

100 

Lab Sample 10: MB 460-369519/7 
Matrix: Solid 
Analysis Batch: 369519 

MB MB 
Analyte Result Qualifier 
71', 1", 1"-T"""r"'"'ic..,hlc::-o=-=ro-=-et;:;:h-::-a::-ne______ ---=o-=.o=oo=3"""8 u 
1,1 ,2,2-Tetrachloroethane 0.00017 U 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 0.00044 U 
1 ,1.2~ ti-ichlarciettiarie · · · · · ·a.ooo2a · u 
1,1-Dichloroethane 0.00034 U 

1, 1-Dichloroethene 0.00041 U 
1 .2,3~ ti-ichlarcibenzene · · · · · o.ooo11 · u · 
1 ,2,4-Trichlorobenzene 0.00032 U 

1 ,2-Dibromo-3-Chloropropane 0.00047 U 

1 ,2-Dichlorobenzene 0.00014 U 

1 ,2-Dichloroethane 0.00011 U 

1 ,2-Dichloropropane 0.00017 U 

1 ,3-Dichlorobenzene 0.00012 U 

1 ,4-Dichlorobenzene 0.00013 U 

2-Butanone (MEK) 0.00077 U 

2~Hexanorie o.i:ioo94 · u 
4-Methyl-2-pentanone (MIBK) 0.0022 U 

Acetone 
senzeirie · · · 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chlorodibromomethane 

Chloroethane 

chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis~1 ;3-Eiichlorciproperie . 

Cyclohexane 

0.0011 u 
· · · o.ooo2o · u · · 

0.00013 u 
0.00032 u 
0.00043 u 
0.00043 u 
0.00014 u 
0.00017 u 
0.00015 u 
0.00035 u 
o.ooo21 u· 
0.00038 u 
0.00022 u 
o.ooo15 u 
0.00046 u 

Limits 

78 .. 135 

67 .. 126 

61-149 

73 .. 121 

RL MDL Unit 
--=-o.=oo:--,1'"""0 --=o-=.o=oo=3-=-a -m-g/""K,.-g--

o.oo1o 0.00017 mg/Kg 

0.0010 0.00044 mg/Kg 
· 6.oo16 · 6.ooo2a m9ik9 · 

0.0010 0.00034 mg/Kg 

0.0010 0.00041 mg/Kg 
· ·0:oo16· · · · ·6.ooo11· m9ik9 · 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0050 

0.00032 mg/Kg 

0.00047 mg/Kg 

0.00014 mg/Kg 

0.00011 mg/Kg 

0.00017 mg/Kg 

0.00012 mg/Kg 

0.00013 mg/Kg 

0.00077 mg/Kg 

o.oo5o · o.ooo94 rr19il<9 
0.0050 0.0022 mg/Kg 

0.0050 0.0011 mg/Kg 
· o.oo1o · · · o.o·oa2o m9i~<9. · 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 

0.0010 
'6.6616' 

0.0010 

0.0010 
. .. 6.6616 . 

0.0010 

0.00013 mg/Kg 

0.00032 mg/Kg 

0.00043 mg/Kg 

0.00043 mg/Kg 

0.00014 mg/Kg 

0.00017 mg/Kg 

0.00015 mg/Kg 

0.00035 mg/Kg 

0.00021 mg/Kg 

0.00038 mg/Kg 

0.00022 mg/Kg 

o.ooo15 rr19ik9 · 
0.00046 mg/Kg 
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%Rec. RPD 

D %Rec Limits RPD Limit 

: .... :: ... -~~ ~ ~ ;~ . -.-. -. ~-~. y J'(~ 
q 71 73-134 22 ~~ i' 
q 56 77- 130 28 30 

Client Sample 10: Method Blank 
Prep Type: Totai/NA 

D Prepared Analyzed Dil Fac 
05/23/16 22:57 ---1 

05/23/16 22:57 1 

05/23/16 22:57 

i:J5/23i16 22:57. 
05/23/16 22:57 

05/23/16 22:57 
. i:J5t23i16 22:57 . 
05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05t23i16 22:57 

05/23/16 22:57 

05/23/16 22:57 
.. b5i23i16 22:57 

05/23/16 22:57 

05/23/16 22:57 
. b5i2:3i16 22:57. 
05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 

05/23/16 22:57 
b5t23i16 22:57. 
05/23/16 22:57 

05/23/16 22:57 
. . b5i23i16 22:57 

05/23/16 22:57 

. 1 

. 1 

1 
. 1 
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LDC #: '3<1 +4G A' 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page: __l_of_j__ 

Reviewer: JVG 
2nd Reviewer: C1.-

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was a LCS required? 

y r"NtA Were the LCS . ---- ... - ---- -- --- --- . . . . .. --·-····· ---- . ... ··--. 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R(Limits) RPD (Limits) Associated Samples Qualifications 

vc s./o 4'o- %'17" .2-A 4 '/ f2.~ < Sl-1,_1 > ( ) ( ) Zv Mil> ~0- ?ti'f~ ;-/ct (/ IJDJ J +- ~.fs (\: 
I c 7u ( 71-f?o) ( ) ( ) i ];, :J -/ur(f 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( . ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 



LDC#: 36446A 1 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

tv\~THOD: GC MS VOA (EPA SW 846 Method 82608) 
( Y N NA Were field duplicate pairs identified in this SDG? 
Y/N NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 22 23 

F 0.0026 0.0059 

v 0.00025 0.00019U 

TTTT 0.00080 0.00081 

RRR 0.00054 0.00069 

sss 0.00018 0.00021 

cc 0.00070 0.00082 

ssss 0.00041U 0.00045 

V:\Josephine\FIELD DUPLICATES\36446A1 raux columbia falls.wpd 

RPD 
(>:50%) 

78 

27 

1 

24 

15 

16 

9 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: r; ..... / 

Qualifications 
(Parent only) 

JN1{(!~Rt0 



LDC #: 36446A 1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer:~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The Relative Response Factor (RRF}, average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (AJ(C;5)/(A;5)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 5/10/2016 2-Butanone (BUT) 

CVOAMS12 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1 ,2,2-TCA (DCB) 

2 I CAL 4/26-27/16 MIBK (BUT) 

CVOAMS4 Methyl acetate (FBZ) 

Tetrachloroethene (CBZ) 

1,1 ,2,2-TCA (DCB) 

3 I CAL 5/10/2016 MIBK (BUT) 

CVOAMS9 Methyl acetate (FBZ) 

Tetrachloroethene (CBZ) 

1,1 ,2,2-TCA (DCB) 

051016_ms12 042616_ms4 051016_ms9 voa no tba 

Ax = Area of Compound 

Cx = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std} 

0.2498 0.2498 

0.2797 0.2797 

1.5327 1.5327 

0.8964 0.8964 

2.5363 2.5363 

0.2025 0.2025 

0.4678 0.4678 

0.8173 0.8173 

3.2496 3.2496 

0.2478 0.2479 

0.4052 0.4052 

1.0496 1.0496 

Reported 

Average RRF 

(Initial) 

0.2697 

0.2923 

1.5699 

0.9457 

2.5831 

0.2024 

0.4867 

0.8819 

3.2509 

0.2412 

0.4088 

1.0387 

A;5 = Area of associated internal standard 

C;5 = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.2697 11.4 11.4 

0.2923 4.6 4.6 

1.5699 7.2 7.2 

0.9457 6.0 6.0 

2.5831 3.8 3.8 

0.2024 4.7 4.7 

0.4867 5.6 5.6 

0.8819 13.2 13.2 

3.2509 4.7 4.7 

0.2412 7.3 7.3 

0.4088 4.9 4.9 

1.0387 6.8 6.8 

' 

! 



LDC # 36446A 1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: _1_of_L 
Reviewer: JVG 

2nd Reviewer: C)1 ...-> 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

Where: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF ave. RRF = initial calibration average RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF 

Ax = Area of compound 

Calibration Average RRF 

# Standard ID Date Compound (IS) (Initial) 

1 010534 5/25/2016 2-Butanone (BUT) 0.2697 

MS12 cis-1 ,2-DCE (FBZ) 0.2923 

Benzene (CBZ) 1.5699 

1,1 ,2,2-TCA (DCB) 0.9457 

2 HSL1001B 5/26/2016 2-Butanone (BUT) 0.2697 

MS12 cis-1 ,2-DCE (FBZ) 0.2923 

Benzene (CBZ) 1.5699 
1,1 ,2,2-TCA (DCB) 0.9457 

3 D21813 5/24/2016 MIBK (BUT) 2.5831 

MS4 Methyl acetate (FBZ) 0.2024 

Tetrachloroethene (CBZ) 0.4867 

1,1 ,2,2-TCA (DCB) 0.8819 

Reported 

RRF 
(CCV) 

0.2478 

0.2978 

1.5496 

0.9404 

0.2581 

0.2983 

1.5862 
0.8982 

2.8054 

0.2126 

0.5264 
0.8423 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Recalculated Reported Recalculated 

RRF %D %D 
(CCV) 

0.2478 8.1 8.1 

0.2978 1.9 1.9 

1.5496 1.3 1.3 
0.9404 0.6 0.6 

0.2581 4.3 4.3 

0.2983 2.0 2.0 

1.5862 1.0 1.0 
0.8982 5.0 5.0 

2.8054 8.6 8.6 

0.2126 5.0 5.0 

0.5264 8.2 8.2 
0.8423 4.5 4.5 



LDC # 36446A 1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: _2_of__L 
Reviewer: JVG 

2nd Reviewer: t:2:::1. 
METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

Where: 
% Difference= 100 • (ave. RRF - RRF)/ave. RRF ave. RRF = initial calibration average RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF 

Ax = Area of compound 

Calibration Average RRF 

# Standard ID Date Compound (IS) (Initial) 

4 K53876 5/23/2016 MIBK (BUT) 3.2509 

MS9 Methyl acetate (FBZ) 0.2412 

Tetrachloroethene (CBZ) 0.4088 

1,1 ,2,2-TCA (DCB) 1.0387 

5 K53909 5/24/2016 MIBK (BUT) 3.2509 

MS9 Methyl acetate (FBZ) 0.2412 

Tetrachloroethene (CBZ) 0.4088 

1,1 ,2,2-TCA (DCB) 1.0387 

6 K53932 5/24/2016 MIBK (BUT) 3.2509 

MS9 Methyl acetate (FBZ) 0.2412 

Tetrachloroethene (CBZ) 0.4088 

1,1,2,2-TCA (DCB) 1.0387 

Reported 

RRF 

(CCV) 

3.1200 

0.2259 

0.4348 

1.0549 

3.0572 

0.2220 

0.3929 

0.9963 

3.1158 

0.2198 

0.4196 

1.0366 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Recalculated Reported Recalculated 

RRF %D %D 

(CCV) 

3.1200 4.0 4.0 

0.2259 6.3 6.3 

0.4348 6.3 6.3 

1.0549 1.6 1.6 

3.0572 6.0 6.0 

0.2220 8.0 8.0 

0.3929 3.9 3.9 

0.9963 4.1 4.1 

3.1158 4.2 4.2 

0.2198 8.9 8.9 

0.4196 2.6 2.6 

1.0366 0.2 0.2 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: 
2nd reviewer: J~iz 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Sample ID: I 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 0-r) tq,(5 4 ~ 4 & d 
1 ,2-Dichloroethane-d4 ~.I I db /01> 

Toluene-dB 13.<l ~g &~ 

Bromofluorobenzene Lf-g., "17 ~7 
f 

S I ID am_l)le 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane , 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC, 1 SB,wpd 



LDC#: ~' <ff' -A 1 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: JVG 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSG - SC)/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ? S (~G. 

[,,~-~ 
Spike Sample Spiked Sample 
Added Co~n~on Concen~n 

~') lk-~ (~ .. " 
uc. uc::n ------ uc. M~n 

·1, 1-Dichloroethene iJ, 4UI I 6,o !GO" 0 V, C(?>ft, o.OfZfq 

Trichloroethene o.OJili/ o.o Pi 

Benzene o. 0 117 o. orq-0 

Toluene 6.0 00o il. Oil~ 

Chlorobenzene v v I; 
O.a?G.7~ o · oloh 

.... 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M"triY ~nile.,. M"triY ~nik .. nunli,,.t .. I MSlMSO I 

Percent Recovery Percent Recovery I RPD I 

Da o,.,..,,,. ~ o, ... .,,,., ,,.,., ... 

"~ (,~ ~ 71 To ~ 

t71 t;f C'o7 G7 ::l.~ '2-~ 

Sl ~ 7f 7cf J ( 18' 

1<' cf\ ~~ ~ 3 z..y 7-1 
3'f ~..., ~ r-G:. q..~ t.fy 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.1SB.wpd 



LDC#: 1ro44r,A/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: \£sll) 4c,o ._ ·H~ ~1#,~ 

I Com~und I 
Spike Spiked Sample I I C::S II I C::SD II I C::S£1 C::SD I 
Ad~ed Cot:ntz.~ I II II I (~ fc:-c~ ) Percent Recovery Percent Recovery RPD 

~\'5~iJE'"''\•> ~ 1- " I I II I II I Recalculated I LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported 

1, 1-Dichloroethene 0 • (i).Oo o, () '-0 (J <:>. 0 :l-J l) 0,0 .:2./J \0~ 1os lli".C (6~ 0 b 

Trichloroethene 0. () '2./ ~ b, 0 21J lo f( 1 08' 16 i ( (J 1 I ) 

Benzene 0.0.214 0_().2.0~ )o/ I o""7 16 4 (64- ~ 3> 

Toluene o .6 '-ro 11'. o '-D'f /()~ to~ ID '\ ,,~ \ J 
Chlorobenzene ~ 

v 0 ,o2.f '6 o.o 2(~ loCJ {o~ lo7 (r:.7 y .,__ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1 SB.wpd 



LDC#:_~_IP_tt-_4 ' AI VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: ~ 

ETHOD: GC/MS VOA (EPA SW 846 Method 82608) 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(I.)(DF) Example: 
(A;.)(RRF)(V.)(%S) 

'2-G Mf.ft~ ,~ A, = Area of the characteristic ion (EICP) for the Sample I.D. ' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I. = Amount of internal standard added in nanograms Cone.= ( 47 "l77J l ( S(),o ) ( I;,...,, l 
(ng) (' 1 ?~ore > (o. 202 y, > ( ). ~ ~~ > ( !•()')@Afot) 

RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = (), 2.. 7}) "'-'"o or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 

Co~;n,t:~n Concentration 
# Sample ID Com~ound ( ) Qualification 

"U ""(~, (,(.~fa.;Q_ 6, :t7 
, 

RECALC.1SB.wpd 



LDC Report# 36446A3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: June 22, 2016 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 
CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 
CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 
CFSB-120-S0-0-0.5 460-114141-1 0 Soil 05/18/16 
CFMW-029-S0-0-0. 5 460-114141-13 Soil 05/18/16 
CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 
CFSB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 
CFSB-DUP1-SO 460-114141-23 Soil 05/18/16 
CFSB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 
CFSB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 
CFSB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 
CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 
CFSB-044-S0-0-0.5 460-114141-46 Soil 05/20/16 
CFMW-EB1-AQ 460-114141-52 Water 05/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (o/oBD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

CFSB-127-S0-0-0.5 CLP2 Decachlorobiphneyl 153 (30-150) All compounds NA -

CFSB-DUP1-SO CLP2 Decachlorobiphneyl 153 (30-150) All compounds NA -

CFSB-122-S0-0-0.5 CLP2 Decachlorobiphneyl 155 (30-150) All compounds NA -

CFMW-018-S0-0-0.5 CLP2 Decachlorobiphneyl 153 (30-150) All compounds NA -

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS 460-369545/2-A Aldrin 134 (61-133) NA NA -
(All soil samples in SDG Endosulfan sulfate 134 (60-129) 
460-114141-1) Endrin aldehyde 132 (57-131) 

gamma-Chlordane 136 (60-131) 
Heptachlor epoxide 131 (61-129) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFSB-121-S0-0-0.5 and CFSB-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

5 
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XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114141-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114141-1 

No Sample Data Qualified in this SDG 
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LDC #: 36446A3a 

SDG #: 460-114141-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date:~.b 
Page: _ _l_\~ off_l. 

Reviewer: $(, 
2nd Reviewer:~ 

The sam pies listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 :1 

15 r 

I ~alidatiac Area I I Comments 

Sample receipt/Technical holding times -A,A 
GC Instrument Performance Check A 
Initial calibration/ICV )( -~\,A IVA-t- "-70lo 1(/\) ~ 2t 1-. 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / ~ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

nut:>r<>ll "'"'"'"'"'"mt:>nt nf rl<ot<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-127-S0-0-0.5 

CFSB-125-S0-0-0.5 

CFSB-126-S0-0-0.5 

CFSB-120-S0-0-0.5 

CFMW-029-S0-0-0.5 

CFMW-01 0-S0-0-0.5 

cW"J!-121-SO-o-o.5 

c~ FB-DUP1-SO 

c~ FB-124-S0-0-0.5 

c~ FB-122-S0-0-0.5 

c~ FB-123-S0-0-0.5 

CF MW-018-S0-0-0.5 

c~ FB-044-S0-0-0.5 ,. 
CFMW-EB1-AQ 

p 

1? 

1v1J!. ~o- ~~ t; ~ 11-A 

A 
.A 
ND 

~ lA-
~ 
~ 

Nn 
A 
A 
A 

"' ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36446A3aW.wpd 

~~Itt 

c__s 
LCS. 

p 
rn 
- 7 (8 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114141-1 

460-114141-4 

460-114141-7 

460-114141-10 

460-114141-13 

460-114141-16 

460-114141-20 

460-114141-23 

460-114141-25 

460-114141-28 

460-114141-31 

460-114141-34 

460-114141-46 

460-114141-52 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/18/16 

Soil 05/19/16 

Soil 05/19/16 

Soil 05/19/16 

Soil 05/19/16 

Soil 05/20/16 

Water 05/20/16 

I 



LDC #:_s_(,_Cf_<f_6 _ft_~"- VALIDATION FINDINGS CHECKLIST 

Method: Pesticides EPA SW 846 Method 8081 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns .:s. 15% fo( individual breakdown in the 
mix standards? 

analysis? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
criteria of> 0.990? 

sample in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 

Page:_1_of_L_ 
Reviewer: JVG 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
n .. o-tnr·m••n to confirm %R? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

les of each matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:_£_ of_£_ 
Reviewer: JVG 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

------

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-000 U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: ________________________________________________ _ 

COMPLST-3S.wpd 



LDC #: ~~c:f~ ~~'0 VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~ase see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were surrogates spiked into all samples, standards and blanks? 
~ Did all surrogate percent recoveries (%R) meet the QC limits? 

# I Sample ID 

' (@_)_ 

~ 

lo 

,..,.. v 

Column 

(l-!12 

v 

Surrogate 
Compound 

6 

k 

%R (Limits) 

I«;;'? < ~o-l c;o 
( 

I IS~ ( 

~ 
--
l'S"? ( v 

) 

( ) 

Page:_\ of_/_ 

Reviewer: JVG 
2nd Reviewer: f2::t. 

Qualifications 

Tt- ~-t:> /r 

v 

( ) -] 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Letter Designation Surrogate Compound Recovery QC Limits (Soil) I Recove!X QC Limits (Water) I Comments I 
A Tetrachloro-m-xylene 

I I I B Decachlorobiphenyl 

SUR.wpd 
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LDC #: #ft> 4 'f ~ Pr ~q VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 
P se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_l_ 

Reviewer: JVG 
2nd Reviewer: ~ 

Y. N/A Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
Y N N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 
Level IV/D Only 
ty) N N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

u.s t6 o- J>fi q '7tfc h-Ilt F I.J£f c I'D 1- 1~-,l ( ) ( ) A-n~ fVIf, fM- ~ 'q c; ~A-A- ...J f,.p[pk<J 
f N l~lf- ( f-o.-['-q > ( ) ( ) 

(f 

R /~2. ( ~7-(?J) ( ) ( ) 

T l3fo < ~o-1?;} > ( ) ( ) 

<:; I~ I I ~ f-(~·1\\ I ) ( \ 

( 'l ( ) ( ) CA-fl M>) I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( l ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( ) 
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LDC #: 36446A3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: VL.___ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (o/oRSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (Ax)(C;s)/(A;s)(Cx) 

average RRF = sum of the RRFs/number of standards 

o/oRSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 g-BHC (CLP1) 

GC4 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

1 I CAL 4/20/2016 g-BHC (CLP1) 

GC5 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

Where 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(500 std) (500 std) 

1.2008 1.2008 

0.9337 0.9337 

1.3814 1.3814 

1.0882 1.0882 

1.2051 1.2051 

0.8570 0.8570 

1.3545 1.3545 

1.0647 1.0647 

IS= 1-Bromo-2-nitrobenzene- 100 ug/L 

051716 pest gc4 042016 pest gc5 b-BHC_Endo1 

Reported 

Average RRF 

(Initial) 

1.0829 

0.8689 

1.2212 

0.9673 

1.1165 

0.8400 

1.1939 

0.9787 

A;s = Area of associated internal standard 

C;s = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.0829 8.6 7.7 

0.8689 8.8 9.4 

1.2212 7.9 7.9 

0.9673 8.0 8.0 

1.1165 7.0 7.0 

0.8400 8.4 8.4 

1.1939 9.2 9.2 

0.9787 7.6 7.6 



LDC # 36446A3a VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: q_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 P4194433 5/23/2016 g-BHC (CLP1) 

gc4 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

2 5F0000725 5/24/2016 g-BHC (CLP1) 

gc5 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported 

Average RRF RRF 

Cone (CC) 

100.00 103.16 

100.00 101.52 

100.00 110.80 

100.00 107.09 

100.00 105.53 

100.00 107.78 

100.00 97.58 

100.00 90.82 

Recalculated 

RRF 

(CC) 

103.16 

101.52 

110.80 

107.09 

105.53 

107.78 

97.58 

90.82 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

3.2 3.2 

1.5 1.5 

10.8 10.8 

7.1 7.1 

5.5 5.5 

7.8 7.8 

2.4 2.4 

9.2 9.2 

-



LOG #:_,_~_cf_'fG A}"\ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer:~/ 
2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sam~le ID: j-} 
Surrogate Surrogate Percent Percent Percent 

Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene (...Vp __ .,_ '>lJ, 0 ~~" j_-p~ h~ 0 

Tetrachloro-m-xylene I r (, (,() ~~ 
f?j " 

Decachlorobiphenyl -j, <i 4. "'7 I~ (~ 
Decachlorobiphenyl vi 7~. 7 fs-"1 ((~ G 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 
-I 

S I ID ample 

II Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: ________________________________________________________________________________ __ 

SURRCALCoest.wod 



LDC#: ")G{f-<fG A?~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: u.c 4t;o- ~ 6J1 S"Lf~ P-A ~I 
Spiked Sample LCS 

crnce~ratiol 
Percent "'"'"uvt:ry 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I LCSD I 1 ~~/1 ~~n 

I Percent Recovery -~ RPD 

LCS I Reported I Rec~l Reported r Recalc. I ~. Rec~l n...:"..,UI LIC'U 

gamma-BHC 0, 1~2 ~A 

I 
~. "& f..[)\. 

4,4'-DDT 1 I 0. \7" 
Aroclor 1260 

,--

I 2-G 

I?Y 

)2-(P 

~~Y' ~ 
----= 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



LDC #: q(p 4'-(' -A '~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~I 1\lll\. 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Sample J.D. 
NJ) ~-~ cvpv-

·U;S 
cone.= £1?>~&( ..,...f%1 2 CrOll 2 (I',.,.;) 

2..4 't 0 ~ 78f ) ( 1 r ~ J C! 6 o o) 
= o. ,7~ ....., t(c:c

0 

Reported Calculated 

c~7;:;on Concentration 
# Sample ID Compound ( ) Qualification 

L0 q,/~ 0, \7~ v 

v 

Note: ____________________________________ _ 

RECALC.wpd 



LDC Report# 36446A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 
CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 
CFSB-127-S0-10-12 460-114141-3 Soil 05/18/16 
CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 
CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 
CFSB-125-S0-10-12 460-114141-6 Soil 05/18/16 
CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 
CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 
CFSB-126-S0-10-12 460-114141-9 Soil 05/18/16 
CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 
CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 
CFSB-120-S0-10-12 460-114141-12 Soil 05/18/16 
C FMW-029-S0-0-0. 5 460-114141-13 Soil 05/18/16 
CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 
CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 
CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 
CFMW-010-S0-0.5-2.0 460-114141-17 Soil 05/18/16 
CFMW-010-S0-10-12 460-114141-18 Soil 05/18/16 
CFSB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 
CFSB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 
CFSB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 
CFSB-DUP1-SO 460-114141-23 Soil 05/18/16 
CFSB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 
CFSB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 
CFSB-124-S0-1 0-12 460-114141-27 Soil 05/19/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 
CFSB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 
CFSB-122-S0-1 0-12 460-114141-30 Soil 05/19/16 
CFSB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 
CFSB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 
CFSB-123-S0-1 0-12 460-114141-33 Soil 05/19/16 
CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 
CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 
CFMW-018-S0-1 0-12 460-114141-36 Soil 05/19/16 
CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 
CFSB-013-S0-0-0.5 460-114141-38 Soil 05/19/16 
CFSB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 
CFSB-013-S0-10-12 460-114141-40 Soil 05/19/16 
CFSB-011-S0-0-0.5 460-114141-41 Soil 05/19/16 
CFSB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 
CFSB-011-S0-10-12 460-114141-43 Soil 05/19/16 
CFSB-046-S0-0-0.5 460-114141-44 Soil 05/20/16 
CFSB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 
CFSB-044-S0-0-0.5 460-114141-46 Soil 05/20/16 
CFSB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 
CFSB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 
CFSB-048-S0-0-0.5 460-114141-49 Soil 05/20/16 
CFSB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 
CFSB-048-S0-10-12 460-114141-51 Soil 05/20/16 
CFMW-EB1-AQ 460-114141-52 Water 05/20/16 
CFSB-121-S0-0.5-2.0MS 460-114141-21MS Soil 05/18/16 
CFSB-121-S0-0.5-2.0MSD 460-114141-21MSD Soil 05/18/16 
CFSB-011-S0-0.5-2.0MS 460-114141-42MS Soil 05/19/16 
CFSB-011-S0-0.5-2.0MSD 460-114141-42MSD Soil 05/19/16 
CFSB-044-S0-1 0-12MS 460-114141-48MS Soil 05/20/16 
CFSB-044-S0-1 0-12MSD 460-114141-48MSD Soil 05/20/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (f) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

05/25/16 Caprolactam 35.3 CFSB-127-S0-10-12 NA -
CFSB-125-S0-0-0.5 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-1 0-12 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0-0.5 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0-0.5 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-10-12 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 
CFSB-121-S0-1 0-12 
CFSB-DUP1-SO 
CFSB-044-S0-0. 5-2.0 
CFSB-048-S0-0.5-2.0 

5 
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IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

05/25/16 Benzo(g,h,i)perylene 20.6 CFSB-124-S0-0-0.5 J+ (all detects) A 
(z4180072) CFSB-011-S0-0.5-2.0 

05/25/16 Benzo(g, h,i)perylene 20.6 CFSB-124-S0-0.5-2.0 NA -
(z4180072) CFSB-124-S0-1 0-12 

CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-10-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 

05/26/16 Hexachlorocyclopentadiene 21.6 CFSB-123-S0-10-12 NA -
(z4180104) CFMW-018-S0-0-0.5 

CFMW-018-S0-0.5-2.0 
CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0-0.5 
CFSB-011-S0-1 0-12 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-1 0-12 

05/26/16 lndeno(1 ,2,3-cd)pyrene 20.7 CFMW-018-S0-0-0.5 J+ (all detects) A 
(z4180104) CFMW-018-S0-0.5-2.0 

CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-011-S0-0-0.5 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-10-12 

05/26/16 lndeno(1 ,2,3-cd)pyrene 20.7 CFSB-123-S0-1 0-12 NA -
(z4180104) CFMW-018-S0-1 0-12 

CFMW-DUP2-SO 
CFSB-013-S0-10-12 
CFSB-011-S0-1 0-12 

05/26/16 Dibenzo( a, h )anthracene 20.7 CFMW-018-S0-0-0.5 J+ (all detects) A 
(z4180104) CFSB-013-S0-0-0.5 

CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
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Associated 
Date Compound %0 Samples Flag A orP 

05/26/16 Dibenzo( a, h)anthracene 20.7 CFSB-123-S0-10-12 NA -
(z4180104) CFMW-018-S0-0.5-2.0 

CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-10-12 
CFSB-011-S0-0-0.5 
CFSB-011-S0-1 0-12 
CFSB-044-S0-1 0-12 
CFSB-048-S0-1 0-12 

05/26/16 lndeno(1 ,2,3-cd)pyrene 27.2 CFSB-048-S0-0-0.5 J+ (all detects) A 
(z4180134b) Dibenzo( a, h )anthracene 28.5 J+ (all detects) 

Benzo(g, h, i)perylene 31.8 J+ (all detects) 

05/25/16 4-Nitrophenol 23.5 CFSB-127-S0-0-0.5 NA -
(L 133799) CFSB-127 -S0-0.5-2.0 

05/24/16 Pyrene 23.2 CFMW-EB1-AQ NA -
(N11060) Butylbenzylphthalate 23.7 

Bis(2-ethylhexyl)phthalate 27.7 
Di-n-octylphthalate 36.1 
Benzo(a)pyrene 22.6 

05/24/16 Atrazine 20.3 CFMW-EB1-AQ NA -
(N11061) 

05/25/16 2,2'-0xybis(1-chloropropane) 27.9 CFSB-125-S0-0-0.5 UJ (all non-detects) A 
(X14104a) CFSB-125-S0-0.5-2.0 

CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-120-S0-0-0.5 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-01 0-S0-0-0.5 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 

05/25/16 Hexachlorocyclopentadiene 26.2 CFSB-125-S0-0-0.5 NA -
(X14104a) Hexachlorobenzene 33.1 CFSB-125-S0-0.5-2.0 

Pentachlorophenol 23.1 CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-120-S0-0-0.5 
CFMW-029-S0-0-0. 5 
CFMW-029-S0-0.5-2.0 
CFMW-01 0-S0-0-0.5 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 

05/26/16 2,2'-0xybis(1-chloropropane) 23.2 CFSB-127-S0-10-12 UJ (all non-detects) A 
(X14133) 4-N itrophenol 20.8 CFSB-125-S0-10-12 

CFSB-126-S0-10-12 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-10-12 
CFMW-029-S0-10-12 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-1 0-12 
CFSB-121-S0-10-12 
CFSB-044-S0-0.5-2.0 
CFSB-048-S0-0.5-2.0 
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Associated 
Date Compound %D Samples Flag AorP 

05/26/16 Hexachlorobenzene 29.4 CFSB-127 -S0-1 0-12 NA -
(X14133) CFSB-125-S0-1 0-12 

CFSB-126-S0-1 0-12 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-1 0-12 
CFSB-121-S0-1 0-12 
CFSB-044-S0-0.5-2.0 
CFSB-048-S0-0.5-2.0 

05/26/16 lndeno(1 ,2,3-cd)pyrene 30.3 CFSB-044-S0-0.5-2.0 J+ (all detects) A 
(X14133) Dibenzo(a,h)anthracene 22.2 CFSB-048-S0-0.5-2.0 J+ (all detects) 

Benzo(g,h,i)perylene 21.0 J+ (all detects) 

05/26/16 lndeno(1 ,2,3-cd)pyrene 30.3 CFSB-127 -S0-1 0-12 NA -
(X14133) Dibenzo(a,h)anthracene 22.2 CFSB-125-S0-1 0-12 

Benzo(g,h, i)perylene 21.0 CFSB-126-S0-10-12 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-10-12 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0.5-2.0 
CFMW-010-S0-1 0-12 
CFSB-121-S0-10-12 

05/27/16 Hexachlorocyclopentadiene 20.7 CFSB-044-S0-0-0.5 NA -
(X14191) 4-Bromophenyl-phenyl ether 20.7 

Hexachlorobenzene 32.2 

05/27/16 lndeno(1 ,2,3-cd)pyrene 31.5 CFSB-044-S0-0-0.5 J+ (all detects) A 
(X14191) Dibenzo(a,h)anthracene 22.3 J+ (all detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

MB 440-369455/1-A 05/23/16 Caprolactam 0.0710 mg/Kg CFSB-127 -S0-0-0.5 
CFSB-127-S0-0.5-2.0 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

8 
V:\LOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36446A2A_RA4.DOC 



VI. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for several samples. Using professional judgment, no 
data were qualified when one base or one acid surrogate %R was outside the QC limits 
and the %R was greater than or equal to 10% and for samples analyzed at greater than 
or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
AorP II (Associated Samples) Compound (Limits) (Limits) Flag 

CFSB-121-S0-0.5-2.0MS/MSD 2,4-Dimethylphenol 57 (60-98) 57 (60-98) UJ (all non-detects) A 
(CFSB-121-S0-0.5-2.0) 2,4-Dinitrophenol 14 (26-137) 12 (26-137) UJ (all non-detects) 

4-Nitrophenol 59 (63-1 03) 59 (63-103) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 37 (51-124) 36 (51-124) UJ (all non-detects) 
Benzaldehyde 54 (55-116) 49 (55-116) UJ (all non-detects) 
Caprolactam 35 (44-129) 34 (44-129) UJ (all non-detects) 
Nitrobenzene 55 (59-102) 54 (59-102) UJ (all non-detects) 
N-Nitrosodiphenylamine 66 (71-119) 63 (71-119) UJ (all non-detects) 
1 , 1-Biphenyl - 62 (64-103) UJ (all non-detects) 
2,4,5-Trichlorophenol - 58 (59-1 05) UJ (all non-detects) 
2-Chloronaphthalene - 62 (63-102) UJ (all non-detects) 
Hexachloroethane - 58 (60-94) UJ (all non-detects) 
Naphthalene - 62 (64-99) UJ (all non-detects) 

CFSB-011-S0-0.5-2.0MS/MSD 2,3,4,6-Tetrachlorophenol 52 (57-113) 47 (57-113) J- (all detects) A 
(CFSB-011-S0-0.5-2.0) 2,4,5-Trichlorophenol 57 (59-1 05) 52 (59-105) UJ (all non-detects) 

2,4,6-Trichlorophenol - 59 (61-107) 
2,4-Dichlorophenol 55 (56-99) 52 (56-99) 
2,4-Dimethylphenol 54 (60-98) 48 (60-98) 
2,4-Dinitrophenol 12 (26-137) 13 (26-137) 
2-Chlorophenol 56 (58-95) 53 (58-95) 
2-Methylnaphthalene - 60 (64-102) 
2-Methylphenol 55 (56-99) 52 (56-99) 
2-Nitrophenol - 61 (63-103) 
4,6-Dinitro-2-methylphenol 34 (51-124) 35 (51-124) 
4-Chloro-3-methylphenol 54 (58-108) 50 (58-108) 
4-Nitroaniline 39 (44-109) 34 (44-109) 
Anthracene - 64 (66-105) 
Benzaldehyde 53 (55-116) 51 (55-116) 
Caprolactam 25 (44-129) 23 (44-129) 
Carbazole 59 (62-107) 52 (62-107) 
Fluoranthene - 58 (59-109) 
Fluorene - 61 (65-1 08) 
Naphthalene - 62 (64-99) 
N-Nitrosodiphenylamine - 65 (71-119) 
Pentachlorophenol 36 (47-115) 35 (47-115) 
Phenanthrene - 64 (66-105) 
Phenol 54 (55-99) 51 (55-99) 
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Although the relative percent differences (RPD) were not within QC limits for some 
compounds, the associated sample was non-detect and since only detect samples are 
affected, no data was qualified. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound o/oR (Limits) o/oR (Limits) Flag AorP 

LCS/D 460-369450/2,3-A 4-Nitrophenol 71 (72-1 05) - UJ (all non-detects) p 
(CFMW-EB 1-AQ) Phenanthrene 75(76-116) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFSB-121-S0-0-0.5 and CFSB-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFSB-121-50-0-0.5 CFSB-DUP1-SO RPD (Limits) Flag AorP 

Benzo(a)anthracene 0.091 0.043 72 (::;50) J (all detects) A 

Benzo(a)pyrene 0.11 0.048 78 (::;50) J (all detects) A 

Benzo(b)fluoranthene 0.24 0.10 82 (::;50) J (all detects) A 

Benzo(g,h,i)perylene 0.11 0.043 88 (::;50) J (all detects) A 

Benzo(k)fluoranthene 0.072 0.026 94 (::;50) J (all detects) A 

Carbazole 0.014 0.0094U 39 (::;50) - -

Chrysene 0.15 0.070 73 (::;50) J (all detects) A 

Fluoranthene 0.17 0.070 83 (::;50) J (all detects) A 

lndeno(1 ,2,3-cd)pyrene 0.11 0.043 88 (::;50) J (all detects) A 

Phenanthrene 0.083 0.037 77 (::;50) J (all detects) A 

Pyrene 0.17 0.069 85 (::;50) J (all detects) A 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, LCS/LCSD %R, and field duplicate 
RPD, data were qualified as estimated in thirty-five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-114141-1 

Sample Compound Flag AorP 

CFSB-124-S0-0-0.5 Benzo(g, h, i)perylene J+ (all detects) A 
CFSB-011-S0-0.5-2.0 

CFMW-018-S0-0-0.5 lndeno(1,2,3-cd)pyrene J+ (all detects) A 
CFMW-018-S0-0.5-2.0 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-011-S0-0-0.5 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-1 0-12 

CFMW-018-S0-0-0.5 Dibenzo(a,h)anthracene J+ (all detects) A 
CFSB-013-S0-0-0.5 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 

CFSB-048-S0-0-0.5 lndeno(1,2,3-cd)pyrene J+ (all detects) A 
Dibenzo(a,h)anthracene J+ (all detects) 
Benzo(g, h, i)perylene J+ (all detects) 

CFSB-125-S0-0-0.5 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
CFSB-125-S0-0.5-2.0 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-120-S0-0-0.5 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-01 0-S0-0-0.5 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 

CFSB-127 -S0-1 0-12 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A 
CFSB-125-S0-1 0-12 4-Nitrophenol 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-1 0-12 
CFSB-121-S0-1 0-12 
CFSB-044-S0-0.5-2.0 
CFSB-048-S0-0.5-2.0 

CFSB-044-S0-0.5-2.0 lndeno(1,2,3-cd)pyrene J+ (all detects) A 
CFSB-048-S0-0.5-2.0 Dibenzo(a,h)anthracene J+ (all detects) 

Benzo(g,h,i)perylene J+ (all detects) 

CFSB-044-S0-0-0.5 lndeno(1,2,3-cd)pyrene J+ (all detects) A 
Dibenzo(a,h)anthracene J+ (all detects) 
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Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 



I Sample I Compound I Flag I AorP I Reason I 
CFSB-121-80-0.5-2.0 2 ,4-Dimethylphenol UJ (all non-detects) A Matrix spike/Matrix spike 

2,4-Dinitrophenol UJ (all non-detects) duplicate (%R) 
4-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Benzaldehyde UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Nitrobenzene UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
1, 1-Biphenyl UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2-Chloronaphthalene UJ (all non-detects) 
Hexachloroethane UJ (all non-detects) 
Naphthalene UJ (all non-detects) 

CF8B-011-80-0.5-2.0 2,3,4,6-Tetrachlorophenol J- (all detects) A Matrix spike/Matrix spike 
2,4,5-Trichlorophenol UJ (all non-detects) duplicate (%R) 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methylphenol 
4-Nitroaniline 
Anthracene 
Benzaldehyde 
Caprolactam 
Carbazole 
Fluoranthene 
Fluorene 
Naphthalene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 

CFMW-EB1-AQ 4-N itrophenol UJ (all non-detects) p Laboratory control samples 
Phenanthrene UJ (all non-detects) (%R) 

CF8B-121-80-0-0.5 Benzo(a)anthracene J (all detects) A Field duplicates (RPD) 
CF8B-DUP1-80 Benzo(a)pyrene J (all detects) 

Benzo(b )fluoranthene J (all detects) 
Benzo(g, h, i)perylene J (all detects) 
Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 
Fluoranthene J (all detects) 
lndeno(1 ,2,3-cd)pyrene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 
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LDC #: 36446A2a 

SDG #: 460-114141-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Lev<el 1'\:/ Shl~ 'f 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 0' !\'?/)~ 
Page:--\-o~ 

Reviewer: 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 \ 

2 1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times A-, A 
GC/MS Instrument performance check A 
Initial calibration!ICV .A tSw 10\-l. ~ 2{) ?"" r-v' l V\) 5::- ? 6%,. 
Continuing calibration ~lA) C0J ~ :z,~o 
Laboratory Blanks >W 
Field blanks ND €%-==- Co 

Surrogate spikes s~ 

Matrix spike/Matrix spike duplicates s~ 
Laboratory control samples s~ 

Field duplicates s:w P= 
Internal standards A 
Compound quantitation RULOQ/LODs I+ 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-127-S0-0-0.5 

CFSB-127-S0-0.5-2.0 

CFSB-127-S0-10-12 

CFSB-125-S0-0-0.5 

CFSB-125-S0-0.5-2.0 

CFSB-125-S0-1 0-12 

CFSB-126-S0-0-0.5 

CFSB-126-S0-0.5-2.0 

CFSB-126-S0-1 0-12 

CFSB-120-S0-0-0.5 

CFSB-120-S0-0.5-2.0 

CFSB-120-S0-1 0-12 

CFMW-029-S0-0-0. 5 

A 
A 
A 

.>f ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36446A2aW.wpd 1 

Vt.s I 1> 
1'\ (z'l-

D =Duplicate 
TB = Trip blank 

¥-
34('b~ 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-114141-1 Soil 05/18/16 

460-114141-2 Soil 05/18/16 

460-114141-3 Soil 05/18/16 

460-114141-4 Soil 05/18/16 

460-114141-5 Soil 05/18/16 

460-114141-6 Soil 05/18/16 

460-114141-7 Soil 05/18/16 

460-114141-8 Soil 05/18/16 

460-114141-9 Soil 05/18/16 

460-114141-10 Soil 05/18/16 

460-114141-11 Soil 05/18/16 

460-114141-12 Soil 05/18/16 

460-114141-13 Soil 05/18/16 

I 



LDC #: 36446A2a 
SDG #: 460-114141-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 CFMW-029-S0-0.5-2.0 460-114141-14 

15 CFMW-029-S0-1 0-12 460-114141-15 

16 CFMW-01 0-S0-0-0. 5 460-114141-16 

17 CFMW-01 0-S0-0.5-2.0 460-114141-17 

18 CFMW-010-S0-10-12 460-114141-18 

19 F~. cS: -121-S0-0-0.5 p, 460-114141-20 

20 cs B-121-S0-0.5-2.0 460-114141-21 

21 cs B-121-S0-10-12 460-114141-22 

22 cs B-DUP1-SO P. 460-114141-23 

23 cs B-124-S0-0-0.5 460-114141-25 

24 cs B-124-S0-0.5-2.0 460-114141-26 

25 cs B-124-S0-10-12 460-114141-27 

26 cs B-122-S0-0-0.5 460-114141-28 

27 cs B-122-S0-0.5-2.0 460-114141-29 

28 cs B-122-S0-10-12 460-114141-30 

29 cs B-123-S0-0-0.5 460-114141-31 

30 cs B-123-S0-0.5-2.0 460-114141-32 

31 c~ ~-123-S0-1 0-12 460-114141-33 

32 CFMW-018-S0-0-0.5 460-114141-34 

33 CFMW-018-S0-0.5-2.0 460-114141-35 

- ~1 34 CFMW-018-S0-10-12 460-114141-36 

35 CFMW-DUP2-SO D" 460-114141-37 
fS 

36 C~~B-013-S0-0-0.5 460-114141-38 

37 c~ FB-013-S0-0.5-2.0 460-114141-39 

38 c~ FB-013-S0-10-12 460-114141-40 

39 c~ FB-011-S0-0-0.5 460-114141-41 

40 c~ FB-011-S0-0.5-2.0 460-114141-42 

41 c~ FB-011-S0-1 0-12 _460-114141-43 

42 c~ FB-046-S0-0-0.5 460-114141-44 

43 c~ FB-046-S0-0.5-2.0 460-114141-45 

44 c~ FB-044-S0-0-0.5 460-114141-46 

45 c~ FB-044-S0-0.5-2.0 460-114141-47 

46 c~ FB-044-S0-1 0-12 460-114141-48 

47 c~ FB-048-S0-0-0.5 460-114141-49 

48 c~ VB-048-S0-0.5-2. 0 460-114141-50 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
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Reviewer: _.)\(, 
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05/18/16 
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05/19/16 

05/19/16 

05/19/16 

05/19/16 
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05/19/16 
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05/19/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 



LDC#: 36446A2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

49 
ES 

C&PB-048-S0-1 0-12 460-114141-51 

50 ' CFMW-EB1-AQ 460-114141-52 

51 C~B-121-S0-0.5-2.0MS 460-114141-21 MS 

52 c~ FB-121-S0-0.5-2.0MSD 460-114141-21 MSD 

53 c~ FB-011-S0-0.5-2.0MS 460-114141-42MS 

54 c FB-011-S0-0.5-2.0MSD 460-114141-42MSD 

55 c~ FB-044-S0-1 0-12MS 460-114141-48MS 

56 c~ ~~B-044-S0-1 0-12MSD 460-114141-48MSD 

57 

58 

59 

60 

1';1 

Notes· 
.,..., 

\YfJ;fb6- ~'q-trr !i-A 
-). - ~(.4f 4-~/ 

-'S - "''1'fr;,.7 I 
~ -~,q,qg/ - ~ 

L:\Roux Associates\Columbia Falls\36446A2aW.wpd 3 

Matrix 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 0(, (r.. !lf.. 
Page:~of__2._ 

Reviewer: ~(, 
2nd Reviewer: ~ 

Date 

05/20/16 

05/20/16 

05/18/16 

05/18/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 



LDC #: __ ~_,_<f_1_, _A?--~ VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

there contamination in the laboratory blanks? If yes, please see the Blanks 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
is? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: ~ 



LDC #: __ ?_,_4_<f_C_A-_"YtC- VALIDATION FINDINGS CHECKLIST 

Level IV Checklist_8270D_rev01.wpd 

Page:_Lof_2_ 
Reviewer: JVG 

2nd Reviewer: c.-c'-



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2',4-Dinitrotoluene KKK. Dibenz(a,h)anthracene · KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

i 0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 

I S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU. -z, ?, 4,' - Ttfr'~ ~P~I U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo( e )pyrene wwww. W1. 

I X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LOC #: "?h 4- cf ~ A 1M.. 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

. . ~ ..... ---- -·· ····-·-· --------·-·· ·-····---·-·· --------- -----.~--- ------ ----· ·-· ----- ----. ------------··-· 

Yf.J N/A Were all %0 within the validation criteria of :>20 %0 ? 
_,. 

I I Finding %0 ~ I # Date Standard 10 Compound (Limit: <~ -&o I Associated Samples 

I 
~o~M~~ I x r4og& 

I 
tl1 M 14111 ('-1 ~~. "'? I,._,_._ ~ ~u "' scz I 

: ""~ '<11.•'=·'~ <{-'cr. it-&: 

ICVsvoa.wpd 

(Ni12 
' 

Page:_\ ot_l_ 
Reviewer: JVG 

2nd Reviewer: 8 

Qualifications I 
J +- .It+< /A. I 



LDC #: "3G, (f<f(p A 1tA.. VALIDATION FINDINGS WORKSHEET Page:_lof lJ..... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

Continuing Calibration Reviewer: JVG 
2nd Reviewer~ 

' . ' .... ~ .. ·--- __ ................ ;:} --··-·- .. ·-·· ....... _,. __ ,_ -··-·~--- _ .. ·---.. -··-- -·-·J ·- ··--·- ·-· ---·· ···-.. ·-···-··"· 
Y(N N/A Were percent differences (%D) <20 % and relative response factors (RRF) within the method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples Qualifications 

o~/~ ;(" :L 41~C072- 1.-lL \+ 2010 2~-~ fo M'~ 4~0-%'14 ~71f-t.r T+etl.-b~ 
( /2#. ~ z..' "/. 4-o ) 

0~~/lC:J Z 4t~o lo<f X (t-) ?f.~ ":31-2>&(, 41- 4~ 4' cfq "' 3-~ (Nl)) 

Jir (+I ?6.7 
, 

~ 
..... 

f~;._k k: (4 ... 2f).7 / 

JJ".r- eU+ ::. 3 2 ?>~ ~(, ?!J~ 
q:c., "t" ,cf"' <f~ 

f<Kk;_-~ ': 12., %, 4:3-~f~ 

6~ fo'ttfl z 41% b(?><f .b ..:J".JJ ~) 2.7. .,... 47 (y(JS 41.6- ~f.tf4,qgj -A- (};Iff) 

lNV G-) 2-i.~ 
f I I 

I I 
L i. L d- ?I·~ .v .v 

os/~~ L ~~~ 7~~ !I (~) 2.3. > 1, '2- ~ ( wP) 

ot; £L<~a ~ 110(00 zz. (+) 23.2 ~I) (NDJ 

A-A-A <"'-) 2?J:r 
~ (.1..) 2.7,7 

FPF c+! ?t;,., 

1 r r (.J) :2 2;" v v 

NIIO'I f<. K I<.. I<. Cf- ~."? ..... • 
0'\(~;(fD ~fflo? M~M" M (-- ¢'L3 M'B 4'o- ;c.~ ~t""o/t-A Y-~r /l'r 

-

CONCAL.wpd 



LDC #: ?>' <f f ( Au: . ._ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

..... 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y( Nl.N!A -- -·- t-'-· --··- .... -··--- -- - . - . . . -· ... . --'t-''--· ·- . ---·- . -· -· ............. ·- .. ,_ ... ·-- -· ,,._,. . 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20-0%) (Limit) Associated Samples 

o~(x ;(~o X14l04"'- H \-) "27. 4 ""f-t" 1g IO I~ If I' 
')( (+") ':l.(D. '2- 1 tf 2o s-1 _,,... 
Ss (+) a. "'?. I 1 
II (+ 2$.J !, 

0~7~7Jfn )( /412>? 1+- (- 2 ~ ?-"" ? c. 'i 11 r~ 1 > 17 rg 

.rr ~ 2o. c( ?f 4~ tfX rtl~ ~o- '3' 
s~ [t) 'l~.d-

s .:rr (-9 "?b ? Pf"l-= 4y 

"-lelc. (l.) 2. 2_ y 1)~,. I 
L-1.,1 ~ 2 I. o ~~ 1 

Ot"""h.7Ar. X l4ft~JI X ('f-) dJ ·7 44 ("NJ>; 
IZR C.J.) "2-1),7 1 
~.s C'-) ':72 • .,.... .Y 
J.J.J (-1-) ~ ), S" 7~-f+) 
K-l<lt Cl-) 22-. 3> ~ r 

CONCAL.wpd 

Page: ">'"of~ 
Reviewer: JVG 

2nd Reviewer: CJt 

Qualifications 

(1\lt)) J -/MT /A 
:J hu_f.c: /A: 

I 
y l 

(IJI) J I - /tA:r /A 

;4->tlll-ll L 
J" -~-~-k./~ 

~s 

v 

r +tU1l /A 



Q-

LDC#: ~(, 4<(' I+ 'J.Ct.. VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 

N N/A Was the blar;k contaminated? If yes, pleasbee gualification below. 
k extraction date: o~f:Z.?tf.Biank analysis date: ot;" x/1; 

--··-· -···--· . ~----·- .. -- ... ·--· 
Blank ID 

I I I I 

Blank extraction date: Blank analysis date: __ _ 
'-'VII'""• U I II"'"" • • ·~~~~·~·~~ ~~·' •!-'•~~· 

I Compound II Blank ID II 

~Ill I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I I 

I I 

Page:_l of_/_ 

Reviewer: JVG 
2nd Reviewer: 02_ 

I I 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS.wpd 



LDC #: "J.(pcff' 4 U1. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Please see aualification below for all auesf 
·~-'"''~ 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

d "N". Not aoolicabl r 'dentified as "N/A" 

'( N ~Jp), •• - .................. ---- ··-- .. ·-· -· --·- --·. -o::;~~- .. -- .............. -- .. -·-- -- ............ , ··-- ...... --· ·-·J-·- ,... ..... ·-····-- ...................... , .... '. 
Y N f.JtfV If an %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Date 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

f7 
4-& 
tf"i 

Sample ID Surrogate 

Ftsr 
I 
!.--

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1 ,2-Dichlorobenzene-d4 

o/oR (Limits) 

~(o ( <7- rt ) 

'14 ( I ) 

gg ( 1.- ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Page:_\ of_/ 
Reviewer: JVG 

2nd Reviewer:-.Oi__ 

Qualifications 

N' ~ ( dl,'J ~ 01\lt.. I nJ ) 
"\ ( Uh IJA .1diA.~ I 

~ ..... , / 
.,.,.... 



LDC #: "')' <ff' A ?A-

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~?~t~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_lot_L 

Reviewer: JVG 
2nd Reviewer: CYz 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated MS/MSD. 

Q Soil/ Water. 
N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

YIN ~/A .. , ...... ..., ........ ···-· ···-- I""' ................................. ·-- \ '"'' .. , ..... ·- ......... -·- .. ·-- r"'" ..... .............. -···-· -· ·--- \' ... I.,.,.,,,,, .. ,,...,--,,.,,, ...... 

"--' 
MS MSD 

# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~~/~· 0 ':;1 <<fo-q g > '?1 ('6-qg ) ( ) "20 (/vP 7 J'-/I-1J /k 
HI+ It\- c7V- 137> (2. (~-{?7> 

/ 

( ) 

rr ~'1 ( ~3-b?> >cr ( ~~-(D~) ( ) 

Pf "37 ( t:;"/- J2.t ) ~' ( ~1-174> ( ) 

1.." l.. \..- 9f <~-11~> ~4 < 5S"- II'=>> ( ) 

Mtv1"\>lft'fl ~s- ( lf-t-12-Ct) ?~ <'K-Izq > ( ) 

,_ t;> ( 9/-l6'l-) ~ ( 9/-IO;;L) ( ) 

Qcx_ {,(o ( 1(- JJq) v? ( 71- ''" ) ( ) 

~ ( l fil'2- rfD4- fo~l ( l 

z. ( ) ~ <~-TuSl ( ) 

A-A ( ) (,':2 (~?J-16-~~ ( ) 

k ( ) 7!( < 6o-'f4 > ( ) 

.s ( ) (,"2-- <'-f-1_q ) ( ) / v v 
( ) ( ) ( ) 

( ) ( ) ( ) 

->??/54 Sre ~~J rt)/1 ~ ( ) ( ) -to J -/"'1 /A 
( i ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



QC Sample Results 
Client: Roux Associates, Inc. TestAmerica Job ID: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

E· cf f 
.Method: 82700 - Semivolati!e Organic Compounds (GC/MS) (Continued) 

~~---------~---------------------

Lab Sample ID: LCS 460-369457/2-A 
Matrix: Solid 
Analysis Batch: 369794 

Analyte 

Phenanthrene 
Phenol · 

Pyrene 

Surrogate 

2,4, 6-Tribromopheno/ (Surr) 

2-F/uorobipheny/ 

2-F/uorophenol (Surr) 

Nitrohenzene-d5 rsuri-J. 
Phenol-d5 (Surr) 

Terpheny~d14(Surry 

LCS LCS 

%Recovery Qualifier 

74 

76 

65 

73 
66 

88 

Lab Sample ID: LCS 460-369457/3-A 
Matrix: Solid 
Analysis Batch: 369794 

Analyte 

Atrazine 

Benzaldehyde 

Caprolactam 

Surrogate 

2,4,6-Tribromopheno/ (Surr) 

2-F/uorobipheny/ 

2-F/uoropheno/ (Surr) 

Nitrohenzene-d5 (Surr) 

Phenol-d5 (Surr) 

TeT)Oheny~d14(Surr) 

LCS LCS 

%Recovery Qualifier 

77 
79 

74 

83 

75 

106 

Lab Sample ID: 460-114141-42 MS 
Matrix: Solid 
Analysis Batch: 370034 

Sample Sample 

Analyte Result Qualifier 

1,1 '-Biphenyl 0.031 u 
1 ,2,4,5-Tetrachlorobenzene 0.027 u 
1 ,4-Dioxane 0.098 u 
2,2'-oxybis[1-chloropropane] 0.015 u 
2,3,4,6-Tetrachlorophenol IAIAIAlA 0.034 U F1 (MJ; 
2,4,5-Trichlorophenol '2- 0.036 U F1 

2,4,6~ trichlorophenoi 1 . ci.iJ1b U F1 
2,4-Dichlorophenol f). 0.0086 U F1 

2,4-Dimethylphenol 0 0.081 U F1 

2.4-binitrapi-teriol · 
. H:.W . .. 6.28 (J F=1" 

2,4-Dinitrotoluene 0.015 u 
2,6-Dinitrotoluene 0.019 u 
2-Chloronaphthalene 0.0083 u 
2-Chlorophenol (.., 0.0093 U F1 

Spike 

Added 

3.33 

3::33 
3.33 

Limits 

10-95 

27-84 

21-84 

2B-92 
22-88 

16- 114 

Spike 

Added 

6.67 

6.67 

6.67 

Limits 

10-95 

27-84 

21-84 

28-92 

22-88 

16-114 

Spike 

Added 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 
3:69" 
3.69 

3.69 

7.39 
3.69 

3.69 

3.69 

3.69 

LCS LCS 

Client Sample ID: Lab Control Sample 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. 

Result Qualifier Unit D %Rec Limits 
~~--- - ---- ~~~~ ---- ----2.67 mg/Kg 80 66- 105 

2.35 m9ir<9 71 ... 55~ 99 . 
88 55-126 2.93 

LCS LCS 

Result Qualifier 

5.41 

4.64 

5.77 

MS MS 

Result Qualifier 

2.69 

2.88 

1.65 

2.49 

1.90 F1 

2.09 F1 

2.38 

2.04 F1 

1.98 F1 
. 6.876 F=1 

2.50 

2.85 

2.70 

2.08 F1 

mg/Kg 

Client Sample ID: Lab Control Sample 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

D %Rec Limits 
- ~ ~4~1--711~6~ ---- ----

70 55-116 

87 44-129 

Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. 

Unit D %Rec Limits 
mg/Kg ~ --=t3 64-103 ---- ----
mg/Kg l:< 78 62-109 

mg/Kg l:< 45 29-73 

mg/Kg l:< 67 42-119 

mg/Kg l:< 52 57-113 3-/~/A 
mg/Kg l:< 57 59-105 

mgiKg p 64 61-107 

mg/Kg l:< 55 59-99 

mg/Kg l:< 54 60-98 

m9iK9 . u·· .. 12 ... 26 ~ 137 

mg/Kg l:< 68 61 -118 

mg/Kg l:< 77 63-112 
mg/Kg l:< 73 63-102 

mg/Kg l:< 56 58-95 

TestAmerica Edison 

Page 301 of 7067 



QC Sample Results 
Client: Roux Associates, Inc. TestAmerica Job ID: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

Method: 82700 - Semivolatile Organic Compou..mds (GC/MS) (Continued) p. ,__ d~ t 
Lab Sample ID: 460-114141-42 MS 
Matrix: Solid 
Analysis Batch: 370034 

Sample Sample 

Analyte Result Qualifier 
-=-2--;-M.,-e..,.th-y.,...ln-a--,ph,..,t'"""ha""'"le_n_e____ --~0.""'00""'8;"71 U F1 

2~rV1eiftyipl1erioi · G o.o16 u f:1(wbj 
2-Nitroaniline 0.012 U 

2-Nitrophenol 

3 & 4 rviettiylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-binltro~2-methylpheri61 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4~cfticiroariiiine 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4~Nitrapl1enoi · 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Bemzaldehyde 

Benzo[a]anthracene 

Benzo[a]pyrene 

Ben:Zci[b ifhioranttierie · 

Benzo[g,h,i]perylene 

9enzo[k]fluoranthene 

sis(2~chiarcietiloxy)irietharie · 

Bis(2-chloroethyl)ether 

Bis(2-ethylhexyl) phthalate 

Butyl benzyl phthalate 

Caprolactam 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Dietilyl phthalate · 

Dimethyl phthalate 

Di-n-butyl phthalate 
Di-n~oi::iY1. phthalate· 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno[1 ,2,3-cd]pyrene 

lsophorone 

Naptittialerie 

Nitrobenzene 

0.012 U F1 

0.0097 u 
0.041 U F2 

0.011 u 
p f 0.098 U F1 (Jib) 

0.012 u 
V 0.016 UF1( f/1>! . 

. 6~6694 u 
0.011 u 

00 0.014 U F1 ( r..t)/ 
· · 6.18 ·u 
0.0089 u 
0.0094 u 
0.0080 u 
0.035 U F1 

0.016 u 
,_: L L L.. 0.628 U F1( HJ .J 

0.031 u 
0.020 J 

· o.o49 · 

0.023 J 
0.016 u 

· · o.011 ·u · 
0.0086 u 
0.014 u 
0.011 u 
0.026 U F1 (!JVJ 

0.0091 U F1 J..-
0.041 J 
0.019 u 
0.011 u 
o.o1o· u 
0.011 u 
0.011 u 

.. 0".619. u. 
r o.o28 J F1 

0.0080 U F1 

0.015 u 
0.010 u 
0.023 u 
0.013 u 
0.024 J 

0.0079 u 
. o.oo93 . u f:1. 

0.012 u 

Spike MS MS 

Added Result Qualifier 
3.69 ------;;2-;.4-::-0 

3~69 2.04 i=1 
3.69 2.62 

3.69 2.33 

3.69 2.08 

3.69 1.59 

3.69 1.59 
7:39 2.53 F1 . 

3.69 2.93 

3.69 2.01 F1 
3:69. . . 1.01 . 

3.69 2.74 

3.69 1.44 F1 
. 7:39 3.84 

3.69 2.59 

3.69 2.56 

3.69 2.48 

3.69 2.61 

7.39 4.69 
7.39. 3.88 F1 

3.69 2.79 

3.69 2.82 
.... 3~69. 2.80 

3.69 

3.69 
. 3~69. 
3.69 

3.69 

3.69 

7.39 

3.69 

3.69 

3.69 

3.69 

3:69 
3.69 

3.69 

3:69 
3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 
3:69. 
3.69 

3.49 

2.69 

2.54 

2.47 

2.98 

3.04 

1.86 F1 

2.18 F1 

2.82 

3.45 

2.51 
. 2.71 

2.72 

2.86 
2.56 .. 

2.36 

2.51 

3.15 

2.64 

2.20 

2.33 

3.45 

2.64 

2.44 

2.47 
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Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. 

Unit D %Rec Limits 

mg/Kg n ------as 64 _ 102 -- --

mgiKg · -~ ..... 55 ... 56 ~ 99 . 

mg/Kg l:t 71 46-113 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg P 

mg/Kg l:t. 

mg/Kg l:t 

mg/Kg l:t 

m9iK:9 ~-

mg/Kg l:t 

mg/Kg l:t 

m9iK:9.. ~ 

mg/Kg l:t 

mg/Kg l:t 

mg/Kg ~ 

mg/Kg l:t 

mg/Kg l:t 

mg/Kg l:t 

mg/Kg l:t 

mg/Kg l:t 
m9iK:9 · ~- · 

mg/Kg l:t 

mg/Kg 

63 63-103 

56 51-105 

43 18-92 

43 23-89 
34 51 -124 . 

79 65-114 

54 58-108 

2i 16~82 

74 63-107 

39 44-109 
.. 52 ... 45 ~ 125 . 

70 59-102 

69 63-102 

67 56-167 

71 66-105 

64 41-116 

53 55-116 

76 65-106 

76 68-111 

is 67~116 

94 49-124 

73 65-114 
·m9iK:9 · · · -~ · · 69 61 ~ 1 o2 

mg/Kg l:t 67 58 - 1 02 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

81 60-125 

82 62-123 

25 44-129 

59 62-107 

75 64-105 

93 54-126 

68 62-102 

73 61 -110 

mg/Kg l:t 74 64-108 

mg/Kg l:t 78 62-114 
m91K:9 · · · · -~ . 69 ... 52"- 13'7 . 
mg/Kg l:t 63 59-109 

mg/Kg l:t 68 65-108 

mg/Kg l:t 85 65-117 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

l:t 72 60-105 

l:t 60 37-119 

l:t 63 60-94 

l:t 93 50-134 

l:t 71 60-102 

~ 66 64-99 
l:t 67 59-102 

J -~j/A 

! ~/L4r;A. 

TestAmerica Edison 



QC Sample Results 
Client: Raux Associates, Inc. TestAmerica Job ID: 460-114141-1 
Project/Site: Columbia Falls Aluminum Company 

Method: 82700 ~ Semivolatile Organic Compounds (GC/MS) (Continued) 

Lab Sample 10: 460-114141-42 MS 
Matrix: Solid 
Analysis Batch: 370034 

Sample Sample 

Analyte Result Qualifier 
"'N"-N"'it~ro~s~od""i-~n~-p~ro~p~yl~a~m~in~e---- ----~0~.0~1=2 U 

N~Nitrosodipllenyianiine · o.o33 · u F=1. 
Pentachlorophenol iT 0.044 U F1 (/JIJ; 
Phenanthrene 0.018 J F1 

Phi:mol A o.o12 UF1 (f.f); 
Pyrene 0.029 J 

Surrogate 

2, 4, 6-Tribromophenol (Surr) 

2-F/uorobipheny/ 

2-F/uoropheno/ (Surr) 

Nlfrohenzene-ds (surf) · 
Phenol-dS (Surr) 

Terphenyl-d14 (Surr) 

MS MS 
%Recovery Qualifier 

57 

70 

54 

63 
52 

78 

Lab Sample ID: 460-114141-42 MSD 
Matrix: Solid 
Analysis Batch: 370034 

Sample Sample 

Analyte Result Qualifier 
71,.1'~-B~ip~h-e-ny~l------------ ----~0~.0=3~1 U 

1 ,2,4,5-Tetrachlorobenzene 0.027 U 

1 ,4-Dioxane 0.098 U 

2,2'-oxybis[1-chloropropane) 

2,3,4,6-Tetrachlorophenol 

2,4,5-Trichlorophenol 

2 ,4,6-trichiorophenol 

2,4-Dichlorophenol 

2 ,4-Dimethylphenol 
2,4-binltropllencil. · 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2~clliciroria!it1it1alene · · 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3 & 4 Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-binltro-2~methylptienol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 
4~chi6rciariiiine· · 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

IAUIA\1 
z. 
'/ 

Q. 
0 

··IH·l. 

0.015 u 
0.034 U F1 (i.JDJ 
0.036 U F1 \ 

·:JE ~g l 
0.015 u 
0.019 u 

.. b.6b83 (J. 

0.0093 U F1 (NO l 
0.0081 U F1 l 

0.016 U F1 

0.012 u 
rr o.o12 u F1 ~"J 

0.0097 u 
.&88> 0.041 U F2 ~b) 

0.011 u 
PP 0.098 u F1(~J 

0.012 u 
"' a.o1s u F1 c~) 

o.oo94 ·u · · · · · · · · · · 
0.011 u 

00 0.014 U F1 ( \J)} 
0.18 u 

Spike MS MS 

Added Result Qualifier 
3.69 ------=2--=.s=8 

3:69 2.66 
7.39 2.65 F1 

3.69 2.62 

3.69 2.01 F1 

3.69 2.70 

Limits 

10-95 

27-84 

21-84 

28~92 

22-88 

16-114 

Spike 

Added 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

7:39 
3.69 

3.69 

3:69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

7:39 
3.69 

3.69 

MSD MSD 

Result Qualifier 

2.47 

2.62 

1.62 

2.35 
1.74 F1 

1.91 F1 

2.16 F1 

1.90 F1 

1.78 F1 

o.93o F=1 
2.25 

2.58 
... 2.45. 

1.96 F1 

2.21 F1 

1.91 F1 

2.35 

2.26 F1 

1.94 

1.15 F2 

1.37 
2.61 F1 . 

2.70 

1.85 F1 

Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. 

Unit D %Rec Limits 
mg/Kg <i" --m 56-112 --- --

mgiKg ~ 72 ?1 ~ 119 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

36 47-115 

71 66-105 
54. 55-99 

72 55-126 

Client Sample ID: CFSB-011-S0-0.5-2.0 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
· · mgiKg 

mg/Kg 

44 

64 

47 

52 

59 

52 

48 

13 

61 

Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. RPD 

Limits RPD Limit 
64-103 ---8 ~ 

62-109 9 30 

29-73 

42-119 

57-113 

59-105 

61 -107 

59-99 

60-98 

26-137 
61-118 

2 

6 

9 

9 

9 

7 

11 

6 
11 

30 

30 

30J(I# 
30 

30 

30 

30 

3o 

30 
mg/Kg « 70 63-112 10 30 
m9il<9 · ~ 66 63~ 102 
mg/Kg u 53 58 - 95 

mg/Kg u 60 64 - 1 02 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

52 56-99 

64 46-113 

61 63-103 

53 51 -105 

31 18-92 

u 37 
~ . . 35. 

u 73 

23-89 

51 -124 

65-114 

1i:J 3o 

6 30 

8 30 

7 30 

11 30 

3 30 

7 30 

32 ~ 30 

15 30 

3 30 

8 30 

· m9iK9 
mg/Kg 

mg/Kg u 50 58- 1 08 8 30 
. 3:69" · ·a.s62 · · · · · m9il<9 · ~ 23 10~82 16 30 

3.69 

3.69 

7.39 

2.43 

1.25 F1 

3.35 
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mg/Kg 

mg/Kg 

mg/Kg 

66 63-107 

34 44-109 

45 45-125 

12 

14 

14 

30 

30 

30 

TestAmerica Edison 
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QC Sample Results 
Client: Roux Associates, Inc. 
Project/Site: Columbia Falls Aluminum Company 

Lab Sample ID: 460-114141-42 MSD 
Matrix: Solid 
Analysis Batch: 370034 

Sample Sample 

Analyte Result Qualifier 
~A-ce_n_a-ph~t~he_n_e____________ ----~0.~00~8~9 U 

Acenaphthylene 0.0094 U 
Aceioi>ilencirie · · · · o.ooao · u · 
Anthracene v..f 0.035 U F1 (M> / 
Atrazine 0.016 U 

Benzaldehyde 1.- L-1,\,.- 0.028 U F1 (NDJ 
Benzo[a]anthracene 0.031 U 

Benzo[a]pyrene 0.020 J 

Benzo[b]fiucirarithene o.o49 · 

Benzo[g,h,i]perylene 0.023 J 

Benzo[k]fluoranthene 0.016 U 

sis<2~ciliciroetiloi<y)methari8 · · · · o.o11 u 
Bis(2-chloroethyl)ether 0.0086 U 

Bis(2-ethylhexyl) phthalate 0.014 U 

suiYI llenzyi philiaiate o.o11· u · 
Caprolactam M M M M 0.026 U F1 (M>J ) 
Carbazole 1J vJ 0.0091 U F1 

Chrysene o.o41 J 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

0.019 u 
0.011 u 
0.010 u 
0.011 u 
0.011 u 
o.of9 u 

Spike MSD MSD 

TestAmerica Job ID: 460-114141-1 

Client Sample ID: CFSB-011-S0-0.5-2.0 
Prep Type: Totai/NA 
Prep Batch: 369457 
%Rec. RPD 

Added Result Qualifier Unit D %Rec Limits RPD Limit 
3.69 -------;;2'"".3"'6 mg/Kg l:f ~ 59- 102 --9 -:3D 
3.69 2.32 mg/Kg P 63 63- 102 10 30 

· 3:69 2.35 mgir<9 ~ · 64 ·sa~ 1 o7 5 ·3o 

3.69 2.36 F1 mg/Kg P 64 66-105 10 30J{~ 
7.39 4.39 mg/Kg P 59 41-116 7 30 f 
7.39 3.78 F1 mg/Kg P 51 55-116 3 30 

3.69 2.51 mg/Kg P 68 65-106 11 30 

3.69 2.57 mg/Kg P 69 68- 111 9 30 

3.69 2.58 mgiKg ~ 69 67-116 8 3o 

3.69 3.09 mg/Kg P 83 49- 124 12 30 

3.69 2.45 mg/Kg P 66 65 -114 9 30 
3:69 · · 2.36 ri19iK9 · · · ·~ · 64 · · · 61 .102 · · 7 · · · · 3o 

3.69 2.31 mg/Kg P 63 58-102 7 30 

3.69 2.71 mg/Kg P 74 60-125 9 30 

3:69 2.75 m9il<9 · ·~· · 74 62~123 1o 3o 

7.39 1.70 F1 mg/Kg P 23 44-129 9 3DJ"?';-r, 

3.69 1.94 F1 mg/Kg P 52 62- 107 12 30 }.-

3:69 2.58 mg/Kg P 69 64- 105 · 9 30 

3.69 

3.69 

3:69 

3.69 

3.69 
. 3:69. 

3.10 

2.29 

2.40 

2.48 

2.59 
.. 2.38 . 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

84 54-126 

62 62-102 

65 61 -110 

67 64-108 

70 62-114 

10 

9 

12 

30 

30 

30 

30 

30 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di~ri-ai:iYJ i>httialate · 

Fluoranthene 'f'f 0.028 J F1 {V-tf) 3.69 

1-l.IJ ... o
0
.o.

0
os

1
.
5
o uu·. F1. CM/7. ..... 3:69. 

2.17 F1 

2.27 F1 

m9il<9 · · · · · ·~ · · · 64 · 52 ~ 137 

mg/Kg P 58 59-109 

9 

10 

i 
9 

30 

30J-/tP"; 
30 } Fluorene 

Hexactilorallenze.rie · 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno[1 ,2,3-cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N~NitrosoC!Iphenyiamine 

Pentachlorophenol 

Phenanthrene 
Phenol. 

Pyrene 

Surrogate 

2,4,6-Tribromophenol (Surr) 

2-F/uorobipheny/ 

2-F/uoropheno/ (Surr) 

Nitrobenzene-d5 (Surr) 

Phenol-d5 (Surr) 

Terphenyl-d14 (Surr) 

0.010 u 
0.023 u 
0.013 u 
0.024 J 

0.0079 u 
S o.oo93 u F1( fJD) 

0.012 u 
0.012 u 

· · &.4;... · o.o33 u r=1 ~] 
TT 0.044 U F1 _i 
\A U .... 0:018 J F1 . (D-:e+) . 

A 0.012 u F1 (lvP} 
0.029 J 

MSD MSD 

%Recovery Qualifier 

52 

64 

50 

59 
49 

70 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 

3.69 
·3:69. 

7.39 

3.69 
·3:69. 

3.69 

Limits 

10-95 

27.84 

21-84 

28.92 
22-88 

16- 114 

.. ·2.92 

2.49 

2.01 

2.24 

3.14 

2.46 

2.29 F1 

mg/Kg P 61 65-108 
· · · · · · · · mgiKg · · · · ·~· · · · · 79 · · · 65~ 117 · 

mg/Kg P 67 60 - 1 05 

mg/Kg P 54 37 - 119 

mg/Kg P 61 60-94 

mg/Kg P 84 50 - 134 

mg/Kg 

mg/Kg 

67 60-102 

62 64-99 

2.25 mg/Kg P 61 59-102 

2.41 mg/Kg P 65 56-112 
· 2.39 ·r:1· · mgiKg ·~· · 65 71~119 

2.56 F1 mg/Kg P 35 47-115 

2.38 F1 mg/Kg P 64 66- 105 
1.81 ·r:1· · · · · · · m9il<9 · · · · · ~ · · · · s1· · s·s~ss · 
2.46 mg/Kg P 66 55 - 126 

10 
. i .... 30 

6 

9 

4 

9 

7 

7 

9 

7 

30 

30 

30 

30 

30 

3QJ-/l4lij 
30 

30 

10 3o 

3 30 

10 30 

i 3o 

9 30 

TestAmerica Edison 

Page 304 of 7067 



LDC #: "'(. 'f-tfG. p._ ?4. 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

{')ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'"''. .. .. .__. ...... --- ..... ..., ............ -. 

Y (N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

LC~(~ 'ffiO-~(,qtfs-oh_ 'J-A- Il 71 ( 7'2-/0~ ( ) ( ) 

UtA lr;. ( 7~-lf") ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.2SD 

Page: _) ot_l_ 
Reviewer: JVG 

2nd Reviewer: E1_ 

Associated Samples Qualifications 

;-o M'PJ cf~o- %'} ~ 1-A- J-./Wl"A 
_}; 

{ J.J1) 7 
\.. 



LDC#: 36446A2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~THOD: GC MS SVOA (EPA SW 846 Method 8270D) 
NA Were field duplicate pairs identified in this SDG? 
NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kgt 

Compound 19 22 

CCC 0.091 0.043 

Ill 0.11 0.048 

GGG 0.24 0.10 

LLL 0.11 0.043 

HHH 0.072 0.026 

ww 0.014 0.0094U 

DDD 0.15 0.070 

yy 0.17 0.070 

JJJ 0.11 0.043 

uu 0.083 0.037 

zz 0.17 0.069 

V:\Josephine\FIELD DUPLICATES\36446A2a roux columbia falls.wpd 

RPD 
(<:50%) 

72 

78 

82 

88 

94 

39 

73 

83 

88 

77 

85 

Page:_1_of 1 
Reviewer:~ 

2nd Reviewer:---ff*{/ 

Qualifications 
(Parent only) 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 

Jdets/A 



LDC #: 36446A2a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:_1_of.2_ 
Reviewer: JVG 

2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

II 
! 

I 

RRF = (A.J(C;5)/(A;5)(C.J 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 05/24/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 I CAL 05/24/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 I CAL 05/18/16 Phenol (DCB) 

MS14 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

052416_ms11 052416_ms12 051816_ms14 svoa full list 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.8356 1.8356 

1.0494 1.0494 

1.0392 1.0392 

0.2882 0.2882 

0.8415 0.8415 

1.1285 1.1285 

1.9396 1.9656 

1.0369 1.0422 

1.1591 1.1671 

0.2593 0.2479 

0.9783 0.7933 

1.1870 1.2430 

1.9656 1.9656 

1.0422 1.0422 

1.1671 1.1671 

0.2479 0.2479 

0.7933 0.7933 

1.2430 1.2430 

Reported 

Average RRF 

(Initial) 

1.7483 

1.0435 

1.0213 

0.2685 

·0.8388 

1.0882 

1.9211 

1.0296 

1.1270 

0.2513 

0.9613 

1.1098 

1.8164 

0.9743 

1.1156 

0.2327 

0.7132 

1.0346 

A;5 = Area of associated internal standard 

C;5 = Concentration of internal standard 

X= Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.7483 4.1 4.1 

1.0435 5.5 5.5 

1.0213 2.9 2.9 

0.2685 7.7 7.7 

0.8388 4.1 4.1 

1.0882 5.6 5.6 

1.9211 3.2 3.2 

1.0296 3.3 3.3 

1.1270 4.7 4.7 

0.2513 7.3 7.3 

0.9613 4.4 4.4 

1.1098 8.2 8.2 

1.8164 4.7 4.7 

0.9743 10.7 10.7 

1.1156 6.5 6.5 

0.2327 6.2 6.2 

0.7132 11.3 11.3 

1.0346 15.0 15.0 

I 



LDC #: 36446A2a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:_1__of_1__ 
Reviewer: JVG 

2nd Reviewer: Q_ 

The Relative Response Factor (RRF}, average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (AJ(C;s)/(A;s)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS) 

4 I CAL 05/24/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

5 I CAL 05/25/16 Phenol (DCB) 

MS14 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

052416_ms11 052416_ms12 051816_ms14 svoa full list 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.8717 1.8717 

1.1078 1.1078 

1.1119 1.1119 

0.2350 0.2350 

0.9519 0.9519 

1.2174 1.2174 

1.6630 1.6630 

1.0266 1.0266 

0.9263 0.9263 

0.3121 0.3121 

0.8430 0.8430 

1.2355 1.2355 

Reported 

Average RRF 

(Initial) 

1.8721 

1.0743 

1.0903 

0.2238 

0.8908 

1.1308 

1.5352 

0.9598 

0.7769 

0.2690 

0.7472 

1.0487 

A;s = Area of associated internal standard 

C;s = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.8721 9.3 9.3 

1.0743 5.7 5.7 

1.0903 3.1 3.1 

0.2238 10.3 10.3 

0.8908 7.4 7.4 

1.1308 9.6 9.6 

1.5353 4.8 4.8 

0.9598 11.0 11.0 

0.7769 13.5 13.5 

0.2690 11.3 11.3 

0.7472 9.6 9.6 

1.0487 14.1 14.1 



LDC # 36446A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 
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Reviewer: JVG 
2nd Reviewer: Q1 _ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 Z4180072 05/25/16 Phenol (DCB) 

MS11 Naphthalene (NPn 

Oiethylphthalate (ANn 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 Z4180104 05/26/16 Phenol (OCB) 

MS11 Naphthalene (NPT) 

Oiethylphthalate (ANn 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 Z4180134b 05/26/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Oiethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.748 1.833 

1.043 1.012 

1.021 0.970 

0.269 0.292 

0.839 0.883 

1.088 1.178 

1.748 1.780 

1.043 1.044 

1.021 0.952 

0.269 0.306 

0.839 0.908 

1.088 1.164 

1.748 1.795 

1.043 1.064 

1.021 0.896 

0.269 0.303 

0.839 0.892 

1.088 1.154 

Recalculated 

RRF 

(CCV) 

1.833 

1.012 

0.970 

0.292 

0.883 

1.178 

1.780 

1.044 

0.952 

0.306 

0.908 

1.164 

1.795 

1.064 

0.896 

0.303 

0.892 

1.154 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

4.8 4.8 

3.1 3.1 

5.0 5.0 

8.8 8.8 

5.2 5.2 

8.3 8.3 

1.8 1.8 

0.0 0.0 

6.8 6.8 

14.1 14.1 

8.2 8.2 

7.0 7.0 

2.7 2.7 

2.0 2.0 

12.3 12.3 

12.9 12.9 

6.4 6.4 

6.0 6.0 



LDC # 36446A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 
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Reviewer: JVG 
2nd Reviewer: 0{__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 L133769 05/25/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 
·. 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 L133799 05/26/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 N11060 05/24/16 Phenol (DCB) 

MS14 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.921 1.872 

1.030 1.040 

1.127 1.168 

0.251 0.259 

0.961 0.987 

1.110 1.188 

1.921 1.931 

1.030 1.026 

1.127 1.199 

0.251 0.259 

0.961 0.942 

1.110 1.236 

1.816 1.918 

0.974 1.057 

1.116 1.213 

0.233 0.261 

0.713 0.910 

1.035 1.268 

Recalculated 

RRF 

(CCV) 

1.872 

1.040 

1.168 

0.259 

0.987 

1.188 

1.931 

1.026 

1.199 

0.259 

0.942 

1.236 

1.918 

1.057 

1.213 

0.261 

0.910 

1.268 

Cx =Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %0 

2.6 2.6 

1.0 1.0 

3.7 3.7 

3.1 3.1 

2.7 2.7 

7.0 7.0 

0.5 0.5 

0.4 0.4 

6.4 6.4 

3.2 3.2 

2.0 2.0 

11.4 11.4 

5.6 5.6 

8.5 8.5 

8.7 8.7 

12.0 12.0 

27.7 27.7 

22.6 22.6 



LDC # 36446A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:__Lof__L 
Reviewer: JVG 

2nd Reviewer: cL--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 X14104A 05/25/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 X14133 05/26/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 X14191 05/27/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 
ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.872 1.788 

1.074 1.100 

1.090 1.031 

0.224 0.298 

0.891 0.788 

1.131 1.156 

1.872 1.940 

1.074 1.126 

1.090 1.038 

0.224 0.290 

0.891 0.796 

1.131 1.187 

1.872 1.976 

1.074 1.108 

1.090 1.029 

0.224 0.296 

0.891 0.853 

1.131 1.180 

Recalculated 

RRF 

(CCV) 

1.788 

1.100 

1.031 

0.298 

0.788 

1.156 

1.940 

1.126 

1.038 

0.290 

0.796 

1.187 

1.976 

1.108 

1.029 

0.296 

0.853 

1.180 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

4.5 4.5 

2.4 2.4 

5.5 5.5 

33.1 33.1 

11.6 11.6 

2.2 2.2 

3.6 3.6 

4.8 4.8 

4.8 4.8 

29.4 29.4 

10.7 10.7 

5.0 5.0 

5.6 5.6 

3.2 3.2 

5.7 5.7 

32.2 32.2 

4.2 4.2 

4.4 4.4 
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Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 
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Reviewer: JVG 
2nd reviewer: cA.?' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS - Surrogate Spiked 

Sample ID: ;:jj } 
-

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 ~. (} ~1. ~ ~3- ~"? 0 

2-Fiuorobiphenyl 3>t. '(- r, I a I I 
Terphenyl-d14 32,$ (p(; 

~~ 
Phenol-d5 Yl.1 '7'i ~ 
2-Fiuorophenol 7-K. ~ ~~ ~(.; 

2,4,6-Tribromophenol y "'l-">-, ?-- Lf4 f1 v 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I I Sample D: ' 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wod 



LDC #: 3C fr,b A~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: Qz____ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSC - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ___ S.::....?..L6_.:q:..J._ ____ _ 

I Com~uoo I 
Spike Sample Spiked Sample 

· Added ConcenA;:tion c7~1:ifn (~ ,t, ) ( ~ ) 

-r ... 0 
MC: MC:n Me> ue>n ------

Phenol ~~''t 3.,q 0 '2., o I ldS7 

N-Nitroso-di-n-propylamine z~n 2., q;) 
4-Chloro-3-methylphenol ~-d l 1. rc; 
Acenaphthene v J ?-,-'!11 z., ?IP 

Pentachlorophenol 1. 2>~ 7 . .:d.q ll 2-_ ~~ '2-,.~ 

Pyrene '?. '~ '3,,1 (>.(>'Uj :2.., 7o "'--VG 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

u~•p;~ <>~;., II M.,triv c:..,;k .. n .. n ;,..,.a I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

- c. c. Ro:>,aJ, .... R"'r-:>lr-

nf r-ef 51 .51 7 7 
7o 7o IP( c..c; 7 7 
~ rlf 5o ~ '2$ 5( 

'h 7D ~f ~'f q , 
~ 3(., ?~ ?s :3- "7 

7--/ 7Y' &~ C,(o 1 ~ 
-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: '?:J6 f 6' A '24C VALIDATION FINDINGS WORKSHEET Page:_1 of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: JVG 
2nd Reviewer: Qt. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ ~(p6.__ ?~~f~/z.-A 
I 

I Compound I 

Spike Spike I I CS II I GSD II 
Add~ ConcenJ:tion I II II ( ~ ) ~) Percent Recove!X Percent Recove!X 

-[ 
v v 

I r.~ 1 r.~n I r.~ 1 r.~n RPro:•l.., ..... R"'"'"l"' 
.., 

' 

Phenol :!:>. ~ ") lfA- ,,f~ l jj}- 74 -rf 
N-Nitroso-di-n-propylamine '2,t; I 7E. 7S 
4-Chloro-3-methylphenol 2.71 ~, &) -----Acenaphthene 2.' cf 7e, 7&j -----Pentachlorophenol c., ~ 7 lcsrc I 0~ r6" .... ~ v 
Pyrene .:2>. ~'9 

?-,~ <"6"~ <6S / 

I CS11 CSD 

RPD 

R"'"'"l"'''l"t"'rl 

--~ 
i 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not agree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

MN N/A Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(I.)(V,)(DF)(2.0) 
(A;s)(RRF)(V0 )(V;)(%S) 

A. = Area of the characteristic ion (EICP) for the 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) 

v = Volume or weight of sample extract in milliliters (ml) or 0 

grams (g). 

v, = Volume of extract injected in microliters (ul) 

vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# SampleiD Compound 

J J 1 

RECALC.wpd 

Example: 

Sample I. D. __ {-__ , 

Cooo. = ( lij &11 5 lfo )( I "'-I )( l< 
< 't>~s-tdli a ,'?()g)c~~)~ 2.?; 4~ J G. &-4,; 

= o. or;o 7.._., I~ 

Reported 

cor;;,n~n 

0{_ 0 ~1 

Calculated 
Concentration 

( ) Qualification 



LDC Report# 36446A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 
CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 

CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 
CFSB-127 -S0-1 0-12 460-114141-3 Soil 05/18/16 
CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 

CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 
CFSB-125-S0-1 0-12 460-114141-6 Soil 05/18/16 
CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 

CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 
CFSB-126-S0-1 0-12 460-114141-9 Soil 05/18/16 
CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 

CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 
CFSB-120-S0-1 0-12 460-114141-12 Soil 05/18/16 
C FMW-029-S0-0-0. 5 460-114141-13 Soil 05/18/16 

CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 
CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 
CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 

CFMW-01 0-S0-0.5-2.0 460-114141-17 Soil 05/18/16 
CFMW-01 0-S0-1 0-12 460-114141-18 Soil 05/18/16 
CFSB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 

CFSB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 
CFSB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 

CFSB-DUP1-SO 460-114141-23 Soil 05/18/16 
CFSB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 

CFSB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 
CFSB-124-S0-1 0-12 460-114141-27 Soil 05/19/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 
CFSB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 
CFSB-122-S0-10-12 460-114141-30 Soil 05/19/16 
CFSB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 
CFSB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 
CFSB-123-S0-1 0-12 460-114141-33 Soil 05/19/16 
CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 
CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 
CFMW-018-S0-1 0-12 460-114141-36 Soil 05/19/16 
CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 
CFSB-013-S0-0-0.5 460-114141-38 Soil 05/19/16 
CFSB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 
CFSB-0 13-S0-1 0-12 460-114141-40 Soil 05/19/16 
CFSB-011-S0-0-0.5 460-114141-41 Soil 05/19/16 
CFSB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 
CFSB-011-S0-10-12 460-114141-43 Soil 05/19/16 
CFSB-046-S0-0-0.5 460-114141-44 Soil 05/20/16 
CFSB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 
CFSB-044-S0-0-0.5 460-114141-46 Soil 05/20/16 
CFSB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 
CFSB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 
CFSB-048-S0-0-0.5 460-114141-49 Soil 05/20/16 
CFSB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 
CFSB-048-S0-1 0-12 460-114141-51 Soil 05/20/16 
CFMW-EB1-AQ 460-114141-52 Water 05/20/16 
CFSB-121-S0-0.5-2.0MS 460-114141-21 MS Soil 05/18/16 
CFSB-121-S0-0.5-2.0MSD 460-114141-21 MSD Soil 05/18/16 
CFSB-011-S0-0.5-2.0MS 460-114141-42MS Soil 05/19/16 
CFSB-011-S0-0.5-2.0MSD 460-114141-42MSD Soil 05/19/16 
CFSB-011-S0-10-12MS 460-114141-43MS Soil 05/19/16 
CFSB-011-S0-10-12MSD 460-114141-43MSD Soil 05/19/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

5 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-121-S0-0.5-2.0 and CFSB-DUP1-SO and samples CFMW-018-S0-10-
12 and CFMW-DUP2-SO were identified as field duplicates. No results were detected in 
any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114141-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114141-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 36446A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Le\leiiV ~,<. -1 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 0 '4/(ID 
Page:_l of_L 

Reviewer: sv & 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatico L\[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /r.s. 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()""''"II nf rl<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-127-S0-0-0.5 

CFSB-127-S0-0.5-2.0 

CFSB-127 -S0-1 0-12 

CFSB-125-S0-0-0.5 

CFSB-125-S0-0.5-2.0 

CFSB-125-S0-1 0-12 

CFSB-126-S0-0-0.5 

CFSB-126-S0-0.5-2.0 

CFSB-126-S0-1 0-12 

CFSB-120-S0-0-0.5 

CFSB-120-S0-0.5-2.0 

CFSB-120-S0-1 0-12 

CFMW-029-S0-0-0.5 

CFMW-029-S0-0.5-2.0 

CFMW-029-S0-1 0-12 

CFMW-01 0-S0-0-0.5 

CFMW-01 0-S0-0.5-2.0 

I I Com meets 

-!Ttk 
Atfl \vAL.. L ~ lo 

A Cti\1 f. ZII I~ 
A 
JJ1) ~ ::: so 
Af1 
I+ 
.A Lcs fl) 

.. 1-Jb .. p: '2-0 fzrv ?4/'}c? 

A 
f-' 
.A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I Ct1 f. 2-<> 6 

SB=Source blank 
OTHER: 

Lab ID Matrix Date 

460-114141-1 Soil 05/18/16 

460-114141-2 Soil 05/18/16 

460-114141-3 Soil 05/18/16 

460-114141-4 Soil 05/18/16 

460-114141-5 Soil 05/18/16 

460-114141-6 Soil 05/18/16 

460-114141-7 Soil 05/18/16 

460-114141-8 Soil 05/18/16 

460-114141-9 Soil 05/18/16 

460-114141-10 Soil 05/18/16 

460-114141-11 Soil 05/18/16 

460-114141-12 Soil 05/18/16 

460-114141-13 Soil 05/18/16 

460-114141-14 Soil 05/18/16 

460-114141-15 Soil 05/18/16 

460-114141-16 Soil 05/18/16 

460-114141-17 Soil 05/18/16 

L:\Roux Associates\Columbia Falls\36446A3bW.wpd 
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LDC #: 36446A3b 
SDG #: 460-114141-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFMW-010-S0-10-12 460-114141-18 
F> 

19 C~ !iiB-121-S0-0-0.5 460-114141-20 

20 cs !iiB-121-S0-0.5-2.0 Dl 460-114141-21 

21 cs FB-121-S0-10-12 460-114141-22 

22 cs FB-DUP1-SO D1 460-114141-23 

23 OS B-124-S0-0-0.5 460-114141-25 

24 cs B-124-S0-0.5-2.0 460-114141-26 

25 cs B-124-S0-10-12 460-114141-27 

26 cs B-122-S0-0-0.5 460-114141-28 

27 cs FB-122-S0-0.5-2.0 460-114141-29 

28 cs FB-122-S0-10-12 460-114141-30 

29 cs B-123-S0-0-0.5 460-114141-31 

30 cs B-123-S0-0.5-2.0 460-114141-32 

31 cs PB-123-S0-1 0-12 460-114141-33 

32 CFMW-018-S0-0-0.5 460-114141-34 

33 CFMW-018-S0-0.5-2.0 460-114141-35 

34 CFMW-018-S0-10-12 Dr 460-114141-36 

35 CFMW-DUP2-SO 1)-y 460-114141-37 

36 l=;~c CS~B-013-S0-0-0.5 460-114141-38 

37 cs FB-013-S0-0.5-2.0 460-114141-39 

38 cs FB-013-S0-10-12 460-114141-40 

39 cs FB-011-S0-0-0.5 460-114141-41 

40 cs B-011-S0-0.5-2.0 460-114141-42 

41 cs B-011-S0-10-12 460-114141-43 

42 cs B-046-S0-0-0.5 460-114141-44 

43 cs B-046-S0-0.5-2.0 460-114141-45 

44 cs B-044-S0-0-0.5 460-114141-46 

45 cs B-044-S0-0.5-2.0 460-114141-47 

46 cs B-044-S0-1 0-12 460-114141-48 

47 cs B-048-S0-0-0.5 460-114141-49 

48 cs B-048-S0-0.5-2.0 460-114141-50 

49 cs ts-048-S0-1 0-12 460-114141-51 

50 't CFMW-EB1-AQ 460-114141-52 

51 
~-& B-121-S0-0.5-2.0MS 460-114141-21 MS 

52 1ts-121-S0-0.5-2.0MSD c~ 460-114141-21 MSD 

L:\Roux Associates\Columbia Falls\36446A3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: o' A"crt( 
Page:2of_2 

Reviewer: sJt, 
2nd Reviewer: 0 / 

Date 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/18/16 

05/18/16 



LDC #: 36446A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

53 f:~< CSFB-011-S0-0.5-2.0MS 460-114141-42MS 

54 cs "'B-011-S0-0.5-2.0MSD 460-114141-42MSD 

55 cs FB-011-S0-1 0-12MS 460-114141-43MS 

56 c~ PB-011-S0-1 0-12MSD 460-114141-43MSD 

57 

58 

59 

60 

1~=;1 

Notes· 

1 fvfl? ~~6- ~'q ~lf& A-A 
') - ~"t; 74et I 
, - ?t.q ~,; 

u- - H ~~7'/ , 
I 

L:\Roux Associates\Columbia Falls\36446A3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date: oc./( cf. tf1. 

Page:~of_2__ 
Reviewer: .JV<, 

2nd Reviewer: ~ 

Date 

05/19/16 

05/19/16 

05/19/16 

05/19/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

/ 
Method: GC PLC 

Was in this SDG? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation worksheet. 

Level IV checklist GC_HPLC rev01.wpd 

Page:j_of_L_ 
Reviewer: JVG 

2nd Reviewer: G~ 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lof_L 
Reviewer: JVG 

2nd Reviewer: G._/ 



LDC #: 36446A3b 

METHOD: GC _L_ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 
average CF = sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 5/11/2016 Aroclor 1260-1 CLP1 (BNB) 

GC11 Aroclor 1260-1 CLP2 (BNB) 

2 I CAL 2/24/2016 Aroclor 1260-1 CLP1 (BNB) 

GC8 Aroclor 1260-1 CLP2 (BNB) 

3 I CAL 5/12/2016 Aroclor 1260-1 CLP1 (BNB) 

GC09 Aroclor 1260-1 CLP2 (BNB) 

040116 Be81280 !\~ 

Reported 

CF 

(1 000 std) 

0.0220 

0.0368 

0.0623 

0.0515 

0.0220 

0.0391 

Where: 

Recalculated 

CF 

(1000 std) 

0.0220 

0.0368 

0.0623 

0.0515 

0.0220 

0.0391 

A =Area of compound 

C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average RRF Average RRF %RSD 

(Initial) (Initial) 

0.0236 0.0236 5.2 

0.0393 0.0393 6.6 

0.0634 0.0634 2.9 

0.0542 0.0542 6.6 

0.0236 0.0236 6.7 

0.0432 0.0432 6.6 

Recalculated 

%RSD 

5.2 

6.7 

. 2.9 

5.8 

6.7 

9.7 



LDC # 36446A3b 

METHOD:GC hPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 

were recalculated for the compounds identified below using the following calculation: 

Where: 
Percent difference (%0) = 100 * (N - C)/N N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

~-- ~ -- --

Reported Recalculated Reported Recalculated 

Calibration CF CF CF %0 %0 
# Standard ID Date Compound 

1 T132538 5/24/2016 Aroclor 1260-1 CLP2 0.0236 0.0228 0.0228 3.4 3.4 

GC11 Aroclor 1260-1 CLP1 0.0393 0.0384 0:0384 2.5 2.5 

2 8F011549 5/24/2016 Aroclor 1260-1 CLP2 0.0634 0.0656 0.0656 3.5 3.5 

GC8 Aroclor 1260-1 CLP1 0.0542 0.0553 0.0553 2.0 2.0 

3 9F002117 5/23/2016 Aroclor 1260-1 CLP2 0.0236 0.0236 0.0236 0.2 0.2 

GC9 Aroclor 1260-1 CLP1 0.0432 0.0428 0.0428 0.8 0.8 

4 9F002174 5/24/2016 Aroclor 1260-1 CLP2 0.0236 0.0270 0.0270 14.5 14.5 

GC9 Aroclor 1260-1 CLP1 0.0432 0.0405 0.0405 6.2 6.2 



LDC #:_~_c,_4_'f-, A-?b VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample 41:, 
Surrogate 

Surrogate Column Spiked 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl C{;p I '9;, i 

Decachlorobiphenvl 7 1.-

S I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate 
Surrogate Column Spiked · 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

I 

I 

I 

I 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re[!orted 

&,:z..¥' 1?-4 
*'i t.?q, (o lie:; 

Surrogate Percent 
Found Recovery 

I Re[!Orted 

Surrogate Percent 
Found Recovery 

I Re[!orted 

Surrogate Percent 
Found Recovery 

I Re[!orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 

I~ I 
Iff ;..-

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Notes: ________________________________________________________________________________ __ 

SURRCALCpest.wpd 



LDC #: ?IP4=-4G A'?A.. VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: srry-

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplic:ate percent recovery 

:::l Spike Sample Spiked Sample Matrix Spike I Matrix Spike Duplicate IC-- MS/MSD ~~ 
Added Concentr;ttion ConcentiJ.ttion J II jl 

( ~ ,k~ ) ( ~ t\c:l}. ( Jf-S /~ Percent Recovery Percent Recovery RPDJ 

MS J v MSD - MS I MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
gamma-BHC 

4,4'-DDT 

Aroclor 1260 o, ~%( 
0.?6~ 0 0 ?'60 o. cf-7~ -lo4 f o'f I~/ 131 ,, ""2.---'~ 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: :!:(p4 fG A ';IJ.- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: L csff. q.c, 0- "?>G> 7 .;- ~t{ /2-A 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I ~ Spike --l Spiked Sample lCS I LCSD II LCSILCSD I 
Added Concentration 

Compound ( ) ( ) Percent Recovery I Percent Recovery II RPD I 
r' ''4'0' , R'"**W'"\"·Thf'l·~·ll I II I II I II I II I I :~, i~l),m ;~;;~~:,~~t5''f';mfi~. ;; LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc. 

II I II I II I II I II I 
gamma-BHC 

4,4'-DDT 

Aroclor 1260 0, !1'3? 
1-II'r O,c\'f7 }.Jl>r ) ~'f 

'"' 'f 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG / 
2nd reviewer: 0/ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Sample J.D. 
fv1) 17,.0 c 4> -y 

1-C) 17))- \'240- \ 

Cone.= · (4>~"L-Uo72 ( 'J-12 
('e"1~ cf1111) ( o. ot.~>c.) 

= (, 4 ~~If 

I "'6 1Jft.( ==- t;'(~.t8 .,_ c,,'f. 'f t- Hf. ~ -r "!-~ r r HZ.,_ 

+ ~ ~-!.. I; t- ' ,.., . 1 "1- 's g,7 

~ 
'::' Gcf8.Z~ 

fl',_,..;. ~- ::: (i cf g_ 2~} Cr'fl ~t>.l) 

(i ~. D ~ ) ( I() 0() ) 

- 0.4~'- Pv; ~~~ -

Reported Calculated 

Concen~~~on Concentration 
# Sample ID Compound (~ I ( ) Qualification 

U-S IU,o I) tf~ y- v 

Note: ______________________________________ _ 



LDC Report# 36446A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 
CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 
CFSB-127 -S0-1 0-12 460-114141-3 Soil 05/18/16 
CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 
CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 
CFSB-125-S0-10-12 460-114141-6 Soil 05/18/16 
CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 
CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 
CFSB-126-S0-1 0-12 460-114141-9 Soil 05/18/16 
CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 
CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 
CFSB-120-S0-1 0-12 460-114141-12 Soil 05/18/16 
CFMW-029-S0-0-0.5 460-114141-13 Soil 05/18/16 
CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 
CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 
CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 
CFMW-01 0-S0-0.5-2.0 460-114141-17 Soil 05/18/16 
CFMW-01 0-S0-1 0-12 460-114141-18 Soil 05/18/16 
CFMW-1 0-S0-0-0.5-Pb 460-114141-19 Soil 05/18/16 
CFSB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 
CFSB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 
CFSB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 
CFSB-DUP1-SO 460-114141-23 Soil 05/18/16 
CFMW-018-S0-0-0.5-Pb 460-114141-24 Soil 05/19/16 
CFSB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 
CFSB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36446A4A_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-124-S0-1 0-12 460-114141-27 Soil 05/19/16 
CFSB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 
CFSB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 
CFSB-122-S0-1 0-12 460-114141-30 Soil 05/19/16 
CFSB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 
CFSB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 
CFSB-123-S0-1 0-12 460-114141-33 Soil 05/19/16 
CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 
CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 
CFMW-018-S0-1 0-12 460-114141-36 Soil 05/19/16 
CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 
CFSB-013-S0-0-0.5 460-114141-38 Soil 05/19/16 
CFSB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 
CFSB-013-S0-1 0-12 460-114141-40 Soil 05/19/16 
CFSB-011-S0-0-0.5 460-114141-41 Soil 05/19/16 
CFSB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 
CFSB-011-S0-10-12 460-114141-43 Soil 05/19/16 
CFSB-046-S0-0-0.5 460-114141-44 Soil 05/20/16 
CFSB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 
CFSB-044-S0-0-0.5 460-114141-46 Soil 05/20/16 
CFSB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 
CFSB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 
CFSB-048-S0-0-0.5 460-114141-49 Soil 05/20/16 
CFSB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 
CFSB-048-S0-1 0-12 460-114141-51 Soil 05/20/16 
CFMW-EB1-AQ 460-114141-52 Water 05/20/16 
CFMW-029-S0-0.5-2.0MS 460-114141-14MS Soil 05/18/16 
CFMW-029-S0-0.5-2.0DUP 460-114141-14DUP Soil 05/18/16 
CFSB-121-S0-0.5-2.0MS 460-114141-21 MS Soil 05/18/16 
CFSB-121-S0-0.5-2.0DUP 460-114141-21 DUP Soil 05/18/16 
CFSB-011-S0-0.5-2.0MS 460-114141-42MS Soil 05/19/16 
CFSB-011-S0-0.5-2.0DUP 460-114141-42DUP Soil 05/19/16 
CFSB-048-S0-1 0-12MS 460-114141-51 MS Soil 05/20/16 
CFSB-048-S0-10-12DUP 460-114141-51 DUP Soil 05/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Methods 7470A/7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB1-AQ 05/20/16 Calcium 385 ug/L No associated samples in 
this SDG 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 
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Spike ID 
(Associated Samples) Analyte %R(Limits) Flag AorP 

CFSB-121-S0-0.5-2.0MS Antimony 41 (75-125) UJ (all non-detects) A 
(CFSB-127-S0-0-0.5 
CFSB-127 -S0-0.5-2.0 
CFSB-127 -S0-1 0-12 
CFSB-125-S0-0-0.5 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-1 0-12 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0-0.5 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0-0.5 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-10-12 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0) 

CFSB-011-S0-0.5-2.0MS Antimony 40 (75-125) J- (all detects) A 
(CFSB-121-S0-1 0-12 UJ (all non-detects) 
CFSB-DUP1-SO Copper -23 (75-125) J- (all detects) 
CFSB-124-S0-0-0.5 UJ (all non-detects) 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-10-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-10-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0.5-2.0) 

CFSB-048-S0-1 0-12MS Antimony 71 (75-125) J- (all detects) A 
(CFSB-011-S0-0-0.5 UJ (all non-detects) 
CFSB-011-S0-10-12 
CFSB-046-S0-0-0. 5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0.5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-10-12 
CFSB-048-S0-0-0. 5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12) 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFSB-048-S0-1 0-12MS Barium 137 (75-125) J+ (all detects) A 
(CFSB-011-S0-0-0.5 
CFSB-011-S0-10-12 
CFSB-046-S0-0-0. 5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0.5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-0-0.5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12) 

For CFSB-011-S0-0.5-2.0MS, although the percent recoveries were severely low for 
Copper, the associated sample results were qualified as estimated (J/UJ) since the post 
spike recoveries were within the QC limits for this analyte. 

For CFSB-121-S0-0.5-2.0MS, no data were qualified for Aluminum, Barium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFSB-011-S0-0.5-2.0MS, no data were qualified for Aluminum, Calcium, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFSB-048-S0-1 0-12MS, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUPID 
(Associated Samples) Analyte RPD (Limits) Flag AorP 

CFSB-011-S0-0.5-2.0DUP Arsenic 27 (!>20) J (all detects) A 
(CFSB-121-S0-1 0-12 Copper 58 ($20) J (all detects) 
CFSB-DUP1-SO Manganese 24 ($20) J (all detects) 
CFSB-124-S0-0-0.5 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-10-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0.5-2.0) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Flag AorP 

CFSB-011-S0-0.5-2.0 Aluminum 11 (!>10) CFSB-121-S0-10-12 J (all detects) A 
CFSB-DUP1-SO 
CFSB-124-S0-0-0.5 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-10-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0.5-2.0 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 
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XI. Field Duplicates 

Samples CFSB-121-S0-0-0.5 and CFSB-DUP1-SO and samples CFMW-018-S0-10-12 
and CFMW-DUP2-SO were identified as field duplicates. No results were detected in 
any of the samples with the following exceptions: 

Concentration {mg/Kg) 

Analyte CFSB-121-S0-0-0.S CFSB-DUP1-SO RPD {Limits) Flag AorP 

Aluminum 18100 15500 15 (S50) - -

Arsenic 5.0 4.8 4 (S50) - -

Barium 195 187 4 (S50) - -

Beryllium 0.66 0.59 11 (S50) - -

Calcium 2570 2700 5 (S50) - -

Chromium 10 9.3 7 (S50) - -

Cobalt 6.4 5.9 8 (S50) - -

Copper 12.6 11.6 8 (S50) - -

Iron 16500 15900 4 (S50) - -

Lead 11.5 10.7 7 (S50) - -

Magnesium 7030 6400 9 (S50) - -

Manganese 529 492 7 (S50) - -

Mercury 0.013 0.014 7 (S50) - -

Nickel 13.0 13.2 2 (S50) - -

Potassium 1080 1180 9 (S50) - -

Sodium 39.6 38.0 4 (S50) - -

Vanadium 15.9 15.6 2 (S50) - -

Zinc 57.9 54.0 7 (S50) - -
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Concentration (mg/Kg) 

Analyte CFMW-018-50-1 0-12 CFMW-DUP2-SO RPD (Limits) Flag AorP 

Aluminum 6030 7290 19 (~50) - -

Arsenic 4.7 4.5 4 (~50) - -

Barium 48.0 46.4 3 (~50) - -

Beryllium 0.30 0.32 6 (~50) - -

Calcium 35100 32300 8 (~50) - -

Chromium 8.2 8.8 7 (~50) - -

Cobalt 4.5 5.4 18 (~50) - -

Copper 9.5 11.1 16 (~50) - -

Iron 12700 13800 8 (~50) - -

Lead 6.0 6.0 0 (~50) - -

Magnesium 10400 11400 9 (~50) - -

Manganese 362 352 3 (~50) - -

Mercury 0.011 0.011U 0 (~50) - -

Nickel 9.0 10.4 14 (~50) - -

Potassium 455 507 11 (~50) - -

Vanadium 6.9 7.4 7 (~50) - -

Zinc 30.9 35.0 12 (~50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and serial dilution %0, data were qualified as estimated in 
forty-nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-114141-1 

Sample Analyte Flag A orP 

CFSB-127-S0-0-0.5 Antimony J- (all detects) A 
CFSB-127-S0-0.5-2.0 UJ (all non-detects) 
CFSB-127 -S0-1 0-12 
CFSB-125-S0-0-0.5 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-10-12 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0-0.5 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-1 0-12 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0-0.5 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-10-12 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 
CFSB-011-S0-0-0.5 
CFSB-011-S0-10-12 
CFSB-046-S0-0-0. 5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0. 5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-0-0. 5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12 

CFSB-121-S0-10-12 Antimony J- (all detects) A 
CFSB-DUP1-SO UJ (all non-detects) 
CFSB-124-S0-0-0.5 Copper J- (all detects) 
CFSB-124-S0-0.5-2.0 UJ (all non-detects) 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-10-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-10-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-10-12 
CFSB-011-S0-0.5-2.0 

CFSB-011-S0-0-0.5 Barium J+ (all detects) A 
CFSB-011-S0-1 0-12 
CFSB-046-S0-0-0. 5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0.5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-0-0. 5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12 
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Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 



Sample Analyte Flag AorP Reason 

CFSB-121-S0-1 0-12 Arsenic J (all detects) A Duplicate sample analysis 
CFSB-DUP1-SO Copper J (all detects) (RPD) 
CFSB-124-S0-0-0.5 Manganese J (all detects) 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-1 0-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0.5-2.0 

CFSB-121-S0-1 0-12 Aluminum J (all detects) A Serial dilution (%0) 
CFSB-DUP1-SO 
CFSB-124-S0-0-0.5 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-10-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-1 0-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0.5-2.0 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 
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LDC #: 36446A4a 
SDG #: 460-114141-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Date: 0-h~.:;>\uo 
Page:_l_of'~ 

Reviewer: -::::::::., CV 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatiao A[ea I I Cam meets 

Sample receipt/Technical holding times ~ t::;\ l~- zo\1'-.P 

ICP/MS Tune A. 
Instrument Calibration svJ 
ICP Interference Check Sampie (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks ~\0 ~=(_s;.~ (~~') 

Matrix Spike/Matrix Spike Duplicates sw ""t:;,=(~\ (';.~\ {s\\ c~~\ 
Sv..J \)\.JQ 

/ J 
Duplicate sample analysis 

Serial Dilution ~"'-..) 

Laboratory control samples ~ LL.~ \.<:>~~ 
Field Duplicates SA) ~.=~ =- ( "'2.D "'2._~~ c~ ~ ~ 

A.. ./ 

Internal Standard (ICP-MS) 

Sample Result Verification ~ 
()\/<>r<>ll nfn<:>t<:> ~ 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO= No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 

CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 

CFSB-127-S0-10-12 460-114141-3 Soil 05/18/16 

CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 

CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 

CFSB-125-S0-1 0-12 460-114141-6 Soil 05/18/16 

CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 

CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 

CFSB-126-S0-1 0-12 460-114141-9 Soil 05/18/16 

CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 

CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 

CFSB-120-S0-1 0-12 460-114141-12 Soil 05/18/16 

CFMW-029-S0-0-0.5 460-114141-13 Soil 05/18/16 

CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 

CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 

L:\Roux Associates\Columbia Falls\36446A4aW.wpd 
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LDC #: 36446A4a 
SDG #: 460-114141-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020A/7470A/74718) 

Client ID LabiD 

16 CFMW-01 0-S0-0-0.5 460-114141-16 

17 CFMW-01 0-S0-0.5-2.0 460-114141-17 

18 CFMW-01 0-S0-1 0-12 460-114141-18 

19 CFMW-1 0-S0-0-0.5-Pb 460-114141-19 

20 CSFB-121-S0-0-0.5 460-114141-20 

21 CSFB-121-S0-0.5-2.0 460-114141-21 

22 CSFB-121-S0-10-12 460-114141-22 

23 CSFB-DUP1-SO 460-114141-23 

24 CFMW-018-S0-0-0.5-Pb 460-114141-24 

25 CSFB-124-S0-0-0.5 460-114141-25 

26 CSFB-124-S0-0.5-2.0 460-114141-26 

27 CSFB-124-S0-1 0-12 460-114141-27 

28 CSFB-122-S0-0-0.5 460-114141-28 

29 CSFB-122-S0-0.5-2.0 460-114141-29 

30 CSFB-122-S0-1 0-12 460-114141-30 

31 CSFB-123-S0-0-0.5 460-114141-31 

32 CSFB-123-S0-0.5-2.0 460-114141-32 

33 CSFB-123-S0-1 0-12 460-114141-33 

34 CFMW-018-S0-0-0.5 460-114141-34 

35 CFMW-018-S0-0.5-2.0 460-114141-35 

36 CFMW-018-S0-10-12 460-114141-36 

37 CFMW-DUP2-SO 460-114141-37 

38 CSFB-013-S0-0-0.5 460-114141-38 

39 CSFB-013-S0-0.5-2.0 460-114141-39 

40 CSFB-013-S0-1 0-12 460-114141-40 

41 CSFB-011-S0-0-0.5 460-114141-41 

42 CSFB-011-S0-0.5-2.0 460-114141-42 

43 CSFB-011-S0-1 0-12 460-114141-43 

44 CSFB-046-S0-0-0.5 460-114141-44 

45 CSFB-046-S0-0.5-2.0 460-114141-45 

46 CSFB-044-S0-0-0.5 460-114141-46 

47 CSFB-044-S0-0.5-2.0 460-114141-47 

48 CSFB-044-S0-1 0-12 460-114141-48 

49 CSFB-048-S0-0-0.5 460-114141-49 

50 CSFB-048-S0-0.5-2.0 460-114141-50 

L:\Roux Associates\Columbia Falls\36446A4aW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: fo.\\'o\\'IP 

Page:-'.:of~ 
Reviewer: ~ <:;;;> 

2nd Reviewer:~ 

Date 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 



LDC #: 36446A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Client ID LabiD 

51 CSFB-048-S0-1 0-12 460-114141-51 

52 CFMW-EB1-AQ 460-114141-52 

53 CFMW-029-S0-0.5-2.0MS l~ 460-114141-14MS 

54 CFMW-029-S0-0.5-2.0DUP ~- 460-114141-14DUP 

55 CSFB-121-S0-0.5-2.0MS P\.\\ 460-114141-21 MS 

56 CSFB-121-S0-0.5-2.0DUP ~ 460-114141-21DUP 

57 CSFB-011-S0-0.5-2.0MS ~' 460-114141-42MS 

58 CSFB-011-S0-0.5-2.0DUP l, 460-114141-42DUP 

59 CSFB-048-S0-1 0-12MS ~ 460-114141-51 MS 

60 CSFB-048-S0-1 0-12DUP l 460-114141-51 DUP 

61 

62 

63 

64 

I'; I; 

Matrix 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: Co ll~.ah¥? 
Page:~of~ 

Reviewer: 2>'V 
2nd Reviewer:~ 

Date 

05/20/16 

05/20/16 

05/18/16 

05/18/16 

05/18/16 

05/18/16 

05/19/16 

05/19/16 

05/20/16 

05/20/16 

Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36446A4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/ 

7 
Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ~ 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/' 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP lntetference Check Sample 

Were ICP interference check samples performed daily? 
.r 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 
/ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_, of '2... 
Reviewer: QS> 

2nd Reviewer: 0~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ./ 
of the intens_lty_ of the internal standard in the associated initial calibration? 

r 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I (ICP)/>1 OOX the MDUICP/MS\? 

/ 

/ 
Were all oercent differences (%Ds\ < 1 0%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:_kof ~ 
Reviewer: ~-o 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___l_of~ 
Reviewer: ~9 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

S::.mnl~ ID M::.trix Taraet Analvte Listli.AI \ 

\-\~I~J 
'Z.:S.-~\ s ~~~~~~fsa{B~/cl)ka££~~~{MgfJ~.~tJr~Mo, B, Sn, Ti, v '-" L/ \../ ~ '-"' ......... ........ ........... ......... '-' - '--' '-" -'-"'-"' \._/ '-" ........ ._,- -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

h,Z-4 s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, FePtbMg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
"-"""" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

SL w ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

/lt::.':;:3-\~ > AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn.AJNi, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
"-"""" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

(J.c-.."'5.<;.-~ s 4:"1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o, B, Sn, Ti, 

' AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

t}..c:s.t1-W 5 Wsb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mr1)Hg,~, Se, Aq, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::.lv!':i!': M!=!thnd 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fa Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn') Hg,CNi:" K, Se, Ag, Na, Tl, V, zrl) Mo, B, Sn, Ti, 

r,FAA AI !=:h Ac:. R:::. Rt=> r.rl r.::. r.r r.n r.o l=t=> Ph ~An Mn 1-ln 1\li I< !=:t=> An 1\1:::. Tl \1 7n Mn R !=:n Ti 

Comments: Mercury by CVAA if performed 



LDC #: 36446A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of_l 
Reviewer: ;3.9 

2nd Reviewer: ~ 

Y) N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
....._ N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
VE~ONLY: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients >0.995? 

I Y/N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
C/ 

:If. n,t .. r.,rihr,tinn rn 4n,lvt<> Of"R /1, C:"rnnlo<> n .. ,r;f;,..,t;nn nf n"t" 

05/25/16 CRI (22:53) Sb 131 (70-130) 22-23, 25-51 Np_Qljal. (True and found value_of CRI < MDL) 

Comments: ____________________________________________________________________________________________________________________ __ 

36446A4a.wpd 



LDC #: 36446A4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

ugll Associated sample units: mqlkq 
05120116 Soil factor applied -----:::~;,;.~;,:------

Field Blank I Rinsate I Other 

No Qual. 

(\:>0.e__ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36446A4aFB. wpd 

Page:_Lot_l_ 

Reviewer: ~~ 
2nd Reviewer: ~ 



LDC #: 36446A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

E>Wse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of_l_ 

Reviewer: C$\) 
2nd Reviewer: ~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~~~~~. ~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-e. M~ln M"triY 

55 s 

57 s 

59 s 

Comments: 55: AI, Ba, Fe. Mq, Mn > 4X 
57: AI, Ca. Mq, Mn > 4X 
59: AI, Ca. Fe. Mq, Mn > 4X 

36446A4a.wpd 

t.n,.lvt,. 

Sb 

Sb 
Cu 

Sb 

Ba 

MS 
0' .... A, -' ~"mnl,.c:: 

41 1-18, 20-21 

40 22-23, 25-40, 42 
-23 

71 41, 43-51 

137 

Postspike 
n. ·~· (71;;.1?1;;\ 

J-/UJ/A (nd) 

J-/UJ/A (nd) 
J-/UJ/A (det) 103 

J-/UJ/A (det = 
46) 

J+det!A (det) 



LDC #: 36446A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
~lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_l_ 

Reviewer: <:S~ 
2nd Reviewer: ~ 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
. 1 .~) N/A Were all duplicate sample relative percent differences (RPD).::: 20% for water samples and .::: 35% for soil samples? If no, see qualifications below. A control 
' ; limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 

<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 
!Y5VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-II n.,+, n .. .,..;,..,+, 1n M.,+r;v 1\n.,lu+o RPn fl imitc:\ n:u. . fl imitc:\ A roo n.,-•·· 

58 s As 27 (:<20) 22-23, 25-40, 42 J/UJ/A (det) 
Cu 58 (<20) J/UJ/A (det) 
Mn 24 (<20) J/UJ/A (det) 

Comments: ______________________________________________________________________________________________________________ _ 

36446A4aDUP.wpd 



LDC #: 36446A4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020A/7471B) 

See Level IV Recalculation Worksheet for recalculations. 

0 

11 22-23, 25-40, 42 

Page:~ of~ 
Reviewer: ·:s 'V 

2nd Reviewer: ~ 

.. 

_J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ __ 

36446A4a.wpd 



LDC#: 36446A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 
,~ 

Were field duplicate pairs identified in this SDG? ~ 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 20 23 

Aluminum 18100 15500 

Arsenic 5.0 4.8 

Barium 195 187 

Beryllium 0.66 0.59 

Calcium 2570 2700 

Chromium 10 9.3 

Cobalt 6.4 5.9 

Copper 12.6 11.6 

Iron 16500 15900 

Lead 11.5 10.7 

Magnesium 7030 6400 

Manganese 529 492 

Mercury 0.013 0.014 

Nickel 13.0 13.2 

Potassium 1080 1180 

Sodium 39.6 38.0 

Vanadium 15.9 15.6 

Zinc 57.9 54.0 

Page:'Z-o(Z ... 
Reviewer: 139 

2nd Reviewer:~ 

RPD Qual. 
(~50) (Parent Only) 

15 

4 

4 

11 

5 

7 

8 

8 

4 

7 

9 

7 

7 

2 

9 

4 

2 

7 



LDC#: 36446A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

{v1N NA Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 36 37 

Aluminum 6030 7290 

Arsenic 4.7 4.5 

Barium 48.0 46.4 

Beryllium 0.30 0.32 

Calcium 35100 32300 

Chromium 8.2 8.8 

Cobalt 4.5 5.4 

Copper 9.5 11.1 

Iron 12700 13800 

Lead 6.0 6.0 

Magnesium 10400 11400 

Manganese 362 352 

Mercury 0.011 0.011U 

Nickel 9.0 10.4 

Potassium 455 507 

Vanadium 6.9 7.4 

Zinc 30.9 35.0 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36446A4a.wpd 

Page:~o(Z... 
Reviewer: 0 ""> 

2nd Reviewer: o/ 

RPD Qual. 
(::50) (Parent Only) 

19 

4 

3 

6 

8 

7 

18 

16 

8 

0 

9 

3 

0 

14 

11 

7 

12 



LDC #: '3io~~'Of\~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:sC>J 
G.-.~ 
. .)....\...\.) 
6'-~0 
~\) 
'[":.~\ 

LLJ 
Z,.\ '.. ,?_ 

C:C .. :J 
s-.::,, 
cc:....u 
\0\-z..S. 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalculated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ''?~ '[ b'¥\ ~ \ '-- I.S.oov~'- \ c::Y2 Y"' <E-
~ 

ICP/MS (Initial calibration) Sc '--\ 0 vq\ '-' u._o \.Jc\.\ \..._ lDD(.~~ 
c:.s ~ 

CVAA (Initial calibration) !-\~ S. .. o\o va.\ '-- S. va_\ \....... \ 0\._ "1 g <?--
--c::J -c.:::s-

ICP (Continuing calibration) 
~\p -t ~G~ ua. \ \...... {'SDO u~\'-- ~9.. or=>~ 

~ ~ 

ICP/MS (Continuing calibration) c6 4C\ -l4. '?::::.\.A\ '--" 'So -.;.a.\.\. ~~ ·y~?-
0 0 

CVAA (Contining calibration) t-\q '-\:_q<; v~\'- 5'->~\ \....- \ -oo~1o\?-
GFAA {Initial calibration) 

u 

GFAA (Continuing calibation) 

II 

eeeor::ted 

%R 

\a2..('_ ?-

\Do'Y.,.~ 

\"0\. "1~ ~ 

qq '''f-1?---

~or"'~ 

\~a"'("'~ 

I 

' Page:~of __ 

Reviewer: .::Sv 
2nd Reviewer: ~ 

Acceptable 
(YIN) 

~ 

Comments: __________________________________________________________________________________________________________________ __ 

calclc.4sw. wpd 



LDC#:UA40~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: ~ "V 

2nd Reviewer: C--1 ....._____ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

Sample 10 

:s£-S ~~ 
\s:.o \ 
LL--<-, 
to'..C)\ 

\--'\.':> 
4'--S.~ 
v~ 

ts.'-Q-:s 
s.~~ 
.'C..'.\~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check '?b q '-\-'S'-\~ \ '-- \(X:) '--:~\ '-
'---' 

Laboratory control sample 
~~ \\-~~~~ \ "Z.-~ vw-\\~ ---- ,__, 

'-._) ._) 

Matrix spike 

~ 
(SSR-SR) 

'-\---~ V\1\t\. \ ~ ~ -~ \ 'J'I'C\ \ '0-\ 
"--J ._) '-...) ___) 

Duplicate 
~\ \l. \\.6\ tJp., \ ~ \.loiOt\o\1\Ao,\~, 

'-...) ._._) 

ICP serial dilution N.C\. \ 'S;.'S:,\ OD vo_ \ \._. t0~\~ ~'--

I eecalculated I 
I o/oRIRPOI%0 I 

C\ '-\ 0(-:-~ 

q_\,?_%\?-

\ c:F\ =(.;>~ 

·z::i"'fo~~) 

'6~<=>(.,.\) 

D. 

Acceptable 
o/oRIRP0/%0 (Y/N) 

q(\.o(.,.~ ~ 
q\,'2..(~?- \ 

\ 

l CP, '"'/.., <?---

.:Sr.,.R~ 

&.2~/-v 
\..1.-j 

Comments: ____________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



Page:~ofl_ 
Reviewer: 3.'<:) 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: (IV/ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
- N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 
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equation: 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
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Reviewer: ::s~ 

2nd reviewer: 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ S=--«!>--'---~-'E-"--">.,;"'-'-__ \.....:._ ____ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
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};lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
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N N/A Are all detection limits below the CRDL? 
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LDC Report# 36446A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114141-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-127 -S0-0-0.5 460-114141-1 Soil 05/18/16 
CFSB-127 -S0-0.5-2.0 460-114141-2 Soil 05/18/16 
CFSB-127 -S0-1 0-12 460-114141-3 Soil 05/18/16 
CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 
CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 
CFSB-125-S0-1 0-12 460-114141-6 Soil 05/18/16 
CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 
CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 
CFSB-126-S0-1 0-12 460-114141-9 Soil 05/18/16 
CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 
CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 
CFSB-120-S0-1 0-12 460-114141-12 Soil 05/18/16 
CFMW-029-S0-0-0.5 460-114141-13 Soil 05/18/16 
CFMW-029-S0-0.5-2.0 460-114141-14 ' Soil 05/18/16 
CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 
CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 
CFMW-01 0-S0-0.5-2.0 460-114141-17 Soil 05/18/16 
C FMW-0 1 0-S0-1 0-12 460-114141-18 Soil 05/18/16 
CFSB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 
CFSB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 
CFSB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 
CFSB-DUP1-SO 460-114141-23 Soil 05/18/16 
CFSB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 
CFSB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 
CFSB-124-S0-10-12 460-114141-27 Soil 05/19/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 
CFSB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 
CFSB-122-S0-1 0-12 460-114141-30 Soil 05/19/16 
CFSB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 
CFSB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 
CFSB-123-S0-10-12 460-114141-33 Soil 05/19/16 
CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 
CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 
CFMW-018-S0-10-12 460-114141-36 Soil 05/19/16 
CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 
CFSB-013-S0-0-0.5 460-114141-38 Soil 05/19/16 
CFSB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 
CFSB-013-S0-10-12 460-114141-40 Soil 05/19/16 
CFSB-011-S0-0-0.5 460-114141-41 Soil 05/19/16 
CFSB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 
CFSB-011-S0-10-12 460-114141-43 Soil 05/19/16 
CFSB-046-S0-0-0.5 460-114141-44 Soil 05/20/16 
CFSB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 
CFSB-044-S0-0-0. 5 460-114141-46 Soil 05/20/16 
CFSB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 
CFSB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 
CFSB-048-S0-0-0.5 460-114141-49 Soil 05/20/16 
CFSB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 
CFSB-048-S0-1 0-12 460-114141-51 Soil 05/20/16 
CFMW-EB1-AQ 460-114141-52 Water 05/20/16 
CFSB-120-S0-0-0.5DUP 460-114141-10DUP Soil 05/18/16 
CFMW-029-S0-1 0-12MS 460-114141-15MS Soil 05/18/16 
CFMW-029-S0-1 0-12MSD 460-114141-15MSD Soil 05/18/16 
CFSB-121-S0-0.5-2.0MS 460-114141-21MS Soil 05/18/16 
CFSB-121-S0-0.5-2.0MSD 460-114141-21MSD Soil 05/18/16 
CFSB-121-S0-0.5-2.0DUP 460-114141-21DUP Soil 05/18/16 
CFSB-124-S0-0.5-2.0MS 460-114141-26MS Soil 05/19/16 
CFSB-124-S0-0.5-2.0MSD 460-114141-26MSD Soil 05/19/16 
CFMW-0 18-S0-1 0-12MS 460-114141-36MS Soil 05/19/16 
CFMW-0 18-S0-1 0-12MSD 460-114141-36MSD Soil 05/19/16 
CFSB-011-S0-0.5-2.0MS 460-114141-42MS Soil 05/19/16 
CFSB-011-S0-0.5-2.0MSD 460-114141-42MSD Soil 05/19/16 
CFSB-011-S0-0.5-2.0DUP 460-114141-42DUP Soil 05/19/16 
CFSB-048-S0-1 0-12MS 460-114141-51MS Soil 05/20/16 
CFSB-048-S0-1 0-12MSD 460-114141-51MSD Soil 05/20/16 
CFSB-048-S0-1 0-12DUP 460-114141-51 DUP Soil 05/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSB-121-S0-0.5-2.0MS/MSD Fluoride 63 (90-110) 52 (90-110) J- (all detects) A 
(CFSB-127-S0-0-0.5 
CFSB-127-S0-0.5-2.0 
CFSB-127-S0-10-12 
CFSB-125-S0-0-0.5 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-1 0-12 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0-0.5 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-10-12 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0-0.5 
CFMW-01 0-S0-0.5-2.0 
CFMW-01 0-S0-1 0-12 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0) 
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Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flaa A orP 

CFSB-011-S0-0.5-2.0MS/MSD Fluoride 38 (90-11 0) 36 (90-11 0) J- (all detects) A 
(CFSB-121-S0-1 0-12 
CFSB-DUP1-SO 
CFSB-124-S0-0-0.5 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-10-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-1 0-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-1 0-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0-0.5 
CFSB-011-S0-0.5-2.0) 

CFSB-048-S0-1 0-12MS/MSD Fluoride 34 (90-110) 39 (90-110) J- (all detects) A 
(CFSB-011-S0-10-12 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0.5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-1 0-12 
CFSB-048-S0-0-0.5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFSB-120-S0-0-0.5DUP Fluoride 56 (::;20) J (all detects) A 
(CFSB-120-S0-0-0.5) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 
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IX. Field Duplicates 

Samples CFSB-121-S0-0-0.5 and CFSB-DUP1-SO and samples CFMW-018-S0-10-12 
and CFMW-DUP2-SO were identified as field duplicates. No results were detected in 
any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CF58·121-50-0-0.S CF58-DUP1-50 RPD (Limits) Flag AorP 

Fluoride 13.5 9.05 39 {S50) - -

Cyanide 0.10 0.091 9 (S50) - -

Concentration (mg/Kg) 

Analyte CFMW-018-50-1 0-12 CFMW-DUP2-50 RPD (Limits) Flag AorP 

Fluoride 4.07 4.03 1 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and DUP RPD, data were qualified as estimated in forty-nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114141-1 

Sample Analyte Flag AorP Reason 

CFSB-127-S0-0-0.5 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFSB-127-S0-0.5-2.0 duplicate (%R) 
CFSB-127 -S0-1 0-12 
CFSB-125-S0-0-0.5 
CFSB-125-S0-0.5-2.0 
CFSB-125-S0-10-12 
CFSB-126-S0-0-0.5 
CFSB-126-S0-0.5-2.0 
CFSB-126-S0-1 0-12 
CFSB-120-S0-0-0.5 
CFSB-120-S0-0.5-2.0 
CFSB-120-S0-10-12 
CFMW-029-S0-0-0.5 
CFMW-029-S0-0.5-2.0 
CFMW-029-S0-1 0-12 
CFMW-01 0-S0-0-0.5 
CFMW-01 0-S0-0.5-2.0 
CFMW-010-S0-10-12 
CFSB-121-S0-0-0.5 
CFSB-121-S0-0.5-2.0 
CFSB-121-S0-1 0-12 
CFSB-DUP1-SO 
CFSB-124-S0-0-0.5 
CFSB-124-S0-0.5-2.0 
CFSB-124-S0-1 0-12 
CFSB-122-S0-0-0.5 
CFSB-122-S0-0.5-2.0 
CFSB-122-S0-1 0-12 
CFSB-123-S0-0-0.5 
CFSB-123-S0-0.5-2.0 
CFSB-123-S0-10-12 
CFMW-018-S0-0-0.5 
CFMW-018-S0-0.5-2.0 
CFMW-018-S0-1 0-12 
CFMW-DUP2-SO 
CFSB-013-S0-0-0.5 
CFSB-013-S0-0.5-2.0 
CFSB-013-S0-1 0-12 
CFSB-011-S0-0-0.5 
CFSB-011-S0-0.5-2.0 
CFSB-011-S0-1 0-12 
CFSB-046-S0-0-0.5 
CFSB-046-S0-0.5-2.0 
CFSB-044-S0-0-0 .5 
CFSB-044-S0-0.5-2.0 
CFSB-044-S0-10-12 
CFSB-048-S0-0-0. 5 
CFSB-048-S0-0.5-2.0 
CFSB-048-S0-1 0-12 

CFSB-120-S0-0-0.5 Fluoride J (all detects) A Duplicate sample analysis 
(RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-114141-
1 

No Sample Data Qualified in this SDG 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114141-1 

No Sample Data Qualified in this SDG 

9 
V:ILOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36446A6_RA4.DOC 



LDC#: 36446A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Level IV 
Laboratory: Test America. Inc. 

Date:cAroh\0 
Page:~of'""S. 

Reviewer: ..:::S."'V 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Af'~ 3-co, 
0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Y:alidatiac A[ea 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

)(( n\/l!>r<>ll '" nf rl<>l<> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Cam meets 

A.. S\\%-2-o\\'10 

f::..... 
p..... 
p..__ 

\-...)v G.~-=- (s.o) 
sw k.stJ= <;<a>L L-";(.;:\: ~0.~ 
Sw V.J< 
~ Sk:..~ \ LL<:::.\Q 

sw R = LY'\;u . .\ (~ ,~S) 
p...., 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

Client ID Lab ID Matrix Date 

1 CFSB-127-S0-0-0.5 460-114141-1 Soil 05/18/16 

2 CFSB-127-S0-0.5-2.0 460-114141-2 Soil 05/18/16 

3 CFSB-127-S0-10-12 460-114141-3 Soil 05/18/16 

4 CFSB-125-S0-0-0.5 460-114141-4 Soil 05/18/16 

5 CFSB-125-S0-0.5-2.0 460-114141-5 Soil 05/18/16 

6 CFS B-125-S0-1 0-12 460-114141-6 Soil 05/18/16 

7 CFSB-126-S0-0-0.5 460-114141-7 Soil 05/18/16 

8 CFSB-126-S0-0.5-2.0 460-114141-8 Soil 05/18/16 

9 CFSB-126-S0-10-12 460-114141-9 Soil 05/18/16 

10 CFSB-120-S0-0-0.5 460-114141-10 Soil 05/18/16 

11 CFSB-120-S0-0.5-2.0 460-114141-11 Soil 05/18/16 

12 CFSB-120-S0-10-12 460-114141-12 Soil 05/18/16 

13 CFMW-029-S0-0-0.5 460-114141-13 Soil 05/18/16 

14 CFMW-029-S0-0.5-2.0 460-114141-14 Soil 05/18/16 

15 CFMW-029-S0-1 0-12 460-114141-15 Soil 05/18/16 

16 CFMW-01 0-S0-0-0.5 460-114141-16 Soil 05/18/16 

17 CFMW-01 0-S0-0.5-2.0 460-114141-17 Soil 05/18/16 

~lv<J\'~&e.: W = '?Po-.~ 
~~ q~~ 1 

V:\LOGIN\Roux Associates\Columbia Falls\36446A6W.wpd 
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LDC #: 36446A6 

SDG #: 460-114141-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: ~ -zo\\ ¥> 

Page:2_of ~ 
Reviewer: 2::JO 

2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

Client ID LabiD Matrix Date 

18 CFMW-01 0-S0-1 0-12 460-114141-18 Soil 05/18/16 

19 CSFB-121-S0-0-0.5 460-114141-20 Soil 05/18/16 

20 CSFB-121-S0-0.5-2.0 460-114141-21 Soil 05/18/16 

21 CSFB-121-S0-1 0-12 460-114141-22 Soil 05/18/16 

22 CSFB-DUP1-SO 460-114141-23 Soil 05/18/16 

23 CSFB-124-S0-0-0.5 460-114141-25 Soil 05/19/16 

24 CSFB-124-S0-0.5-2.0 460-114141-26 Soil 05/19/16 

25 CSFB-124-S0-1 0-12 460-114141-27 Soil 05/19/16 

26 CSFB-122-S0-0-0.5 460-114141-28 Soil 05/19/16 

27 CSFB-122-S0-0.5-2.0 460-114141-29 Soil 05/19/16 

28 CSFB-122-S0-1 0-12 460-114141-30 Soil 05/19/16 

29 CSFB-123-S0-0-0.5 460-114141-31 Soil 05/19/16 

30 CSFB-123-S0-0.5-2.0 460-114141-32 Soil 05/19/16 

31 CSFB-123-S0-1 0-12 460-114141-33 Soil 05/19/16 

32 CFMW-018-S0-0-0.5 460-114141-34 Soil 05/19/16 

33 CFMW-018-S0-0.5-2.0 460-114141-35 Soil 05/19/16 

34 CFMW-018-S0-10-12 460-114141-36 Soil 05/19/16 

35 CFMW-DUP2-SO 460-114141-37 Soil 05/19/16 

36 CSFB-013-S0-0-0.5 460-114141-38 Soil 05/19/16 

37 CSFB-013-S0-0.5-2.0 460-114141-39 Soil 05/19/16 

38 CSFB-013-S0-1 0-12 460-114141-40 Soil 05/19/16 

39 CSFB-011-S0-0-0.5 460-114141-41 Soil 05/19/16 

40 CSFB-011-S0-0.5-2.0 460-114141-42 Soil 05/19/16 

41 CSFB-011-S0-10-12 460-114141-43 Soil 05/19/16 

42 CSFB-046-S0-0-0.5 460-114141-44 Soil 05/20/16 

43 CSFB-046-S0-0.5-2.0 460-114141-45 Soil 05/20/16 

44 CSFB-044-S0-0-0.5 460-114141-46 Soil 05/20/16 

45 CSFB-044-S0-0.5-2.0 460-114141-47 Soil 05/20/16 

46 CSFB-044-S0-1 0-12 460-114141-48 Soil 05/20/16 

47 CSFB-048-S0-0-0.5 460-114141-49 Soil 05/20/16 

48 CSFB-048-S0-0.5-2.0 460-114141-50 Soil 05/20/16 

49 CSFB-048-S0-1 0-12 460-114141-51 Soil 05/20/16 

50 CFMW-EB1-AQ 460-114141-52 Water 05/20/16 
. .-

51 CFSB-120-S0-0-0.5DUP \-"' 460-114141-10DUP Soil 05/18/16 

L:\Roux Associates\Columbia Falls\36446A6W.wpd 2 



LDC#: 36446A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114141-1 Level IV 
Laboratory: Test America, Inc. 

Date: 10\w\.'-).0 
Page:Sof'.S 

Reviewer: .~c:::::J . 
2nd Reviewer: 0/' 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

Client ID LabiD Matrix Date 

52 CFMW-029-S0-1 0-12MS G-) 460-114141-15MS Soil 05/18/16 

53 CFMW-029-S0-1 0-12MSD .L 460-114141-15MSD Soil 05/18/16 

54 CSFB-121-S0-0.5-2.0MS t==' C!V 460-114141-21 MS Soil 05/18/16 

55 CSFB-121-S0-0.5-2.0MSD -t, lt 460-114141-21MSD Soil 05/18/16 

56 CSFB-121-S0-0.5-2.0DUP ~ 460-114141-21DUP Soil 05/18/16 

57 CSFB-124-S0-0.5-2.0MS L.t-J 460-114141-26MS Soil 05/19/16 

58 CSFB-124-S0-0.5-2.0MSD l, 460-114141-26MSD Soil 05/19/16 

59 CFMW-018-S0-1 0-12MS u...> 460-114141-36MS Soil 05/19/16 

60 CFMW-018-S0-10-12MSD .L 460-114141-36MSD Soil 05/19/16 

61 CSFB-011-S0-0.5-2.0MS ~ u..J 460-114141-42MS Soil 05/19/16 

62 CSFB-011-S0-0.5-2.0MSD 
.l_., 1, 460-114141-42MSD Soil 05/19/16 

63 CSFB-011-S0-0.5-2.0DUP ~ 460-114141-42DUP Soil 05/19/16 

64 CSFB-048-S0-1 0-12MS ~ 460-114141-51MS Soil 05/20/16 

65 CSFB-048-S0-10-12MSD ~ 460-114141-51 MSD Soil 05/20/16 

66 CSFB-048-S0-1 0-12DUP ~ 460-114141-51DUP Soil 05/20/16 

67 

68 

69 

70 

171 
Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36446A6W.wpd 3 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method _k I~·'lR.-<6 

Validation Area Yes No 

I. Technical holding times 
.....-

All technical holding times were met. 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? /' 

Were the proper number of standards used? -· 
Were all initial calibration correlation coefficients > 0.995? 

.,..-

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? -
Was there contamination in the method blanks? If yes, please see the Blanks _,..-
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
,/ 

~ 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WFTr.-FPA ?010 wnd version 1.0 

NA 

,..... 

-

r 

/ 

Page:_Lof2... 
Reviewer: -:s.s::> 

2nd Reviewer:6Ai ,.c< 

Findings/Comments 



LDC #: :~~\£) VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
.....--

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. .r 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: Z-of.S,. 
Reviewer: ~~ 

2nd Reviewer: C./ 

Findings/Comments 



LDC #: bb~'\; lo ~ \o VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

s~mniP- ID Parameter 

\-"So pH TDS CI/F JNO~ NO? SOd 0-POd Alk,tN1H~ TKN TOG Cr6+ ClOd 
'-" I._/ 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOG Cr6+ ClOd 

tl..c ~' s~.o .• t,-Jl..,-- !&:, pH TDS CI/?)-Jo3 NO? SOd O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 
\.../ 

pH TDS Cl F NO~ NO? SOd O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 
()J._' ".,7.-s::. 

-S\-1:0 pH TDS Cl F N03 N02 S04 O-P0_4_ AlktfJNH3 TKN TOG Cr6+ CIO 
'--"" 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ ClOd 
/).[· ~~-':::,.~ 

~ G::>\-(p'Z.- pH TDS Cl (F) No~ NO? SOd 0-PO Alk[N}JH~ TKN TOG Cr6+ ClOd 
'-"" 

pH TDS Cl F N03 NO? SOd O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO? SO 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO? SOd 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 N02 S04 0-PO_A Alk CN NH3 TKN TOG Cr6+ C104 

pH TDS Cl F N03 NO, SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ NO, SO 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

. pH TDS Cl F NO~ NO? SO 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ NO? SO 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ N02 S04 0-POA Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO~ NO? SO 0-POd Alk CN NH~ TKN TOG Cr6+ CIO 

pH TDS Cl F N03 N02 S04 0-PO<~ Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOG Cr6+ C104 

pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

nH Tn~ r.1 F N(). N(). ~() ()_p() Alk r.N NH. TKN T()r. r.rn+ r.1n 

Page:_1_of_1_ 
Reviewer: JD < 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36446A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:lof~ 
Reviewer: ~Q 

2nd Reviewer:---=::z. 

L-" , J N/A Was a matrix spike analyzed for each matrix in this SDG? 
vdJ)NJA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
VEL IV ONLY: 

YJ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
7 

MS MSD 
,e_ MC::/MC::nln M,.triv An,.htto o·c. '"' 

.,, ... I:;IPn II itnitc::l A, C::,.tnnloc:: n •• ,.lifir,.tinnc:: 

54/55 s F 63 (90-110) 52 (90-110) 1-20 J-/UJ/A (det) 

61/62 s F 38 (90-110) 36(90-110) 21-40 J-/UJ/A (det) 

64/65 s F 34 (90-110) 39 (90-110) 41-49 J-/UJ/A (det) 

- -- -

Comments: __________________________________________________________________________________________________________________ __ 

36446A6MSD.wpd 



LDC #: 36446A6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
f3~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_\_ 

Reviewer: C'S ~ 
2nd Reviewer: ~ 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
.J'&)N/A Were all duplicate sample relative percent differences (RPD) _:: 20% for water samples and_:: 35% for soil samples? If no, see qualifications below. A control 

limit of ~R.L. (~2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

Ill ~.m 
-- -•- • -- , __ ,_..., __ • ___ ,.,_ ---~::.,--•- • --- -- • _., ' • ' ,._......,._,...,._.,_.,,_, t • • ...... ,, ..... ,, ........... 1-1 I ---·-..... 1- .. 1-1 ,...,, 

I 

D119licate ID 

I 

Matcix 

I 

Ana lute 

I 
e~~~~~~sl I m"'~"'" !I imitsl 

I 

Associated Sameles 

In 
Q11alificatioos 

I 
51 s "r- 10* J/UJ/A (det) 

Comments: *Parent only ... other DUP in batch ok 

36446A6.wpd 



LDC#: 36446A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 19 I 22 RPD (,;50) 

I FI,OOd• 

I 

13.5 

I 

9.05 

I 

39 

0.10 0.091 9 Cyanide 

Concentration (mg/kg) 

Analyte 34 I 35 RPD (,;50) 

I Fluoride I 4.07 I 4.03 I 1 

Page:~of~ 
Reviewer: ~ v 

2nd Reviewer: + / 

Qualification 
(Parent only) 

I I 

Qualification 
(Parent only) 

I I 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36446A6.wpd 



LDC #: 3k:J·~~~\p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page: \of'-

Reviewer: ~~ 
2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of£_ was recalculated. Calibration date: s;\ "2.4 \\ \{) 

An initial or continuing calibration verification percent recovery ("'oR) was recalculated for each type of analysis using the following formula: 

"'oR= Found X 100 

True 

Type of analysis 

Initial calibration 

.:r6J 'l-"'-Ot 

- --

Calibration verification 

~ 1-'l..~\lcO 
Calibration verification 

'-'-~ l..'s '- o\ 
Calibration verification 

-

Where, 

---

Analyte Standard 

s1 

s2 

- s3 
r 

s4 

s5 

s6 

~ 
"rou~ 

~A~\~''-
'-.) 

~ 0,\~~~~'-

c...t--J D ,_,~V>~~L 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or ,-2 r or ,-2 (Y/N) 

0.1 12513 

0.2 30144 0.9995 0.9990 

1 147118 ~~ 
2 274180 

3 429136 

4 564283 

'~ -~ \ ~\"-' qs_, %?- q"S,.,\ ~;.,. ~ 

D.t_~'- '1..8./ '?-- C{~(~\2-

0.2~\...- G\8Y~ ~ %~/~(..._ -..},'-'( 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results .. ______________________________________________ _ 

*~~\~ 



LDC #: ~~'\\oW VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:lof_l 

Reviewer: ::\'V 
2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

l.L~ Laboratory control sample 

z-z.~~'\-

~<;, 
Matrix spike sample 

l "?::. '-'2-7 

H.s.v Duplicate sample 

~~ .. ~(,o 

S= 
D= 

Element 

C0 

~ 

C..\'-) 

Original sample concentration 
Duplicate sample concentration 

Found/ S True I D 
(units) (units) 

\ct..\~~~ \~~~ 

(SSR-SR) 

io~~'5 \o~q_~~ 

7-~q~\~ 2-'::,'&~~ 

I e:ecalc111ated ~ e:eectted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

\G\.,\ ""! .... ~?.- \q, \ Y. '?-- ~ 

to~ I- -e._ (d~'%~ 
~ 

D!.~?o \ of. R'?Q ~J.f-

Comments: ______________________________________________________________________________________________________________ _ 

*~~ TOTCLC.S 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: I norgan ics, Method ____..Sm-=---==::::;....___._C"""A:$J.&:=....~~C-

Page:~of~ 
Reviewer:~ 

2nd reviewer: ?/",... 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Y. N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (. \ '\ c_...:::; reported with a positive detect were 
recalculated and verified using the followmg equation: 

Concentration = ~ "f lJ .o'l-4. ~ - 0 . 00\, z_ 

\) : -~ """\ 
~ l;.J~o .1..\<i;j 

# Sample 10 

' z_ 

~ 

'"' -~ 

lP 

I 
R 
~ 

~0 

l\ 

\'2.. 

\~ 

~u.. 

t-.;;. 
~1..0 ,, 
\~ 

\~ 
~0 

RECALC.6 

f\ ,;. 0 . Obi'S\. S 
i .. ~;:;.\,-c.\.,~:. Ll-'61 'S 

Analyte 

CJ-) 

\=-
c_~ 

~ 

c~ 

I(= 

eN 

'£= 
~ 

t= 
L0 

\= 

L.t-.J 
F 
C.\0 

~ 
c..~ 

~ 
6-) 

-~ 

Reported Calculated 
Concentration Concentration Acceptable 

(\1\M\'W.) (~\'?,.-A) (Y/N) 

0-~~ 0-~-1 --~ 
\.~q \-S'-\ 
0-02~ O.o-z_~ 

g ,::,'\_ g,~\ 

0 ,07;:::\--\- O.o~'\ 

0--~1 0 ... '\. \ '-.!I 

Q,'\~ Q,\\0 ~\;-

s ... ~o s,~ ~ 
O.oz_i.O Q.OZ..¥' ~ 
s. ~lo~ <;.. (a"Z_ ~* 
Q.O\~ 0 -0"''\.\ ~"'-

0 ·'4'S 0-~~ ~ 
0-"Z...\.. 0 '-"Z-\ 
S.o,-:::, So,-s 

0 .. ()?_'S,. 0 -0'-~ 
\\~ ,,~ 

0 -~L- 0-.?:::>2.. 

\ \,\? \\-\0 
Q-..\Q 0 ~\0 

\0,\ \0--\ -Jf, 



METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: 'Z.of~ 
Reviewer: ~ '0 

2nd reviewer: ~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~ ?2, \ 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = Recalculation: 
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Sample Calculation Verification 
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Y N N/A Have results been reported and calculated correctly? 
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Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for geL..-- ~), \ reported with a positive detect were 
recalculated and verified using the following equation. 
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LDC Report# 3644681 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: June 22, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012A-S0-0.5-2 460-114275-3 Soil 05/20/16 
CFMW-012A-S0-1 0-12 460-114275-4 Soil 05/20/16 
CFMW-DUP3-SO 460-114275-5 Soil 05/20/16 
CFSB-042-S0-0.5-2 460-114275-8 Soil 05/20/16 
CFSB-042-S0-10-12 460-114275-9 Soil 05/20/16 
CFSB-040-S0-0.5-2 460-114275-11 Soil 05/20/16 
CFSB-040-S0-10-12 460-114275-12 Soil 05/20/16 
CFSB-052-S0-0.5-2 460-114275-13 Soil 05/20/16 
CFSB-052-S0-1 0-12 460-114275-14 Soil 05/20/16 
CFSB-046-S0-10-12 460-114275-15 Soil 05/20/16 
CFSB-051-S0-0.5-2 460-114275-17 Soil 05/21/16 
CFSB-051-S0-10-12 460-114275-18 Soil 05/21/16 
CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 
CFSB-01 0-S0-1 0-12 460-114275-20 Soil 05/21/16 
CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 
CFSB-038-S0-1 0-12 460-114275-22 Soil 05/21/16 
CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 
CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 
CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 
CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 
Trip Blank 460-114275-30 Water 05/21/16 
CFMW-0 12A-S0-1 0-12MS 460-114275-4MS Soil 05/20/16 
CFMW-012A-S0-10-12MSD 460-114275-4MSD Soil 05/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

05/10/16 Carbon disulfide 23.1 All water samples in UJ (all non-detects) A 
SDG 460-114275-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
1 Date Compound %D Samples Flag A orP 

05/26/16 Bromomethane 41.1 All water samples in SDG UJ (all non-detects) A 
(o10561) Bromoform 21.5 460-114275-1 UJ (all non-detects) 

05/26/16 Bromoform 43.1 CFMW-012A-S0-1 0-12 NA -
(k154036) CFMW-DUP3-SO 

CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-10-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-10-12 
CFSB-038-S0-0.5-2 
CFSB-038-S0-1 0-12 
CFSB-050-S0-0.5-2 

05/27/16 Bromomethane 26.6 CFMW-012A-S0-0.5-2 UJ (all non-detects) p 
Chloroethane 28.2 CFSB-052-S0-0.5-2 UJ (all non-detects) 

CFSB-050-S0-1 0-12 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Sample CFMW-EB 1-AQ (from SDG 460-114141-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB1-AQ 05/20/16 Methylene chloride 12 ug/L CFMW-012A-S0-0.5-2 
CFMW-012A-S0-1 0-12 
CFMW-DUP3-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 
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Reported Modified Final 
Sample Compound Concentration Concentration 

CFMW-012A-S0-0.5-2 Methylene chloride 0.00051 mg/Kg 0.0015U mg/Kg 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag . 

CFMW-0 12A-S0-1 0-12MS/MSD 1,1, 1-Trichloroethane 74 (78-139) - UJ (all non-detects) 
(CFMW-012A-S0-1 0-12) 1, 1-Dichloroethane 79 (83-131) - UJ (all non-detects) 

1 ,2,3-Trichlorobenzene 47 (77-116) 73 (77-116) UJ (all non-detects) 
1 ,2,4-Trichlorobenzene 43 (77-116) 70 (77-116) UJ (all non-detects) 
1 ,2-Dichlorobenzene 61 (80-120) - UJ (all non-detects) 
1 ,3-Dichlorobenzene 59 (80-120) - UJ (all non-detects) 
1 ,4-Dichlorobenzene 57 (80-120) - UJ (all non-detects) 
2-Hexanone 64 (75-137) - UJ (all non-detects) 
4-Methyl-2-pentanone 62 (81-121) - UJ (all non-detects) 
Benzene 77 (78-122) - UJ (all non-detects) 
Bromomethane 67 (74-125) - UJ (all non-detects) 
Chlorobenzene 69 (80-120) - UJ (all non-detects) 
Chloroform 78 (80-120) - UJ (all non-detects) 
cis-1 ,2-Dichloroethene 79 (80-120) - UJ (all non-detects) 
cis-1 ,3-Dichloropropene 71 (75-118) - UJ (all non-detects) 
Cyclohexane 74 (77-137) - UJ (all non-detects) 
Ethylbenzene 67 (80-120) - UJ (all non-detects) 
lsopropylbenzene 63 (80-120) - UJ (all non-detects) 
Methyl-tert-butyl ether 76 (80-120) - UJ (all non-detects) 
Methyl cychlohexane 74 (84-127) - UJ (all non-detects) 
m,p-Xylenes 65 (80-120) - UJ (all non-detects) 
o-Xylene 67 (80-120) - UJ (all non-detects) 
Styrene 65 (80-120) - UJ (all non-detects) 
Toluene 71 (80-120) - UJ (all non-detects) 
trans-1 ,2-Dichloroethene 83 (86-126) - UJ (all non-detects) 
trans-1 ,3-Dichloropropene 68 (73-118) - UJ (all non-detects) 
Trichloroethene 75 (80-120) - UJ (all non-detects) 
Vinyl chloride 76 (77-130) - UJ (all non-detects) 

The relative percent differences (RPD) were not evaluated due to the MS/MSD samples 
being spiked at different concentrations. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) o/oR (Limits) Flag A orP 

LCS/D 460-370293/3,4 Bromomethane 67 (74-125) - UJ (all non-detects) p 
(CFMW-012A-S0-0.5-2 
CFSB-052-S0-0.5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-012A-S0-0.5-2 and CFMW-DUP3-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-012A-S0-0.5-2 CFMW-DUP3-SO RPD (Limits) Flag AorP 

Acetone 0.031 0.011 95 (S50) J (all detects) A 

Carbon disulfide 0.0041 0.0019 73 (S50) J (all detects) A 

Methylene chloride 0.00051 0.00033U 43 (S50) NQ -

Toluene 0.00032 0.00020 46 (S50) - -

NQ = One or both results were less than 5x the reporting limit, therefore no data were 
qualified. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, MS/MSD %R, LCS/LCSD %R, and field 
duplicate RPD, data were qualified as estimated in eight samples. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed; other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114275-1 

Sample Compound Flag AorP 

Trip Blank Carbon disulfide UJ (all non-detects) A 

Trip Blank Bromomethane UJ (all non-detects) A 
Bromoform UJ (all non-detects) 

CFMW-0 12A-SO-O. 5-2 Bromomethane UJ (ali non-detects) p 
CFSB-052-S0-0.5-2 Chloroethane UJ (all non-detects) 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0.5-2 
CFSB-045-S0-10-12 

CFMW-012A-S0-1 0-12 1,1, 1-Trichloroethane UJ (all non-detects) A 
1, 1-Dichloroethane UJ (all non-detects) 
1 ,2,3-Trichlorobenzene UJ (all non-detects) 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 
1 ,2-Dichlorobenzene UJ (all non-detects) 
1 ,3-Dichlorobenzene UJ (all non-detects) 
1 ,4-Dichlorobenzene UJ (all non-detects) 
2-Hexanone UJ (all non-detects) 
4-Methyl-2-pentanone UJ (all non-detects) 
Benzene UJ (all non-detects) 
Bromomethane UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
Chloroform UJ (all non-detects) 
cis-1 ,2-Dichloroethene UJ (all non-detects) 
cis-1 ,3-Dichloropropene UJ (all non-detects) 
Cyclohexane UJ (all non-detects) 
Ethyl benzene UJ (all non-detects) 
lsopropylbenzene UJ (all non-detects) 
Methyl-tert-butyl ether UJ (all non-detects) 
Methyl cychlohexane UJ (all non-detects) 
m,p-Xylenes UJ (all non-detects) 
o-Xylene UJ (all non-detects) 
Styrene UJ (all non-detects) 
Toluene UJ (all non-detects) 
trans-1 ,2-Dichloroethene UJ (all non-detects) 
trans-1 ,3-Dichloropropene UJ (all non-detects) 
Trichloroethene UJ (all non-detects) 
Vinyl chloride UJ (all non-detects) 

CFMW-012A-S0-0.5-2 Bromomethane UJ (all non-detects) p 
CFSB-052-S0-0.5-2 
CFSB-050-S0-10-12 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

CFMW-012A-S0-0.5-2 Acetone J (all detects) A 
CFMW-DUP3-SO Carbon disulfide J (all detects) 

J (all detects) 
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(%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Field duplicates (RPD) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114275-1 

Modified Final 
Sample Compound Concentration 

CFMW-012A-S0-0.5-2 Methylene chloride 0.0015U mg/Kg 
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LDC#: 3644681 VALIDATION COMPLETENESS WORKSHEET Date: Ot:~6s.4<.. 
SDG #: 460-114275-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_\ of~ 
Reviewer: .;tV& 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

.j. ;,1 

1 -
2 
... 
3 
~ 

4 

5 

6 

7 

8 ~ 

9 

10 

11 

12 

13 

u .. 1;...1 .. +;...,. .. Area A. Cl 

Sample receipt/Technical holding times Wh 1t 
GC/MS Instrument performance check A 
Initial calibration/ICV A t5vJ ICAt.. ~~?~o,4. y-Y 1oJ S:: eo I. 

Continuing calibration ~lA) CCV !: :2o ?'" 

Laboratory Blanks A- ,, 
s\f.b '! ti6 :::. CfM\.\l- £;~1-A-G.. c~ 1'-o-ft Field blanks 1B= 2\ 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0.5-2 

CFMW-012A-S0-1 0-12 

CFMW-DUP3-SO 

CFSB-042-S0-0.5-2 

CFSB-042-S0-1 0-12 

CFSB-040-S0-0.5-2 

CFSB-040-S0-1 0-12 

CFSB-052-S0-0.5-2 

CFSB-052-S0-1 0-12 

CFSB-046-S0-10-12 

CFSB-051-S0-0.5-2 

CFSB-051-S0-10-12 

CFSB-01 0-S0-0.5-2 

D 

p 

A 
5W 
>w 
>~ 

A 
A 
A 
A 
A 

>{No = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36446B1W.wpd 1 

t> 
l.(~ fp 
-- 1(? 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114275-3 

460-114275-4 

460-114275-5 

460-114275-8 

460-114275-9 

460-114275-11 

460-114275-12 

460-114275-13 

460-114275-14 

460-114275-15 

460-114275-17 

460-114275-18 

460-114275-19 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/21/16 

Soil 05/21/16 

Soil 05/21/16 

l"f/-1"' 
,I 



LDC#: 3644681 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114275-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID Lab ID 

14 CFSB-010-S0-10-12 460-114275-20 

15 CFSB-038-S0-0.5-2 460-114275-21 

16 CFSB-038-S0-1 0-12 460-114275-22 

17 CFSB-050-S0-0.5-2 460-114275-25 
'll 

18 CFSB-050-S0-1 0-12 460-114275-26 

19 CFSB-045-S0-0.5-2 460-114275-28 

20 CFSB-045-S0-1 0-12 460-114275-29 

21 ~ Trip Blank 460-114275-30 

22 CFMW-012A-S0-1 0-12MS 460-114275-4MS 

23 CFMW-012A-S0-10-12MSD 460-114275-4MSD 

24 

25 

26 

27 

I?R 

Notes· 

r r M'~ ~o- '?1 b 2.. .,., II 
- } - ? 7e]$1 ? /7 

~ -~70()1<.?--!7 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: ~If> Llr.. 
Page: ....,...... of ?"' 

Reviewer: ~ 
2nd Reviewer: ~ 

Date 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/20/16 

05/20/16 



LDC #:._"?_~'--c:f_'f.:_(,~B_J VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

and relative 

Was a associated with In this SDG? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
Vc:Jiidatior r.nrnniAIAnP•~~ worksheet. 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of_2_ 
Reviewer: JVG 

2nd Reviewer: (A Z 



LDC #:_"J--L.-_CP4---'-f-" -'--~-'-/ VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page:_2_of.2_ 
Reviewer: JVG 

2nd Reviewer: r9' / 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
----- - -------

A. Chloromethane AA. Tetrachloroethane APA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. · 1,3-Butadiene 

B. Bromomethane B B. 1,1, 2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCG. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TI. 1,2-Dibromoethane TIT. 1,1,2-Trichloro-1,2,2-trifluoroethane nn. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2"Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



LOC #: 3(p 'f 1 (, pI VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

., ·-- -•• .,,,,..,_, __ ,,_,_,..,_,, .. _,.,, __ .,,_,, -•-••--•- _,,_,} ____ ,,.,_, __ ....,,, '"-'' , .... ''-'' "'""'"''' lll.,;ti.IUIIIVIIL: 

Y N N/A Were all %0 within the validation criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

l?s- Ito /iep o o~Ci.l1Jl.- rCtJ c7 ,, ) '2 ~, 1 :ZJ Nf!>t{&o - ? 706g-z..f7 
. I 

-

ICVvoa.wpd 

I -f,rp J 

Page:_Lof_l _ 

Reviewer: JVG 
2nd Reviewer: o.d -

Qualifications 

J- (1.13' /-Pr 



LDC #: "}(p 41~ J? 1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

. . . ... ~ 

(y/N_ N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(NPN/A vvere au "loU ana Kto-s WIImn me vauaauon cmena or ~Lu "loU ana >u.uo KKI"" ( 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

~ /2-(, ;,(4 Q \0 s-& ' f? {-) 41-' 
I X (-) 21. '? 

{)c;: /zr, A'~ k ,-tf~ ~" X lT) 1~.1 

Ot" f~7;{c, k !:?4-0 '0 B (-) ?G,.~ 
p (-) ~).. 

-- ------

CONCAL.wpd 
\ 

Page:_l of_/_ 
Reviewer: JVG 

2nd Reviewer: ~ 

Associated Samples Qualifications 

2.1 M"V... #o- ?7oo sr /7 (}Jb) } -/ur/,ll 
_l- '- .1.- t i 

I 
I 

2. -7 ~ -17 zz z.~ (!..In) .:r t-b-k.4 
/Yff? 46,~-~1624(p )G. '-

I g lg-u f4 f> 1'o ·~162~~h(tJD-, 3-/fiiSOr 
\ I _tt },-., 



LDC #: ?(p 44CP f?l VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 
~ Were field blanks identified in this SDG? 
~ Were target compounds detected in the fi~ld blanks? 

lank units: IA'a /'- Associated sample units: ~ f~ 
Sampling date: o> /'2.() !iv 

1k type: (circle one) Field Blank I Rinsate I Trip Blank I Other: ~g Associated Samples: 

Compound I Blank ID Sample Identification 

~ .. ;:~~\!!i7ft)Jt~;~~~!;~~~~~~j~f~f~~~~~-~w- ~' -~ ;1.,){@~4 I I I ..g... I ,.,. I-Ii- I 

~ 

#tl~ 

"1:tJ I 

I 

E 

I 

12- I 0··~~ ~- oco~;:,1··~z+*9~~··••M /M luo~i,~ u 

Blank units:. __ _ Associated sample units:. __ _ 
Sampling date· 

~~e: {circle one~ Field Blank I Rinsate I TriE Blank I Other: Associated Sameles: 

Compound Blank ID Sample Identification 

'§~j~;YW&;p~~~;,1;,: ;q:.~w:;§:,J I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

1- ~ 

I 

I 

Page:_l of_!_ 
Reviewer: JVG 

2nd Reviewer~ -

I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: "?;(, tf <.f ' 1$1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_of_L 

Reviewer: JVG 
2nd Reviewer~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? ~ 

~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

'22(2; Sn ~-If; tdu.J.. ( ) ( ) ( ) t.. (NJ)j 

( ) ( ) ( ) 

( ) { ) { ) 

( ) ( ) ( ) 

k.ltt '((_ : IZP Vs < not('~ l>tA ei.fetl tp i lud dJj (JlA#\-1-s ( J.t rd aht \b.A t'"'-h I e.. 
( Cl{t/ ,..., ........ .Ju. 

ND ' 
( ) 

I 

( ) ( ) ( ) 

( J ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Comeound II QC Limits {Soil} I RPD {Soli} II QC Limits ~ater} 

H. 1, 1-Dichloroethene 59-172% <22% 61-145% 

s. Trichloroethane 62-137% <24% 71-120% 

v. Benzene 66-142% <21% 76-127% 

cc. Toluene 59-139% <21% 76-125% 

DO. Chlorobenzene 60-133% <21% 75-130% 

MSD.wpd 

Qualifications 

3- /tAT /A 

I RPD (Water} I 
<14% 

<14% 

< 11% 

<13% 

<13% 



QC Sample Results 
Client: Roux Associates, Inc. 
Project/Site: Columbia Falls Aluminum Company 

Method: 82608 -Volatile Organic Compounds (GC/MS) 

Lab Sample !D: 460-114275-4 MS 
Matrix: Solid 
Analysis Batch: 370246 

Sample Sample 

Analyte Result Qualifier 

1,1, 1-Trichloroethane N.-;---;:0-;:;.o"'"oo::;-;5""'4 UU (Wo? 
1,1 ,2,2-Tetrachloroethane 0.00024 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 0.00063 U 
ne 
1,1 .2~Trichloroethane 

1 , 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2,:3~ trichicircitienzene 

1 ,2,4-Trichlorobenzene 

o:ooo4o u 
:r 0.00049 u 

0.00059 u 

1 ,2-Dibromo-3-Chloropropane 

1 ,2-bichlorobenzene 

· NNtJ o:ooo16 u 
kkK o.ooo46 u 

0.00067 u 
o:oo020 u 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

2-Butanone (MEK) 

2~Hexanone 

4-Methyl-2-pentanone (MIBK) 

Acetone 

Benzene 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorotiromomethane 

Chlorodibromomethane 

Chloroethane 

chiorciform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-bichioropropene 

Cyclohexane 

Dichlorobromomethane 

Dichlorodifluoromethane 

Ethyl benzene 

Ethylene Dibromide 

lsopropylbenzene 

Methyl acetate 

Methyl tert-butyl ether 

Methylcyclohexane 

Methylene Chloride 

m-Xylene & p-Xylene 

o~X}tlene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

'2. 
i 

0.00016 u 
0.00024 u 
0.00017 u 
0.00019 u 

0.0011 u 
o.oo13 u 
0.0032 u 
0.0015 u 

V o.ooo29 

0.00019 u 
13 0.00046 u 

0.00062 u 
0.00062 u 

pj) 0.00020 u 
0.00024 u 
0.00021 u 
0.00050 u 

K o:ooo3o u 
0.00054 u 

0..0.. &-.. 0.00031 u 
rz o:ooo21 u 

ssss 0.00066 u 
0.00054 u 
0.00046 u 

~ t; 0.00026 u 
0.00017 u 

vv 0.00024 u 
0.0013 u 

J..\.. 0.00024 u 
T Til 0.00072 u 

0.00046 u 
lz. /l./2.. 0.00016 u 
sss · o.ooo23 u 
Fr o.ooo21 u 

0.00040 u 
cv 0.00027 u 

PJ?I' o.ooo56 u 

Spike MS MS 

Added Result Qualifier 
0.0208 --Ooo-.o;c01;-;:5;;o3 F1 

0.0208 0.0183 

0.0208 0.0175 

o.o2oa 

0.0208 

0.0208 

o.o2oa 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.104 

0.104 

0.104 

0.104 

·a:ozaa· 
0.0208 

0.0208 

o:o2os 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 
· o.o2oa· 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.0208 

0.104 

0.0208 
·a:o2os· 

0.0208 

0.0208 

o:ozoa 
0.0208 

0.0208 

0.0208 

0.0208 

0.0165 

0.0163 F1 

0.0177 

o:oo9aa F:1 

0.00884 F1 

0.0184 

0.0128 F1 

0.0156 

0.0162 

0.0123 F1 

0.0119 F1 

0.0706 

0.0669 F1 

0.0643 F1 

0.0689 

o.o159 F=1 

0.0226 

0.0140 F1 

0.0179 

0.0164 

0.0144 F1 

0.0173 

0.0168 

0.0137 

0.0161 F1 

0.0153 

0.0165 F1 

0.6147 i=1 

0.0154 F1 

0.0167 

0.0155 

0.0139 F1 

0.0175 

0.0132 F1 

0.0994 

0.0158 F1 

0.0153 F1 

0.0177 

0.0136 F1 

0.0139. F1 

0.0136 F1 

0.0141 

0.0147 F1 

0.0172 F1 

Page 152 of 4 796 

'(_~ ,;2? 
TestAmerica Job 10: 460-114275-1 

Client Sample ID: CFMW-012A-S0-10-12 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg · 1> 

mg/Kg 1> 

mg/Kg 1> 
m9il<9 · · · · J:i · 
mg/Kg 1> 

mg/Kg 1> 

Prep Type: Totai/NA 
Prep Batch: 370021 
%Rec. 

Limits 

78-139 

64-128 

84 83-136 

79 

79 

85 

47 

43 

88 

61 

75 

78 

59 

57 

68 

64 

62 

66 

76-118 

83- 131 

80-120 

77-116 

77-116 

63- 131 

80-120 

75-132 

77-124 

80-120 

80-120 

58-150 

75-137 

81 - 121 

66-150 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

» 77 .. 7!U22 

J> 109 47-150 

J> 67 74-125 

J> 86 82-127 

J> 79 62-150 

J> 69 80-120 

J> 83 73-132 

J> 81 68-132 

mg/Kg 1> 

mgiKg 1> 

mg/Kg J> 

mg/Kg 1> 

mgiKg l:i 

mg/Kg 1> 

mg/Kg J> 

mg/Kg 1> 

mg/Kg 1> 

mg/Kg 1> 

mg/Kg 1> 

mg/Kg J> 

mg/Kg 1> 

mg/Kg » 
mg/Kg 1> 

mg/Kg 1> 
mg/Kg · · » 
mg/Kg 1> 

mg/Kg 1> 

mg/Kg 

mg/Kg 

66 63-143 

78 8o-12o 

74 73-130 

79 80-120 

71 75-118 

74 77-137 

80 76-130 

74 73-122 

67 80-120 

84 80-120 

63 so -120 

96 66-150 

76 80-120 

74 84-127 

85 80-120 

65 80-120 

67 8<i-12o 

65 80-120 

68 68-130 

71 80-120 

83 86-126 

TestAmerica Edison 



Client: Raux Associates, Inc. 
Project/Site: Columbia Falls Aluminum Company 

QC Sample Results z..::r-j:z-"'7 
TestAmerica Job ID: 460-114275-1 

Method: 82608 -Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 460-114275-4 MS 
Matrix: Solid 
Analysis Batch: 370246 

Analyte 

trans-1,3-Dichloropropene 

Tricilioroethene · 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

1,2-Dichloroethane-d4 (Surr) 

4-Bromof/uorobenzene 

Dibromofluoromethane (Surr) 

To/uene~d/3 (Surr) 

Sample Sample 

Result Qualifier 
-o-wr--o=-.o=o-=-o1~4 u ( f-..9) 

~ :::: ~ [ 
MS MS 

%Recovery Qualifier 

109 

107 

115 

104 

Lab Sample ID: 460-114275-4 MSD 
Matrix: Solid 
Analysis Batch: 370246 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 
ne 
1 .1 .2~ trichlorcie!hcine 

1 , 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dibromo-3-Chloropropane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3-bichiorotienzene 

1 A-Dichlorobenzene 

2-Butanone (MEK) 

2~Hexanone 

4-Methyl-2-pentanone (MIBK) 

Acetone 

Benzene 

Bromoform 

Bromomethane 

Cartion disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorcibromomeihane 

Chlorodibromomethane 

Chloroethane 

Chlorciforni 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Sample Sample 

Result Qualifier 

0.00054 u 
0.00024 u 
0.00063 u 

o.ooo4o u · · 
0.00049 u 
0.00059 u 
0.00016 u ( IVf)} 
0.00046 u ~ 
0.00067 u 
o:ooo2o u 
0.00016 u 
0.00024 u 
b.66o17 (J 

0.00019 u 
0.0011 u 
b.6o13 (J. 

0.0032 u 
0.0015 u 

0.00029 u 
0.00019 u 
0.00046 u 
0.00062 u 
0.00062 u 
0.00020 u 
0.00024 u 
0.00021 u 
0.00050 u 
o.ooo3o u 
0.00054 u 
0.00031 u 
0.00021 (J 

Spike 

Added 

0.0208 

6.6268" 

0.0208 

0.0208 

Limits 

78-135 

67-126 

61-149 

73-121 

Spike 

Added 

0.0326 

0.0326 

0.0326 

·o.o3ze· 

0.0326 

0.0326 

0.0326 

0.0326 

0.0326 

6.0326 

0.0326 

0.0326 

·a.o326 

0.0326 

0.163 

"6.163 

0.163 

0.163 

0.0326 

0.0326 

0.0326 

0.0326 

0.0326 

0.0326 

0~0326 

0.0326 

0.0326 
0.0326. 

0.0326 

0.0326 

6~6326 

MS MS 

Result Qualifier 

0.0142 F1 
. b.b157 f:1 

0.0161 

0.0159 F1 

MSD MSD 

Result Qualifier 

0.0284 F2 

0.0322 F2 

0.0298 F2 

· o.o3o3 · f:2 

0.0302 F2 

0.0317 F2 

0.0237 F1 F2 

0.0229 F1 F2 

0.0313 F2 

0.0271 F2 

0.0287 F2 

0.0299 F2 

b.o263 f:2 

0.0262 F2 

0.156 F2 

0.147 Fi 

0.146 F2 

0.140 F2 

0.0296 f:2 

0.0427 F2 

0.0257 F2 

0.0318 F2 

0.0309 F2 

0.0280 F2 

0.0314 F2 

0.0330 F2 

0.0246 F2 

o.o298 f:2 

0.0275 F2 

0.0307 F2 

o.o2ao f:2 
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Client Sample ID: CFMW-012A-S0-10-12 
Prep Type: Totai/NA 
Prep Batch: 370021 
%Rec. 

Unit 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

D %Rec Limits 

75 

77 

76 

73-118 

so -120 

73-134 

77-130 

Client Sample ID: CFMW-012A-S0-10-12 
Prep Type: Totai/NA 

h4S D Prep Batch: 370021 

Unit 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

%Rec. RPD 

D %Rec Limits RPD Limit 

<! -----a? 78- 139 ----eo ~ 
99 64-128 

91 83-136 

.. Pc. 93 76-118 

~ 92 83-131 

97 

73 

70 

96 

83 

80-120 

77-116 

77-116 

63- 131 

80-120 

~ 88 75-132 

~ 92 77-124 

Pc so 8o-12b 

~ 80 80-120 

~ 95 58-150 

Pc 90 75-137 

~ 90 81 -121 

~ 86 66-150 

~ 91 78-122 

~ 131 47-150 

~ 79 74-125 

~ 98 82-127 

~ 95 62-150 

~ 86 80-120 

~ 96 73-132 

~ 101 68-132 

~ 75 63-143 
·~· 91 80-120 

~ 84 73-130 

~ 94 80-120 

Pc 86 75-118 

55 

52 

30 

30 

59 . 30 

60 30 

56 30 

a2 J,f.t~t!IA 
89 !,3o 
52 30 

72 30 

59 

60 

73 

75 

75 

75 
78 

68 

60 

62 

59 

56 

61 

65 

58 

65 

56 

6o 

57 

60 

62 

30 

30 

30 

30 

30 

3o 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

TestAmerica Edison 



LDC #: '*f4' f;] 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

,. ,,.,,, 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page: _\_of_l_ 
Reviewer: JVG 

2nd Reviewer: ct1. 

Y(NlN/A ••-•- •••- --- ..,'-,...., __ ,,_ , ___ ,_,, __ '""'''"' -••- ·-·-···- tJ'-'•--11 .. -111-1-11-- I'' ..J} ..... IIIII ···-~-lit Ill·-• - LCS LCSD 
# LCS/LCSDID Compound %R(Limlts) %R(Limits) RPD (Limits) Associated Samples Qualifications 

l.(s lo 4 Cob-'> 7o ;)Jil ~A.4 /} '7 ( 1-4-11<> ( ) ( J 1 g 18- 2o ...,~ l/66- '370 2-lf~ J f'1' ( 1-b) ..1-/JAS /P 
( ) ( ) ( ) 

\. / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 



LDC#: 3644681 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: GC MS VOA (EPA SW 846 Method 82608) 
Y N NA Were field duplicate pairs identified in this SDG? 

N NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 1 3 

F 0.031 0.011 

G 0.0041 0.0019 

E 0.00051 '?4~gg~J 

cc 0.00032 0.00020 

V:\Josephine\FIELD DUPLICATES\3644681 roux columbia falls.wpd 

RPD 
(,;50%) 

95 

73 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:--94t-

Qualifications 
(Parent only) 

Jdets/A 

Jdets/A 

~t.t-o NO~~ ':9 
46 



LDC #: 3644681 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: C< ......,.., 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A.)(C1.)/(~8)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound (IS) 
1 I CAL 5/10/2016 2-Butanone (BUT) 

CVOAMS12 cis-1,2-DCE (FBZ) 
Benzene (CBZ) 
1,1,2,2-TCA (DCB) 

2 I CAL 5/10/2016 MIBK (BUT) 
CVOAMS9 Methyl acetate (FBZ) 

Tetrachloroethene (CBZ) 
1,1,2,2-TCA (DCB) 

051016_ms12 051016_ms9 voa no tba.ods 

Ax = Area of Compound 

c. = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 
RRF RRF 

(RRF 50 std) (RRF 50 std) 
0.2498 0.2498 
0.2797 0.2797 
1.5327 1.5327 
0.8964 0.8964 
3.2496 3.2496 
0.2478 0.2479 
0.4052 0.4052 
1.0496 1.0496 

Reported 
Average RRF 

(Initial) 
0.2697 
0.2923 
1.5699 
0.9457 
3.2509 
0.2412 
0.4088 
1.0387 

A,. = Area of associated internal standard 

~. = Concentration of internal standard 

X= Mean of the RRFs 

Recalculated Reported 
Average RRF %RSD 

(Initial) 
0.2697 11.4 
0.2923 4.6 
1.5699 7.2 
0.9457 6.0 
3.2509 4.7 
0.2412 7.3 
0.4088 4.9 
1.0387 6.8 

Recalculated 
%RSD 

11.4 
4.6 
7.2 
6.0 
4.7 
7.3 
4.9 
6.8 

- --



LDC # 3644661 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

Where: 
Cx = Concentration of compound, 

Page: _1_of_1_ 
Reviewer: JVG 

2nd Reviewer: 0{. 

%Difference= 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound 

Ais =Area of associated internal standard 
Cis= Concentration of internal standard 

Reported Recalculated Reported Recalculated 
Calibration Average RRF RRF RRF %D %D 

# Standard ID Date Compound (IS) (Initial) (CCV) (CCV) 
1 o10561 5/26/2016 2-Butanone (BUT) 0.2697 0.2581 0.2581 4.3 4.3 

MS12 cis-1,2-DCE (FBZ) 0.2923 0.2983 0.2983 2.0 2.0 
Benzene (CBZ) 1.5699 1.5860 1.586 1.0 1.0 
1,1,2,2-TCA (DCB) 0.9457 1.0549 1.0549 11.5 11.5 

2 K54036 5/26/2016 MIBK (BUT) 3.2509 3.1410 3.141 3.4 3.4 
MS9 Methyl acetate (FBZ) 0.2412 0.2428 0.2428 0.7 0.7 

Tetrachloroethene (CBZ) 0.4088 0.4160 0.416 1.8 1.8 
1,1,2,2-TCA (DCB) 1.0387 1.1020 1.102 6.1 6.1 

3 K54060 5/26/2016 MIBK (BUT) 3.2509 3.1740 3.174 2.4 2.4 
MS9 Methyl acetate (FBZ) 0.2412 0.2492 0.2492 3.3 3.3 

Tetrachloroethene (CBZ) 0.4088 0.4351 0.4351 6.4 6.4 
1,1,2,2-TCA (DCB) 1.0387 1.0740 1.074 3.4 3.4 



LDC #: '?~ 1-4 6 /7J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: ~ .c 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS - Surrogate Spiked 

.#} -
Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane ~.() ;. '1. 4 \IY, "" 0 
1 ,2-Dichloroethane-d4 ~<;.? ""' 

II'? 

Toluene-dB c:;O,<f to l lo I 
Bromofluorobenzene ~z .. }' (o( /bs' v 

5 I ID amp e 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane · 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID amp1e : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found RePorted Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 



LDC#: ~(;, tf4r, ~) VALIDATION. FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: JVG 

2nd Reviewer: C1 ----
METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: 22 /z.'? ------

I C=~und I 
Spike ·Sample Spiked Sample Adt Concentration Concen,t~ion 

(.A'\"1 ) (~/~) (""*i J 

llr~'}Sil~,' >,,,,,; - : I-' .._, v 
IUIC::: Mc:::n ------ IUIC::: Mc:::n 

1, 1-Dichloroethene 6 ,02-0~ o. 6~U, 0 o. 6177 0 .0~17 

Trichloroethene 0.01'5.7 {). b28''1 

Benzene 0. Dl~ 0. 6~(, 

Toluene 0. o I 'f-7 c). f>27'f 

Chlorobenzene 
v v a. or ifq 0. 6'2-~D 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M::otri¥ ~nile"' M:drhr Snik~ ~ I MSlMSO 

Percent Recovery Percent Recovery I RPD 

o ... ... ~;~.,,.,.,,. J;lonn..torl D""'"'"''l::ot.>rl 

'iS~ K q7 t17 ~ ~~ 
I 

I 

7~ 7s ~ ~ !;;q '" t::t) 11 t;,~ 
I 

77 1r, 
I 

\7 I 

7) 71 ~ ~ "o t7 I 

lP'f CP, \-(;, g"(p (,_r -z,.y 
I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% ofthe recalculated results. 

~p lJ s 't(. u-LJ( \A.~~ "?;ll:. 
--'7 

MSDCLC.1SB.wpd 



LDC#: ~{pcf1~ bj VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: U5/i2 4t;o- ? 7 01-4" /~ Cf 

I I 
Spike Spiked Sample I ICS II ICSD II I CS£1 CSD 

Add~ Concentration I II II Compound ("I~ A-~ (""c;, ~4v Percent Recovery Percent Recovery RPD 

~~~~; +TiC'i~'w ;;':::w\~; 
v v 

I I II I II I Recalculated h\ LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported 

1,1-Dichloroethene 0. 0 ':J.O() 0. () ';J.(J /) 0-0267 0, 0'200 16~ ~7 (o o /oo 3 -? 

T richloroethene 0. 6 UY 0 .(; 7-6'Y 
k> ' 

}o ) fo 1 ro' c) 0 

o. O}ej~ 16 'Y Jo~ ~~ 'f? ' 3 
Benzene o. 6 U'.> 

Toluene o.oJqs- 0.61'14 17 «f7 q7 i7 I } 

Chlorobenzene o.o/q(, 0. '1~5} 4~ 'f-8 cr~ 1'4 , I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: r;!;?' 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)!J,l(DF) Example: 
(A;,)(RRF)(V0)(%S) 

? A. = Area of the characteristic ion (EICP) for the Sample 1.0. .# nitA~ ' 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( "?~'?Y ) ( ~c) I, = Amount of internal standard added in nanograms H 1;1'\..f l 
(ng) <1-~ 1 tf{ji ( ), 6~ II )(Juo )( $":(;~$' >&.~ 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged In milliliters (ml) = {), o o o I Cf 61 
or grams (g). 

Of = Dilution factor. 
..y 0. ooo ;zu ""~ /~ _.,./ 

%S = Percent solids, applicable to soils and solid matrices ~ 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound (~IK ( ) Qualification 
, 

? 10-1 0. 0 oo :2--0 

R!:CALC.1SB.wpd 



LDC Report# 36446B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-0 12A-S0-0-0.5 460-114275-1 Soil 05/20/16 
CFSB-042-S0-0-0.5 460-114275-7 Soil 05/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ (from SOG 460-114141-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114275-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3644683a 
SDG #: 460-114275-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: CifD lk lito 
Page:_l_of_/ 

Reviewer: Svtt 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

_.. 
1 

-· 2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I ~alidatioo Area 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICY 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /I> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target com!)ound identification 

System Performance 

n\/l'>r<>ll ~· ·~on+ nf rl~+~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0-0.5 

CFSB-042-S0-0-0.5 

Notes· 

I I Comments 

A,A 
A 

AlA {~t ~ ~ /., 

~ CCAJ f 2-f> ~ 

A 
1-JD &"~= Cf"VIW- ~~- A-(}.. 

A/~ 
fJ cs 
.1\ l-CS 

fJ 
A 
A-
ft 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-114275-1 

460-114275-7 

\li\J £a>], 

c. o/D'M -+66 -1\4141-1) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/20/16 

Soil 05/20/16 

L:\Roux Associates\Columbia Falls\36446B3aW.wpd 

I 



LDC #:_"'3_fD_~_f_' _ft_'?_~ VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

rformance found to be acceptable? 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

in this SDG? 

for each matrix and concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation completeness worksheet. 

Level IV checklist_8081A_rev01.wpd 

Page:_1_of_L_ 
Reviewer: JVG 

2nd Reviewer: 0~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reana to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

internal standard area counts within ~ 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

of each matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:__l_of-2_ 
Reviewer: JVG 

2nd Reviewer:~ 

Findi ments 



LDC #: 3644683a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 80818) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: A-----

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (o/oRSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (Ax)(C;5)/(A;5)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 g-BHC (CLP1) 

GC4 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

Where 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(500 std) (500 std) 

1.2008 1.2008 

0.9337 0.9337 

1.3814 1.3814 

1.0882 1.0882 

IS= 1-Bromo-2-nitrobenzene -100 ug/L 

051716 pest gc4 g-BHC_Endo1 

Reported 

Average RRF 

(Initial) 

1.0829 

0.8689 

1.2212 

0.9673 

A;5 = Area of associated internal standard 

C;5 = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.0829 8.6 8.6 

0.8689 8.8 8.8 

1.2212 8.2 8.2 

0.9673 7.5 7.5 



LDC # 3644683a VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 P4194556 5/25/2016 g-BHC (CLP1) 

gc4 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

Cone (CC) 

100.00 105.73 

100.00 105.98 

100.00 110.64 

100.00 107.17 

Recalculated 

RRF 

(CC) 

105.73 

105.98 

110.64 

107.17 

Cx =Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

5.7 5.7 

6.0 6.0 

10.6 10.6 

7.2 7.2 



LDC #: '3& 4H ~ ~b VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer:~/ 
2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Sample ID: :lt:: I 
Surrogate Surrogate Percent Percent Percent 

II Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReEorted I Recalculated I I 
Tetrachloro-m-xylene cvv ' t;i1) ' 0 tf"!' ~ ~1 1'1 ( 

Tetrachloro-m-xylene / 'fq,{ 9'1 q~ 

Decachlorobiphenyl I ~-"1 II o l/0 

Decachlorobiphenyl v 'Y v t71>- I lib II(. 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recove_ry. Recovery Difference 

I I I I I ReEorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID am pre 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReEorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate Surrogate Percent Percent Percent I 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReEorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: ________________________________________________________________________________ __ 

~IIRRr.AI r.nA<:I wnrl 



LDC #: ? !. ¥-1 ~ J?~k. VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: JVG Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 
2nd Reviewer:~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: LCS 4~6- ?'1 ~I Yb~fl 

Spike Spiked Sample LCS 

1 ~t-.rnn.-utnn 11 ~~~ "t··~·~h·J 
,. 

Percent 
(/ 

LCS I LCSD II ... LCS I LCSD Recalc. 

gamma-BHC 0 ~~~~ tJA- o. I'K' fJA- ~4 t~f 
4,4'-DDT t J 0 . /'?"Y ~ "\i e,e; 

Aroclor 1260 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I LCSD IL LCS/LCSD I 
I Percent Recove~~~ RPD I 
I ~~;orted I Recalc. II Reported I Recalc. I 

___-+-------

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% 'of the recalculated results. 

LCSDCLC.wpd 



LDC #: "'H( ..fcf(, ~ 1~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

fv'N N/A Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: JVG c 

2nd reviewer: d.7 

l~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Concentration = (A) (Fv) (Dfl 
(RF) rys or Ws) (%S/1 00) N.P ~ --:-& }1-C oLf I Sample I.D. 

A = Area of compound Lc> 
Fv = Final Volume of extract 
Df = Dilution Factor 

Cone.= (' 4' 41(06 /~ 2 ((6o) ( lo ) RF =Average Response Factor of compound in ICal 
Vs = Initial Volume of sample ( '341flil o ') ( t. o& .,_.,) (I!:~') 6ft1l 
Ws = Initial Weight of sample 
%S = Percent Solid o. f~07 ~ /~ = 

Reported Calculated 

cor~t~ Concentration 
# Sample ID Compound ( ) Qualification 

1..0 ~..,hHC 0, /?{ 
, 

.. 

Note: ________________________________________ _ 

RECALC.wpd 



LDC Report# 36446B2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: June 22, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012A-S0-0-0.5 460-114275-1 Soil 05/20/16 
CFMW-012A-S0-0.5-2 460-114275-3 Soil 05/20/16 
CFMW-0 12A-S0-1 0-12 460-114275-4 Soil 05/20/16 
CFMW-DUP3-SO 460-114275-5 Soil 05/20/16 
CFMW-0 12A-S0-68-73 460-114275-6 Soil 05/20/16 
CFSB-042-S0-0-0.5 460-114275-7 Soil 05/20/16 
CFSB-042-S0-0.5-2 460-114275-8 Soil 05/20/16 
CFSB-042-S0-1 0-12 460-114275-9 Soil 05/20/16 
CFSB-040-S0-0-0.5 460-114275-10 Soil 05/20/16 
CFSB-040-S0-0.5-2 460-114275-11 Soil 05/20/16 
CFSB-040-S0-1 0-12 460-114275-12 Soil 05/20/16 
CFSB-052-S0-0.5-2 460-114275-13 Soil 05/20/16 
CFSB-052-S0-1 0-12 460-114275-14 Soil 05/20/16 
CFSB-046-S0-1 0-12 460-114275-15 Soil 05/20/16 
CFSB-051-S0-0-0.5 460-114275-16 Soil 05/21/16 
CFSB-051-S0-0.5-2 460-114275-17 Soil 05/21/16 ' 
CFSB-051-S0-10-12 460-114275-18 Soil 05/21/16 
CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 
CFSB-01 0-S0-10-12 460-114275-20 Soil 05/21/16 
CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 
CFSB-038-S0-1 0-12 460-114275-22 Soil 05/21/16 
CFSB-038-S0-0-0.5 460-114275-23 Soil 05/21/16 
CFSB-050-S0-0-0.5 460-114275-24 Soil 05/21/16 
CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 
CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-045-S0-0-0.5 460-114275-27 Soil 05/21/16 
CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 
CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 
CFMW-012A-S0-1 0-12MS 460-114275-4MS Soil 05/20/16 
CFMW-0 12A-S0-1 0-12MSD 460-114275-4MSD Soil 05/20/16 
CFSB-038-S0-1 0-12MS 460-114275-22MS Soil 05/21/16 
CFSB-038-S0-1 0-12MSD 460-114275-22MSD Soil 05/21/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

05/25/16 Caprolactam 35.3 CFMW-012A-S0-1 0-12 NA -
CFSB-040-S0-0. 5-2 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag A orP 

05/29/16 lndeno(1 ,2,3-cd)pyrene 23.5 CFMW-012A-S0-0-0.5 J+ (all detects) A 
(Z4180222) Benzo(g,h,i)perylene 22.6 CFMW-0 12A-SO-O. 5-2 J+ (all detects) 

CFMW-DUP3-SO 
CFSB-042-S0-1 0-12 
CFSB-040-S0-10-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

05/29/16 lndeno(1 ,2,3-cd)pyrene 23.5 CFMW-012A-S0-68-73 NA -
(Z4180222) Benzo(g, h, i)perylene 22.6 

05/29/16 Dibenzo( a, h)anthracene 22.0 CFMW-012A-S0-0-0.5 J+ (all detects) A 
(Z4180222) CFSB-042-S0-1 0-12 

CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

05/29/16 Dibenzo(a,h)anthracene 22.0 CFMW-012A-S0-0.5-2 NA -
(Z4180222) CFMW-DUP3-SO 

CFMW-012A-S0-68-73 

05/29/16 Caprolactam 27.3 CFMW-0 12A-SO-O-O. 5 UJ (all non-detects) A 
(Z4180223) CFMW-012A-S0-0.5-2 

CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-1 0-12 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 

05/30/16 N-Nitroso-di-n-propylamine 22.4 CFSB-042-S0-0-0.5 UJ (all non-detects) A 
(Z4180256) CFSB-042-S0-0.5-2 

CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
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Associated 
Date Compound %0 Samples FlaQ A orP 

05/30/16 lndeno(1 ,2,3-cd)pyrene 20.3 CFSB-042-S0-0-0. 5 J+ (all detects) A 
(Z4180256) CFSB-042-S0-0.5-2 

CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 

05/27/16 Hexachlorocyclopentadiene 20.7 CFMW-012A-S0-1 0-12 NA -
(X14191) 4-Bromophenyl-phenyl ether 20.7 CFSB-040-S0-0.5-2 

Hexachlorobenzene 32.2 

05/27/16 lndeno(1 ,2,3-cd)pyrene 31.5 CFSB-040-S0-0.5-2 J+ (all detects) A 
(X14191) Dibenzo(a, h)anthracene 22.3 

05/27/16 lndeno(1 ,2,3-cd)pyrene 31.5 CFMW-012A-S0-10-12 NA -
(X14191) Dibenzo(a,h)anthracene 22.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ (from SDG 460-114141-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound FlaQ A orP 

CFS B-052-S0-0. 5-2 2,4,6-Tribromophenol 0.04 (1 0-95) All acid compounds R (all non-detects) p 
2-Fiuorophenol 8 (21-84) 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-012A-S0-10-12MS/MSD 2,3,4,6-Tetrachlorophenol - 53 (57-113) UJ (all non-detects) A 
(CFMW-012A-S0-1 0-12) 2,4-Dinitrophenol 5 (26-137) 4 (26-137) UJ (all non-detects) 

4,6-Dinitro-2-methylphenol 16 (51-124) 15 (51-124) UJ (all non-detects) 
Pentachlorophenol 36 (47-115) 32 (47-115) UJ (all non-detects) 
2,4,5-Trichlorophenol - 57 (59-1 05) UJ (all non-detects) 
2-Nitrophenol - 61 (63-103) UJ (all non-detects) 

CFSB-038-S0-1 0-12MS/MSD 2,4-Dinitrophenol 12 (26-137) 9 (26-137) UJ (all non-detects) A 
(CFSB-038-S0-1 0-12) 4,6-Dinitro-2-methylphenol 28 (51-124) 22 (51-124) UJ (all non-detects) 

Pentachlorophenol 42 (47-115) 35 (47-115) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

CFSB-038-S0-1 0-12MS/MSD 2,4-Dinitrophenol 32 (S30) NA -
(CFSB-038-S0-1 0-12) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag A or P 

LCS 460-369924/2-A Hexachlorobenzene 119 (65-117) CFMW-012A-S0-0-0.5 NA -
CFMW-012A-S0-0.5-2 
CFMW-012A-S0-1 0-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-1 0-12 
CFSB-038-S0-0.5-2 

X. Field Duplicates 

Samples CFMW-012A-S0-0.5-2 and 
duplicates. No results were detected 
exceptions: 

CFMW-DUP3-SO were identified as field 
in any of the samples with the following 
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Concentration (mg/Kg) 

Compound CFMW-012A-S0-0.5-2 CFMW-DUP3-SO RPD (Limits) Flag A or P 

Acenaphthene 0.0093U 0.012 25 (~50) - -

Benzo(a)anthracene 0.070 0.049 35 (~50) - -

Benzo(a)pyrene 0.070 0.048 37 (~50) - -

Benzo(b)fluoranthene 0.092 0.061 41 (~50) - -

Benzo(g, h, i)perylene 0.055 0.042 27 (~50) - -

Benzo(k)fluoranthene 0.041 0.031 28 (~50) - -

Carbazole 0.012 0.096U 156 (~50) J (all detects) A 
UJ (all non-detects) 

Chrysene 0.085 0.060 34 (~50) - -

Fluoranthene 0.12 0.090 29 (~50) - -

Fluorene 0.0084U 0.0085 1 (~50) - -

lndeno(1 ,2,3-cd)pyrene 0.059 0.046 25 (~50) - -

Phenanthrene 0.087 0.073 18 (~50) - -

Pyrene 0.15 0.092 48 (~50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate %R, data were rejected in one sample. 

Due to continuing calibration %D, MS/MSD %R, and field duplicate RPD, data were 
qualified as estimated in twenty-one samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-114275-1 

I Samele I Compound I Flag I A or P 

CFMW-012A-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFMW-012A-S0-0.5-2 Benzo(g,h,i)perylene J+ (all detects) 
CFMW-DUP3-SO 
CFSB-042-S0-10-12 
CFSB-040-S0-10-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

CFMW-012A-S0-0-0.5 Dibenzo(a,h)anthracene J+ (all detects) A 
CFSB-042-S0-1 0-12 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-10-12 

CFMW-012A-S0-0-0.5 Caprolactam UJ (all non-detects) A 
CFMW-012A-S0-0.5-2 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-1 0-12 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-038-S0-0.5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 

CFSB-042-S0-0-0.5 N-Nitroso-di-n-propylamine UJ (all non-detects) A 
CFSB-042-S0-0.5-2 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 

CFSB-042-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFSB-042-S0-0.5-2 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 

11 
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I Reason I 
Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 



Sample Compound Flag A or P Reason 

CFSB-040-S0-0.5-2 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A Continuing calibration 
Dibenzo{a,h)anthracene (%0) 

CFSB-052-S0-0.5-2 2-Chlorophenol R (all non-detects) p Surrogate spikes (%R) 
2-Methylphenol 
2-Nitrophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
4-Chloro-3-methylphenol 
3&4-Methylphenol 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Pentachlorophenol 
Phenol 
2,3,4,6-Tetrachlorophenol 

CFMW-012A-S0-10-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
2,4-Dinitrophenol UJ (all non-detects) duplicate (%R) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 

CFSB-038-S0-1 0-12 2,4-Dinitrophenol UJ (all non-detects) A Matrix spike/Matrix spike 
4,6-Dinitro-2-methylphenol UJ (all non-detects) duplicate (%R) 
Pentachlorophenol UJ (all non-detects) 

CFMW-012A-S0-0.5-2 Carbazole J (all detects) A Field duplicates (RPD) 
CFMW-DUP3-SO UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

12 
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LDC #: 36446B2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114275-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 0~ /ir 1J fo 
Page:_\ ofJ 

Reviewer:~_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 1 

2 1 -

I ~alidatiac A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0-0.5 

CFMW-012A-S0-0.5-2 p 

3 1 CFMW-012A-S0-10-12 

4 
I 

CFMW-DUP3-SO b 
5 7 CFMW-012A-S0-68-73 

. 

6 
I 

CFSB-042-S0-0-0.5 
I 

7 CFSB-042-S0-0.5-2 

I 
CFSB-042-S0-1 0-12 8 

9 1 CFSB-040-S0-0-0.5 

10 , CFSB-040-S0-0.5-2 
I 

11 CFSB-040-S0-1 0-12 
1 

12 CFSB-052-S0-0.5-2 

13' CFSB-052-S0-1 0-12 

I I Cam meets 

A,A-
.A. 

A I~ l CA--l-- 4::- 2..() t ~-r' 

s\1\l coJ f:. :LO I' 
~ 
/v1) EB= CfMW- E""~t -A-6\ 
s~ 

S'~ 
s:vJ LC.S 

SlAJ b - 2/4 -
A 
A 
Pr 

A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

lvV f. 3ll ? .... 

c~ t'o- lf4-14fl-1 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

460-114275-1 Soil 05/20/16 

460-114275-3 Soil 05/20/16 

460-114275-4 Soil 05/20/16 

460-114275-5 Soil 05/20/16 

460-114275-6 Soil 05/20/16 

460-114275-7 Soil 05/20/16 

460-114275-8 Soil 05/20/16 

460-114275-9 Soil 05/20/16 

460-114275-10 Soil 05/20/16 

460-114275-11 Soil 05/20/16 

460-114275-12 Soil 05/20/16 

460-114275-13 Soil 05/20/16 

460-114275-14 Soil 05/20/16 

L:\Roux Associates\Columbia Falls\36446B2aW.wpd 1 

I 



LDC #: 36446B2a 
SDG #: 460-114275-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

' 14 CFSB-046-S0-10-12 460-114275-15 

15 \ CFSB-051-S0-0-0.5 460-114275-16 
1 

16 CFSB-051-S0-0.5-2 460-114275-17 
I 

17 CFSB-051-S0-10-12 460-114275-18 
I 

18 CFSB-01 0-S0-0.5-2 460-114275-19 
I 

19 • CFSB-01 0-S0-1 0-12 460-114275-20 

I 
20 CFSB-038-S0-0.5-2 460-114275-21 

21 CFSB-038-S0-10-12 460-114275-22 

22 CFSB-038-S0-0-0.5 460-114275-23 

23 CFSB-050-S0-0-0.5 460-114275-24 

24 CFSB-050-S0-0.5-2 460-114275-25 

25 CFSB-050-S0-1 0-12 460-114275-26 

26 CFSB-045-S0-0-0.5 460-114275-27 

27 CFSB-045-S0-0.5-2 460-114275-28 

28 CFSB-045-S0-1 0-12 460-114275-29 

29 CFMW-012A-S0-1 0-12MS 460-114275-4MS 

30 CFMW-012A-S0-1 0-12MSD 460-114275-4MSD 

31 CFSB-038-S0-1 0-12MS 460-114275-22MS 

32 CFSB-038-S0-1 0-12MSD 460-114275-22MSD 

33 

34 

35 

36 

1'>.7 

Notes· 

- I MP> cff,o- ?(, e; '~ /,~~ 
,_ - ? ' &rq 'l>t'!l f:tt---
'l. 

'11../ '- r. /, 

"" - ,.. 11-t" 

L:\Roux Associates\Columbia Falls\36446B2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: Oc,;f~..fi 
Page:_r of_j_ 

Reviewer: GVt. 
2nd Reviewer: ~ 

Date 

05/20/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/20/16 

05/20/16 

05/21/16 

05/21/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270 

Was a with 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation cornplete~~ 

Were all limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reana 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_1_of__1_ 
Reviewer: JVG . 

2nd Reviewer: ~ 



LDC#: 

assessment of data was found to be 

Level IV Checklist_8270D_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lof_2_ 
Reviewer:~ 

2nd Reviewer:----GL==-



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2.4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1.4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2.4-Dinitroioluehe KKK: Dibemz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 

R. 1,2.4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU. 7, ~. cf,, - Tf -tr~~<..-~ttvror h~ U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Z1. 

COMPNDL_SVOA long list.wpd 



LDC#: ~G>44' ~1~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82709> 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

rf'\d:St:: :St::t:: I..JUdlllll;dliUII:S Ut::IUVV lUI dll I..JU!::::SLIUII:S dii:SVVI::It::U I'll. 1'\IUL dfJfJIII,;dUit:: I..JUI:::SLIUII::> dlt:: IUt::llllllt::U d::> 1'11/f"\. 

~ N/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
Y ~IN/A Were all o/oD within the validation criteria of :<>20 o/oD? 

Page:_\ otJ 
Reviewer: JVG 

2nd Reviewer: CJi 

Finding %0 ---: I I 
# Date Standard ID Compound (Limit: <2Q...O%) ~£)!, Associated Samples Qualifications 

I 1",-,k 6b I ){ l<fo 1 g I IY11!! t!JJ4 GJ ~&" z I ~' •O' "'!' •r;1''' %'t"'A-,. j + .It-Is tJT= I 

ICVsvoa.wpd 



LDC #: ~' +.:r' ~ Zw 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

F(k(ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.":::!) N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
Y7NJN/A . ·-·- IJ'-·--··· _,,_,_, ___ ·- ·-- . - -· ·- . -·-· .. - . _.,..., ....... __ ·--·-·- ..... -.~ ·~· ....... ·- ... _ ... ·-- -· , .. _, ·-. 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

/) > (z.'l A(. z ft&02.Z2- JJ.J (f. t~.'" I I 2, 4.;: 8 11-/~ "20 2{,-28 

kk..l\. rt 22.0 

l..L.L- (-4-) '22-~1;. 

Zcf[1JO 2.2-'} M/\1Mit1 (-) '27.? v 

0~/~ At.. ZL/-I~D2~ J (-) '22. ~ c; 7., 10 7JVf}) 

J"JJ W) 20.~ l (P-rr 

~~~7/tb )(141~1 'X \+) 20.7 -=?. ro 21o1 ~o t.1'P1 ({f;o-~'f 

IZ~ &I ?-0.7 
S<:. (J.) ?::z,2.. 

_Ts..:r (t-1 :31. t:; 

kkk r-l) '22,? 1/ 

CONCALwpd 

Page:___Lof--t-
Reviewer: JVG 

2nd Reviewer: C-t. 

Qualifications 

JH-::: 41/«utr~}T+.,te+.,. /Tl 

io.H-= ',, n-1l2o~) 
(Ptt= 1,2. 'fB 1/-tS .......... -"11 
~~ -J ... -/IA! /.6\ 

J' -/(4! A 

J' +...U-h/A 

~ :k! 11'-A- fkJb ) 3'+-t6.f!.//\ 

r 
l 

l(b.& = 10-, 

.1--



LDC#: ~G ~WL 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Please see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y /N)N/A Were percent recoveries (%R) for surrogates within QC limits? 
YiG"'"N7A" If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
... N/A If anv %R was less than 10 percent. was a reanalvsis performed to confirm %R? 

# Date 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

Sample ID 

1-z.- ( JJ1)) 
'-

Surrogate 

Tt>p 
2f-p 

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1 ,2-Dichlorobenzene-d4 

%R (Limits) 

0.04 ( Jo-q s: ) 
<6 ( "2-l- <64 ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( } 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Page:_\_of~ 
Reviewer: JVG 

2nd Reviewer:~ 

I 
Qualifications 

J -/f<../ I/ ( t::tCMI...A ) 
l 

-



SEMI-VOLATILES SURROGATES 

I Acid I Base I 
Phenol-d5 (PHL) Nitrobenzene-d5 (NBZ) 
2-Fiuorophenol (2-FP) 2-Fiuorobiphenyi(FBP) 
2,4,6 Tribromophenol (TBP) Terphenyl-d14 (TPH) 
2-Chlorophenol-d4 1 ,2-Dichlorobenzene-d4 

_,...-
"' 0cid Fractioy Base Neutral 

2-Chlorophenol 1,1 '-Biphenyl 
2-Methylphenol 2-Chloronaphthalene 
2-Nitrophenol 2-Methylnaphthalene 
2,4-Dichlorophenol 2-Nitroaniline 
2,4-Dimethylphenol 2,4-Dinitrotoluene 
2,4-Dinitrophenol 2,6-Dinitrotoluene 
2,4,5-Trichlorophenol 3-Niiroaniline 
2,4,6-Trichlorophenol 3,3'-Dichlorobenzidine 
4-Chloro-3-methylphenol 4-Bromophenyl-phenylether 
3&4-Methylphenol 4-Chloroaniline 
4-Nitrophenol 4-Chlorophenyl-phenyl ether 
4,6-Dinitro-2-methylphenol 4-Nitroaniline 
Pentachlorophenol Acenaphthene 
Phenol Acenaphthylene 
2,3,4,6-Tetrachlorophenol Acetophenone 

Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis (2-chloroethyl) ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Caprolactam 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butyl phthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
Phenanthrene 
Pyrene 
3,3'-Dichlorobenzidine 
1 ,2,4,5-Tetrachlorobenzene 
1 ,4-Dioxane 
2,2-oxybis(1-chloropropane) 
N-nitrosodiphenylamine 

V:\Josephine\SVOA Surr base,acid TA Edison Roux .wpd 



LDC #: 3Y f f' p 1-ev' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

8lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_, ot-J-
Reviewer: JVG 

2nd Reviewer:-.Ct____ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

Q 
associated MS/MSD. Soil/ Water. 

Y(NJN/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# Date MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

ut/?O lAtA !,.ill\ ~ ~~7 ll~t' s-~ ( ~7-lt"-'> ( ) 3 (NJ>) J" -~3" /J.. 
M-1+ ~ ( 2' -1&71 4 ( ~-1~7) ( ) 

J?P l(;, < '>1-I'Ufl JS" (S"/-12.Cf ) ( ) 

TT 3(i, ( 47-1/t;> ~2. ( <ft-11~) ( ) 

z. ( ) 57 ( S"#f-10~) ( ) 

tJ ( ) (pJ ( (i;,-/0~ ( ) v 
( ) ( ) ( ) 

'?1 /~:z.. ~H~ 1-;z.. ( ~-}37) '1 ( ~~-/:&7> ( ) '2f?lv1>) J -/IAJ" /J!r 
ff> 2-R ( 5{-/7-tf) -.!').. ( S"/-1~\ ( ) I 

't"T <fz- (47-/K> '3~ ( <f 7-Jif:: ) ( ) J 
~Ht ( ) ( ) ~2.. ( 3~ ) v J .,{(-b. /A-

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) I \ 

MSD.wpd 



LDC #: "Q 6 1- '{ G ~ ).4 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a LCS required? 

Page: _\ _of_l 

Reviewer: JVG 
2nd Reviewer: ___Q(___ 

YrNJf'.J/A ---- - . -- - -·. . . -·. _,.., . ... ... . ·-~-- . ,. . ........ ···- -- ........ - . 

LCS LCSD 
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

L£.~ <((,o- "3(, qqu ~~-A ~.S /lq ( '~- /17') ( ) ( ) I ·- 20 W& if'6--!>(i '14-'+A.: ~ I +- t'U-h. /\""" 
( ) ( ) ( ) ( }Jb) 

I 

( ) ( ) ( ) 
7 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.2SD 



LDC#: 3644682a VALIDATION, FINDINGS WORKSHEET 
Field Duplicates 

(fHOD: GC MS SVOA (EPA SW 846 Method 82700) 
NA Were field duplicate pairs identified in this SDG? 
NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 2 4 

GG 0.0093U 0.012 

CCC 0.070 0.049 

Ill 0.070 0.048 

GGG 0.092 0.061 

LLL 0.055 0.042 

HHH 0.041 0.031 

ww 0.012 0.096U 

DDD 0.085 0.060 

yy 0.12 0.090 

NN 0.0084U 0.0085 

JJJ 0.059 0.046 

uu 0.087 . 0.073 

zz 0.15 0.092 

V:\Josephine\FIELD DUPLICATES\36446B2a roux columbia falls.wpd 

RPD 
(,;50%) 

25 

35 

37 

41 

27 

28 

156 

34 

29 

1 

25 

18 

48 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

Qualifications 
(Parent only) 

--.1~-A-



LDC #: 36446B2a 
VALIDATION FINDINGS WORKSHEET 

Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:_1_of_L 
Reviewer: JVG 

2nd Reviewer: f2t 

The Relative Response Factor (RRF}, average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (A,.)(C1.)/(~8)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

-

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 05/24/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo~ene (PRY) 

2 I CAL 05/24/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

052416_ms11 052416_ms12 svoa fulllist.ods 

A. = Area of Compound 
Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.8356 1.8356 

1.0494 1.0494 

1.0392 1.0392 

0.2882 0.2882 

0.8415 0.8415 

1.1285 1.1285 

1.9396 1.9656 

1.0369 1.0422 

1.1591 1.1671 

0.2593 0.2479 

0.9783 0.7933 

1.1870 1.2430 

Reported 

Average RRF 

(Initial) 

1.7483 

1.0435 

1.0213 

0.2685 

0.8388 

1.0882 

1.9211 

1.0296 

1.1270 

0.2513 

0.9613 

1.1098 

~. = Area of associated internal standard 
C1• = Concentration of internal standard 

X= Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.7483 4.1 4.1 

1.0435 5.5 5.5 

1.0213 2.9 2.9 

0.2685 7.7 7.7 

0.8388 4.1 4.1 

1.0882 5.6 5.6 

1.9211 3.2 3.2 

1.0296 3.3 3.3 

1.1270 4.7 4.7 

0.2513 7.3 7.3 

0.9613 4.4 4.4 

1.1098 8.2 8.2 



LDC # 36446B2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

Page:_1_ot_1_1 
Reviewer: JVG 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 Z4180222 05/29/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 Z4180256 05/30/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 L133888 05/27/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

4 X14191 05/27/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo( a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial)· (CCV) 

1.748 1.784 

1.043 1.058 

1.021 0.983 

0.269 0.293 

0.839 0.897 

1.088 1.172 

1.748 1.692 

1.043 1.002 

1.021 0.997 

0.269 0.287 

0.839 0.877 

1.088 1.170 

1.921 1.979 

1.030 1.028 

1.127 1.194 

0.251 0.257 

0.961 1.064 

1.110 1.188 

1.872 1.976 

1.074 1.108 

1.090 1.029 

0.224 0.296 

0.891 0.853 

1.131 1.180 

Recalculated 

RRF 

{CCV) 

1.784 

1.058 

0.983 

0.293 

0.897 

1.172 

1.692 

1.002 

0.997 

0.287 

0.877 

1.170 

1.979 

1.028 

1.194 

0.257 

1.064 

1.188 

1.976 

1.108 

1.029 

0.296 

0.853 

1.180 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

2.0 2.0 

1.4 1.4 

3.8 3.8 

9.0 9.0 

6.9 6.9 

7.7 7.7 

3.2 3.2 

4.0 4.0 

2.4 2.4 

6.8 6.8 

4.6 4.6 

7.5 7.5 

3.0 3.0 

0.2 0.2 

5.9 5.9 

2.3 2.3 

10.7 10.7 

7.0 7.0 

5.5 5.5 

3.2 3.2 

5.7 5.7 

32.2 32.2 

4.2 4.2 

4.4 4.4 



LDC #: e.4> f'f G ~ X-- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JV~/ 
2nd reviewer: G~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SampleiD: ::It' 

Surrogate 
Spiked 

Nitrobenzene-d5 ~.0 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol v' 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampJe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

7/,S' &~ 

-:;4-,lJ (pg 
}3,t; C,7 

u. g 5?' 

2.1. -'- % 
2..~-v q-.G 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(i~ 

~f( 
(_., 

~7 
Sy 

_£Y 
f~ v 

' 
Percent 

Recovery Percent 
Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3~ CfcfCr fb-z~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: --~-q---~--;§-~_1:1 ______ _ 

I· . C~pound I 
Spike Sample Spiked Sample 

· Added Conce~tion C~n~ri~r~n 
( 11\Q} /~, ) ( ""-") ) 

!···J~it- ./ Mc::n 

-(7 

MC:: MC:: •~c::n ----
Phenol "l..ct s.~ 0 '2-.'%$' 1--,~ 

N-Nitroso-di-n-propylamine 
I 

2..'? ). .(; 

4-Chloro-3-methylphenol ::>-,cf ~ 2-~.(" 

Acenaphthene / v ?-,.?S ')-, ~ '5' 

Pentachlor02_henol 7,o 7 7,.o7 z. ~~ "l-.7-~ 

Pyrene ?>, \lf ~. ('-/ 
v ?._g-t{- 7-.J'V 

------- -----

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M<>+riv C::nn, M"'triY ~nil<o nunli,.,.to I MSlMSD 

Percent Recovery Percent Recovery I RPD 

~ c. ,,. '"' ~;~.,.,.,.,,. ~ c,.,. ... ,. 

(,S" 'J ~') ~3 >" y I 
74 7Cf 7f 7cf 0 c l 
' ~ ~~ f,-7 '7 ~ ':J 

'7 ~1 ~<( 6'f t" ' ~(o ~Cp !>.Y ,.,__ ,.,..... 
1'7-' 

~0 ~ 77 7? t f 
- '----- --- --· 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: ~~ cf-c(c;, 1!> ~ VALIDATION FINDINGS WORKSHEET Page:_1 of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: JVG 
2nd Reviewer: -t::_ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: LC.S 4u o - "}o(o '1 q 7{ (L-ff. 

'~t 
Spike Spike I I es II 1 esc II 
Added Conce'i,,:ion 

I II II ~ (k4..-> (~ ) Percent Recove!X Percent Recove!X 

.IC~ 

(/ 

1 c~ t?, c~n 1 c~n .., 
R"'"''" .... R,...,,.,,.. .... 

Phenol :6 t!>~ l~ :J.A5~ '* &s; ~) 

3.oq_ \ 1? q1 N-Nitroso-di-n-propylamine 
\ 

4-Chloro-3-methylphenol ~. er'1 ~<i 81' ~ 
v 

Acenaphthene ,_.. "l-; 74 &4 o(f.- ~ 
Pentachlorophenol "'' z ~ '~ 0 (6? {OJ /'_ 
Pyrene ;},2>? 

1/ '?>. ')tj- v ql ~7 / 

1 es11 esc I 
RPD I 

R,.,..,.,,..,,r,.ton 

----~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not C'iQree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: ~cfct-IP 1, ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: GA ./ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A.)(I.)(V,)(DF){2.0) Example: 
(A;,)(RRF)(V0 )(V;)(%S) 

(p ~~:ro.)r~ A. = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= ( 1164'2~ )( 1D )( 
,...., 

)( lb )( ) 

< 17ootf> l< 1.()2g )( !S,r;2-~J (oJ~?7) ) 

'I = Volume or weight of sample extract in milliliters (ml) or 'o 
grams (g). 

z4. lrJ "":; ~ VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

Co~;n~on Concentration 
# SampleiD Compound ( ) Qualification 

~ :JJ..j 7.-f , 

RECALC.wpd 



LDC Report# 36446B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012A-S0-0-0.5 460-114275-1 Soil 05/20/16 
CFMW-012A-S0-0.5-2 460-114275-3 Soil 05/20/16 
CFMW-012A-S0-1 0-12 460-114275-4 Soil 05/20/16 
CFMW-DUP3-SO 460-114275-5 Soil 05/20/16 
CFMW-012A-S0-68-73 460-114275-6 Soil 05/20/16 
CFSB-042-S0-0-0.5 460-114275-7 Soil 05/20/16 
CFSB-042-S0-0.5-2 460-114275-8 Soil 05/20/16 
CFSB-042-S0-1 0-12 460-114275-9 Soil 05/20/16 
CFSB-040-S0-0-0.5 460-114275-10 Soil 05/20/16 
CFSB-040-S0-0.5-2 460-114275-11 Soil 05/20/16 
CFSB-040-S0-1 0-12 460-114275-12 Soil 05/20/16 
CFSB-052-S0-0.5-2 460-114275-13 Soil 05/20/16 
CFSB-052-S0-10-12 460-114275-14 Soil 05/20/16 
CFSB-046-S0-1 0-12 460-114275-15 Soil 05/20/16 
CFSB-051-S0-0-0.5 460-114275-16 Soil 05/21/16 
CFSB-051-S0-0.5-2 460-114275-17 Soil 05/21/16 
CFSB-051-S0-10-12 460-114275-18 Soil 05/21/16 
CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 
CFSB-0 1 0-S0-1 0-12 460-114275-20 Soil 05/21/16 
CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 
CFSB-038-S0-10-12 460-114275-22 Soil 05/21/16 
CFSB-038-S0-0-0.5 460-114275-23 Soil 05/21/16 
CFSB-050-S0-0-0.5 460-114275-24 Soil 05/21/16 
CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 
CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-045-S0-0-0.5 460-114275-27 Soil 05/21/16 
CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 
CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 
CFMW-012A-S0-1 0-12MS 460-114275-4MS Soil 05/20/16 
CFMW-012A-S0-1 0-12MSD 460-114275-4MSD Soil 05/20/16 
CFSB-040-S0-0-0.5MS 460-114275-10MS Soil 05/20/16 
CFSB-040-S0-0-0.5MSD 460-114275-10MSD Soil 05/20/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB1-AQ (from SOG 460-114141-1) was identified as an equipment 
blank. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

5 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-012A-S0-0.5-2 and CFMW-DUP3-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114275-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36446B3b 
SDG #: 460-114275-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
LevellY ry 4 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: O(, .ltr ,;{c, 
Page:_\_of '"Y' 

Reviewer: -S'Jlt 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatiao Area 

Sample receipUTechnical holding times 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes (r> 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Comp_ound quantitation/RULOQ/LODs 

Target compound identification 

()\/Pr:>ll · nf rl:>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0-0.5 

CFMW-012A-S0-0.5-2 

CFMW-012A-S0-1 0-12 

CFMW-DUP3-SO 

CFMW-012A-S0-68-73 

CFSB-042-S0-0-0.5 

CFSB-042-S0-0.5-2 

CFSB-042-S0-1 0-12 

CFSB-040-S0-0-0.5 

CFSB-040-S0-0.5-2 

CFSB-040-S0-1 0-12 

CFSB-052-S0-0.5-2 

CFSB-052-S0-1 0-12 

CFSB-046-S0-1 0-12 

CFSB-051-S0-0-0.5 

CFSB-051-S0-0.5-2 

CFSB-051-S0-10-12 

I) 

p 

I I Cammeots 

A-t A 
A-tPr le-A 1.- ~ "'2b ~ 

A c~ (.. Zi> 7,.. 

A 
ND ~ :::.. C t=M~- !;~l-_A61.. 

AI ~ 
A 
A l.c-s 

~ I> ::::! .:l /l}v\ 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-114275-1 

460-114275-3 

460-114275-4 

460-114275-5 

460-114275-6 

460-114275-7 

460-114275-8 

460-114275-9 

460-114275-10 

460-114275-11 

460-114275-12 

460-114275-13 

460-114275-14 

460-114275-15 

460-114275-16 

460-114275-17 

460-114275-18 

lv..lf 2()~ 

(~ Lf'o-114t"'fl-1) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/21/16 

Soil 05/21/16 

Soil 05/21/16 

L:\Roux Associates\Columbia Falls\36446B3bW.wpd 
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LDC #: 3644683b 
SDG #: 460-114275-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFSB-010-S0-0.5-2 460-114275-19 

19 CFSB-01 0-S0-1 0-12 460-114275-20 

20 CFSB-038-S0-0.5-2 460-114275-21 

21 CFSB-038-S0-1 0-12 460-114275-22 

22 CFSB-038-S0-0-0.5 460-114275-23 

23 CFSB-050-S0-0-0.5 460-114275-24 

24 CFSB-050-S0-0.5-2 460-114275-25 

25 CFSB-050-S0-1 0-12 460-114275-26 

26 CFSB-045-S0-0-0.5 460-114275-27 

27 CFSB-045-S0-0.5-2 460-114275-28 

28 CFSB-045-S0-1 0-12 460-114275-29 

29 CFMW-012A-S0-1 0-12MS 460-114275-4MS 

30 CFMW-012A-S0-1 0-12MSD 460-114275-4MSD 

31 CFSB-040-S0-0-0.5MS 460-114275-10MS 

32 CFSB-040-S0-0-0.5MSD 460-114275-1 OMSD 

33 

34 

35 

36 

l"\7 

Notes· 

L:\Roux Associates\Columbia Falls\36446B3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 0~/14J" /tc. 
Page: ?of r 

Reviewer: ...JV(, 

2nd Reviewer: OC? ........-

Date 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/20/16 

05/20/16 

05/20/16 

05/20/16 



LDC #: __ "3_~_4_~_c, _rt>_'lb 

/ 
GC 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_.1_of_L 
Reviewer: JVG 

2nd Reviewer: &~ 



LDC #: 7(, '14(, /? ~h 

Overall assessment of data was found to be 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_l__of_l_ 
Reviewer: JVG 

2nd Reviewer: ~/ 



LDC #: 3644683b 

METHOD:GC / HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of_1_ 
Reviewer: JVG 

2nd Reviewer: c:>t 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 
average CF =sum of the CF/number of standards 
%RSD = 100 * (SIX) 

--- ----

Calibration 

--

# Standard ID . Date Compound (IS) 

1 I CAL 5/11/2016 Aroclor 1260-1 CLP1 (BNB) 

GC11 Aroclor 1260-1 CLP2 (BNB) 

2 I CAL 5/12/2016 Aroclor 1260-1 CLP1 (BNB) 

GC09 Aroclor 1260-1 CLP2 (BNB) 

051116 1260-1 GC11 

-

Reported 

CF 

(1 000 std) 

0.0220 

0.0368 

0.0220 

0.0391 

Where: 

----

Recalculated 

CF 

(1000 std) 

0.0220 

0.0368 

0.0220 

0.0391 

A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

--- -- ---

Reported Recalculated Reported 

Average RRF Average RRF %RSD 

(Initial) (Initial) 

0.0236 0.0236 5.2 

0.0393 0.0393 6.6 

0.0236 0.0236 6.7 

0.0432 0.0432 6.6 

-

Recalculated 1 

%RSD 

5.2 

6.7 

6.7 J 
9.7 



LDC # 36446B3b 

METHOD: GC ~PLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 
were recalculated for the compounds identified below using the following calculation: 

Where: 
Percent difference (%0) = 100 * (N - C)/N N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

Reported Recalculated Reported Recalculated 

Calibration · CF CF· CF %D %D· 

# Standard ID Date Compound 

1 T132647 5/25/2016 Aroclor 1260-1 CLP2 0.0236 0.0233 0.0233 1.0 0.9 

GC11 Aroclor 1260-1 CLP1 0.0393 0.0379 0.0379 3.6 3.6 

2 9F002222 5/25/2016 Aroclor 1260-1 CLP2 0.0236 0.0271 0.0271 14.7 14.8 

GC9 Aroclor 1260-1 CLP1 0.0432 0.0400 0.0400 7.4 7.3 



LDC #: __ 
3

_' %_' ~ 'lb VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: 00....,./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID· ..:::fr / 

Surrogate 

I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobipheny! 

Decachlorobiphenyl 

S I ID ample 

Surrogate 

I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate 

I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate 

I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

I 

I 

I 

I 

Surrogate 
Column Spiked 

I I 

Gtf?' ~ ... Q 

~I ! 

Surrogate 
Column Spiked 

I I 

Surrogate 
Column Spiked 

I I 

Surrogate 
Column S!'iked 

I I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re~orted 

'1-7 /'2-'? 
(., 0 -~ 

,..,_..,... 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Percent Percent 
Recovery Difference 

I Recalculated I I 

4 
J-

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Notes: ______________________________________________________________________________ _ 



LDC #: "'7' 44~ ~~b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

SC = Concentration 

RPD = I MS - MSD I * 2/(MS + MSD) MS = Matrix spike percent recovery MSD = Matrix spike duplicate percent recovery 

MS/MSD samples: __ _:"24:........t..~f~7..!.l.::...O ______ _ 

Spike Sample Spiked Sample Matrix Spike Matrix Spike Duplicate- II MS/MSD I 
Added Concen~ration Concentration II I 

( A ( /j ) ( ) Percent Recovery Percent Recovery RPD 

- MS MSD I Reported I Reported I Recalc. II Reported I Recalc. ~~ 
gamma-BHC 

4,4'-DDT 

Aroclor 1260 D.;.N () . ., rt-f () D. 41 t1 0. cf7g (lg /ty t?~ {?> I? I? 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
1 0. 0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 7-b cf tff# f? ~h VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: L( ~ ft, 0 -"J(, q <is l (; /2- A-

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I I -- Sp;,;- -- s;lked Sample LCS I LCSD II LCSJLCSD II 
Added Concentration 

Compound ( ~'? lkt>,- (l?'lf-. lk~A Percent Recovery I Percent Recovery II RPD II 
,,,;.~:i,ItJ;:'~,;~~~,;:'',,!;'!~ LCS I LCSD LCS l ~ LCSD I Reported I Recalc. II Reported i Recalc. II Reported I Recalc. I 

II n n 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 O.(,(f"1 VA- o. ce Sd) tvfr I~> --r (~ y ~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0. 0% of the reported results? 

Example: 

Sample J.D. MJ I),~ o : Cvp'P' 
~ - ~~ (1"1{,1-/) 

Cone. = ( S?f ~ ~ ~ I 4-~ ) ( ~ 2 
C¥78/ ~ooe;)CO.o.2~t~ 

= to s-~. 7 8 

~ 'L 
I o s-?J. ~ + lo~e:; ,o + 16 qo.7 + 1 Cl 4,. I + lo f 7 

t' \o>2:7 + \o~o-'i +to""·~ 
f) 

= ID~~ G? 

~i\41 l4II\.C • ::: (ro~~-~~/ ( r6 ~) 

(1~.0~) (Ju-oo) 

= o. tO'f "'~ I~ 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound < ""-' IIA. ( ) Qualification 

l.,.CS l~O-~ 
(./ 

o. 7oti 

Note: ____________________________________ _ 

R!=CAI Cwnrl 



LDC Report# 36446B4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012A-S0-0-0.5 460-114275-1 Soil 05/20/16 
CFMW-012A-S0-0-0.5-Pb 460-114275-2 Soil 05/20/16 
CFMW-012A-S0-0.5-2 460-114275-3 Soil 05/20/16 
CFMW-012A-S0-1 0-12 460-114275-4 Soil 05/20/16 
CFMW-DUP3-SO 460-114275-5 Soil 05/20/16 
CFMW-012A-S0-68-73 460-114275-6 Soil 05/20/16 
CFSB-042-S0-0-0.5 460-114275-7 Soil 05/20/16 
CFSB-042-S0-0.5-2 460-114275-8 Soil 05/20/16 
CFSB-042-S0-1 0-12 460-114275-9 Soil 05/20/16 
CFSB-040-S0-0-0.5 460-114275-10 Soil 05/20/16 
CFSB-040-S0-0.5-2 460-114275-11 Soil 05/20/16 
CFSB-040-S0-1 0-12 460-114275-12 Soil 05/20/16 
CFSB-052-S0-0.5-2 460-114275-13 Soil 05/20/16 
CFSB-052-S0-1 0-12 460-114275-14 Soil 05/20/16 
CFSB-046-S0-1 0-12 460-114275-15 Soil 05/20/16 
CFSB-051-S0-0-0.5 460-114275-16 Soil 05/21/16 
CFSB-051-S0-0.5-2 460-114275-17 Soil 05/21/16 
CFSB-051-S0-1 0-12 460-114275-18 Soil 05/21/16 
CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 
CFSB-01 0-S0-1 0-12 460-114275-20 Soil 05/21/16 
CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 
CFSB-038-S0-1 0-12 460-114275-22 Soil 05/21/16 
CFSB-038-S0-0-0.5 460-114275-23 Soil 05/21/16 
CFSB-050-S0-0-0.5 460-114275-24 Soil 05/21/16 
CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 
CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-045-S0-0-0.5 460-114275-27 Soil 05/21/16 
CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 
CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 
CFMW-0 12A-S0-1 0-12MS 460-114275-4MS Soil 05/20/16 
CFMW-012A-S0-1 0-12DUP 460-114275-4DUP Soil 05/20/16 
CFSB-038-S0-1 0-12MS 460-114275-22MS Soil 05/21/16 
CFSB-038-S0-1 0-12DUP 460-114275-22DUP Soil 05/21/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ (from SDG 460-114141-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB1-AQ 05/20/16 Calcium 385 ug/L CFMW-012A-S0-0-0.5 
CFMW-012A-S0-0.5-2 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

5 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A ... 

CFMW-012A-S0-1 0-12MS Antimony 63 (75-125) J- (all detects) A 
(CFMW-012A-S0-0-0.5 UJ (all non-detects) 
CFMW-012A-S0-0.5-2 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-0 12A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-1 0-12 
CFSB-038-S0-0.5-2) 

CFMW-012A-S0-1 0-12MS Copper 314 (75-125) J+ (all detects) A 
(CFMW-012A-S0-0-0.5 Nickel 165 (75-125) J+ (all detects) 
CFMW-012A-S0-0.5-2 Potassium 146 (75-125) J+ (all detects) 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0. 5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-10-12 
CFSB-038-S0-0.5-2) 

CFSB-038-S0-1 0-12MS Antimony 66 (75-125) UJ (all non-detects) A 
(CFSB-038-S0-1 0-12 
CFSB-038-S0-0-0.5 
CFSB-050-S0-0-0.5 
CFSB-050-S0-0.5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0. 5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12) 

For CFMW-012A-S0-10-12MS, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFSB-038-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

6 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag 

CFMW-012A-S0-1 0-12DUP Arsenic 30 (:520) - J (all detects) 
(CFMW-012A-S0-0-0.5 Calcium 36 (:520) - J (all detects) 
CFMW-012A-S0-0.5-2 Lead 33 (:520) - J (all detects) 
CFMW-012A-S0-1 0-12 Magnesium 23 (:520) - J (all detects) 
CFMW-DUP3-SO Potassium 21 (::;20) - J (all detects) 
CFMW-0121\-S0-68-73 Zinc - 8.62 mg/Kg (S8.2) J (all detects) 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-10-12 
CFSB-038-S0-0.5-2) 

CFSB-038-S0-1 0-12DUP Aluminum 22 (S20) - J (all detects) 
(CFSB-038-S0-1 0-12 Calcium 27 (S20) - J (all detects) 
CFSB-038-S0-0-0.5 Chromium - 3.2 mg/Kg (S2.0) J (all detects) 
CFSB-050-S0-0-0.5 Copper - 3.46 mg/Kg (S2.0) J (all detects) 
CFSB-050-S0-0.5-2 Iron 27 (S20) - J (all detects) 
CFSB-050-S0-1 0-12 Lead 25 (S20) - J (all detects) 
CFSB-045-S0-0-0. 5 Nickel - 2.52 mg/Kg (S2.0) J (all detects) 
CFSB-045-S0-0.5-2 Vanadium - 3.48 mg/Kg (S2.0) J (all detects) 
CFSB-045-S0-1 0-12) Zinc - 11.59 mg/Kg (S7.9) J (all detects) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met with the following exceptions: 

Associated 
Diluted Sample Analyte %D (Limits) Samples Flag AorP 

CFSB-038-S0-1 0-12 Aluminum 15 (S10) CFSB-038-S0-1 0-12 J (all detects) A 
Magnesium 14 (:510) CFSB-038-S0-0-0.5 J (all detects) 

CFSB-050-S0-0-0.5 
CFSB-050-S0-0.5-2 
CFSB-050-S0-10-12 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

7 
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AorP 

A 

A 



X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-012A-S0-0.5-2 and CFMW-DUP3-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-012A-S0-0.5-2 CFMW-DUP3-SO RPD (Limits) Flag AorP 

Aluminum 13400 15200 13 (~50) - -

Arsenic 5.7 5.7 0 (~50) - -

Barium 112 90.0 22 (~50) - -

Beryllium 0.46 0.46 0 (~50) - -

Calcium 4310 6710 44 (~50) - -

Chromium 11.4 12.6 10 (~50) - -

Cobalt 4.3 4.4 2 (~50) - -

Copper 18.6 12.3 41 (~50) - -

Iron 19800 19500 2 (~50) - -

Lead 8.7 8.7 0 (~50) - -

Magnesium 13200 14200 7 (~50) - -

Manganese 694 438 45 (~50) - -

Mercury 0.019 0.014 30 (~50) - -

Nickel 11.8 13.4 13 (~50) - -

Potassium 1080 845 24 (~50) - -

Sodium 49.9 53.7 7 (~50) - -

Vanadium 11.9 12.4 4 (~50) - -

8 
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Concentration (mg/Kg) 

Analyte CFMW-012A-S0-0.5-2 I CFMW-DUP3-SO RPD (Limits) Flag AorP 

I Zinc I 43.9 I 45.0 I 2 (S50) I - I - I 
XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD and difference, and serial dilution %0, data were qualified as 
estimated in twenty-eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

9 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-114275-1 

Sample Analyte Flag A orP 

CFMW-012A-S0-0-0.5 Antimony J- (all detects) A 
CFMW-012A-S0-0.5-2 UJ (all non-detects) 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0 .5 
CFSB-040-S0-0. 5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-01 0-S0-1 0-12 
CFSB-038-S0-0.5-2 
CFSB-038-S0-1 0-12 
CFSB-038-S0-0-0.5 
CFSB-050-S0-0-0.5 
CFSB-050-S0-0. 5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0. 5-2 
CFSB-045-S0-1 0-12 

CFMW-012A-S0-0-0.5 Copper J+ (all detects) A 
CFMW-012A-S0-0.5-2 Nickel J+ (all detects) 
CFMW-012A-S0-10-12 Potassium J+ (all detects) 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-10-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-10-12 
CFSB-038-S0-0.5-2 

10 
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Matrix spike (%R) 

Matrix spike (%R) 



I Sample I Anal~te I Flaa I AorP I Reason I 
CFMW-012A-S0-0-0.5 Arsenic J (all detects) A Duplicate sample analysis 
CFMW-012A-S0-0.5-2 Calcium J (all detects) (RPD) 
CFMW-012A-S0-1 0-12 Lead J (all detects) 
CFMW-DUP3-SO Magnesium J (all detects) 
CFMW-012A-S0-68-73 Potassium J (all detects) 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-10-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-1 0-12 
CFSB-01 0-S0-0.5-2 
CFSB-01 0-S0-1 0-12 
CFSB-038-S0-0.5-2 

CFMW-012A-S0-0-0.5 Zinc J (all detects) A Duplicate sample analysis 
CFMW-012A-S0-0.5-2 (difference) 
CFMW-012A-S0-1 0-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0. 5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-10-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-010-S0-1 0-12 
CFSB-038-S0-0.5-2 

CFSB-038-S0-1 0-12 Aluminum J (all detects) A Duplicate sample analysis 
CFSB-038-S0-0-0.5 Calcium J (all detects) (RPD) 
CFSB-050-S0-0-0.5 Iron J (all detects) 
CFSB-050-S0-0.5-2 Lead J (all detects) 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0 .5 
CFSB-045-S0-0. 5-2 
CFSB-045-S0-1 0-12 

CFSB-038-S0-1 0-12 Chromium J (all detects) A Duplicate sample analysis 
CFSB-038-S0-0-0.5 Copper J (all detects) (difference) 
CFSB-050-S0-0-0.5 Nickel J (all detects) 
CFSB-050-S0-0.5-2 Vanadium J (all detects) 
CFSB-050-S0-1 0-12 Zinc J (all detects) 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

11 
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Sample Analyte Flag AorP Reason 

CFSB-038-S0-1 0-12 Aluminum J (all detects) A Serial dilution (%0) 
CFSB-038-S0-0-0.5 Magnesium J (all detects) 
CFSB-050-S0-0-0.5 
CFSB-050-S0-0.5-2 
CFSB-050-S0-1 0-12 
CFSB-045-S0-0-0.5 
CFSB-045-S0-0.5-2 
CFSB-045-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Laboratory Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Field Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 
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LDC #: 3644684a 

SDG #: 460-114275-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N~74718) 

Date: Co\"Z.<:::.\\\0 
Page:~of L 

Reviewer: ::3.~ 
2nd Reviewer: g C"'"""": 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatiac A[ea I I Cam meets 

Sample receipt/Technical holding times A. S\'ZO -z...\ \\\0 

ICP/MS Tune ~ 
Instrument Calibration Sw 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks Sw 'E~C....~l"\vu-E:@:.\- Ae.. (~":.'-\-1::::0- '-'"ttu.\-\ 
Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

f"'l\/or<:>ll .li"""'""I"YlOnl nf n<:>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0-0.5 

CFMW-012A-S0-0-0.5-Pb 

CFMW-012A-S0-0.5-2 

CFMW-012A-S0-1 0-12 

CFMW-DUP3-SO 

CFMW-012A-S0-68-73 

CFSB-042-S0-0-0.5 

CFSB-042-S0-0.5-2 

CFSB-042-S0-1 0-12 

CFSB-040-S0-0-0.5 

CFSB-040-S0-0.5-2 

CFSB-040-S0-10-12 

CFSB-052-S0-0.5-2 

CFSB-052-S0-1 0-12 

CFSB-046-S0-1 0-12 

Sw ~S:.= 

S0w \)-..:J? 
sw 
~ SR~ 
~ ~'\):::-

~ 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

V:\LOGIN\Roux Associates\Columbia Falls\36446B4aW.wpd 

Ct>C'> {3..~ _, 

c~.:~"J 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114275-1 

460-114275-2 

460-114275-3 

460-114275-4 

460-114275-5 

460-114275-6 

460-114275-7 

460-114275-8 

460-114275-9 

460-114275-10 

460-114275-11 

460-114275-12 

460-114275-13 

460-114275-14 

460-114275-15 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

Soil 05/20/16 

/ 

I 



LDC #: 3644684a 
SDG #: 460-114275-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Client ID Lab ID 

16 CFSB-051-S0-0-0.5 460-114275-16 

17 CFSB-051-S0-0.5-2 460-114275-17 

18 CFSB-051-S0-10-12 460-114275-18 

19 CFSB-01 0-S0-0.5-2 460-114275-19 

20 CFSB-01 0-S0-1 0-12 460-114275-20 

21 CFSB-038-S0-0.5-2 460-114275-21 

22 CFSB-038-S0-1 0-12 460-114275-22 

23 CFSB-038-S0-0-0.5 460-114275-23 

24 CFSB-050-S0-0-0.5 460-114275-24 

25 CFSB-050-S0-0.5-2 460-114275-25 

26 CFSB-050-S0-1 0-12 460-114275-26 

27 CFSB-045-S0-0-0.5 460-114275-27 

28 CFSB-045-S0-0.5-2 460-114275-28 

29 CFSB-045-S0-1 0-12 460-114275-29 

30 CFMW-012A-S0-1 0-12MS ~\.\ 460-114275-4MS 

31 CFMW-012A-S0-1 0-12DUP 460-114275-4DUP 

32 CFSB-038-S0-1 0-12MS 460-114275-22MS 

33 CFSB-038-S0-1 0-12DUP \!A 460-114275-22DUP 

34 

35 

36 

37 

_3B_ 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: b[M\\0 
Page: Z...OfZ

Reviewer: 4...,'0 
2nd Reviewer:~ 

Date 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/21/16 

05/20/16 

05/20/16 

05/21/16 

05/21/16 

Notes: ____________________________________________________________________________________ __ 
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LDC#:~..:. VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ......-

Cooler temperature criteria was met. 
r 

II. ICPIMS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? 
~ 

Were %RSD of isotopes in the tuning solution ,;5%? 
/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
,..-

Were the proper number of standards used? 
..,.-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? /' 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ---
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

..,....-· 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike r 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _::: 20% for 
waters and_::: 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was / 
used for samples that were_::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? -
Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC ......-
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__lof L 
Reviewer: .::S. '9 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ./ 

of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? ./ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL ./ 
I <ICPl/>1 OOX the MDLIICP/MSl? 

Were all oercent differences f%Dsl < 10%? r 

Was there evidence of negative interference? If yes, professional judgement will be / 

used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. _/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,..-

Target analytes were detected in the field duplicates. / 

X/11. Field blanks 

Field blanks were identified in this SDG. ~ 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:~of_L 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:l_of~ 
Reviewer: CS\2 

2nd reviewer: C1 ~ 

All circled elements are applicable to each sample. 

~::~mnll'>ln Matrix T::~rm>t Analvte_ I it:d ITA I \ 

\ \ ~-'1.<1 s t.£J~s~afsefQl:i~J6o:Fu~~~~~t~;Q.;(~)/A1) ~£n) Mo, B, Sn, Ti, 
v.........- v~\.._.../ ~ ~ '-"" '--'"" '--"" \..-/\../\..../ \..../ ~ "'--"' 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'L s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fefo~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I u..c~ : '?,1) .. -q, s -:AJ.sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, in) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::~lv~i~ ••· 
_, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS ltfo:l, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MnJ HgMK, Se, Ag, Na, Tl, V, Z[l) Mo, B, Sn, Ti, 

1 ~1=AA AI ~h Ac::. R<> RA r.rl r., r.r r.n r., I=A Ph ~nn Mn 1-ln 1\li I< ~A An 1\b Tl \1 7n Mo__R ~n Ti 

Comments: Mercury by CVAA if performed 

?\o =- * Z- ::; l,o~ oe......-
ELEMENTS.wpd ~\.\ 'oJ·~ ~ 1_~ ~Q ~ 



LDC #: 3644684a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 
Reviewer: ::::::::,~ 

2nd Reviewer: ~ 

Pr~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.J2N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LE~VONLY: 

N I Was a midrange cyanide standard distilled? 
Y{(N A Are all correlation coefficients .:::_0.995? 
~ N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

~~16 r.,linr,tinn In .t.n,lvt"' Of"R A C::"rnnl"'c:: n .. ,l'~' nfn"b 

CRI (16:23) Ni 55 (70-130) 22 No Qual. (True and found value of CRI < MDL) 
Zn 131 (70-130) 22 No Qual. (True and found value of CRI < MDL) 

Comments: ________________________________________________________________________________________________________________ _ 

36446B4aCAL.wpd 



LDC #: 36446B4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ugll Associated sample units: mglkg 
Sampling date: 05120116 Soil factor applied w.e-
Field blank tvoe: (circle one) Field Blank I Rinsate I Other:---"'7:;>'9.-::::-----

No Qual. 

~-0 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36446B4aFB.wpd 
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Reviewer: 6--v 

2nd Reviewer: ~ 



LDC #: 36446B4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofi_ 
Reviewer: '7S "J 

2nd Reviewer: 01 ,./ = 

·~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
1 ) NIA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~~~~-~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
-It M~ln M"triY An.,lvt<> Of. I">. Ac:c::nt+:otorl <> _Qu.,Ufir.::~tinn,::; 

30 s Sb 63 1' 3-21 J-/UJ/A (deUnd) 
Cu 314 J+deUA (det) 
Ni 165 J+deUA (det) 
K 146 J+deUA (det) 

I I 32 I s I Sb I 66 ~ 22-29 L J-/UJ/A (nd) _I 
--- -- - - - -·--

Comments: 30: AI, Ca. Fe. Mg, Mn > 4X 
32: AI, Ba. Ca. Fe. MCI. Mn > 4X 

36446B4aMS.wpd 



LDC #: 36446B4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
PJease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_l of_(_ 

Reviewer: ..J b 
2nd Reviewer: ~ 

~N/A Were all duplicate sample relative percent differences (RPD):: 20% for water samples and:: 35% for soil samples? If no, see qualifications below. A control 
limit of .:t.R.L. (.±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

1'(/N N/A were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

#. D:'ltA Dunli""t"' In M"triY An,.lvt~> RPn fl imitco\ Diff~>r~>nl"~> II irnitco\ Acocon.-i:ot~>n ~""'"'"'" l"\oo::>lifi.-::>tinnc 

31 s As 30 1' 3-21 J/UJ/A (det) 
Ca 36 J/UJ/A (det) 
Pb 33 J/UJ/A (det) 
Mg 23 J/UJ/A (det) 
K 21 J/UJ/A (det) 

Zn 8.62 (:<8.2) J/UJ/A {det) 

33 s AI 22 22-29 J/UJ/A (det) 
Ca 27 J/UJ/A (det) 
Cr 3.20 (:<2.0) J/UJ/A (det) 
Cu 3.46 {:<2.0) J/UJ/A {det) 

Fe 27 J/UJ/A (det) 
Pb 25 J/UJ/A (det) 
Ni 2.52 (:<2.0) J/UJ/A (det) 
v 3.48 {<2.0) J/UJ/A (det) 

Zn 11.59 (:<7.9) J/UJ/A (det) 

Comments:. ______________________________________________________________________________________________________________ _ 

36446B4aDUP.wpd 



LDC #: 3644684a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020A/74718) 

Pl.r,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
I • ._ I'IU.' 

Y tN/NIA 
Y ,/'ffi} N/ A 
~ELIV 
fy) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

Page:_\_of_l_ 

Reviewer: ~'=> 
2nd Reviewer: a-, ----

tJ:. nilutoti ~"rnnlo In M"triv .dn,.lvto •t.n II irnitc:\ 4, ~"rnnloc: f"ho<>lifi,.,.tinnc: 

22 S AI 15 22-29 J/UJ/A (_det) 
Mg 14 J/UJ/A (det) 

Comments: ______________________________________________________________________________________________________________________ __ 

SerDil.wpd 



LDC#: 36446B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

I~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 3 5 

13400 15200 

5.7 5.7 

112 90.0 

0.46 0.46 

4310 6710 

11.4 12.6 

4.3 4.4 

18.6 12.3 

19800 19500 

8.7 8.7 

13200 14200 

694 438 

0.019 0.014 

11.8 13.4 

1080 845 

49.9 53.7 

11.9 12.4 

43.9 45.0 

Page:~of~ 
Reviewer: ~Q 

2nd Reviewer: o..../ 

RPD Qual. 
(s50) (Parent Only) 

13 

0 

22 

0 

44 

10 

2 

41 

2 

0 

7 

45 

30 

13 

24 

7 

4 

2 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:SC...\.l 
\7....:.-~"2:::. 

~(_\) 

\. \o"_O(.o 

'5L-V 
R"-o\ 
CL\J 
\~:~'& 

o: .... :v 
ro--"1:.~ 
c..L>J 

\\'..\"\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I BecaiCIIIated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?b I. S..L-~ vq\ '-- ~~~-~'-- \ O'J y_ "?---
"'-.....) 

ICP/MS (Initial calibration) c;e__.. 40~'"2..~'- 4D vf0'- \O\ "'(o~ 
-.;;:::;;T 

CVAA (Initial calibration) 
~ L\,q_~ v~'- s; ~\'- '\q ~!~'?-
~ 

ICP (Continuing calibration) t'~ ,,~~'-- '"l.Soo -...;q \ '- )'0'~7- ~ 
~ ~-

ICP/MS (Continuing calibration) 
~C\. 4% ... ,~\'- SDv~L.- qlo/_¥-

= -~ ~ 

CVAA (Contining calibration) 
~0... 4 A'\\.Ja\\......- S~'- too%~ 
~ (.,__) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

~ Beecd:ed 

%R 

\'VOY- ?-

\0\ "Q(-.. '\(L 

qq__Q(:.~ 

~;;::,<c. %q__ 

Cl.lo%1?---

~DD"'=~ 

I 

Page:_\_of__2_ 

Reviewer: ;::s-v --
2nd Reviewer:~ 

Acceptable 
(Y/N) 

~ 

~ 

Comments: ____________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page: \ of\ 

Reviewer~~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

:IL'::> p.., ~ 

\'-\ '-"S..~ 
LC~ 
Z...\~08:, 

'"""-~ 
"\0'-1..\\ 
Oi..J~ 

\1-.. '"s;,.'-] 
~E.g_ 
\ ~'..c"'\ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check C-o \ 0...4 -~~\Jr.:(\'- ~ \.)r"\.\'-- -
Laboratory control sample ~ \'S.\-~\1\A.~~ \~~~~ 
Matrix spike 

~ 
(SSR-SR) 

0-C:>~\\~\~ 0--0~~--~~ 
.__J 

Duplicate Co,_ ~~~-z.o VV'-d..\¥.::.. 4~'l::cS VV\c.. \¥a 
ICP serial dilution 

~"--.,) ~..._) 

t::.-.\ \ 'S.~ 'S.G-"1. v.q\ '-- \ "::;~~"?___~\'-

I Becalc11lated I 
I %R/ RPDI%0 I 

\Do:>/'.,.?-

I e::>~-o --Yo?-

\0~%?---

~%~ 

0~'~'"';:-v 

~ I 

Acceptable 
%RIRPDI%D (YIN) 

(00Y"'~ ~ I 

\s:::)~-o~~ I 

\ \os. %'?---. 
. 

-~~%RZ'V \ 
() :::/""' o,G ';) ~ 

Comments: __________________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 

Reviewer: ~Q _ 
2nd reviewer: G../ 

Rease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\ N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ----'l"-'-z._=:)--'---~-'-D....;.=. ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. 
Oil 

# 

(RD}(FV}(Dil} . :"\ 
(ln. Vol.) ('/7<so\t6..~; 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample JD 

l 
2.. 

3. 
~ 

'S 
(p 

I 
~ 
Q_ 

to 
\\ 

\2-

\~ 

\'-.\. 
\S 

\\t:? 

\I 
\~ 
\~ 

7-o 

RECALC.4SW 

Recalculation: 

'%.s.c:.\\.6") = 0 .'eA_\ 
"Q-~\:=. 1..\-
\!-'J := ~'~ ~ '
\=\;):= .sc~ 
:l.'V\- 'W ~ \, ~ 

Analyte 

~\ 

'?"D 
~s 
'bo.. 
\:St2.. 
C.< 
Co 
C.""-
t=e. 
\Ac,. 

\--\a 
\--\~ 
1\J\. 
\L 
v 
2V'\. 
tVa.._ 
\-\, .. 
A\::, 

!\<.. 

Reported Calculated 
Concentration Concentration Acceptable 

(olY\:: \\:::.. ) ~\~) (Y/N) 
~ -.l -........>_..) 

~ ., lo'-\:Oo \~c~oo 

_lS..o l'~."o 

S..\. -S,._, 
L\"& :z., '"-\ ~ .:<::. --..¥ 

0.'4-~ Q,~~ ~"" 
%,-z_ g_--z_ ~ 

l.\_( L\,1 
\~Jo \~·~ 

' \. ~0<::::> \\ODO '-l.f 

'Z...I ~(__ '2.... \-\ ~~ 

q~~ OLSbO -~ 
?~-s. s,~, 

'\ ~'?-:::. (\,~ 

fd7_~ 0'"2..~ 

I .. :'t-. \~ 
.... ~,~ 

~\-\o ~\-1 ~ 
,?,,,;L_ \~"2.... ~ 

0 .C>L\ 6 .. C)·'"U _{ 

,,~ -n_~o 

·~ .. ) 'S .. \ -.....)~? 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: '2-of'Z. 

Reviewer: 2:::>~ 
2nd reviewer: c·/ 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l'lt N N/A Have results been reported and calculated correctly? 
Y J N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 
v 
Detected analyte results for __ ___._S_...,.e-a,.--=-_"S2<=L--+"'-=~'--\.:...-____ were recalculated and verified using the following 
equation: ~ 

Concentration = (RD)(FV)(Dil) Recalculation: 
(ln. Vol.) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Dil Dilution factor 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ( v-w~\'4-,) (\tV'a\~) (YIN) 

2..\ ~ 
~.~ 

\.\-\ tY\~ .~. 
12 "b2_ o~.-zs 0 ::?_~..,o ~~ 

L.~ Co.. \2~ao \ L.'"\ c.c:::> ~ 
2~ c._" I.-'S. l·~ 

Z"'- CD b~\ C:, '\ 
l~.,a c'""" \'S.S. \:S~~ 

'2-.1 Fe- \ \q'CL) \\~00 

z._~ ?c ZCI..~~ z_q_,q.. 

2..~ ~ q\'"2.0 -C\\2-o \.l( 

~ 

Note: ~uDA~~ 

RECALC.4SW 



LDC Report# 3644686 

Laboratory Data Consultants, Inc. 

Project!Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 22, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114275-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-012A-S0-0-0.5 460-114275-1 Soil 05/20/16 
CFMW-012A-S0-0.5-2 460-114275-3 Soil 05/20/16 
CFMW-012A-S0-1 0-12 460-114275-4 Soil 05/20/16 
CFMW-DUP3-SO 460-114275-5 Soil 05/20/16 
CFMW-012A-S0-68-73 460-114275-6 Soil 05/20/16 
CFSB-042-S0-0-0.5 460-114275-7 Soil 05/20/16 
CFSB-042-S0-0.5-2 460-114275-8 Soil 05/20/16 
CFSB-042-S0-10-12 460-114275-9 Soil 05/20/16 
CFSB-040-S0-0-0.5 460-114275-10 Soil 05/20/16 
CFSB-040-S0-0.5-2 460-114275-11 Soil 05/20/16 
CFSB-040-S0-1 0-12 460-114275-12 Soil 05/20/16 
CFSB-052-S0-0.5-2 460-114275-13 Soil 05/20/16 
CFSB-052-S0-1 0-12 460-114275-14 Soil 05/20/16 
CFSB-046-S0-1 0-12 460-114275-15 Soil 05/20/16 
CFSB-051-S0-0-0.5 460-114275-16 Soil 05/21/16 
CFSB-051-S0-0.5-2 460-114275-17 Soil 05/21/16 
CFSB-051-S0-1 0-12 460-114275-18 Soil 05/21/16 
CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 
CFSB-01 0-S0-1 0-12 460-114275-20 Soil 05/21/16 
CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 
CFSB-038-S0-1 0-12 460-114275-22 Soil 05/21/16 
CFSB-038-S0-0-0.5 460-114275-23 Soil 05/21/16 
CFSB-050-S0-0-0. 5 460-114275-24 Soil 05/21/16 
CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 
CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-045-S0-0-0.5 460-114275-27 Soil 05/21/16 
CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 
CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 
CFMW-012A-S0-1 0-12MS 460-114275-4MS Soil 05/20/16 
CFMW-0 12A-S0-1 0-12MSD 460-114275-4MSD Soil 05/20/16 
CFMW-012A-S0-10-12DUP 460-114275-4DUP Soil 05/20/16 
CFSB-040-S0-1 0-12MS 460-114275-12MS Soil 05/20/16 
CFSB-040-S0-1 0-12MSD 460-114275-12MSD Soil 05/20/16 
CFSB-01 0-S0-1 0-12MS 460-114275-20MS Soil 05/21/16 
CFSB-01 0-S0-1 0-12MSD 460-114275-20MSD Soil 05/21/16 
CFSB-038-S0-0.5-2DUP 460-114275-21 DUP Soil 05/21/16 
CFSB-045-S0-1 0-12MS 460-114275-29MS Soil 05/21/16 
CFSB-045-S0-1 0-12MSD 460-114275-29MSD Soil 05/21/16 
CFSB-045-S0-1 0-12DUP 460-114275-29DUP Soil 05/21/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB 1-AQ (from SDG 460-114141-1) was identified as an equipment 
blank. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag 

CFMW-012A-S0-1 0-12MS/MSD Fluoride 69 (90-110) - J- (all detects) A 
(CFMW-012A-S0-0-0.5 
CFMW-012A-S0-0.5-2 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-1 0-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-01 0-S0-1 0-12 
CFSB-038-S0-0.5-2) 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36446B6_RA4.DOC 



For CFSB-045-S0-10-12MS/MSD, no data were qualified for Fluoride percent 
recoveries (%R) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-012A-S0-0.5-2 and CFMW-DUP3-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-012A-S0-0.5-2 CFMW-DUP3-SO RPD (Limits) Flag AorP 

Fluoride 59.3 80.8 31 (::>50) - -

Cyanide 0.46 0.51 10 (::>50) - -

Total organic carbon 2850 3740 27 (::>50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in twenty samples. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114275-1 

Sample Analyte Flag A orP Reason 

CFMW-012A-S0-0-0.5 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-012A-S0-0.5-2 duplicate (%R) 
CFMW-012A-S0-10-12 
CFMW-DUP3-SO 
CFMW-012A-S0-68-73 
CFSB-042-S0-0-0.5 
CFSB-042-S0-0.5-2 
CFSB-042-S0-1 0-12 
CFSB-040-S0-0-0.5 
CFSB-040-S0-0.5-2 
CFSB-040-S0-1 0-12 
CFSB-052-S0-0.5-2 
CFSB-052-S0-10-12 
CFSB-046-S0-1 0-12 
CFSB-051-S0-0-0.5 
CFSB-051-S0-0.5-2 
CFSB-051-S0-10-12 
CFSB-01 0-S0-0.5-2 
CFSB-01 0-S0-1 0-12 
CFSB-038-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-114275-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114275-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 3644686 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114275-1 Level IV 

Date: teW1 1o 

Page:~ of ""Z-. 
Laboratory: Test America, Inc. Reviewer: :::::,.~ 

2nd Reviewer: c_ / 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOG (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatico Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

nv .. r::.ll <><"<"0 '""'""ont nf rbt<:~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-012A-S0-0-0.5 

CFMW-012A-S0-0.5-2 

CFMW-012A-S0-1 0-12 

CFMW-DUP3-SO 

CFMW-012A-S0-68-73 

CFSB-042-S0-0-0.5 

CFSB-042-S0-0.5-2 

CFSB-042-S0-10-12 

CFSB-040-S0-0-0.5 

CFSB-040-S0-0.5-2 

CFSB-040-S0-1 0-12 

CFSB-052-S0-0.5-2 

CFSB-052-S0-1 0-12 

CFS B-046-S0-1 0-12 

CFSB-051-S0-0-0.5 

CFSB-051-S0-0.5-2 

CFSB-051-S0-10-12 

I I Ccmmeots 

~ s;: \ '2.0 ·-2.\\ \ \o 

~ 
P\ 
~ 

}-)"=:> E~ C..'r\J\w·- EB\- P>-Q.{ s.~~o-"1.\-~ao~\\4\1.\,\ _,\ 

SlAJ \.1\.S\\) ~ ~-<2-g_ L<..-,.~ &~~ 

~ '"9\..J? 

A.. -:,~~ ~ t <.S.\."Q 

~ 'FQ·;: l'" .. ~\ 
P\ 
f::..... 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

\.:X... 460-114275-1 Soil 05/20/16 

460-114275-3 Soil 05/20/16 

460-114275-4 Soil 05/20/16 

460-114275-5 Soil 05/20/16 

1 460-114275-6 Soil 05/20/16 

460-114275-7 Soil 05/20/16 

460-114275-8 Soil 05/20/16 

460-114275-9 Soil 05/20/16 

460-114275-10 Soil 05/20/16 

460-114275-11 Soil 05/20/16 

460-114275-12 Soil 05/20/16 

460-114275-13 Soil 05/20/16 

460-114275-14 Soil 05/20/16 

460-114275-15 Soil 05/20/16 

460-114275-16 Soil 05/21/16 

460-114275-17 Soil 05/21/16 

460-114275-18 Soil 05/21/16 

L:\Roux Associates\Columbia Falls\36446B6W.wpd 1 
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LDC #: 3644686 
SDG #: 460-114275-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: t,.;.\"Zo\\..p 

Page: 'Z. ofL. 
Reviewer: 3'? _ 

2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFSB-01 0-S0-0.5-2 460-114275-19 Soil 05/21/16 

19 CFSB-01 0-S0-1 0-12 460-114275-20 Soil 05/21/16 

20 CFSB-038-S0-0.5-2 460-114275-21 Soil 05/21/16 

21 CFSB-038-S0-1 0-12 460-114275-22 Soil 05/21/16 

22 CFSB-038-S0-0-0.5 460-114275-23 Soil 05/21/16 

23 CFSB-050-S0-0-0.5 460-114275-24 Soil 05/21/16 

24 CFSB-050-S0-0.5-2 460-114275-25 Soil 05/21/16 

25 CFSB-050-S0-1 0-12 460-114275-26 Soil 05/21/16 

26 CFSB-045-S0-0-0.5 460-114275-27 Soil 05/21/16 

27 CFSB-045-S0-0.5-2 460-114275-28 Soil 05/21/16 

28 CFSB-045-S0-1 0-12 460-114275-29 Soil 05/21/16 

29 CFMW-012A-S0-1 0-12MS t=- C:l0 460-114275-4MS Soil 05/20/16 

30 CFMW-012A-S0-1 0-12MSD 1-. J., 460-114275-4MSD Soil 05/20/16 

31 CFMW-012A-S0-10-12DUP ~ 460-114275-4DUP Soil 05/20/16 

32 CFSB-040-S0-1 0-12MS (j..) 460-114275-12MS Soil 05/20/16 

33 CFSB-040-S0-1 0-12MSD 1- 460-114275-12MSD Soil 05/20/16 

34 CFSB-010-S0-1 0-12MS (.N 460-114275-20MS Soil 05/21/16 

35 CFSB-01 0-S0-1 0-12MSD ~ 460-114275-20MSD Soil 05/21/16 

36 CFSB-038-S0-0.5-2DUP -F 460-114275-21 DUP Soil 05/21/16 

37 CFSB-045-S0-1 0-12MS F 460-114275-29MS Soil 05/21/16 

38 CFSB-045-S0-10-12MSD ~ 460-114275-29MSD Soil 05/21/16 

39 CFSB-045-S0-1 0-12DUP F 460-114275-29DUP Soil 05/21/16 

40 

41 

42 

43 

Ail 

Notes: ____________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\36446B6W.wpd 2 



LDC #: 3Ao\.\'Mo~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method&.)_.. ~) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. -
Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ./'" 

Were the proper number of standards used? 
...--

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? --
Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or /' 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

/ 

Were the MS/MSD or duplicate relative percent differences (RPD) 5. 20% for 
waters and 5. 35% for soil samples? A control limit of 5. CRDL(5. 2X CRDL for soil) 
was used for samples that were 5. 5X the CRDL, including when only one of the / 
duplicate sample values were < 5X the CRDL. 

\1. Laboratory control samples 

Was an LCS anaylzed for this SDG? ~ 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA 2010.wod version 1.0 

NA 

,-

,.,. 

/ 

/ 

Page:~of2_ 
Reviewer: ::S~ 

2nd Reviewer: C\:7' 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable /' 
to level IV validation? 

Were detection limits < RL? ---
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. ~ 

Tarqet analytes were detected in the field blanks. / 

WETC-EPA_201D.wpd version 1.0 

NA 

Page: '2-of 2. 
Reviewer: -=s"'O 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Samole ID _Parameter 

\~~ pH TDS c{F )No~ NO? S04 O-P04 Alk~~JNH~ TKN foc1r6+ CI04 
'--' -._........- -

pH TDS Cl F NO~ NO? SO, O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

0-~ pH TDS CI/F)No3 NO? S04 O-P04 Alkt6J)NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO, O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

{1L ~ ~-"SS pH TDS Cl ()N03 N02 S04 O-P04 AI~J NH~ TKN TOC Cr6+ CIO, 
......... -

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

lk' '1;:.\, --"?.:to·-~ pH TDS CI(Fl)NO~ NO? SO, 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO, 

tic·-~~ pH TDS c(FJN03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO, 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO, 

/lc. '. ~'l-"1,~ pH TDS Cl F N03 N02 S04 O-P04 AI~N1H3 TKN TOC Cr6+ CI04 -
pH TDS Cl F NO~ NO? SO 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? S04 0-PO, Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? SO 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ N02 S04 O-P0_4 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO, 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ N02 S04 O-P0_4 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

nH TnS ~I F NO. NO, SO 0-PO Alk ~N NH. TKN TO~ ~rn+ ~10 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: D\.... ,......--

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3644686 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: ~ 

2nd Reviewer: ~ 

L§ N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y JNIA Were matnx sp1ke percent recovenes (%R) w1th1n the control hm1ts of 75-125? If the sample concentration exceeded the sp1ke concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) ,::: 20% for samples? 

EVEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS I MSD I RPn II imitc::\ H MC:/MC:n rn M<>tr;v An<>luto o•o. 0 Ac::c::nd,.h>rl ~"mnl<>c:: (.),,r;r.. 

29/30 s F 69 (90-110) I I 1-20 J-/UJ/A (det) 

Comments: 37/38: F > 4X 

36446B6.wpd 



LDC#: 36446 86 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 2 4 RPD (s50) 

Fluoride 59.3 80.8 31 

Cyanide 0.46 0.51 10 

TOC 2850 3740 27 

Page:_\_of \ 
Reviewer: ~ V 

2nd Reviewer:~ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36446B6.wpd 



~ LDC#: : Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:__l_ of~ 
Reviewer: .;::::$Q 

Method: lnorganics, Method ;Q.Q__..... ~'\ 
2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of L~ was recalculated.Calibration date: &\z...""""'\\ \\f? 

An initial or continuing calibration verification percent recovery ("'oR) was recalculated for each type of analysis using the following formula: 

"'oR= Found X 100 

True 

Type of analysis 

Initial calibration 

·:s_c_.,\) \3'-.2-\ 
Calibration verification 

:;c-J \7_\_'52-.. 
Calibration verification 

.::x..>J Jrr '_. O/ 
Calibration ve 1 ication 

Where, 

Analyte Standard 

s1 

s2 

s3 

Lw s4 

s5 

s6 

s7 

~N So<->~ 

D.v...~\L-
'-._) 

·\oc_ 
~'&1&\~~L 

F 0-~"',.\~<-. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or .-2 r or .-2 (Y/N) 

0 0.0174 

0.01 0.366 0.99995 0.99997 

0.025 0.919 

~'* 0.05 1.68 

0.1 3.51 

0.2 6.89 

0.4 13.6 

,,~ 

~ D _ 2·-~v .. ~s '- lOb/'.~ \O<aY:~ 
'--.J 

tlo'-OQQ.,\. "- t ()(a'/_~ t O<o'/g_ ~ 

\\1\A~"-. q ~ ... \ -r:.?-. ~~~\7-~ ~ 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results., ______________________________________________ _ 

--\:_ ~u'N\'-~ 



LDC#:-'7::*:>~ 

METHOD: lnorganics, Method .Sec ~\r 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer: -~ 9 

2nd Reviewer:~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, 
' 

Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

L-C~ 
Laboratory control sample 

kS Matrix spike sample 

\~---~ 

~SC) 
Duplicate sample 

·~:~ '\ ~ 

Comments: ""t. Q_ 0'-'~\.\1\.4 
) 

TOTCLC.6 

S= 
D= 

Element 

\0(_ 

c.~ 

t=-

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

\'-\~2.'\ ~~ \~0\~ -~· 

(SSR-SR) 

2.t~ ~~ -z. ,\~~~\~ 

---
"L'S_'J~~~ z.,.~,~s 

I 
I 

eecalc11lated ~ eeeod:ed 

I 
Acceptable 

%RIRPD %RIRPD (YIN) 

\OS-,~1.~ L o-<;.. -3 7.fL. ~ 

(0\.. ~~.~ lOL~~ j~ 

\ u ., l"e-.'\v \'G'Z~~vv (j 



Page:__j,_of "\._. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: ·:s, S2 

2nd reviewer: 14 <"" =-

METHOD: lnorganics, Method Se.!L- ~ 
. ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _ ___,Q_3~""J-'--'\-:..__ ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = f\- \1'3. \ -"'\1~-z."--\

\ '-' o -rs.., . \1>0 

~;;; \.oD...v....-\ 

Recalculation: c· 1 "::> £5>\ - \1 ~\ .-nq,_~) l:r \ 
'-J_co· ....... \) 

\'-ico<~l.\~ · 
. -

(lo.oo~) (osc...:.) 

~V\ • W:: \03K.>\~ 

Reported Calculated 

Co~~\ion Concentration 
# Sample ID Analyte ( \Ma\k;,) 

\ Toe...... t-~~ . --::;:)_J 

-z..so ~,o-z:-.;.o 

z_ zs.so 2.~ .. :\::o 
~ "2.\. 1()0 2\\0() 

4- ~\~0 ~\-..lcD 

'S -~ \~ \~0() 

0 L.:\-.,2) 0 .. O"S..~ 0 -O"S" 

1 Ct--J D.o~~ 0-~ 

~ t:: \'2,8. ~'L,8 

q c..~ 0 -0~'-4- 0~04'-4 

to u....; D~C~L.- Q, CJ<:..'Z_ 

\\ 6-.J 0-0'-..0 0 , O"Z.c:::J 

\'2_ ~ Q_cA."\ O .. r-An 

\'::> c...~ () -D'-~ D .. o~ 

\~ ~ (O -1 Jo .. ~ 

\'S C.t--) 0 -0 'Z..\(:.1 o.oC.....tp 

(l,o c._~ D-OS:.?- O.o~L. , .. , Ct---J o .... rv"':C Q,oL..-;-

~~ C.,....:J O.n~ 0-040 
\<; Ct---J 6 -0'2-~ 0_01...~ 

'?,;v t=- ~.L\- ~q ·"-' 

RECALC.6 

Acceptable 
(Y/N) 

'-~ 

\.~ 

-~ 
I 

<~If 

~>l. 

'-\ ...___,. 

'11 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method s;·E~ c _.. C~< 

Page: :z_ of_2_ 
Reviewer: ::)<C/ 

2nd reviewer: ~ 

F.11ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~ ~ ·~ 
recalculated and verified using the following equation:"-S 

\ reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 

Conc~\~tion Concentration Acceptable 
# Sample ID Analyte ('M:;,' ) M'\llc\~ ) (Y/N) 

'F 
~ ~· 

'--"--\ 2.\ ~~ <().s.o 
[_.'2...- S<l-~ 8\-~ 
z:z_:, \-zv-) \7_\./) ~ 
'2-~ \(a' \Lolo ~~ 

z_·~ z..s.s~. '2.:~ ~~ ~ 
21..? \qq \4..~ I 

1-:\. \l\0 \ '-\0 
rz:b ~ I lt-J~ \~'+ ~ 

Note: ___ -k_S2-w__,_· -=-==~....::.:·::....::s=~----------------------

RECALC.6 



07/06116 
The attached zipped file contains three files: 

File Format Description 
I) Readme_ColumbiaFalls_070616.docx MS Word 2007 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-114141-1_ TestResultsQC_ vl.xls 460-114141-1 36446A 
3) 460-114275-l_TestResultsQC_vl.xls 460-114275-1 36446B 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 ifyou have any questions regarding this electronic data submittal. 



EDD POPULATION COMPLETENESS WORKSHEET Date: ep{t~hf~ 

The LDC job number listed above was entered by _0{) 
I I EDD ~[ocess I I 

I. EDD Completeness -
Ia. -All methods present? v 
lb. -All samples present/match report? ~ 
I c. -All reported analytes present? -~ 
I d. ~o or 100% verification of EDD? v1 

~,;?oy~~< 
y-:. . '.,.:,· ';"7-1' 

".;3-'~';~•o.: .• :o;,'., ,, 0
;,'; ,,,.; J, •. ; : ... ,~';~:.:' .. ;; 

II. EDD Preparation/Entry -

II a. - Carryover U/J? v1 
lib. - Reason Codes used? If so, note which codes Kl 
lie. -Additional Information (QC Level, Validator, N Date, Validated Y/N, etc.) 

:. :'· 
_,. 

··,. 

Ill. Reasonableness Checks -
- Do all qualified ND results have ND qualifier 

VI lila. (i.e. UJ)? 

- Do all qualified detect results have detect ~ Ill b. qualifier (i.e. J)? 

- If reason codes used, do all qualified results ---Ill c. have reason code field populated? 

-Does the detect flag require changing for blank ~ /Vvft Ill d. qualifiers? If so, are all U results marked ND? 

Ill e. - Do blank concentrations in report match EDD, 

~ where data was qualified due to blank? 

-Were any results rejected for overall N tf-'A-lllf. assessment? If so, were results changed to 
nonreportable? 

- Is the readme complete? If applicable, were 

;J lllg. edits or discrepancies listed in the readme? I-

'.'·.< ·. 

CommentslAction 

Page:_1_of_1 _ 
2nd Reviewer: ----

I 

·: , .. ··. / 
' ; ,!~~,~~ './: ,.,, ·:.:.'' ·. . ':-''';J ,:o. ;,_,,:::i:;J.' ·,, ' ..... ..:J;; ' ;/ ';. 
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Notes: ___________________________________________________________________ _ 
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: LABORATORY DATA CONSULTANTS, INC. &lJJulu 
:, , , , , , , , , , , , , 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

LCloC:: 

Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

July 7, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data 
Validation 

Dear Mr. Ritorto 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on June 8, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #36465: 

SDG# 

460-114529-1 

Fraction 

Volatiles, Semivolatiles, PCBs, Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead 
County, Montana, November 2015 

• USEPA Contract Laboratory National Functional Guidelines for Superfund 
Organic Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 
1, July 1992; update I lA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update lilA, April 1998; IIIB, 
November 2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\36465COV.wpd UL-SF 



Level IV 3,792 pages-DL Attachment 1 I 
EDD LDC #36465 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 

I 
DATE DATE VOA SVOA PC8s (6020A F CN-

'-DC SDG# REC'D DUE (82608) (8270D) (8082A) /74718) (9056A) (90128) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-114529-1 06/08/16 06/29/16 1 20 0 30 0 30 0 30 0 30 0 30 

otal A/CR 1 20 0 30 0 30 0 30 0 30 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 { 

Shaded cells indicate Level IV validation (all other cells are Levell II validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\36465ST.wpd 
-- -



LDC Report# 36465A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 27, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114529-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 
CFSB-004-S0-1 0-12 440-114529-3 Soil 05/25/16 
CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 
CFSB-001-S0-1 0-12 440-114529-6 Soil 05/25/16 
CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 
CFSB-002-S0-1 0-12 440-114529-9 Soil 05/25/16 
CFSB-003-S0-0.5-2 440-114529-11 Soil 05/25/16 
CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 
CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 
CFSB-007 -S0-0.5-2 440-114529-16 Soil 05/25/16 
CFSB-005-S0-0.5-2 440-114529-17 Soil 05/25/16 
CFSB-007 -S0-1 0-12 440-114529-18 Soil 05/25/16 
CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 
CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 
CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 
CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 
CFSB-087-S0-0.5-2 440-114529-26 Soil 05/26/16 
CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 
CFSB-086-S0-0.5-2 440-114529-29 Soil 05/26/16 
CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 
TRIP BLANK 440-114529-31 Water 05/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36465A1_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/01/16 Acetone 20.8 TRIP BLANK NA -

06/01/16 2-Butanone 21.5 TRIP BLANK UJ (all non-detects) A 
Bromoform 26.5 UJ (all non-detects) 

4 
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Associated 
I Date Compound %0 Samples Flag AorP 

05/29/16 Bromomethane 22.7 CFSB-004-S0-0.5-2 UJ (all non-detects) A 
Chloroethane 28.6 CFSB-004-S0-1 0-12 UJ (all non-detects) 

CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0.5-2 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0.5-2 

05/29/16 Bromoform 38.3 CFSB-004-S0-0.5-2 NA -
CFSB-004-S0-1 0-12 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0.5-2 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0.5-2 

05/31/16 Dichlorodifluoromethane 21.5 CFSB-005-S0-10-12 J- (all detects) A 
Bromomethane 30.3 CFSB-088-S0-1 0-12 UJ (all non-detects) 
Chloroethane 32.5 CFSB-087-S0-0.5-2 
Trichlorofluoromethane 20.7 CFSB-087-S0-1 0-12 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 21.6 CFSB-086-S0-0.5-2 
Cyclohexane 23.4 CFSB-086-S0-10-12 
Methyl cychlohexane 20.8 

05/31/16 Bromoform 39.2 CFSB-005-S0-1 0-12 NA -
CFSB-088-S0-1 0-12 
CFSB-087 -S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

5 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-370586/3,4 Bromomethane - 73 (74-125) UJ (all non-detects) p 
(CFSB-004-S0-0.5-2 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0.5-2 
CFSB-001-S0-10-12 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0.5-2 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0.5-2) 

LCS/D 460-370693/4,5 Bromomethane 72 (74-125) - UJ (all non-detects) p 
(CFSB-005-S0-1 0-12 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

6 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD %R, data were qualified as estimated 
in twenty-one samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114529-1 

Sample Compound Flag AorP 

TRIP BLANK 2-Butanone UJ (all non-detects) A 
Bromoform UJ (all non-detects) 

CFSB-004-S0-0.5-2 Bromomethane UJ (all non-detects) A 
CFSB-004-S0-10-12 Chloroethane UJ (all non-detects) 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0.5-2 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0.5-2 

CFSB-005-S0-1 0-12 Oichlorodifluoromethane J- (all detects) A 
CFSB-088-S0-1 0-12 Bromomethane UJ (all non-detects) 
CFSB-087-S0-0.5-2 Chloroethane 
CFSB-087 -S0-1 0-12 Trichlorofluoromethane 
CFSB-086-S0-0.5-2 1,1,2-Trichloro-1,2,2-trifluoroethane 
CFSB-086-S0-1 0-12 Cyclohexane 

Methyl cychlohexane 

CFSB-004-S0-0.5-2 Bromomethane UJ (all non-detects) p 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0.5-2 
CFSB-002-S0-10-12 
CFSB-003-S0-0.5-2 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0.5-2 
CFSB-086-S0-10-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration (%0) 

Continuing calibration (%0) 

Continuing calibration (%0) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

9 
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LDC #: 36465A 1 VALIDATION COMPLETENESS WORKSHEET Date: oer@;(~ 
Page:_J_of_.:Y 

Reviewer: JV {, 
2nd Reviewer:~-

SDG #: 460-114529-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
1 
I 

2 

3 
, 

4 I 

5 
1 

6 ' 
7 

I 

I ~alidatian A[ea 

Sample receipt/Technical holdinq times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Tarqet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-004-S0-0.5-2 

CFSB-004-S0-1 0-12 

CFSB-001-S0-0.5-2 

CFSB-001-S0-10-12 

CFSB-002-S0-0.5-2 

CFSB-002 .. S0-1 0-12 

CFSB-003-S0-0.5-2 

8 
'2r-

CFSB-005-S0-1 0-12 

9 1 CFSB-003-S0-1 0-12 

10 r CFSB-007-S0-0.5-2 

11 I CFSB-005-S0-0.5-2 

12 1 CFSB-007 -S0-1 0-12 

13 r CFSB-092-S0-0.5-2 

I I Comments 

_.ftt.fr 

A 
Prtlt I t-Al- ~ r~A>&Z r-Y' lV\JkZo2 
.su} CffiJ b 2.61) 

A 

'~* ~ Z.t c_(.l.. :;.-r r;::.N\1 J .- r_r') ~-Q 

A ( ~· I _L_'"\."tV '. ' ,. 
IJ cs / 

SL\) \,.£&/j) 

~ 

sw 
A 
li-
A 
.A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

440-114529-2 

440-114529-3 

440-114529-5 

440-114529-6 

440-114529-8 

440-114529-9 

440-114529-11 

440-114529-12 

440-114529-13 

440-114529-16 

440-114529-17 

440-114529-18 

440-114529-20 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/26/16 

L:\Roux Associates\Columbia Falls\36465A 1W.wpd 1 
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LDC #: 36465A1 VALIDATION COMPLETENESS WORKSHEET Date: o'f~lrt. 
SDG #: 460-114529-1 Level IV Page: :v-of ..y-

Laboratory: Test America. Inc. Reviewer: ,Ofl,... 
2nd Reviewer: c...., ,.....c 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD Matrix Date 

14 
1 

CFSB-092-S0-10-12 440-114529-21 Soil 05/26/16 

15 l CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 

16?- CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 

17 ~ CFSB-087-S0-0.5-2 440-114529-26 Soil 05/26/16 
:I 

18 CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 
~ 

19 CFS B-086-S0-0. 5-2 440-114529-29 Soil 05/26/16 

20 ':< CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 

21, TRIP BLANK 440-114529-31 Water 05/26/16 

22 

23 

24 

25 

?!'; 

Notes· 

I MP> frto - ~ 1o s&G. It 
v - ~'16H !>A 
1 - ~'16cf11JL7 
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LDC #: __ ~_(p -'-tf ~::.....;;.~_/>!_I'-- VALIDATION FINDINGS CHECKLIST 

and relative 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of_L 
Reviewer: J~ 

2nd Reviewer: v------""--



LDC #: __ ~c,_tf_:_c,_~_A_)_ VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260a_rev01.wpd 

Page:_2_of_2_ 
Reviewer: ~JVG 

2nd Reviewer: --r:r:;__-



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A 1. · 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

I 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane I 

i 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

I I 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1, 1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2~Trichloroethane UU. 1, 1,1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC#: ~t'~ .fr} VALIDATION FINDINGS WORKSHEET Page:_1 of___l 

Continuing Calibration Reviewer: JVG 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: ~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
~ Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y<f\J lN/A Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

o";&' ;,, P 1-;z1 r< F ( ... ) 'ZQ. ~ ~I Ml'> .f.r..o -~ 7o~~ ;q h OvrJJ 1+-tb-tt/A. 
fVI C-J "l../. t; I I J-/l-13A' 
K' I-2 2~. > L .... l 

0'7/~A'~ k '54"141 5 (-) 22..7 1-7 q-IS 1Yff3 '-f'C>-~ 7t>~lr(,/fM1>1 J" -/lll1 LA. 
p (-) :2-g.~ t I 1 
X [.J..} .?& _9 v } Jth~h 

~ 

or;; !?r ACP Jc" <;4- \71 .TJ" r-) 2J.> g ,,_ ")() Mt> ~0- ~I ll'et~J (M>+Pet1.:J-AAr /A 
R ["') ~l5. 3 
... f) [-) '2..> 
Kk r-1 'U!>.7 

I.,.., C-) 2.1.' 
S' s <:.: <;: (-) 2?.1-
t iTI (-) :z. C). g" 

')( (~ .3 Gf • '2. / iw2 J+eq~Li_ 
/ 

--- - '------ -----
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LDC #: ?(f 1~~ A) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

Page: _l_ot_l 
Reviewer: JVG 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: ~ 

'V)~ liN/A Was a LCS required? 
vTr IJN/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

"" LCS LCSD 
# LCS/LCSDID Compound %R(Limlts) %R (Limits} RPD (Limits) Associated Samples Qualifications 

~7D~o- "?7o~ ~A.4 PJ. 
( ) 1?:> <74'-12SJ ( ) 1-7 q -I~ IYfl? 't"o- 37o~vh rill))) J-h r /P 
( ) 

I 
( ) ( ) 

~J 

( ) ( ) ( ) 

La/o ~-?7o61 ~A C"" ~ 7:2. ( '74-/~) ( ) ( ) i' lc,-ao Ml?~o- ">71J~q ~I of 
1-- v li-n>) 

( 
I ~ 

( ) ( ) ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: 36465A1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: C?1' 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below 
using the following calculations: 

RRF = (Ax)(C;5)/(A;5)((.) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 5/24/2016 2-Butanone (BUT) 

CVOAMS13 cis-1,2-DCE (FBZ) 

Benzene (CBZ) 

1, 1,2,2-TCA (DCB) 

2 I CAL 5/10/2016 MIBK (BUT) 

CVOAMS9 Methyl acetate (FBZ) 

Tetrachloroethane (CBZ) 

1, 1,2,2-TCA (DCB) 

052416 ms13 051016 ms9 voa 

Ax = Area of Compound 

Cx = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

0.3558 0.3558 

0.2829 0.2829 

1.5691 1.5691 

0.9258 0.9258 

3.2496 3.2496 

0.2478 0.2479 

0.4052 0.4052 

1.0496 1.0496 

Reported 

Average RRF 

(Initial) 

0.3535 

0.2809 

1.5135 

0.8574 

3.2509 

0.2412 

0.4088 

1.0387 

A15 = Area of associated internal standard 

C15 = Concentration of internal standard 

X= Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.3535 3.6 3.6 

0.2809 2.8 2.8 

1.5135 4.7 4.7 

0.8574 8.9 8.9 

3.2509 4.7 4.7 

0.2412 7.3 7.3 

0.4088 4.9 4.9 

1.0387 6.8 6.8 



?..& f' s-A J 
LDC#: ___ _ VALIDATION FINDINGS WORKSHEET 

Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

5 I ID .t: I am_p1e 

Surrogate 
Spiked 

bibromofluoromethane ~0. r) 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene ,}-

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane , 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

5 I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1, 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC, 1 SB,wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

>1. l Jo-y 

'fq."'Y qS( 
4~ .& roo 
'5/' 1 fOI/ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found R!!E_orted 

Percent 
surrogate Recovery 

Found Reported 

Percent 
surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(0 '}-- 0 

e;g 
/Go 

fG y' / 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~' 4((7.(" A I VAUDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: Les/12 ~v- ~1o ~1"? ;4 ( 
~ I 

I I Spike Spiked Sample I I C:S II I CSD II I CSII dso 
Added Concentration I II II Compound (~b) (~k.J Percent Recovery Percent Recovery RPD 

I ;t,~:'~\~Y£1~1§ '·tc'C;i::J;0\'1: .J " I I II I II I Recalculated :.\\>; LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported 

1, 1-Dichloroethene D. O:Jco 0 ,0 ;J.or) o_oJg-r o . Gzz_r- q~ tft 'II I I I )7 1"1 

Trichloroethene 0. 0!75_ 0. 02c? 1o 0)() lol 16] ~ /">- f"Y 

Benzene 0, 02... 07 0. 01-/'1 164 lot )04 ,oq s ~ 

Toluene 0, OJq~ 0. 0 2.)y ~7 il lo& 10~ ~ g 
Chlorobenzene 

v 0-0 26/ 0· 0'2.17 fo I 10/ 
Jov {0\( 7 1 

I 

I 

I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: 61 / 
V' 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8,.l(l,l(DF) Example: 
(A;,)(RRF)(V0)(%S) 

7 ~~ A. = Area of the characteristic ion (EICP) for the Sample 1.0. ' 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

'· = Amount of internal standard added in nanograms Cone. = ( c/- "? 2-G ) ( s:-c) )( ~t>v{ ) 
(ng) (LJ,+~ lG rP- ( I· 7~ 1 cf )( ~- r, t/-(, )(0. Of 0 'f ) (lore 

RRF = Relative response factor of the calibration standard. 2>~<;"~o (;. 

v. = Volume or weight of sample pruged in milliliters (ml) = o .VJOe>zq 8 /q 
or grams (g). 

Df = Dilution factor. v 0 .ooo ?6 ,., ky 'I--

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( J,lt'3 f ~) ( ) Qualification 

4t-/ ~~ 0. (J o D?o 

RECALC.1SI3.wpd 
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LDC Report# 36465A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 27, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114529-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-004-S0-0-0.5 440-114529-1 Soil 05/25/16 
CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 
CFSB-004-S0-1 0-12 440-114529-3 Soil 05/25/16 
CFSB-001-S0-0-0.5 440-114529-4 Soil 05/25/16 
CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 
CFSB-00 1-S0-1 0-12 440-114529-6 Soil 05/25/16 
CFSB-002-S0-0-0.5 440-114529-7 Soil 05/25/16 
CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 
CFSB-002-S0-1 0-12 440-114529-9 Soil 05/25/16 
CFSB-003-S0-0-0.5 440-114529-1 0 Soil 05/25/16 
CFSB-003-S0-0.5-2 440-114529-11 Soil 05/25/16 
CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 
CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 
CFSB-007 -S0-0-0.5 440-114529-14 Soil 05/25/16 
C FSB-005-S0-0-0. 5 440-114529-15 Soil 05/25/16 
CFSB-007 -S0-0.5-2 440-114529-16 Soil 05/25/16 
CFSB-005-S0-0.5-2 440-114529-17 Soil 05/25/16 
CFSB-007 -S0-1 0-12 440-114529-18 Soil 05/25/16 
CFSB-092-S0-0-0.5 440-114529-19 Soil 05/26/16 
CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 
CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 
CFSB-088-S0-0-0.5 440-114529-22 Soil 05/26/16 
CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 
CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 
CFSB-087 -S0-0-0.5 440-114529-25 Soil 05/26/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-087 -S0-0.5-2 440-114529-26 Soil 05/26/16 
CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 
CFSB-086-S0-0-0.5 440-114529-28 Soil 05/26/16 
CFSB-086-S0-0.5-2 440-114529-29 Soil 05/26/16 
CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Com_IJ_ound %0 Samples Flag A or P 

06/02/16 Hexachlorocyclopentadiene 37.2 CFS B-004-S0-1 0-12 UJ (all non-detects) A 
CFSB-001-S0-0.5-2 

06/02/16 lndeno(1,2,3-cd)pyrene 20.7 CFSB-004-S0-1 0-12 J+ (all detects) A 
Dibenz(a, h)anthracene 21.6 CFSB-001-S0-0.5-2 J+ (all detects) 

5 
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Associated 
Date Compound %0 Samples Flag AorP 

06/02/16 4-Nitrophenol 31.6 CFSB-001-S0-1 0-12 NA -
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0. 5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFS B-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 

06/03/16 4-Nitrophenol 29.9 CFSB-001-S0-0-0.5 NA -
4-Nitroaniline 28.1 
Caprolactam 21.4 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFSB-004-S0-0.5-2. No data were qualified 
for samples analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

6 
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X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-114529-1 

I samele I Comeound I Flag I A orP 

CFSB-004-S0-1 0-12 Hexachlorocyclopentadiene UJ (all non-detects) A 
CFSB-001-S0-0.5-2 

CFSB-004-S0-10-12 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFSB-001-S0-0.5-2 Oibenz(a,h)anthracene J+ (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36465A2a 

SDG #: 460-114529-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 0 ~/t'.:> d"' 
Page:_\ of~ 

Reviewer: JV(, 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

. 
1 

2 

3 

4 

5 

.§_ 

7 

8 

.g 

10 

11 

12 

113 

I llalidatioo Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes m 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-004-S0-0-0. 5 

CFSB-004-S0-0.5-2 

CFSB-004-S0-1 0-12 

CFSB-001-S0-0-0.5 

CFSB-001-S0-0.5-2 

CFSB-001-S0-1 0-12 

CFSB-002-S0-0-0.5 

CFSB-002-S0-0.5-2 

CFSB-002-S0-10-12 

CFSB-003-S0-0-0.5 

CFSB-003-S0-0.5-2 

CFSB-005-S0-10-12 

CFSB-003-S0-1 0-12 

I I Com meets 

A-,ft. 
A 

_A,f>r lc.f\'L f: ~~.:> lvV ~ 3oh 

5L-\J CV..J '- zo /.,. 
t 

;/~ LD.. ;::._C___~rf\_Ltl...- ~~:J_ -n6ll-'t-\Cir'\ '-tft,U- wn·T\-~ 
~w~ 

tJ 
A 
·~ 

ft 
A 
A 
I+ 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

cs, 

1-C~ 4r 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

440-114529-1 

440-114529-2 

440-114529-3 

440-114529-4 

440-114529-5 

440-114529-6 

440-114529-7 

440-114529-8 

440-114529-9 

440-114529-1 0 

440-114529-11 

440-114529-12 

440-114529-13 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

_./ 

L:\Roux Associates\Columbia Falls\36465A2aW.wpd 1 

I 

../ 



LDC #: 36465A2a 
SDG #: 460-114529-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 CFSB-007-S0-0-0.5 440-114529-14 

15 CFSB-005-S0-0-0.5 440-114529-15 

16 CFSB-007 -S0-0.5-2 440-114529-16 

17 CFSB-005-S0-0.5-2 440-114529-17 

18 CFSB-007 -S0-1 0-12 440-114529-18 

19 CFSB-092-S0-0-0.5 440-114529-19 

20 CFSB-092-S0-0.5-2 440-114529-20 

21 CFSB-092-S0-1 0-12 440-114529-21 

22 CFSB-088-S0-0-.5 440-114529-22 

23 CFSB-088-S0-0.5-2 440-114529-23 

24 CFSB-088-S0-1 0-12 440-114529-24 

25 CFSB-087 -S0-0-0.5 440-114529-25 

26 CFSB-087 -S0-0.5-2 440-114529-26 

27 CFSB-087 -S0-1 0-12 440-114529-27 

28 CFSB-086-S0-0-0. 5 440-114529-28 

29 CFSB-086-S0-0.5-2 440-114529-29 

30 CFS B-086-S0-1 0-12 440-114529-30 

31 

32 

33 

34 

"" Notes· _, 
~f.> ~- '? 7M1'4' A-n 

] - ~70 q~7 .11-4 
1 - 37nu-;; ... A 

L:\Roux Associates\Columbia Falls\36465A2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 0(, If~ lc. 
Page:2._of r 

Reviewer: s.;-z;-
2nd Reviewer: ~ 

Date 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 



LDC #: __ ?~_~_(_/J-_"'J..(,A.._ VALIDATION FINDINGS CHECKLIST 

SW 846 Method 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 

Level IV Checklist_8270D_rev01.wpd 

/ 

/ 

/ 

Page:_1_of_L 
Reviewer: JVG 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV Checklist_8270D_rev01.wpd 

Page:_l___of_L 
Reviewer: JVG 

2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bls (2-chloroethyl) ether BB. 2-Nitroanillne BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1,4-Dichlorobenzene EE. 2,6-Dinltrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL.Benza~ehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dirnethyldibenzothiophene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadlene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene vvvv. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW .Benzo(e )pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trlchlorophenol ZZ. Pyrena ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: ~fs: A')...(:{_; 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

-1tltNiA ··-·- P-·--··· - .. ·-·-··--- (._ ) -- ·- -··- ·-·-···- ·--P-··-- ·--·-·- (. ·· .. ) ............ _ ···-.. ·-- -· .. -··-· 
Finding %0 Finding RRF 

I # Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

oc;{6~tf~o :z...41gb?t"1 X (-D ?:>7. 2 3 !;; M -P> 4~-? 7o 'I ~4 
JJ'J (+ 2o.7 

I f 

kkk (+ ':21.& I' 
\IVT' - } -r-

OG. /62-;(6 1- /~4-t/~7 II (-1- ?1. h ro-~ tvrPJlko-~7oH7h 

0' lo?;{(') I- 1!>4°'1 I r r ( """) "UJ.; 4 (M>") 
00 (+) 2-& ./ I , I 

L-!~40t:jy /YfMitrM (i-) 2-1. 4 ~ v 

CONCALwpd 

~-A 

~A- (IJh) 
.... __., 

Page:--1-of_ 
Reviewer: JVG 

2nd Reviewer: q 
-

Qualifications 

3- /tAS /A #f) 

..r +d1-k../ 4 Ge.f 
eel: 

J + .-lt--\o; /A 

J.,. dt--\s I A 



LDC #: 3(p 'f-<i S" ~ '2A..-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Please see aualification below for all auesf 
........ 
Y N CN/lV 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

d "N". Not licabl r "dentified as "N/A" 

Y NtN/fP It an %K was less man 1 u percent, was a reanalysis penormea to cont1rm %K"t 

# Date Sample ID Surrogate %R (Limits) 

;t {SUX) ~f 7 ( !o, DfC 
\ / Pltl- .2-f ( 72-&g 

) 

) 

N&'Z.. 24- < u -er .,... > 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1 ,2-Dichlorobenzene-d4 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Page:_lof_J_ 

Reviewer: JVG 
2nd Reviewer: ~ 

Qualifications 

l\1# t1M1. ( Af,·t) 
I o '- / 

y 



LDC #: 36465A2a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 } 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: --C(___ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard 10 Date Compound (IS) 

1 I CAL 05/31/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 I CAL 05/24/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a )pyrene (PRY) 

052416_ms11 052416_ms12 svoa full list 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.6489 1.6489 

1.0166 1.0166 

1.0742 1.0742 

0.3144 0.3144 

0.9121 0.9121 

1.1581 1.1581 

1.9396 1.9656 

1.0369 1.0422 

1.1591 1.1671 

0.2593 0.2479 

0.9783 0.7933 

1.1870 1.2430 

Reported 

Average RRF 

(Initial) 

1.7454 

1.0596 

1.0835 

0.3107 

0.9145 

1.1305 

1.9211 

1.0296 

1.1270 

0.2513 

0.9613 

1.1098 

A1s = Area of associated internal standard 

C1s = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF o/oRSD o/oRSD 

(Initial) 

1.7454 12.2 12.2 

1.0595 8.3 8.3 

1.0835 6.9 6.9 

0.3107 5.6 5.6 

0.9145 5.0 5.0 

1.1305 4.5 4.5 

1.9211 3.2 3.2 

1.0296 3.3 3.3 

1.1270 4.7 4.7 

0.2513 7.3 7.3 

0.9613 4.4 4.4 

1.1098 8.2 8.2 



LDC # 36465A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:_1_of_l__ 
Reviewer: JVG 

2nd Reviewer: C2t... 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 Z4180347 06/02/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 Z4180380 06/03/16 Phenol (DCB) 

MS11 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

3 L134037 06/02/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported Recalculated 

Average RRF RRF RRF 

(Initial) (CCV) (CCV) 

1.745 1.688 1.688 

1.060 1.040 1.040 

1.083 1.037 1.037 

0.311 0.319 0.319 

0.915 0.885 0.885 

1.130 1.223 1.223 

1.745 1.713 1.713 

1.060 1.046 1.046 

1.083 1.063 1.063 

0.311 0.321 0.321 

0.915 0.921 0.921 

1.130 1.147 1.147 

1.921 2.127 2.127 

1.030 1.072 1.072 

1.127 1.193 1.193 

0.251 0.254 0.254 

0.961 0.954 0.954 

1.110 1.160 1.160 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

3.3 3.3 

1.8 1.8 

4.3 4.3 

2.6 2.6 

3.2 3.2 

8.2 8.2 

1.9 1.9 

1.3 1.3 

1.9 1.9 

3.3 3.3 

0.7 0.7 

1.4 1.4 

10.7 10.7 

4.1 4.1 

5.8 5.8 

1.1 1.1 

0.7 0.7 

4.5 4.5 



LDC # 36465A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

Page:__l_of__l_ 
Reviewer: JVG 

2nd Reviewer: Q___ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

4 L134061 06/02/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

5 L134091 06/03/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax= Area of compound, 

Reported Recalculated 

Average RRF RRF RRF 

(Initial) (CCV) (CCV) 

1.921 1.944 1.944 

1.030 1.040 1.040 

1.127 1.139 1.139 

0.251 0.253 0.253 

0.961 0.960 0.960 

1.110 1.199 1.199 

1.921 1.997 1.997 

1.030 1.035 1.035 

1.127 1.238 1.238 

0.251 0.247 0.247 

0.961 0.958 0.958 

1.110 1.188 1.188 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

o/oD o/oD 

1.2 1.2 

1.0 1.0 

1.0 1.0 

0.8 0.8 

0.1 0.1 

8.1 8.1 

3.9 3.9 

0.5 0.5 

9.8 9.8 

1.7 1.7 

0.3 0.3 

7.1 7.1 



LDC #: ?~ ~r A 2M- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I ID .:Ff./ Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 $?}, 6 

2-Fiuorobiphenyl \ 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol I 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

I ID Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Re_ported 

.<.1, 3 sv 
~.1 S7 
3~.1 (p(p 

2(,,0 s;-,_ 
2(;,,'),. S'2-

2').~ 4" 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'!"(;. 0 
t;;1l 

f;~ 

>-v 
s-.Y 

4(, "' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ?G ~~ fr14- VALIDATION FINDINGS WORKSHEET Page:_1 of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: JVG 

2nd Reviewer: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: tc.s fr,o- ?7o 1't C -A 

I~ I 
Spike Spike I I C.:S II I C.:SD II 

(~dJ~) Concentration 

I II II (~ /~) Percent Recove!I Percent Recove!I 
.-/ ~ 

I 1"'0::: 1 rc:::n I 1"'0::: 1 rc:::n .... !;!,,.,.,,. - Dft~~~~ .... 

Phenol ~.~~ ttA- 2.S"Y ((A. t(;. 7G 
N-Nitroso-di-n-propylamine 2_&-; ~s- &r-
4-Chloro-3-methvlohenol 2 . .g I &c.f J(q.. __........- v 
Acenaohthene / .2. 'H ~f K'r 7 

'·~1 ,, I~ 1~ 'j3 / 
v 

Pentachlorophenol 

Pyrene ., .~.,.., v ~.07 ~y 1v / 

IC.:Sll C.:SD I 
RPD I 

Ro.-,.lr-llbtorl 

v 
~ 

-~-

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported_Le~ults dgnot ggree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: OL. / 

CDN N/A 
N N/A 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = f&)(I,)N1)(DF)(2.0) Example: 
(A;,)(RRF)(V0 )(V;)(%S) 

I b:u(~'~)f~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone. = ( 117 ~.t}( ~-0 )( ,.,.., ) (_ ~ 2 )( l 
(I~ 17~~ Ct./~~ IS".O.:t.*J? ( o. jjq?') ) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

loi.Gy v, = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) 
1(/b ~ (~ Of = Dilution Factor. ~ 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound (~/14 ( J Qualification 

1 ~z.o( "() ()t1-1t/'t'\ e 
(/ 

/o7> 
v 

RECALC.wpd 



LDC Report# 36465A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 27, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114529-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-004-S0-0-0.5 440-114529-1 Soil 05/25/16 
CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 
CFSB-004-S0-1 0-12 440-114529-3 Soil 05/25/16 
CFSB-001-S0-0-0.5 440-114529-4 Soil 05/25/16 
CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 
CFSB-00 1-S0-1 0-12 440-114529-6 Soil 05/25/16 
CFSB-002-S0-0-0.5 440-114529-7 Soil 05/25/16 
CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 
CFSB-002-S0-1 0-12 440-114529-9 Soil 05/25/16 
CFSB-003-S0-0-0.5 440-114529-10 Soil 05/25/16 
CFSB-003-S0-0.5-2 440-114529-11 Soil 05/25/16 
CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 
CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 
CFSB-007 -S0-0-0.5 440-114529-14 Soil 05/25/16 
CFSB-005-S0-0-0.5 440-114529-15 Soil 05/25/16 
CFSB-007-S0-0.5-2 440-114529-16 Soil 05/25/16 
CFSB-005-S0-0.5-2 440-114529-17 Soil 05/25/16 
CFSB-007-S0-10-12 440-114529-18 Soil 05/25/16 
CFSB-092-S0-0-0.5 440-114529-19 Soil 05/26/16 
CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 
CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 
CFSB-088-S0-0-0.5 440-114529-22 Soil 05/26/16 
CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 
CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 
CFSB-087 -S0-0-0.5 440-114529-25 Soil 05/26/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-087 -S0-0.5-2 440-114529-26 Soil 05/26/16 
CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 
CFSB-086-S0-0-0. 5 440-114529-28 Soil 05/26/16 
CFSB-086-S0-0.5-2 440-114529-29 Soil 05/26/16 
CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 
CFSB-004-S0-0-0.5MS 440-114529-1 MS Soil 05/25/16 
CFSB-004-S0-0-0.5MSD 440-114529-1 MSD Soil 05/25/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

5 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls -Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114529-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114529-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36465A3b 
SDG #: 460-114529-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 0~/J?d£=. 
Page:_\_of~ 

Reviewer: SV(, 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatioc Ama 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /I.S 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()\/Pr:>ll "'"""""mAnt nf rl::.t::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFSB-004-S0-0-0.5 

CFSB-004-S0-0.5-2 

CFSB-004-S0-1 0-12 

CFSB-00"1-S0-0-0. 5 

CFSB-001-S0-0.5-2 

CFSB-001-S0-1 0-12 

CFSB-002-S0-0-0.5 

CFSB-002-S0-0.5-2 

CFSB-002-S0-1 0-12 

CFSB-003-S0-0-0.5 

CFSB-003-S0-0.5-2 

CFS B-005-S0-1 0-12 

CFS B-003-S0-1 0-12 

CFSB-007-S0-0-0.5 

CFSB-005-S0-0-0.5 

CFSB-007-S0-0.5-2 

CFSB-005-S0-0.5-2 

I I Com meets 

A,A 
At A IvAI.- ~ '20 l .. )V\)f: ~~ 

A CO\) ~ zo ~ 
A: .... 

;{J() _k::_(l) ::: r c N\.1 C.Q....., ~/') f'-li.LI- \\Lt\'1\-\ ~ 
v ..... v_ . '-"\ ~ .... 

Pr/A 
~ 
A 
"\ 

A-
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\£5 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

440-114529-1 

440-114529-2 

440-114529-3 

440-114529-4 

440-114529-5 

440-114529-6 

440-114529-7 

440-114529-8 

440-114529-9 

440-114529-1 0 

440-114529-11 

440-114529-12 

440-114529-13 

440-114529-14 

440-114529-15 

440-114529-16 

440-114529-17 

SB=Source blanl< 
OTHER: 

Matrix Date 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 
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LDC #: 36465A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114529-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFSB-007 -S0-1 0-12 440-114529-18 

19 CFSB-092-S0-0-0.5 440-114529-19 

20 CFSB-092-S0-0.5-2 440-114529-20 

21 CFSB-092-S0-1 0-12 440-114529-21 

22 CFSB-088-S0-0-.5 440-114529-22 

23 CFS B-088-S0-0. 5-2 440-114529-23 

24 CFSB-088-S0-1 0-12 440-114529-24 

25 CFS B-087 -S0-0-0. 5 440-114529-25 

26 CFSB-087 -S0-0.5-2 440-114529-26 

27 CFSB-087 -S0-1 0-12 440-114529-27 

28 CFSB-086-S0-0-0.5 440-114529-28 

29 CFSB-086-S0-0.5-2 440-114529-29 

30 CFS B-086-S0-1 0-12 440-114529-30 

31 CFSB-004-S0-0-0.SMS 440-114529-1 MS 

32 CFSB-004-S0-0-0.5MSD 440-114529-1 MSD 

33 

34 

35 

36 

1~7 

Notes· 

L:\Roux Associates\Columbia Falls\36465A3bW. wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:Oi/f?,{,~, 
Page:2._of r 

Reviewer: 'Jif(p 

2nd Reviewer:~ 

Date 

05/25/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/25/16 

05/25/16 
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Method: GC 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST 
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Reviewer: JVG 

2nd Reviewer:~ 
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LDC #: 36465A3b 

METHOD: GC / HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: 8 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 
average CF = sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound (IS) 

1 I CAL 5/11/2016 Aroclor 1260-1 CLP2 (BNB) 

gc 11 Aroclor 1260-1 CLP1 (BNB) 

040116 pcb1260 sgcv 

Reported 

CF 

(500 std) 

0.0235 

0.0405 

Where: 

Recalculated 

CF 

(500 std) 

0.0235 

0.0405 

A = Area of compound 
C = Concentration of c:ompound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average RRF Average RRF %RSD 

(Initial) (Initial) 

0.0236 0.0236 5.2 

0.0393 0.0393 6.6 

Recalculated 

%RSD 

5.2 

6.7 

I 

I 

I 



LDC # 36465A3b 

METHOD: GC HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: Qt. 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 
were recalculated for the compounds identified below using the following calculation: 

Where: 
Percent difference (%0) = 100 * (N- C)/N N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

-- ---- --

Reported Recalculated Reported Recalculated 
I Calibration CF CF CF %0 %0 
' 

# Standard ID Date Compound . 

1 T1328860 6/1/2016 Aroclor 1260-1 CLP2 (BNB) 0.0236 0.0248 0.0248 5.1 5.1 

Aroclor 1260-1 CLP1 (BNB) 0.0393 0.0389 0.0389 1.2 1.2 

2 T1328891 6/2/2016 Aroclor 1260-1 CLP2 (BNB) 0.0236 0.0253 0.0253 7.2 7.2 

Aroclor 1260-1 CLP1 (BNB) 0.0393 0.0398 0.0398 1.2 1.2 



LDC #:_)_'-_Cf_'.r-_it- -,_b VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID .:lt J ample 

Surrogate 
II Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl ctf I S'tl- 0 

Decachlorobiphenvl 1- r j 

S I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

5 I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID amp1e : 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re~orted 

r- 2-, I tot 
n,{" lo 1 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 

lot- o· 
I 

lo l .1--

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Notes: ______________________________________________________________________________ _ 

SURRCALCpest.wpd 



LDC #: ~ 'f-6!; A~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: JVG 

2nd Reviewer:_ez~====--

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: 7\6v 
; 

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

Sample Spiked Sample 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike rM;trl~ S~k~ Du~licat~ --,, MS/MSD I 
Concentration Concentration ~-- · ·· II I 

( ) ( Percent Recovery Percent Recovery RPD 

MS MSD MS MSD I Reported I Reported I Recalc. II Reported I Recalc. ~~ 
gamma-BHC 

4.4'-DDT 

Aroclor 1260 o. 3 7~ lo. ~7lf 0 o.fcf~ b, "f ~ ep f::>-c) r~ 12~ ) ;l.-~ )- "'2--

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
1 0. 0% of the recalculated results. 

MSDCLC.wpd 



LDC#: ?('t,~r A~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: C::Z 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: lCS. tftf,o- ?:>10 &'11 /i-A 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I ~ 
Spike Spiked Sa~~~;-- -- LCS --- I LCSD II LCS/LCSD II 
Add d Concentr tion 

Compound . ( ~ 
1b) ( ~ ft~ Percent Recovery I Percent Recovery II RPD ~~ 

•• ·"'' •• @ • •• "

1 

LCS l (/ LCSD LCS l vLCSD I Reported I Recalc. IGported I Recalc. II Reported I Recalc. I 
gamma-BHC 

4,4'-DDT 

Aroclor 1260 0. ??J? J..ll..- ().~ IJA- /';~ J~s- _.i.--
/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



LDC #: 3~ '-f.<ps; /Jt "J_h VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

1-ft> I ,_~o 
Sample I.D. 

~rr~ t..Ct .... ~70~"( f' 
I:Jvo-t 

Cone.= ~1HO/~ '>-! ) ('l.Q) 
( t 71<f'l-6't ) ( DP~.3S7e>) 

= (,{S~.3 

I 1(i 0 1). fc...e :: G8~.~ f 7tr. 7..,. '711,.8 + '-"'· 1 +- u·e.lf 
+ & S7. '7 +- &t~·"f., + f7/. 7 

8 

:::- CJE,-fl-.~~ 

~·lVI,/ WlW. - (G&tf.s:~) (lo l"vv) 

0~-''t )Cfooo) 

- o. 4 S"(p 4- 141~ A-y -

Reported Calculated 
Concent~on Concentration 

# Sample ID Compound (n,~ ( ) Qualification 

Lr s- f(tj ~ luP6 frfvt 0. ~(, .... 

Note: ______________________________________ _ 

RECALC.wpd 



LDC Report# 36465A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

June 27, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114529-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-004-S0-0-0.5 440-114529-1 Soil 05/25/16 
CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 
CFSB-004-S0-1 0-12 440-114529-3 Soil 05/25/16 
CFSB-001-S0-0-0.5 440-114529-4 Soil 05/25/16 
CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 
CFSB-00 1-S0-1 0-12 440-114529-6 Soil 05/25/16 
CFSB-002-S0-0-0.5 440-114529-7 Soil 05/25/16 
CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 
CFSB-002-S0-1 0-12 440-114529-9 Soil 05/25/16 
CFSB-003-S0-0-0.5 440-114529-10 Soil 05/25/16 
CFSB-003-S0-0.5-2 440-114529-11 Soil 05/25/16 
CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 
CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 
CFSB-007 -S0-0-0.5 440-114529-14 Soil 05/25/16 
CFSB-005-S0-0-0.5 440-114529-15 Soil 05/25/16 
CFSB-007 -S0-0.5-2 440-114529-16 Soil 05/25/16 
CFSB-005-S0-0.5-2 440-114529-17 Soil 05/25/16 
CFSB-007 -S0-1 0-12 440-114529-18 Soil 05/25/16 
CFSB-092-S0-0-0.5 440-114529-19 Soil 05/26/16 
CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 
CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 
CFSB-088-S0-0-0.5 440-114529-22 Soil 05/26/16 
CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 
CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 
CFSB-087 -S0-0-0.5 440-114529-25 Soil 05/26/16 
CFSB-087 -S0-0.5-2 440-114529-26 Soil 05/26/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-087-S0-10-12 440-114529-27 Soil 05/26/16 
C FSB-086-S0-0-0 .5 440-114529-28 Soil 05/26/16 
CFSB-086-S0-0.5-2 440-114529-29 Soil 05/26/16 
CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 
CFSB-001-S0-1 0-12MS 440-114529-6MS Soil 05/25/16 
CFSB-001-S0-1 0-12DUP 440-114529-6DUP Soil 05/25/16 
CFSB-003-S0-0.5-2MS 440-114529-11 MS Soil 05/25/16 
CFSB-003-S0-0.5-2DUP 440-114529-11 DUP Soil 05/25/16 
CFSB-092-S0-0.5-2MS 440-114529-20MS Soil 05/26/16 
CFSB-092-S0-0.5-2DUP 440-114529-20DUP Soil 05/26/16 
CFSB-086-S0-1 0-12MS 440-114529-30MS Soil 05/26/16 
CFSB-086-S0-1 0-12DUP 440-114529-30DUP Soil 05/26/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 
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Spike ID 
(Associated Samples) Analvte %R (Limits) Flaa AorP 

CFSB-003-S0-0.5-2MS Antimony 39 (75-125) UJ (all non-detects) A 
(CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-10-12 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0. 5 
CFSB-086-S0-0.5-2) 

CFSB-003-S0-0.5-2MS Arsenic 28 (75-125) J- (all detects) A 
(CFSB-003-S0-0-0.5 Lead -4 (75-125) J- (all detects) 
CFSB-003-S0-0.5-2 Cobalt 74 (75-125) J- (all detects) 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-10-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087 -S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0 .5 
CFSB-086-S0-0.5-2) 

CFSB-003-S0-0.5-2MS Copper 132 (75-125) J+ (all detects) A 
(CFSB-003-S0-0-0.5 Potassium 133 (75-125) J+ (all detects) 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087 -S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2) 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFSB-092-S0-0.5-2MS Mercury 128 (75-125) J+ (all detects) A 
(CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087-S0-10-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12) 

CFSB-092-S0-0.5-2MS Mercury 128 (75-125) NA -
(CFSB-092-S0-0.5-2 
CFSB-088-S0-1 0-12) 

CFSB-086-S0-1 0-12MS Antimony 69 (75-125) UJ (all non-detects) A 
(CFSB-086-S0-1 0-12) 

CFSB-086-S0-1 0-12MS Chromium 130 (75-125) J+ (all detects) A 
(CFSB-086-S0-1 0-12) 

CFSB-086-S0-1 0-12MS Lead 66 (75-125) J- (all detects) A 
(CFSB-086-S0-1 0-12) 

For CFSB-003-S0-0.5-2MS, although the percent recoveries were severely low for 
Arsenic and Lead, the associated sample results were qualified as estimated (J/UJ) 
since the post spike recoveries were within the QC limits for this analyte. 

For CFSB-003-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, and Magnesium, and Manganese percent recoveries (%R) outside the QC limits 
since the parent sample results were greater than 4X the spike concentration. 

For CFSB-086-S0-1 0-12MS, no data were qualified for Calcium, Iron, Magnesium, and 
Manganese percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

7 
V:\LOGIN\ROUXASSOCIATES\COLUMBIA FALLS\36465A4A_RA4.DOC 



DUPID 
(Associated Samples) Analyte RPD (Limits) FlaQ AorP 

CFSB-003-S0-0.5-2DUP Arsenic 69 (~20) J (all detects) A 
(CFSB-003-S0-0-0.5 Lead 38 (~20) J (all detects) 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087-S0-1 0-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due toMS %Rand DUP RPD, data were qualified as estimated in twenty samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-114529-1 

I Sample I Anal:tte I Flag I AorP I 
CFSB-003-S0-0-0.5 Antimony J- (all detects) A 
CFSB-003-S0-0.5-2 Arsenic UJ (all non-detects) 
CFSB-005-S0-1 0-12 Lead 
CFSB-003-S0-1 0-12 Cobalt 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-10-12 
CFSB-088-S0-0-0 .5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087-S0-10-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 

CFSB-003-S0-0-0.5 Copper J+ (all detects) A 
CFSB-003-S0-0.5-2 Potassium J+ (all detects) 
CFS B-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007-S0-0.5-2 
CFS B-005-S0-0. 5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 

CFSB-007-S0-10-12 Mercury J+ (all detects) A 
CFSB-092-S0-0-0.5 
CFSB-092-S0-10-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12 

CFSB-086-S0-1 0-12 Antimony J- (all detects) A 
Lead UJ (all non-detects) 

CFSB-086-S0-1 0-12 Chromium J+ (all detects) A 
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Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 



I Sample I Anal~te I Flag I AorP I Reason 

CFSB-003-S0-0-0.5 Arsenic J (all detects) A Duplicate sample analysis 
CFSB-003-S0-0.5-2 Lead J (all detects) (RPD) 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 
CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087 -S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087-S0-10-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Field Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 
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LDC #: 36465A4a 
SDG #: 460-114529-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: G?\~\\'P 
Page:_lo(Z... 

Reviewer: 3.::0 
2nd Reviewer: 0"--------

METHOD: Metals (EPA SW 846 Method ~/6020A/~7471B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

')((\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidaticc Area I I Ccmmects 

Sample receipt/Technical holding times A.. s\cs;.-~\\0 
ICP/MS Tune " Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks ~# .;t;""_Q, (""~ ' 

_,......, """" r~~- ~ ·' ' 

Matrix Spike/Matrix Spike Duplicates Sv.J \-1\~= c_3.~C..~-z.::,\ (~) c~~') 
&A_j \:)~'? 

/ 

Duplicate sample analysis 

Serial Dilution ~ 
Laboratory control samples ~ s~~ 
Field Duplicates )'._J 

Internal Standard (ICP-MS) ~ 
Sample Result Verification ~ 
()u,.r<>ll 1\, nf n<lt<l 

p...._ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-004-S0-0-0.5 440-114529-1 Soil 05/25/16 

CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 

CFSB-004-S0-10-12 440-114529-3 Soil 05/25/16 

CFSB-001-S0-0-0.5 440-114529-4 Soil 05/25/16 

CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 

CFSB-001-S0-10-12 440-114529-6 Soil 05/25/16 

CFS B-002-S0-0-0. 5 440-114529-7 Soil 05/25/16 

CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 

CFSB-002-S0-1 0-12 440-114529-9 Soil 05/25/16 

CFSB-003-S0-0-0.5 440-114529-1 0 Soil 05/25/16 

CFSB-003-S0-0. 5-2 440-114529-11 Soil 05/25/16 

CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 

CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 

CFSB-007 -S0-0-0.5 440-114529-14 Soil 05/25/16 

CFSB-005-S0-0-0.5 440-114529-15 Soil 05/25/16 
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LDC #:_-=-36=-4=6=5.:....:Ac...:.:4a=-- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4=6=0----'1_,_14_,_,5=2=9_,-1'------
Laboratory: Test America. Inc. 

Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Client ID 

16 CFSB-007-S0-0.5-2 

17 CFSB-005-S0-0.5-2 

18 CFSB-007-S0-10-12 

19 CFSB-092-S0-0-0.5 

20 CFSB-092-S0-0.5-2 

21 CFSB-092-S0-1 0-12 

22 CFSB-088-SO-O-.% 0.-S 
'")0 

23 CFS B-088-S0-0. 5-2 

24 CFSB-088-S0-10-12 

25 CFSB-087-S0-0-0.5 

26 CFSB-087-S0-0.5-2 

27 CFSB-087 -S0-1 0-12 

28 CFSB-086-S0-0-0.5 

29 CFSB-086-S0-0.5-2 

30 CFSB-086-S0-1 0-12 

31 CFSB-001-S0-1 0-12MS ~ 

32 CFSB-001-S0-1 0-12DUP 
l-.) 

33 CFSB-003-S0-0.5-2MS ~ct.,o 

34 eF~I!!I-fl0:':!-~0-0.!5-~MSEl ~ 

35 CFSB-003-S0-0.5-2DUP (QOl.O 

36 CFSB-092-S0-0.5-2MS ~ 
37 CFSB-092-S0-0.5-2DUP 

.l.t_J 

38 CFSB-086-S0-1 0-12MS foo"tD 

39 CFSB-086-S0-10-12DUP lt 
40 

41 

42 

43 

44 

~" 

LabiD 

440-114529-16 

440-114529-17 

440-114529-18 

440-114529-19 

440-114529-20 

440-114529-21 

440-114529-22 

440-114529-23 

440-114529-24 

440-114529-25 

440-114529-26 

440-114529-27 

440-114529-28 

440-114529-29 

440-114529-30 

440-114529-6MS 

440-114529-6DUP 

440-114529-11 MS 

440-114529-11 MSD 

440-114529-11 DUP 

440-114529-20MS 

440-114529-20DUP 

440-114529-30MS 

440-114529-30DUP 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: t:{z::::J \((:? 
Page~.z_of2:

Reviewer: ::S~ 
2nd Reviewer: ~ 

Date 

05/25/16 

05/25/16 

05/25/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/26/16 

05/26/16 

05/26/16 

05/26/16 

Notes: ________________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution ~5%? 
r 

Ill. Calibration 

Were all instruments calibrated dailY, each set-up time? 
./ 

Were the proper number of standards used? 
,r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. JCP Interference Check Sample 

Were ICP interference check samples performed daily? ...-

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:::. 20% for 
waters and.:::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were .:::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~of ·z.... 
Reviewer: C '\J 

2nd Reviewer: e------

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I nCPl/>1 OOX the MDL(JCP/MS)? 

/ 

Were all Percent differences <%Dsl < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. if VJ 
_,:/- v 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

II 

Page:_1:of z.._ 
Reviewer: 3S> 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

All circled elements are applicable to each sample. 

Page:~of~ 
Reviewer: :5:,-y 

2nd reviewer: ~· 

!--"' ~ \.._/ '-" '---"" '-" '--"' v '---" '--"" ~ - ~ - - ...__.. ~ '--"' 
ll----+----l AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
Ia_ '":/ /1 

11
bl{; .. =;_,_·'. ';'"")""''\·---'-~=t'----t AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,/Hg,')'Ji, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr~=;...::.'~~...;;;.._--'~'--l.,__S-"--t AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
"-""" 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~ ~~As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) HgiNI, K, Se, Ag, Na, Tl, V,"'ZrO Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv!':i!': •• .. n 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l~t=AA AI ~h 11c R<> R<> r'ri r'<> r'r r'n (', I=<> Ph Mn Mn 1-ln 1\li I< ~"' An l\1<> Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36465A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Jiease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:lof_l_ 

Reviewer: '"S\;> 
2nd Reviewer: =::t_ 

~ 
Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120% )? 

L NLY: 
Y N I Was a midrange cyanide standard distilled? 

"'*...!...!_-'-'N"-!/A__,_ Are all correlation coefficients ~0.995? 
· N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

# n, • .,. (',l;hr,Hnn In .1\n,hrt<> •1-~ ~"'rnnl<>"' n, ,~, 0 

'" nf n,., 

05/30/16 CRI (21:59) AI 67 1-9 No Qual. (True and Found values < MDL) 

Be 134 No Qual. (True and Found values < MDL) 

06/03/16 CRI (13:30) Be 64 30 No Qual. (True and Found values < MDL) 

Comments: ________________________________________________________________________________________________________________ _ 

36465A4aCAL. wpd 



LDC #: 36465A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:___l_of__l_ 

Reviewer: 3? 
2nd Reviewer: VL--

Yi .NY N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~VEL IV ONLY: 
{j) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- ~-- -- -~ 

MS Posts pike 
-11: M~ In M"triY 4n,.lvt<> 0/nl">. 4c:c:nri"t"'li ~"mnl<>c: n.,,.,;,; /71;_1?1;\ 

33 s Sb 39 10-29 J-/UJ/A (nd) 
As 28 J-/UJ/A (det) 99 

Co 74 J-/UJ/A (det) 

Cu 132 J+det/A (det) 

Pb -4 J-/UJ/A (det) 99 

K 133 J+det/A (det) 

36 s Hg 128 18-30 J+det/A (det = 
18-19, 21-23, 25-

30) 

38 s Sb 69 30 J-/UJ/A (nd) 

Cr 130 J+det/A (det) 

Pb 66 J-/UJ/A (det) 
--

Comments: 33: AI, Ba, Ca, Fe, Mq, Mn > 4X 
38: Ca. Fe. Mq, Mn > 4X 

36465A4a.wpd 



LDC #: 36465A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof~ 
Reviewer: 39 

2nd Reviewer:a ,/ 
-::;:::::> 

~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~ 35% for soil samples? If no, see qualifications below. A control 

limit of :t.R.L. (:t.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

. . . . ... . ~ ··-·- ·---·--·- .. -- ........................ ----...... ·--·-· --- ----· ... ,---·-~·- .. ·-·· ........... -............ ·-· ·---·--·-··-··-· 
,e_ n, • .,. n .. nr;,.,t.,. rn M<>+riv An<>luto RPn II imit<:\ niff<>r<>nN> II imitc:\ Ac:c:nt'i:>t<>ri ~. n .. ::ol'~' 

35 s As 69 (:<20) 10-29 J/UJ/A (det) 
Pb 38 (<20) J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ _ 

36465A4aDU P. wpd 



LDC #: 'So ~.~,:~"S.~ 0._ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:;:.w 
z.x:.u.,.?_ 

:iUJ 
'(':.'~'-\-

Cc::.\1 
4'...\~ 

C..C...'\l 
\0--\:)~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ 4D~~~~\'-..- 40 l\'- \.o-z._ =c:._ '?---

<.........) -..___, 

CVAA (Initial calibration) 
~ S..cS'-:,~\'-- S vq\ \..., \0\%~ 

\....) '--....) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) P...\ s;\o ~\.... ~-.J~\._ \.o-z..c~~ 

/ 

CVAA (Contining calibration) ~'\ $ :::,-z..\ ~ \ \._. S: ve,.\ L lOb(-.,~ 
~ ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

ee!:!oded 

%R 

\. ~--z.. <>~ ~ 

tG'.~(.,.'?-

\.:c::. ""?.... y..:. "?.--

\O~ '(..~ 

I 

Page:~ofl 
Reviewer: :SS> 

2nd Reviewer: ~ 

Acceptable 
(YIN) 

~ 

J-r 

~ 

,\,., 

Comments: ________________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC #: ~6\.\,b'S. /=\~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: 3""=> 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

Where, I = Initial Sample Result (mg/L) %D = 11-SDRI X 100 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I 0 I SOR (units) 
Sample 10 Type of Analysis Element (units) 

5-C.S p..~ 
ICP interference check 

~ ~'<>-~ ~\_ \00~\.... 2..7_ ';'-o 

I 

L.C....S Laboratory control sample 
'-..__) 

z_ ...._ ,-z_ Lo l~'?:,~~\~ \'S:,.~ 1M-e..\~ 
'-..)-.) --.. 

t-AS Matrix spike 

~ 
(SSR-SR) 

lS--\o ~~~~~ '--\-~~~~ 
\)I....)'Y Duplicate 

~ \'":s~~~~ \~\"'..\..~\~ \S,'_\~ 

~StZ.. 
'-..._.) -..1 --.. -

ICP serial dilution ~\ \~"1~ <.:>~'- \S~~Ll..\:~ '--\'6"'_\.'"2...-

Comments: "t 2.o~:..Sw1Wto. 
' s 

TOTCLC.4SW 

I Recalc••lated I 
I %R/ RP0/%0 I 

L\'l( .. ~ 

C\'"2.. -~ % '?---

l C>D ""/.e 

(_ -;_ \;!...<'\::;> 

\-~ "'~Q 

~ 

Acceptable 
%R/ RP0/%0 (Y/N) 

'\_' "'(_2_ ~ 

4.'2..~ Y...e.. i 
\.o;:::::> \. (. ~ ~~ 

Z ... / .. ~ ~ 
\.~ "1 ... '\) ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:ioft"\..-
Reviewer: S:SQ 

2nd reviewer: c~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
+4-~_,_N,/A'-'- Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Yl N N/A Are all detection limits below the CRDL? 

Detected analyte results for---=(_(')_._ __ __;,~___;\,___ ________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

Recalculation: (. . ~ 1\ \ '\ 1 ~ '- ( "'\ 

0 
~0\'lc; ,c.~~\....) 1...._"$J:) """"-' J z~ J ~ 

Yo~~, O._~L- :::....__r.--. ~"-.----- 'f~ ~ 
R.awdata concentration ~::. \c-'l'"fi.~~ \\.... '--~-~) lO .:%"'\..~ l..;;;::c,o..,:;- ~ 
Fmal volume (ml) t: _ ~ '-S 
Initial volume (ml) or weight (G)~ - ~0-...v-.\ \ . 
Dilution factor ...?vo.._ W::. -~~ 

'\)~ \-:. -z.o -

Reported Calculated 

Con~~\:tion Concentration Acceptable 
Sample ID Analyte (;>' ) ( .(\/_ ) (Y/N) 

~\ ~0~ 
~ .-._) 

,'--\ \ ~~0 
'2.. .f::.-.-c., ~:\. ~:\ 

, 

3 ~ 2>\-'-- ~)\_?_ -. 
~ 'B£_ 0 2:.\ () :'62- ~~ 

:s Co..._ l.o\"""10 ~1.150 ~~ 

_IQ_ (_'_"<' q_~,o '1,~ ·~ 

'""\ Co 4.~ 4:-z-, 
o/ 

'6 e~ 6~-0 3..\~0 

'\ Fe- \'-.~ \~~ 

\.0 ?-c. l'"2..-\ \ ""2.- '\ 

~\ ~ \~...~t..L.ot:> \~~ __. 

\'2.. t'\'\r-.. ~\ s~\ 
\::, ~\. l'"Z--\ t z.. \ 
\\4 ~ 0.0\..\ 0-0\.\ 

\"5;. \(_.---> to\.oo \.ObO 

\').:> \-.)~ 4~-'- ·Lt~ :L_ 

\\ v 20-\ 20:\. 

\% 7-v- u..~,o 1....\:s;._ 0 

\'\ ~\ \\.~0 \\'S.OO 

2o ~ U,._~ 4~ ''-.!./ 

Note: ____________________________________________________________ ___ 

RECALC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: 'Lof '2.. 
Reviewer: .:.3"9 

2nd reviewer: ~ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
YJ N N/A Are all detection limits below the CRDL? 

Detected analyte results for---------------- were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) Recalculation: 
(ln. Vol.) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 

Reported Calculated 
Concentration Conce3::ion Acceptable 

# Sample ID Analyte (\I'A"l\~) ( \tvb. ' ) (Y/N) 

2..\ 'C:,a,_ ~\'=\----..) C::::> \:' \-...) ~ 
22 ... <6e....- o.u..~ D.'*~ 
2..."2, c...~ 2.....\Q,~ Z.\"\00 

2~ c-<:"'" \?....:2___ \ z _--z._ 
2....oc;;, Co S,L- S:-2._ '-..!.1 

Zt.cJ ~ \.-z... ... \o \2-S '6~ 

"Z..I ~e._ \\.\00 \\.\..00 ~ 
'Z..Cf:. ~ ~-\ ~~\ ~ 
'2-C\. ~ \\\aD lt&:o ~~ 

6c> h~) '6-s\ ~~\ ~ 

Note: _______________________________________ __ 

RECALC.4SW 



LDC Report# 36465A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: June 27, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114529-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-004-S0-0-0.5 440-114529-1 Soil 05/25/16 
CFSB-004-S0-0.5-2 440-114529-2 Soil 05/25/16 
CFSB-004-S0-1 0-12 440-114529-3 Soil 05/25/16 
CFSB-001-S0-0-0.5 440-114529-4 Soil 05/25/16 
CFSB-001-S0-0.5-2 440-114529-5 Soil 05/25/16 
CFSB-00 1-S0-1 0-12 440-114529-6 Soil 05/25/16 
CFSB-002-S0-0-0.5 440-114529-7 Soil 05/25/16 
CFSB-002-S0-0.5-2 440-114529-8 Soil 05/25/16 
CFSB-002-S0-10-12 440-114529-9 Soil 05/25/16 
CFSB-003-S0-0-0.5 440-114529-1 0 Soil 05/25/16 
CFSB-003-S0-0.5-2 440-114529-11 Soil 05/25/16 
CFSB-005-S0-1 0-12 440-114529-12 Soil 05/25/16 
CFSB-003-S0-1 0-12 440-114529-13 Soil 05/25/16 
CFSB-007 -S0-0-0.5 440-114529-14 Soil 05/25/16 
CFSB-005-S0-0-0.5 440-114529-15 Soil 05/25/16 
CFSB-007 -S0-0.5-2 440-114529-16 Soil 05/25/16 
CFSB-005-S0-0.5-2 440-114529-17 Soil 05/25/16 
CFSB-007 -S0-1 0-12 440-114529-18 Soil 05/25/16 
CFSB-092-S0-0-0.5 440-114529-19 Soil 05/26/16 
CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 
CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 
CFSB-088-S0-0-0.5 440-114529-22 Soil 05/26/16 
CFSB-088-S0-0. 5-2 440-114529-23 Soil 05/26/16 
CFSB-088-S0-1 0-12 440-114529-24 Soil 05/26/16 
CFSB-087 -S0-0-0.5 440-114529-25 Soil 05/26/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-087 -S0-0.5-2 440-114529-26 Soil 05/26/16 
CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 
CFSB-086-S0-0-0.5 440-114529-28 Soil 05/26/16 
CFSB-086-S0-0.5-2 440-114529-29 Soil 05/26/16 
CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 
CFSB-004-S0-0-0.5MS 440-114529-1 MS Soil 05/25/16 
CFSB-004-S0-0-0.5MSD 440-114529-1 MSD Soil 05/25/16 
CFSB-003-S0-0.5-2MS 440-114529-11 MS Soil 05/25/16 
CFSB-003-S0-0.5-2MSD 440-114529-11 MSD Soil 05/25/16 
CFSB-092-S0-0.5-2MS 440-114529-20MS Soil 05/26/16 
CFSB-092-S0-0.5-2MSD 440-114529-20MSD Soil 05/26/16 
CFSB-092-S0-0.5-2DUP 440-114529-20DUP Soil 05/26/16 
CFSB-088-S0-1 0-12MS 440-114529-24MS Soil 05/26/16 
CFSB-088-S0-1 0-12MSD 440-114529-24MSD Soil 05/26/16 
CFSB-086-S0-1 0-12MS 440-114529-30MS Soil 05/26/16 
CFSB-086-S0-1 0-12MSD 440-114529-30MSD Soil 05/26/16 
CFSB-086-S0-1 0-12DUP 440-114529-30DUP Soil 05/26/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36465A6_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
ID Analyte %R (Limits) Samoles Flag AorP 

06/03/16 CCV (12:28) Fluoride 80.8 (90-110) CFSB-004-S0-0-0.5 J- (all detects) p 
CFSB-004-S0-0.5-2 
CFSB-004-S0-1 0-12 
CFSB-001-S0-10-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag MVI 

CFSB-092-S0-0.5-2MS/MSD Fluoride 112 (90-110) 65 (90-11 0) J (all detects) A 
(CFSB-004-S0-0-0.5 
CFSB-004-S0-0.5-2 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0-0.5 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0-0.5 
CFSB-005-S0-0-0 .5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2) 

CFSB-086-S0-1 0-12MS/MSD Fluoride 141 (90-11 0) 158 (90-110) J+ (all detects) A 
(CFSB-092-S0-1 0-12 
CFSB-088-S0-0-0.5 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087 -S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFS B-086-S0-0-0. 5 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUPID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

CFSB-092-S0-0.5-2DUP Fluoride 21 (S20) J (all detects) A 
(CFSB-004-S0-0-0.5 
CFSB-004-S0-0.5-2 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0-0.5 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-10-12 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to CCV %R, MS/MSD %R, and DUP RPD, data were qualified as estimated in 
thirty samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36465A6_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114529-1 

I Sam~le I Anal~te I Flaa I AorP I Reason 

CFSB-004-S0-0-0.5 Fluoride J- (all detects) p Calibration (CCV, %R) 
CFSB-004-S0-0.5-2 
CFSB-004-S0-1 0-12 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFSB-003-S0-1 0-12 
CFSB-007 -S0-0-0.5 
CFSB-005-S0-0-0. 5 
CFSB-007-S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007 -S0-1 0-12 
CFSB-092-S0-0-0.5 

CFSB-004-S0-0-0. 5 Fluoride J (all detects) A Matrix spike/Matrix spike 
CFSB-004-S0-0.5-2 duplicate (%R) 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0-0.5 
CFSB-001-S0-0.5-2 
CFSB-001-S0-10-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-1 0-12 
CFS B-003-S0-1 0-12 
CFSB-007 -S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 

CFSB-092-S0-1 0-12 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFSB-088-S0-0-0. 5 duplicate (%R) 
CFSB-088-S0-0.5-2 
CFSB-088-S0-1 0-12 
CFSB-087-S0-0-0.5 
CFSB-087-S0-0.5-2 
CFSB-087-S0-10-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0. 5-2 
CFSB-086-S0-1 0-12 
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Sample Analyte Flag AorP Reason 

CFSB-004-S0-0-0.5 Fluoride J (all detects) A Duplicate sample analysis 
CFSB-004-S0-0.5-2 (RPD) 
CFSB-004-S0-1 0-12 
CFSB-001-S0-0-0.5 
CFSB-001-S0-0.5-2 
CFSB-001-S0-1 0-12 
CFSB-002-S0-0-0.5 
CFSB-002-S0-0.5-2 
CFSB-002-S0-1 0-12 
CFSB-003-S0-0-0.5 
CFSB-003-S0-0.5-2 
CFSB-005-S0-10-12 
CFSB-003-S0-1 0-12 
CFSB-007-S0-0-0.5 
CFSB-005-S0-0-0.5 
CFSB-007 -S0-0.5-2 
CFSB-005-S0-0.5-2 
CFSB-007-S0-10-12 
CFSB-092-S0-0-0.5 
CFSB-092-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-114529-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114529-1 

No Sample Data Qualified in this SDG 
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LDC#: 36465A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114529-1 Level IV 
Laboratory: Test America. Inc. 

Date: cdz_~\l~ 
Page:_l_ofZ.. 

Reviewer: (S"Q 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

'X' I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatian Area I I Comments 

Sample receipt/Technical holding times A. S:\ '2-'S. - -z. \..o \ \lc? 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()""'""" nf rhl<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-004-S0-0-0.5 

CFSB-004-S0-0.5-2 

CFSB-004-S0-1 0-12 

CFSB-001-S0-0-0.5 

CFSB-001-S0-0.5-2 

CFSB-001-S0-1 0-12 

CFSB-002-S0-0-0.5 

CFSB-002-S0-0.5-2 

CFS B-002-S0-1 0-12 

CFSB-003-S0-0-0.5 

CFSB-003-S0-0. 5-2 

CFSB-005-S0-1 0-12 

CFSB-003-S0-1 0-12 

CFSB-007-S0-0-0.5 

CFSB-005-S0-0-0.5 

CFSB-007-S0-0.5-2 

CFSB-005-S0-0.5-2 

~ 
8W 
f:\ 

. 

~ ~-~'<: 
sw ~'Q:=-
sw Qv? 
h l.c.. ~v~ 
N 

~ 
p.._ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36465A6W.wpd 1 

. .....,., [!, ...-. fr 

~ u.~""'c' 

~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

440-114529-1 

440-114529-2 

440-114529-3 

440-114529-4 

440-114529-5 

440-114529-6 

440-114529-7 

440-114529-8 

440-114529-9 

440-114529-10 

440-114529-11 

440-114529-12 

440-114529-13 

440-114529-14 

440-114529-15 

440-114529-16 

440-114529-17 

1._\ 
~ 

/ 

~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

Soil 05/25/16 

I 

- ~---· 



LDC #: 36465A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114529-1 Level IV 
Laboratory: Test America, Inc. 

Date: ~ 'Z.~\.\C) 
Page: ·i(;f 2. 

Reviewer: "2::>9 
2nd Reviewer: ~ .c/ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

Client ID LabiD Matrix Date 

18 CFSB-007 -S0-1 0-12 440-114529-18 Soil 05/25/16 

19 CFSB-092-S0-0-0.5 440-114529-19 Soil 05/26/16 

20 CFSB-092-S0-0.5-2 440-114529-20 Soil 05/26/16 

21 CFSB-092-S0-1 0-12 440-114529-21 Soil 05/26/16 

22 CFSB-088-SO-O-$ 0 ,~ ""'S,<:7 440-114529-22 Soil 05/26/16 

23 CFSB-088-S0-0.5-2 440-114529-23 Soil 05/26/16 

24 CFSB-088-S0-10-12 440-114529-24 Soil 05/26/16 

25 CFSB-087-S0-0-0.5 440-114529-25 Soil 05/26/16 

26 CFSB-087-S0-0.5-2 440-114529-26 Soil 05/26/16 

27 CFSB-087 -S0-1 0-12 440-114529-27 Soil 05/26/16 

28 CFSB-086-S0-0-0.5 440-114529-28 Soil 05/26/16 

29 CFSB-086-S0-0. 5-2 440-114529-29 Soil 05/26/16 

30 CFSB-086-S0-1 0-12 440-114529-30 Soil 05/26/16 

31 CFSB-004-S0-0-0.SMS Lj-.] 440-114529-1 MS Soil 05/25/16 

32 CFSB-004-S0-0-0.SMSD ~ 440-114529-1 MSD Soil 05/25/16 

33 CFSB-003-S0-0.5-2MS {!__f-.,) 440-114529-11 MS Soil 05/25/16 

34 CFSB-003-S0-0.5-2MSD ~ 440-114529-11 MSD Soil 05/25/16 

35 CFSB-092-S0-0.5-2MS ~ 440-114529-20MS Soil 05/26/16 

36 CFSB-092-S0-0.5-2MSD ._\ 440-114529-20MSD Soil 05/26/16 

37 CFSB-092-S0-0.5-2DUP ~ 440-114529-20DUP Soil 05/26/16 

38 CFSB-088-S0-1 0-12MS (J.._) 440-114529-24MS Soil 05/26/16 

39 CFSB-088-S0-1 0-12MSD ~ 440-114529-24MSD Soil 05/26/16 

40 CFSB-086-S0-1 0-12MS C.._;> 'f 440-114529-30MS Soil 05/26/16 

41 CFSB-086-S0-10-12MSD j, ~ 440-114529-30MSD Soil 05/26/16 

42 CFSB-086-S0-1 0-12DUP 1 440-114529-30DUP Soil 05/26/16 

43 

44 

45 

46 

'Ll7 

Notes: ____________________________________________________________________________________ __ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method S€a_~) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ....--
Cooler temperature criteria was met. r 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

Were the proper number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV onlvl 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? r 
Was there contamination in the method blanks? If yes, please see the Blanks r 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or /' 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences /' 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,: 

Was an LCS analyzed oer extraction batch? 
r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) r 
within the 80-120%(85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

1/\II=Tr.-I=PA ?n1n wnri "'""inn 1 n 

NA 

r 

/ 

r 

/ 

Page:~of L.. 
Reviewer:~ 

2nd Reviewer~ "---

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 

to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page: ·'Z_of Z 
Reviewer: -:::3:.9 , 

2nd Reviewer: ~ 

Findings/Comments 



LDC #:~IdS:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Samnle ID Parameter_ 

\--~0 pH TDS CI/FJN03 N07 S04 0-PO AlkfNJNH3 TKN TOC Cr6+ C104 
I../ \.../ 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

/J_[' ~\-';\,\-
-~i-=~ pH TDS Cl F N03 N02 S04 O-P04 Al(c~NH3 TKN TOC Cr6+ C104 -

pH TDS Cl F NO~ N07 SO 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 &t-· ";S-"3>1 
- U.'Z- pH TDS Cl (F)No-'3 N02 SO 0-PO Alk CN NH_a TKN TOC Cr6+ CIO 

.......... 

pH TDS Cl F N03 N07 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

!Jt ~ L\.0-'-\\ pH TDS c(0 NO~ NO? SO 0-PO Alktt~H~ TKN TOC Cr6+ CIO 
'-"" -

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO_a_ N02 SO 0-PO Alk CN NH_a TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N07 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 SO 0-PO Alk CN N~3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N07 SO 0-PO, Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NQ3 N02 SO, 0-PO Alk CN NH_a_ TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SO 0-PO, Alk CN NH3 TKN TOC Cr6+ Cl04 

nH TDS_ r-1 I= Nn. Nn !=:() ()_p() Alk r.N NI-l TK'N Tnr._CrB+ r.rn 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: 36465A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:____Lof~ 
Reviewer: DQ 

2nd Reviewer: 92._ 

Y~ N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
1? NJN/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~NLY: 
)( N )'JL Was a midrange cyanide standard distilled? 
'~N N/A Are all correlation coefficients >0.995? 
ryy N N/A Were recalculated results acc~ptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
:::> 

Comments: ________________________________________________________________________________________________________________ _ 

36465A6CAL. wpd 



LDC #: 36465A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of~ 
Reviewer: ~v 

2nd Reviewer: Q::! 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

'v/N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
~VEL IV ONLY: 
Y}N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
> 

MS MSD 
#. MC:/M!=:n In M::ttriY~ An::olvt<> ··~. ··~. RPn /1 irnitc:\ A · !=:::ornnl<>c: n,,,..,~, 

35/36 s F 112 (90-110) 65 (90-110) 1-20 J/UJ/ A ( det) 

40/41 s F 141 (90-110) 158 (90-110) 21-30 J+det/A (det) 

Comments: ________________________________________________________________________________________________________ ___ 

36465A6.wpd 



LDC #: 36465A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I 

Page: lot~ 
Reviewer~~ 

2nd Reviewer: .Q:t. 

'W N/A Was a duplicate sample analyzed for each matrix in this SDG? 
3J NJWA Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 

.. '"'''" 

it n::.t .. 

limit of :!:_R.L. (:!:.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

··-·- ·---·-..... ·-... - ..... ·-""'"""''"- ----1"""---·-· --- --·-· IY 1\.---·-..... 1-... 1-11 WW-11\,-II-V\, lVI ·---1-UI-l.l'-'11-o 

nnnlir::at<> In M::atriY .dn::alvt<> ~Pn II irnitcl ..... ...,. II irnitcl .dccnri::at<>rl ~::>rnnl<>c n • ·~ 

37 s F 21 (<20) 1-20 J/UJ/A (det) 

------

Comments: ______________________________________________________________________________________________________________________ __ 

36465A6DUP.wpd 



LDC #: ::,:(J~\,_;,~ ~YJ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_·\_ of~ 
Reviewer: 0'9 

2nd Reviewer~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of __E_ was recalculated. Calibration date: :S. \-z..'"!\ \ \?J 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

lc._'-J 2~ol 
Calibration verification 

:!G'() \ '.\\o 
Calibration verification 

CL-.J \L. '-S-o 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

r=- s3 

s4 

s5 

s6 

\:=-
~~ 

--:-: 
0 ~"t'S. \ t'\1\q \ '--' 

'-l 

C.t--J 0,2\~~'-

c_r-:> D .. ZoS~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.1 12513 

0.2 30144 0.9995 0.9990 

1 147118 'S 2 274180 

3 429136 

4 564283 

'~ .. 
\~'-.; 4~ .. \X?- q~-\ o;.:-~ :j -
D~L.~\\..- \ al. of,.~ \0( ~R 

\ 

(),?,~\..; ~o~1~ lo~%R ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·-----------------------------------------------

~~v~~ 



LDC #: '3£o~"S.}\'-p 

METHOD: lnorganics, Method ~ ~<:" 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l of~ 
Reviewer:CS~ 

2nd Reviewer: t?( ___ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC'::> Laboratory control sample 

\0'-W 

}--\S, Matrix spike sample 

7_'_o0 

ks.v Duplicate sample 

(l '_ ov 

S= 
D= 

Element 

\==. 

6-) 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

q_~';.~~ lOwtj~ 

(SSR-SR) 

2~~2~~ 2. '~ '4: 1/V\~ 

~~,9sJ~~ ~'2,s:?S~~ 

I 
II I 

Reca'c• r'afed Reported 
Acceptable I %RIRPD (YIN) %RIRPD 

\uo( .. ?- \ 'CJC) %~ ~ 
l 

q~y~~ C\q_i(K 

\~=(-..\(_~<) \~-I~R'<V 
'-.JV 

I 

Comments: __________________________________________________________________________________________________________ __ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method seQ__.... ~ 

Page:_j_of'\... 
Reviewer: ~ ~ . 

2nd reviewer: (:5./' 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( \ "') C N reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = ~.:;c. 0, az:s\- \~\~"E.-:~ Recalculation:(g _qlo<o * 0 ,()£.:S;. \- l , l ~C.-~ ( S vv--') 
ot ... _ \ , \ <:..._ _ D o /; '\. :--..... =-- 0 .,1 0t.. 

# 

~::. OA\00 
\="l-=-- "S. ~ \ 
~""-w-= o ... s. 2:::. ~ 

Sample ID 

\ 
2-

3::;. 

~ 

"' ro 
I 

<X 
~ 
\O 
\.\ 
\1 
\S 
\'--\-
\S 
\'P 
\\ 
\~ 
\~ 

w 

t---~\o.:r , ~2- t_O :;:;..?:::.~ > (_o~~'- J VV\~~ 

Reported Calculated 
Concentration Conce~~tion Acceptable 

Analyte (~\IU..) ('Me\ . ) (Y/N) 

~ o._7f_;z oL7..G/ ~~ 
c__w O .... <.oo D·~ ~ 
c~ D,\.\ 0. ,, "\ 
F ~-S S.6:~ ' \== ~ ">::> :--'\ ~~:, ·~ 

t= \. \J.~ t\,'S ~~ 

CJ.-) 0--\.0 c ,\0 ~ 
CN Q,\.D 0 ,\.0 

\==-- 4.(...\ L\ -'-I 
c._...._) (). D\.~ 0-D~ 

r l~.::, \~~ 

~ u_,(_~ 4 ,?_-s 

~ D~~"'S 6.s-
L.N 0-0~'S O-CR~ 

~ 0 -.?...\ Q.L.\ 
ct--J 0-\JL..~ ()_o--z_~ 'Jf 
\= 'Zo .. ~ Zo0 ~~ 

\==- \ :s:z_ \.~ '-\ 
~ t'-"1>\ \~ ~\ \ 
~ z..~~ L. '1. .f\ ~ 

Note: __________________________________ _ 

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method So Q "' ~"\ 

Page: 'L..of -z._ 
Reviewer: 0""0 / 

2nd reviewer: 2)?: 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _________________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (~'4:l (· ,\v"') (Y/N) 

'2-\ "t- 7_ ... ~~ 2..~~~ ~ 
'2.-c ~ 0-0(_?_ o.o?._?_ 

z~ F- L_S.,C(; :Z~--'6 
2.~ t= s 5$?5 Sl2.~ 
'2'"S 00 0-0~\ (j -.0\.S..\ 
Z\0 ~ 0-0I..\'S D -04--S 

1-1. ~ 0- 0""3>'L. tJ .o'bL-
2<6 0--.) 0 _()~1..\-- D-O<-~ 
z_~ ~ \(.,~ \2-Cj ~ 

7::D ~ \<6._ \o \~ ,s, ~~ 

*OJ -
Note: ___ xn.,..· ~"..~-\\(\.ll--"=~""'~.:....:=~s-----------------------------

RECALC.6 



07/07/16 
The attached zipped file contains two files: 

File Format Description 
1) Readme_ ColumbiaFalls 070716.docx MS Word 2007 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-114529-l_TestResultsQC_vl.xls 460-114529-1 36465A 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A I 00% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: BlP4ttl.s EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by -09-· 
I I EDD ~mcess I I CommentslAction 

I. EDD Completeness -

Ia. - All methods present? () 

lb. - All samples present/match report? l ) 

I c. - All reported analytes present? l 
I d. l~or100% verification of EDD? \J 

1'-----' IJ .... · . 
I . . 

II. EDD Preparation/Entry -
!Ia. -Carryover U/J? tV 
lib. - Reason Codes used? If so, note which codes ru 
lie. -Additional Information (QC Level, Validator, rv Date, Validated Y/N, etc.) 

: " 

···· ...• •. 

. ; 

Ill. Reasonableness Checks -

- Do all qualified ND results have ND qualifier V1 lila. (i.e. UJ)? 

- Do all qualified detect results have detect 0 Ill b. qualifier (i.e. J)? 

- If reason codes used, do all qualified results -Ill c. have reason code field populated? 

-Does the detect flag require changing for blank IJ!f\JA-
Ill d. qualifiers? If so, are all U results marked ND? 

Ill e. - Do blank concentrations in report match EDD, 
~ where data was qualified due to blank? 

-Were any results rejected for overall 

rJ II If. assessment? If so, were results changed to lqJ}J.. 
nonreportable? 

- Is the readme complete? If applicable, were 

8 Ill g. edits or discrepancies listed in the readme? 
j 

Notes: ____________________________________________________________________ _ 

EDD Population Checklist.wpd 

Date:c~(25/t f:; 
Page: 1~ 

2nd Reviewer: 

I 

< /it ' . ,i~j~,:;(;, . t . 

.; 



Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

July 20, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data 
Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on June 16, 2016. Attachment 1 is a summary of the samples that were reviewed 
for each analysis. 

LDC Project #36544: 

SDG# 

460-114456-1 
460-114793-1 
460-114828-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead 
County, Montana, November 2015 

• USEPA Contract Laboratory National Functional Guidelines for Superfund 
Organic Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 
1, July 1992; update IIA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update lilA, April 1998; IIIB, 
November 2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\36544COV.wpd UL-SF 



Level IV 22,685 pages-DL Attachment 1 

EDD LDC #36544 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest. PC8s (6020A Pb F CN- TOC 

p.-DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) (9056A) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-114456-1 06/16/16 07/08/16 <,1 . -34 .·;1 51 1 .'{ f, sf 

., 
1 51 - - "1 51 .i1 51 iQ' 4. 

B 460-114793-1 06/16/16 07/08/16 2 . 41' .:2 57. '0.; ·!~2+ ,~fl 57 1<:1':. 
.. · .· 
5T - - ·1· 5i 11 . 57 '.0 4 

3 25 39 :·o: 5' 2 39' 2 6~ 1• '2.· 39 12 39 
•... 

1 c 460-114828-1 06/16/16 07/08/16 2 39 0 

otal T/CR 6 100 5 147 1 8 4 147 4 147 0 1 4 147 4 147 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 88 



LDC Report# 36544A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-021-S0-10-12 460-114456-1 Soil 05/23/16 
CFSB-033-S0-1 0-12 460-114456-2 Soil 05/23/16 
CFSB-029-S0-0.5-2 460-114456-3 Soil 05/23/16 
CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 
CFSB-029-S0-1 0-12 460-114456-8 Soil 05/23/16 
CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 
CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 
CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 
CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 
CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 
CFSB-006-S0-1 0-12 460-114456-16 Soil 05/23/16 
CFSB-008-S0-0.5-2 460-114456-17 Soil 05/23/16 
CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 
CFSB-008-S0-1 0-12 460-114456-21 Soil 05/23/16 
CFSB-006-S0-0.5-2 460-114456-22 Soil 05/23/16 
CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 
CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 
CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 
CFSB-097 -S0-1 0-12 460-114456-31 Soil 05/24/16 
CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 
CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 
CFSB-097 -S0-0.5-2 460-114456-34 Soil 05/24/16 
CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 
CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 
CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544A1_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 
CFSB-094-S0-1 0-12 460-114456-41 Soil 05/24/16 
CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 
CFSB-129-S0-1 0-12 460-114456-45 Soil 05/24/16 
CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 
CFSB-128-S0-10-12 460-114456-4 7 Soil 05/24/16 
CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
CFMW-019a-S0-0.5-2 460-114456-50 Soil 05/25/16 
CFMW-019a-S0-1 0-12 460-114456-51 Soil 05/25/16 
CFMW-DUP5-SO 460-114456-52 Soil 05/25/16 
CFMW-019a-S0-0.5-2MS 460-114456-50MS Soil 05/25/16 
CFMW-0 19a-SO-O. 5-2MS D 460-114456-50MSD Soil 05/25/16 
CFMW-019a-S0-1 0-12MS 460-114456-51 MS Soil 05/25/16 
CFMW-019a-S0-1 0-12MSD 460-114456-51 MSD Soil 05/25/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/01/16 Acetone 20.8 All water samples in SDG NA -
(PI3218-CCV13) 460-114456-1 

06/01/16 2-Butanone 21.5 All water samples in SDG UJ (all non-detects) A 
(PI3218-CCV13) Bromoform 26.5 460-114456-1 UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane 26.3 UJ (all non-detects) 

5 
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Associated 
Date Compound %0 Samples Flag A orP 

05/27/16 Bromoform 36.3 CFSB-021-S0-10-12 NA -
(K54087 -CCV9) CFSB-033-S0-1 0-12 

CFSB-029-S0-0.5-2 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-DUP4-SO 
CFSB-008-S0-1 0-12 
CFSB-006-S0-0.5-2 

05/28/16 Bromoform 40.1 CFSB-099-S0-0.5-2 NA -
(K54113-CCV9 CFSB-1 00-S0-1 0-12 

CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097 -S0-0.5-2 
CFSB-098-S0-10-12 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-10-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0.5-2 

05/29/16 Bromomethane 22.7 CFMW-019a-S0-1 0-12 UJ (all non-detects) A 
(K54141-CCV9) Chloroethane 28.6 CFMW-DUP5-SO UJ (all non-detects) 

05/29/16 Bromoform 38.3 CFMW-019a-S0-1 0-12 NA -
(K54141-CCV9) CFMW-DUP5-SO 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

6 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB2-AQ 05/25/16 Methylene chloride 1.2 ug/L CFMW-019a-S0-0.5-2 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-019a-S0-0.5-2MS/MSD Bromoform 152(47-150) 160 (47-150) NA -
(CFMW-019a-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFSB-008-S0-0.5-2 and CFSB-DUP4-SO and samples CFMW-019a-S0-0.5-
2 and CFMW-DUP5-SO were identified as field duplicates. No results were detected in 
any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFSB-008-S0-0.5-2 CFSB-DUP4-SO RPD (Limits) Flag A orP 

2-Butanone 0.00090 0.00069U 26 (::>50) - -

7 
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Concentration (mg/Kg) 

Compound CFSB-008-S0-0.5-2 CFSB-DUP4-SO RPD (Limits) Flag AorP 

Acetone 0.048 0.045 6 (S50) - -

Benzene 0.00024 0.00051 72 (S50) J (all detects) A 

Methyl acetate 0.0029 0.00081U 113 (S50) J (all detects) A 
UJ (all non-detects) 

Toluene 0.00072 0.00061 17 (S50) -

Methyl cychlohexane 0.00039U 0.00078 67 (S50) J (all detects) A 
UJ (all non-detects) 

m,p-Xylenes 0.000087U 0.00017 65 (S50) J (all detects) A 
UJ (all non-detects) 

Concentration (mg/Kg) 

Compound CFMW-019a-S0-0.5-2 CFMW-DUP5-SO RPD (Limits) Flag A orP 

Benzene 0.00023 0.00090 119 (S50) J (all detects) A 

Toluene 0.00020 0.00027 30 (S50) - -

Acetone 0.0010U 0.049 192 (S50) J (all detects) A 
UJ (all non-detects) 

Methyl acetate 0.00086U 0.0058 148 (S50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

8 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and field duplicate RPD, data were qualified as 
estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

9 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles -Data Qualification Summary- SDG 460-114456-1 

Sample Compound Flag AorP 

CFMW-EB2-AQ 2-Butanone UJ (all non-detects) A 
Bromoform UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 

CFMW-019a-S0-1 0-12 Bromomethane UJ (all non-detects) A 
CFMW-DUP5-SO Chloroethane UJ (all non-detects) 

CFSB-008-S0-0.5-2 Benzene J (all detects) A 
CFSB-DUP4-SO 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

CFSB-008-S0-0.5-2 Methyl acetate J (all detects) A 
CFSB-DUP4-SO Methyl cychlohexane UJ (all non-detects) 

m,p-Xylenes 

CFMW-019a-S0-0.5-2 Acetone J (all detects) A 
CFMW-DUP5-SO UJ (all non-detects) 

Methyl acetate J (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration (%0) 

Continuing calibration (%0) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Volatiles - Laboratory Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 

10 
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LDC #: 36544A 1 

SDG #: 460-114456-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: &, jpg P~ 
Page:_lof 'Y 

Reviewer: r? . 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 
2 1 

3 ' 
4 I 

5 ' 
6, 

7 ' 8 ' 
9 1 

10, 
11' 

121 

13, 

I ~alidatioo Area I I Commeots 

Sample receipt/Technical holding times AI.D 

GC/MS Instrument performance check A 

Initial calibration/ICV A1A '/. }16[) ;. ~~~]JO {};- teA/ t:::W 

s-vJ 
f ' ~;-U 

Continuing calibration Cw' 

Laboratory Blanks .Jj. 

Field blanks -.5\A.J ~e>.:. "JY 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-021-S0-1 0-12 

CFSB-033-S0-1 0-12 

CFSB-029-S0-0.5-2 

CFSB-022-S0-0.5-2 

CFSB-029-S0-1 0-12 

CFSB-021-S0-0.5-2 

CFSB-033-S0-0.5-2 

CFSB-022-S0-1 0-12 

CFSB-009-S0-0.5-2 

CFSB-009-S0-10-12 

CFSB-006-S0-1 0-12 

CFSB-008-S0-0.5-2 

CFSB-DUP4-SO 

1) 
1) 

.A 
~vJ 

h.. lc.oi'O 

~'yj 0 0:::: 

~ 

b. 
A 
A 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\'", 

L:\Roux Associates\Columbia Falls\36544A 1 W.wpd 1 

\? 

D =Duplicate 
TB = Trip blank 

"0~ 

EB = Equipment blank 

LabiD 

460-114456-1 

460-114456-2 

460-114456-3 

460-114456-7 

460-114456-8 

460-114456-9 

460-114456-1 0 

460-114456-11 

460-114456-13 

460-114456-14 

460-114456-16 

460-114456-17 

460-114456-19 

,..... 
~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

I 



LDC#: 36544A1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD 

14/ CFSB-008-S0-1 0-12 460-114456-21 

151 
.. ~., 

CFSB-006-SO-O.jl-2 460-114456-22 

16" CFSB-099-S0-0.5-2 460-114456-28 

17~ CFSB-100-S0-10-12 460-114456-29 

181- CFSB-099-S0-1 0-12 460-114456-30 

19'1- CFSB-097 -S0-1 0-12 460-114456-31 

201- CFSB-098-S0-0.5-2 460-114456-32 

21, CFSB-1 00-S0-0.5-2 460-114456-33 

22, CFSB-097-S0-0.5-2 460-114456-34 

23 z. CFSB-098-S0-1 0-12 460-114456-35 

24 7- CFSB-095-S0-1 0-12 460-114456-36 

25'2- CFSB-095-S0-0.5-2.0 460-114456-38 

26'V CFSB-128-S0-0.5-2.0 460-114456-40 

27't CFSB-094-S0-10-12 460-114456-41 

28 '2 CFSB-094-S0-0.5-2.0 460-114456-43 

29~ CFSB-129-S0-1 0-12 460-114456-45 

30,.. CFSB-129-S0-0.5-2.0 460-114456-46 

31,., CFS B-128-S0-1 0-12 460-114456-4 7 

32~ CFMW-EB2-AQ 460-114456-48 

33 ?- CFMW-019a-S0-0.5-2 \? 460-114456-50 

343 CFMW-019a-S0-1 0-12 460-114456-51 

35~ CFMW-DUP5-SO 0 460-114456-52 

36.,.. CFMW-019a-S0-0.5-2MS 460-114456-50MS 

37~ CFMW-019a-S0-0.5-2MSD 460-114456-50MSD 

38., CFMW-019a-S0-1 0-12MS 460-114456-51 MS 

39 3 CFMW-019a-S0-1 0-12MSD 460-114456-51 MSD 

40 

41 

42 

<1'1 

Notes· 

\ M~ 1\(po _? 10 JtS"~ 
'),.- MP; L!I.O- ~10 5b" 
? 1111.\7 41oo0-. ~10~(e. 

tl JJ\~ ~,. ~1e>Dib~ 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: f., /'Ml jlb 
Page:_2:6f ""); 

Reviewer: P1 _ 
2nd Reviewer: ~ 

Date 

05/23/16 

05/23/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 82608 

and relative 

Level IV checklist_826DB_rev01.wpd 

Page: I of )
Reviewer:- 17 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page: '7-- of Y. 

Reviewer: ~ 
2nd Reviewer: C-



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
' A. Chloromethane AA. Tetrachloroethane AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 , 3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether Lll. Hexachlorobutadiene llll. Ethyl ether l1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane I 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroelhane Z1. 

COMPNDL_ VOA_long list.wpd 



LDC #: d'-~ (./y ~I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Blease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
~""y't-J N/A 
YAJ N/A 
Y /N)N/A • ·~·~ ~ .. ,v~ ~ .. ~."" ~ ............ ~ .~ .. ~~··~ .. ~ ... ~ .. ~ ~· -~~ ,v~ ~ .. ~- ~-~~."" , 

Finding %0 Finding RRF 

Page:~of / 

Reviewer:_,_FT_!__ __ 
2nd Reviewer:~ 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

f b/1 /!& f/'3J.tB-aevl.3 F ~o.cJ otll w;Tur- JU /IJ. a.J NO 

.. M '-/·~ .J-/111,1/A 
- X ~ft,.£ 

- M('ll ~~-~ ' ' 

+ ~~~7/1/,t; 1< syoe7-CC¥ ~ x .3" · ~ 1-v 1~ ji cLJ: /A ....0 
!Yif; 'f~t:J- 67D'fsV 

t ~/1->I/IIP f<t;;t//1~-~~ X lfO· I fb~3J ~? '~ ~~ J~ ~/A w 
Ml~ ~tpo- :,7osoc... 

- s-1~'1 fJ/, fSlff L/ 1- a(U!C( b 22.7 3 t/ ?>4 ? S( ~" :).-/IA.A I D. w 
- D "28. 0 1.-lh '/bO- 37or8f- -11 

-t )( 3K._!; .\ j t ~/A 

CONCAL.wpd 



LDC #: ~Cp9jtj 4/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

M THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were field blanks identified in this SDG? 
Y N N/A ."!_er~ target compounds detected in the field blanks? 
lank units:~A!isociat~d sample units: AL-A-~ )l< ""\/ 

Sampling date: ~/~/I v c1 
_ ____ _ ____ -~..;e: (circiJ one). ·-· ....... -···- - .... ,.... -· ..... --··-·· . ·----·---- -·. '1-''--· 

Compound I Blank ID I Sample Identification 

I I ?;,)./ I I I I I I 
I r=; I t~J.-' I I I I _I I 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
. ·~·~ ~·~··" .y..,e: (circle one . ·~·u ~·~· .. , , , , .. ·~~-~ •• ·'1--' ~-~· '". ~-- ·~·. ' ·~~~~•~•~u ~-• oltJI~~. 

Compound Blank ID I Sample Identification 

I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

fb~ -

I I 
I I 

I I 

/ 
Page:~of_ 

Reviewer:_,_F_,_T __ 
2nd Reviewer: ~ 

(~o) 

I I 
I I 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I='RI k'I1C::r'? \Ainrl 



.LDC#: <3bSC/~19) 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

l~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / 
Page:_of __ 

Reviewer:_,_FT-'----:--
2nd Reviewer: ??t... _ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

.2>hq. ~7 ;(. \5"2... (~l- \SOl J(p0 ('1-1-lsO) ( ) ~? j 'r c\~1/"f\ t-JO 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: ofoSVt/ ~ ) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (s50) 

Compound 12 13 RPD 

M 0.00090 0.00069U 26 

F 0.048 0.045 6 

v 0.00024 0.00051 72 

QQQQ 0.0029 0.00081U 113 

cc 0.00072 0.00061 17 

TTTT 0.00039U 0.00078 67 

RRR 0.000087U 0.00017 65 

Concentration (mg/Kg) (s50) 

Compound 33 35 RPD 

v 0.00023 0.00090 119 

cc 0.00020 0.00027 30 

F 0.0010U 0.049 192 

QQQQ 0.00086U 0.0058 148 

V:\FIELD DUPLICATES\36544A1.wpd 

Page:~of~ 
Reviewer:~ 

2nd Reviewer:~ 

Qual 

Jdet/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

Qual 

Jdet/A 

J/UJ/A 

J/UJ/A 



LDC #: 1.3~W¥' /'J- j 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __!_of / 
Reviewer: FT 

2nd Reviewer: q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

----

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
gcms9 c 

cc 
JJJ 

Where: 

Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

2.1567 2.1567 

0.5027 0.5027 

1.8547 1.8547 

1.7653 1.7653 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

------ ---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1597 2.1597 5.5 

0.5095 0.5095 4.4 

1.8911 1.8911 5.1 

1.7962 1.7962 4.6 

Recalculated 

%RSD 

5.5 

4.4 

5.1 

4.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051016 9 
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LDC#: ~' flly1'9 / 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification Reviewer: _ __,_..:.... 

2nd Reviewer: 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/24/2016 M 

gcms13 c 
cc 
JJJ 

Where: 

Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

0.3558 0.3558 

0.4921 0.4921 

1.5696 1.5696 

1.5287 1.5287 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3535 0.3535 3.6 

0.4772 0.4772 6.1 

1.5251 1.5251 4.4 

1.4412 1.4412 5.2 

Recalculated 

%RSD 

3.6 

6.1 

4.4 

5.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

05241613 



LDC #: ..3~ YIV rj / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C4. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C;,)/(A;,)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C;, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) (initial! CCCl tCCl 
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LDC #: .3~ )l/L/ 4/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: P7 _ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;.= Area of compound, Ais =Area of associated internal standard 
c.= Concentration of compound, C1• = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) linitiall lCCl lCCl 

1 P\~"2-1~ fa ,, /JI;;~ W\ (IS1) <o.?S~~ 0. 211.;- (l .1.1"15 
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LDC #:_-...3_,_~_W_¥ TJ I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ ___,F_T,_~ 

2nd reviewer:____,br.....,.co.........::L_ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane b""t:>· 0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene II 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 
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Percent 
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Percent 
Recovery Percent 

Recalculated Difference 
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LDC #: ..3 (:. 9/l/ 7} ) VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: cq.__~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSG - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: 1.3 (:, ..J.. .3 7 

I I 
Spike Sample Spiked Sample 

~~d~- Concentr~ Concentra~ 
Compound (~ ((I,.., 

11;~} ;:\~;~;:;::~:::;r:;:;~:~\~~~*rf~~~~\~~~~t\1 M~ V 
(/ v v v ~n M~n ............. MC> 

1, 1-Dichloroethene o.oJ70 o.oJhl NO o.o/7/ o.ottoO 

Trichloroethene lrlD tJ.O/(::~~ O.Oh~ 

Benzene o.ooo~ ~ OIJJ7e:J O.D/13 

Toluene 
o.r:;;B~ iJ.ol7t/ 0.0/6<1 

Chlorobenzene , I; ~0 o.o/f30 i).OJfo7 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M,.triv ~nil<<> M"trhr ~nil<<> Dunlir.ate I MSlMSO I 

Percent Recovery Percent Recovery I RPD I 

~ c~~ ~ ..... ,.,.,,. ~ ..,,.,.,.,,.,,,,.t .. rt 

JOO toO /00 fd]) 7 7 
?i Cf~ ~7 ~7 ?/' ¥ 
;o~ /0_3 ;o~ ;ob 3 3 
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/0& fO (:; 7ov (Dv y k" 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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LDC #: 3 ~sri~ /f I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___.E.I 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: LC!!:. '}bO- 3 7cti0~ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

Add'~ ConcentrjJ::~" I II II Compound (~ ( ,.n~ l~ Percent Recovery Percent Recovery RPD 

isi;~;,~~rs:'~;~ " u 
I I II I I ~lated :c:r<'ii\(i~;\j' LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported 

1 , 1-Dichloroethene o.o2oo tvCJ ().02-'Z/ NL;J.. pO /10 / 
Trichloroethene o.az/ t./ f1J7 /{)1 / 
Benzene ll.0207 tOt/ ;ot/ / 
Toluene 0-020b ;o~ /0.2- / 
Chlorobenzene ~ O.O:J.07 I ;o¥ ;tJ y t-JPr/ 

I 

I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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LDC #: 3 t, Sl/V ;if) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: F: / 
2nd reviewer:_---1-t:;>?<e:::::~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A )(I,)( OF} Example: 
(A;,)(RRF)(V.)(%8) 

-:/F-.3 -~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

cone.= {_ 'b ?> t:DS ) (sO) ( 5") { jooo internal standard 

I, = Amount of internal standard added in nanograms 
(ng) ( ¥ ?27i?) (/·K'I/ )( ~· S"h- )(o. 

RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. O· ooo'-1-2 rn~ /1<'6 
%8 = Percent solids, applicable to soils and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36544A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 8, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-021-S0-1 0-12 460-114456-1 Soil 05/23/16 
CFSB-033-S0-1 0-12 460-114456-2 Soil 05/23/16 
CFSB-029-S0-0.5-2 460-114456-3 Soil 05/23/16 
CFSB-029-S0-0-0.5 460-114456-4 Soil 05/23/16 
CFSB-033-S0-0-0.5 460-114456-5 Soil 05/23/16 
CFSB-022-S0-0-0.5 460-114456-6 Soil 05/23/16 
CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 
CFSB-029-S0-1 0-12 460-114456-8 Soil 05/23/16 
CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 
CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 
CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 
CFSB-021-S0-0-0.5 460-114456-12 Soil 05/23/16 
CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 
CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 
CFSB-009-S0-0-0.5 460-114456-15 Soil 05/23/16 
CFSB-006-S0-10-12 460-114456-16 Soil 05/23/16 
CFSB-008-S0-0.5-2 460-114456-17 Soil 05/23/16 
CFSB-006-S0-0-0. 5 460-114456-18 Soil 05/23/16 
CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 
CFSB-008-S0-0-0.5 460-114456-20 Soil 05/23/16 
CFSB-008-S0-1 0-12 460-114456-21 Soil 05/23/16 
CFSB-006-S0-0.5-2 460-114456-22 Soil 05/23/16 
CFSB-099-S0-0-0.5 460-114456-23 Soil 05/24/16 
CFSB-DUP6-SO 460-114456-24 Soil 05/24/16 
CFSB-097 -S0-0-0.5 460-114456-25 Soil 05/24/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 00-S0-0-0.5 460-114456-26 Soil 05/24/16 
CFSB-098-S0-0-0.5 460-114456-27 Soil 05/24/16 
CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 
CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 
CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 
CFSB-097 -S0-1 0-12 460-114456-31 Soil 05/24/16 
CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 
CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 
CFSB-097 -S0-0.5-2 460-114456-34 Soil 05/24/16 
CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 
CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 
CFSB-095-S0-0-0.5 460-114456-37 Soil 05/24/16 
CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 
CFSB-128-S0-0-0.5 460-114456-39 Soil 05/24/16 
CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 
CFSB-094-S0-1 0-12 460-114456-41 Soil 05/24/16 
CFSB-094-S0-0-0.5 460-114456-42 Soil 05/24/16 
CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 
CFSB-129-S0-0-0.5 460-114456-44 Soil 05/24/16 
CFSB-129-S0-1 0-12 460-114456-45 Soil 05/24/16 
CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 
CFSB-128-S0-1 0-12 460-114456-4 7 Soil 05/24/16 
CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
CFMW-019a-S0-0-0.5 460-114456-49 Soil 05/25/16 
CFMW-019a-S0-0.5-2 460-114456-50 Soil 05/25/16 
CFMW-019a-S0-1 0-12 460-114456-51 Soil 05/25/16 
CFMW-DUP5-SO 460-114456-52 Soil 05/25/16 
CFSB-008-S0-0-0.5MS 460-114456-20MS Soil 05/23/16 
CFSB-008-S0-0-0.5MSD 460-114456-20MSD Soil 05/23/16 
CFMW-019a-S0-0.5-2MS 460-114456-50MS Soil 05/25/16 
CFMW-019a-S0-0.5-2MSD 460-114456-50MSD Soil 05/25/16 
CFMW-0 19a-S0-1 0-12MS 460-114456-51 MS Soil 05/25/16 
CFMW-019a-S0-10-12MSD 460-114456-51 MSD Soil 05/25/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
V:ILOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36544A2A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

05/25/16 Caprolactam 35.3 CFSB-097 -S0-0-0.5 NA -
CFSB-1 00-S0-0-0.5 
CFSB-098-S0-0-0 .5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097-S0-0.5-2 
CFSB-098-S0-1 0-12 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flaa A or P 

06/02/16 Hexachlorocyclopentadiene 30.6 CFSB-006-S0-1 0-12 UJ (all non-detects) A 
(Z4180317-CCV11) CFSB-008-S0-0.5-2 

CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 
CFSB-008-S0-1 0-12 

06/02/16 Hexachlorocyclopentadiene 37.2 CFSB-006-S0-0.5-2 UJ (all non-detects) A 
(Z4180347-CCV11) CFSB-099-S0-0-0.5 

CFSB-DUP6-SO 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0. 5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-10-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

06/02/16 lndeno(1,2,3-cd)pyrene 20.7 CFSB-006-S0-0.5-2 J+ (all detects) A 
(Z418034 7 -CCV11) CFSB-099-S0-0-0 .5 

CFSB-DUP6-SO 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0 .5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-10-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-10-12 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

06/02/16 lndeno(1,2,3-cd)pyrene 20.7 CFSB-095-S0-10-12 NA -
(Z4180347-CCV11) 

06/02/16 Dibenz(a,h)anthracene 21.6 CFSB-DUP6-SO J+ (all detects) A 
(Z418034 7 -CCV11) CFSB-095-S0-0-0.5 

CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-10-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-10-12 
CFSB-129-S0-0.5-2.0 
CFMW-DUP5-SO 
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Associated 
Date Compound %D Samples Flag AorP 

06/02/16 Dibenz(a,h)anthracene 21.6 CFSB-006-S0-0.5-2 NA -
(Z4180347-CCV11) CFSB-099-S0-0-0. 5 

CFSB-095-S0-1 0-12 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0.5-2 

06/02/16 4-Nitrophenol 31.6 CFMW-019a-S0-1 0-12 NA -
(L 134037 -CCV12) 

06/02/16 2,2'-0xybis(1-chloropropane) 21.4 CFSB-097-S0-0-0.5 UJ (all non-detects) A 
(X14371-CCV5) CFSB-100-S0-0-0.5 

CFSB-098-S0-0-0. 5 
CFSB-099-S0-0.5-2 
CFSB-100-S0-10-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0 .5-2 
CFSB-097 -S0-0.5-2 
CFSB-098-S0-10-12 

06/02/16 Hexachlorobenzene 25.8 CFSB-097 -S0-0-0.5 NA -
(X14371-CCV5) CFSB-1 00-S0-0-0.5 

CFSB-098-S0-0-0. 5 
CFSB-099-S0-0.5-2 
CFSB-100-S0-10-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097 -S0-0.5-2 
CFSB-098-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB2-AQ 05/25/16 Bis(2-ethylhexyl)phthalate 5.7 ug/L CFMW-019a-S0-0-0.5 
CFMW-019a-S0-0.5-2 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

II. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFSB-008-S0-0-0.5MS/MSD 2,4-Dinitrophenol 7 (26-137) 7 (26-137) UJ (all non-detects) A 
(CFSB-008-S0-0-0.5) 4,6-Dinitro-2-methylphenol 23 (51-124) 20 (51-124) UJ (all non-detects) 

Benzaldehyde 52 (55-116) 49 (55-116) UJ (all non-detects) 
Caprolactam 43 (44-129) 6 (44-129) UJ (all non-detects) 
Pentachlorophenol 36 (47-115) 37 (47-115) UJ (all non-detects) 

CFMW-019a-S0-0.5-2MS/MSD 2,3,4,6-Tetrachlorophenol 39(57-113) 45 (57-113) UJ (all non-detects) A 
(CFMW-019a-S0-0.5-2) 2,4,5-Trichlorophenol 53 (59-105) 56 (59-105) UJ (all non-detects) 

2,4,6-Trichlorophenol 58 (61-1 07) 59 (61-107) UJ (all non-detects) 
2,4-Dichlorophenol 56 (59-99) - UJ (all non-detects) 
2,4-Dimethylphenol 55 (60-98) 57 (60-98) UJ (all non-detects) 
2,4-Dinitrophenol 4 (26-137) 4 (26-137) UJ (all non-detects) 
2-Chlorophenol 57 (58-95) - UJ (all non-detects) 
2-Nitrophenol 58 (63-103) 60 (63-103) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 9 (51-124) 11 (51-124) UJ (all non-detects) 
Benzaldehyde 53 (55-116) 53 (55-116) UJ (all non-detects) 
Caprolactam 29 (44-129) 32 (44-129) UJ (all non-detects) 
N-Nitrosodiphenylamine 70 (71-119) - UJ (all non-detects) 
Pentachlorophenol 16 (47-115) 18 (47-115) UJ (all non-detects) 

CFMW-019a-S0-1 0-12MS/MSD 2,3,4,6-Tetrachlorophenol 55 (57-113) - UJ (all non-detects) A 
(CFMW-019a-S0-1 0-12) 4,6-Dinitro-2-methylphenol 10 (51-124) 12 (51-124) UJ (all non-detects) 

Pentachlorophenol 32 (47-115) 35 (47-115) UJ (all non-detects) 

CFMW-019a-S0-1 0-12MS/MSD 2,4-Dinitrophenol 0 (26-137) 6 (26-137) R (all non-detects) A 
(CFMW-019a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag n 

CFSB-008-S0-0-0.5MS/MSD Caprolactam 153 (S30) NA -
(CFSB-008-S0-0-0.5) 

CFMW-019a-S0-1 0-12MS/MSD 2,4-Dinitrophenol 200 (S30) NA -
(CFMW-019a-S0-1 0-12) 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS 460-370461 2,4-Dichlorophenol 64 (70-103) - UJ (all non-detects) p 
(All water samples in SDG 2,4-Dimethylphenol 58 (65-104) - UJ (all non-detects) 
460114456-1) 2-Nitrophenol 69 (72-105) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

LCS 460-370461 1 ,2,4,5-Tetrachlorobenzene 38 (S30) UJ (all non-detects) p 
(All water samples in SDG Hexachlorocyclopentadiene 31 (S30) UJ (all non-detects) 
460-114456-1) 

X. Field Duplicates 

Samples CFSB-008-S0-0.5-2 and CFSB-DUP4-SO and samples CFSB-099-S0-0-0.5 
and CFSB-DUP6-SO were identified as field duplicates. No results were detected in any 
of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFSB-008-S0-0.5-2 CFSB-DUP4-SO RPD (limits) Flag AorP 

Benzo(a)anthracene 0.070 0.032U 75 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(a)pyrene 0.10 0.012U 157 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(b)fluoranthene 0.15 0.015U 164 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(g, h, i)perylene 0.10 0.022U 128 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(k)fluoranthene 0.062 0.017U 114 (S50) J (all detects) A 
UJ (all non-detects) 

Bis(2-ethylhexyl)phthalate 0.025 0.015U 50 (S50) - -

Carbazole 0.0097 0.0095U 2 (S50) - -
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Concentration (mg/Kg) 

Compound CF5B-008-50-0.5-2 CF5B-DUP4-50 RPD (Limits) Flag AorP 

Chrysene 0.11 0.010U 167 (S50) J (all detects) A 
UJ (all non-detects) 

Dibenz(a,h)anthracene 0.027 0.020U 30 (S50) - -

Fluoranthene 0.14 0.011 u 171 (S50) J (all detects) A 
UJ (all non-detects) 

lndeno(1 ,2,3-cd)pyrene 0.11 0.026U 124 (S50) J (all detects) A 
UJ (all non-detects) 

Phenanthrene 0.057 0.010U 140 (S50) J (all detects) A 
UJ (all non-detects) 

Pyrene 0.12 0.017U 150 (S50) J (all detects) A 
UJ (all non-detects) 

Concentration (mg/Kg) 

Compound CF5B-099-50-0-0.5 CF58-DUP6-50 RPD (Limits) Flag A orP 

Benzo(a)anthracene 0.045 0.093 70 (::>50) J (all detects) A 

Benzo(a)pyrene 0.055 0.12 74 (S50) J (all detects) A 

Benzo(b)fluoranthene 0.12 0.24 67 (S50) J (all detects) A 

Benzo(g,h,i)perylene 0.058 0.14 83 (::>50) J (all detects) A 

Bis(2-ethylhexyl)phthalate 0.038 0.069 58 (S50) J (all detects) A 

Carbazole 0.011 0.027 84 (::>50) J (all detects) A 

Chrysene 0.089 0.17 63 (::>50) J (all detects) A 

Fluoranthene 0.079 0.18 78 (::>50) J (all detects) A 

lndeno(1 ,2,3-cd)pyrene 0.060 0.14 80 (::>50) J (all detects) A 

Phenanthrene 0.056 0.12 73 (S50) J (all detects) A 

Pyrene O.D78 0.17 74 (::>50) J (all detects) A 

Acenaphthene 0.011U 0.012 9 (::>50) - -
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Concentration (mg/Kg) 

Compound CFSB-099-S0-0-0.5 CFSB-DUP6-SO RPD (Limits) Flag AorP 

Benzo(k)fluoranthene 0.019U 0.084 126 (::;50) J (all detects) A 
UJ (all non-detects) 

Dibenz(a,h)anthracene 0.023U 0.040 54 (::;50) J (all detects) A 
UJ (all non-detects) 

lsophorone 0.0094U 0.011 16 (::;50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD, data were rejected in one sample. 

Due to continuing calibration %D, MS/MSD %R, LCS/LCSD %R and RPD, and field 
duplicate RPD, data were qualified as estimated in fifty-two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-114456-1 

Sample Compound Flag AorP 

CFSB-006-S0-1 0-12 Hexachlorocyclopentadiene UJ (all non-detects) A 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 
CFSB-008-S0-1 0-12 
CFSB-006-S0-0.5-2 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-10-12 
CFSB-094-S0-0-0. 5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-10-12 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

CFSB-006-S0-0.5-2 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-095-S0-0-0. 5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

CFSB-DUP6-SO Dibenz(a, h)anthracene J+ (all detects) A 
CFSB-095-S0-0-0.5 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-10-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0 .5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFMW-DUP5-SO 
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Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 



Sample Compound Flag AorP Reason 

CFSB-097 -S0-0-0.5 2,2'-0xybis(1-chloropropane) UJ (all non-detects) A Continuing calibration 
CFSB-1 00-S0-0-0.5 (%0) 
CFSB-098-S0-0-0.5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097 -S0-0.5-2 
CFSB-098-S0-1 0-12 

CFSB-008-S0-0-0.5 2,4-Dinitrophenol UJ (all non-detects) A Matrix spike/Matrix spike 
4,6-Dinitro-2-methylphenol UJ (all non-detects) duplicate (%R) 
Benzaldehyde UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-019a-S0-0.5-2 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
2,4,5-Trichlorophenol UJ (all non-detects) duplicate (%R) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2,4-Dichlorophenol UJ (all non-detects) 
2,4-Dimethylphenol UJ (all non-detects) 
2,4-Dinitrophenol UJ (all non-detects) 
2-Chlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Benzaldehyde UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-019a-S0-1 0-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
4,6-Dinitro-2-methylphenol UJ (all non-detects) duplicate (%R) 
Pentachlorophenol UJ (all non-detects) 

CFMW-019a-S0-1 0-12 2,4-Dinitrophenol R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-EB2-AQ 2,4-Dichlorophenol UJ (all non-detects) p Laboratory control samples 
2,4-Dimethylphenol UJ (all non-detects) (%R) 
2-Nitrophenol UJ (all non-detects) 

CFMW-EB2-AQ 1,2,4,5-Tetrachlorobenzene UJ (all non-detects) p Laboratory control samples 
Hexachlorocyclopentadiene UJ (all non-detects) (RPD) 

CFSB-008-S0-0.5-2 Benzo(a)anthracene J (all detects) A Field duplicates (RPD) 
CFSB-DUP4-SO Benzo(a)pyrene UJ (all non-detects) 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
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I Sample I Com~ound I Flag I AorP I Reason 

CFSB-099-S0-0-0.5 Benzo(a)anthracene J (all detects) A Field duplicates (RPD) 
CFSB-DUP6-SO Benzo(a)pyrene J (all detects) 

Benzo(b)fluoranthene J (all detects) 
Benzo(g, h, i)perylene J (all detects) 
Bis(2-ethylhexyl)phthalate J (all detects) 
Carbazole J (all detects) 
Chrysene J (all detects) 
Fluoranthene J (all detects) 
lndeno(1 ,2,3-cd)pyrene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

CFSB-099-S0-0-0.5 Benzo(k)fluoranthene J (all detects) A Field duplicates (RPD) 
CFSB-DUP6-SO UJ (all non-detects) 

Dibenz(a,h)anthracene J (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544A2a 
SDG #: 460-114456-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~,h. 'f)~ 
Page:__{_of---" 

Reviewer: e;;_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1, 

2'2-

3'Z. 

4~ 

5lo 

6'P 

71-. 

81-

92--

101-

11 ~ 

121-

13). 

I llalidatioo A[ea I I Comments 

Sample receipt/Technical holding times A1A 

GC/MS Instrument performance check .6. 
Initial calibration/ICV A ,..sv~ '% {6}) ~20 .~ tf!AI' .e.. .2>0 
Continuing calibration ...sv..J ca..{:W 
Laboratory Blanks a 
Field blanks ..:>w -:e~..:: 't£ 
Surrogate spikes .6 
Matrix spike/Matrix spike duplicates ~vJ 

Laboratory control samples 6vJ L...e,b lo 
Field duplicates ~~ D.:: 17, }Of 01-,3 ")..J 
Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-021-S0-1 0-12 

CFSB-033-S0-1 0-12 

CFSB-029-S0-0.5-2 

CFSB-029-S0-0-0.5 

CFSB-033-S0-0-0.5 

CFSB-022-S0-0-0.5 

CFSB-022-S0-0.5-2 

CFSB-029-S0-1 0-12 

CFSB-021-S0-0.5-2 

CFSB-033-S0-0.5-2 

CFSB-022-S0-1 0-12 

CFSB-021-S0-0-0.5 

CFSB-009-S0-0.5-2 

11 
A 
£) 

.6 
A-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36544A2aW.wpd 1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114456-1 

460-114456-2 

460-114456-3 

460-114456-4 

460-114456-5 

460-114456-6 

460-114456-7 

460-114456-8 

460-114456-9 

460-114456-1 0 

460-114456-11 

460-114456-12 

460-114456-13 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

I 



LDC #: 36544A2a 
SDG #: 460-114456-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14"J. CFSB-009-S0-1 0-12 460-114456-14 

15 oz. CFSB-009-S0-0-0.5 460-114456-15 

16 I CFSB-006-S0-10-12 460-114456-16 

171 CFSB-008-S0-0.5-2 0 460-114456-17 

18 1 CFSB-006-S0-0-0.5 460-114456-18 

19 I CFSB-DUP4-SO f) 460-114456-19 

20 I CFSB-008-S0-0-0.5 460-114456-20 

21 I CFSB-008-S0-1 0-12 460-114456-21 

22 I 0·'7 
CFSB-006-S0-0~~-2 460-114456-22 

23 1 CFSB-099-S0-0-0.5 0 460-114456-23 

241 CFSB-DUP6-SO 1) 460-114456-24 

251 CFSB-097 -S0-0-0.5 460-114456-25 

26 1 CFSB-1 00-S0-0-0.5 460-114456-26 

271 CFSB-098-S0-0-0.5 460-114456-27 

28 I CFSB-099-S0-0. 5-2 460-114456-28 

291 CFSB-100-S0-10-12 460-114456-29 

3o I CFSB-099-S0-1 0-12 460-114456-30 

3d CFSB-097 -S0-1 0-12 460-114456-31 

32 l CFSB-098-S0-0.5-2 460-114456-32 

33 1 CFSB-1 00-S0-0.5-2 460-114456-33 

34/ CFSB-097-S0-0.5-2 460-114456-34 

35 I CFSB-098-S0-1 0-12 460-114456-35 

36 ": CFSB-095-S0-10-12 460-114456-36 

37? CFSB-095-S0-0-0.5 460-114456-37 

383 CFSB-095-S0-0.5-2.0 460-114456-38 

393 CFSB-128-S0-0-0.5 460-114456-39 

40~ CFSB-128-S0-0.5-2.0 460-114456-40 

413 CFSB-094-S0-1 0-12 460-114456-41 

42, CFSB-094-S0-0-0. 5 460-114456-42 

43~ CFSB-094-S0-0.5-2.0 460-114456-43 

447 CFSB-129-S0-0-0.5 460-114456-44 

45; CFSB-129-S0-1 0-12 460-114456-45 

46? CFSB-129-S0-0.5-2.0 460-114456-46 

47., CFSB-128-S0-1 0-12 460-114456-4 7 

48, CFMW-EB2-AQ 460-114456-48 

L:\Roux Associates\Columbia Falls\36544A2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Date: b Po/)? 
Page: ~f Y 

Reviewer: I? 
2nd Reviewer: ;:>: ./ 

Date 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/25/16 



LDC#: 36544A2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

49'; CFMW-019a-S0-0-0.5 460-114456-49 

503 CFMW-019a-S0-0.5-2 0 460-114456-50 

514 CFMW-019a-S0-1 0-12 460-114456-51 

52? CFMW-DUP5-SO 0 460-114456-52 

53/ CFSB-008-S0-0-0.5MS 460-114456-20MS 

54 I CFSB-008-S0-0-0.5MSD 460-114456-20MSD 

55' CFMW-019a-S0-0.5-2MS 460-114456-50MS 

56 3 CFMW-019a-S0-0.5-2MSD 460-114456-50MSD 

574 CFMW-019a-S0-1 0-12MS 460-114456-51 MS 

58~ CFMW-019a-S0-1 0-12MSD 460-114456-51 MSD 

59 

60 

61 

62 

R'l 

Notes· 

,: lA~ ~0- ":!>i09b) -'5" M 'el- 4tP£9 - ~--t co4f,., J 

-t ""~ ~Noo- ?109'-'? 

I~ H& "tltO- ?109~'-1 .., 
1-\PJ ~t) - ~109(, 1 

L:\Roux Associates\Columbia Falls\36544A2aW.wpd 3 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 6 fr9 ,//" 

Page:~f__2 
Reviewer:--,Lz_ / 

2nd Reviewer:~ 

Date 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/23/16 

05/23/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 



VALIDATION FINDINGS CHECKLIST Page:_L_of_ ;?-
Reviewer: t=7 

2nd Reviewer:~ 

Method: Semivolatiles SW 846 Method 8270 

Level IV Checklist_827DD_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV Checklist_B270D_rev01.wpd 

Page: -z,-- of '"l--" 

Reviewer: eJ. 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd}pyrene CCCC: Benzo(b}fluorene 

F. 1,2-Dichforobenzene Y. 2,4,6-Trichlorophenof RR. 4-Bromophenyl-phenyfether KKK. Dibenz.(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenof Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)peryfene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butyfphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 
'• "%.,. ~. S" ~ 

I 

\~~ oto.cN\\oro~YI."l..~ 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW. Benzonaphthothiophene 0000. ,_,~,a..!,(.,--- 1 
1-t--\- fOt.l'll\l.n ~V\e.wO 

~ 
R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: o~s-zl¥/1~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

?t~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~I\ 

Y/N FilA -- -·- .. , ... ···-· .... -··- --··---·-·. -· ·--··- -· --- , ... -- Finding %0 
# Date Standard ID Compound (Limit: <30.0%) Associated Samples 

-+ S/K II' ')( Jl../OC/6 - jcV S" MMMM ~~,~ K -V3~ 

ICVsvoa.wpd 

/ / 
Page: __ of __ 

Reviewer:__fl 
2nd Reviewer: ~ 

Qualifications 

J t c:/et /A. (ft/1)) 
/ 



LDC#: a c. .w L/ /f o1~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~~NiP: 
Y_lNLNJA -·-·- ···-- ··-·~·,·-············-- ··- -·-··-··--·· -· -- ·--~··- -·--·-···. 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) 

- ,; '1-//(~ 1:'1/ St0~/7- (!~All I X ,3o.(p 

- b/-z II& =l '-II )1 03'17 -C!M /I ?< 2>~- ~ 

li" Jjj zo.7 
't k~K. ~,. {p 

,_ I. ,, '..... ,..,_ ..., "'"'' ,, -r'T"" I Fl 
I 10f1-t· - ..., OJ' -J. ~ ·-
+- (, /2/IC., L.. I'"? tf co? l- C!.C.\1 ll "Y II ol.(p 

- b/2 fJ(, )( 1'-/oi-J -CUI~ H ~ J. 'f 
+ ...:,~ K",g 

1'. ~ '?J----9 :,). ...J ~1 --+ 14l S"" :?,S¥ 0\.K 

""t ?-4 "?7. ~ ~ ---J7 '4-L:. ~:2. 0\ft't:... ~k 

CONCALwpd 

/ / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ~ 

Associated Samples Qualifications 

/t::J -v 2-/, 5 ~ sV J-/u.J/A (NO ) 
Mb '-lb o- 3 10'r" ~ / 

,_ 2 -v ~4 J-/I.(J lA .q ,, {'It> 

ob -P ocr .../ 1 d ~ t-/-.1 .oj( C",M 

'/0-'9 '+7 ~(;:) ~]... f-1 def#\ "'*· -~ 
S'S, s-r.:. .I 
fi/IB y/.0-?>1tf1btl 

s!, ~~ s3 J""' clef 1-A (rvO 
111/!:J 41a0-'!>709lr,7 

x-v~~ j-/u.J /-A (IV!)' 
J.., _l-fc/e1 /A - ) 

cJ.v\Ul ~ .jj~ 
;t _f..B.{ ¥-f.K 

l 



LDC #: '?t&:>o:;-LJ.Lf A&.Q.__ VALIDATION FINDINGS WORKSHEET Page:_~(of } 

Field Blanks Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd Reviewert::;;: b- ...-/ 

~1~"'0 

(NO) e-f.>J •VCAJ cc;:::;"'"' L\9-v '2-Associated Samples: 

Sample Identification 

'6Cc 
------

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
. ·-·- -·-···· .ype:i_circle one). ·-·- -·-· .. , ...... ____ . -···-·. . ·----·-·-- --· ·•tJ•--· 

[~· Blank ID Sample Identification 

I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated field blank concentration were qualified as not detected, "U". Other contaminants within five times the field 
blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: .3~ ~£/Y "/OlCX. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~eqse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / Page: __ of __ 

Reviewer: FT 
2nd Reviewer-: -c;__ -

~=-~.!.:!N'!..!:./A~ Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

a associated MS/MSD. Soil I Water. 
N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

YMAIA Were the MS/MSD pE . ~ - ... -- -- -- -- -- ·-· ... - -·. ······- . 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

- 5 ~ -l- -;-~ lH\ 7 (~{Q-1~7) 7 ( t.£, -\);)~ ( ) 1..-0 l-lv..J/..1:\ ..J \30 
. t'P ~~ ( 51-p .. yl "2.0 ! S\-1)-~l ( ) 

LllL S"'l- < SS-\\lP l ~9 ( $-l\l,il 

MMM~ 't~ < 'H-P4 1 ~ ( "\q-11-0Jl ( ) 

\\ ~" ( L.\1-l\~l "'i ( q1-l\~ ( ) 

' 
M\V\ M tJ\ ( ) ( ) \S":;, < .:bO l jJ.$./A 

( ) ( ) ( ) 

'SS +~ QQ-0&- ~9 ( ~1-\\?J '+~ ( '51-1\?1 ( ) $0 \-/1).1/.b cuJ NO 

:t so < 5"~-1o:J 5lP <!14-\o("l ( ) 

y s-'8 < bJ-lo7l ~9 ( b\-}01l ( ) 

~ st:. ( ->9-~~) ( ) ( ) 

e- ss < (..o .. 9S ~~ ( I;0-41Jl ( ) 

1-\l-\ l\- ( 'Uo- \,., 1l 4 < 2c.-r~1~ ( ) 

C.- S" 7 ( ~-9~ ( ) ( ) 

~ 51:> ( b:;-)O~l loo ( (,~-\0~ ( ) 

ff' , ( 5" 1-p'}l " ( >\ -t>-~) ( ) 

L'--\..L 5'3 < ~-\\U s::, <$-11() ( ) 

t-AMMtv\ d-~ ( 44-P-9 1J~ ( "l~-\)' ( ) 

~tl ;o ( 11-\1~ 1 ( ) ( ) 

_-r_-r I~ < r.tl-nv 1~ <a.f1-l\ \l ( ) 
'/ / 

( ) ( ) ( ) 

MSD.wpd 



LDC #: <.3" SZ/¥ /j-c}"-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

_.Rte~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_{f_ / 

Reviewer: __ FT _ 
2nd Reviewer: c:;:L e--

~=-~..!..'N"-'-/A..!... Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an q associated MS/MSD. Soil I Water . 
...... ' ··~~ ~ ••• ~ .. ··~~ ~ .. ~.]-~~ ~·~·] -~ ~~'"!""''~~ ~· ~~~ .. "'~""" 

Y(t-VNIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

S1 4- s-e e-ase sq ( 51-1\'?l ( ) ( ) '5'1 j ... ftM/6 ~ ~to 

~" 0 ( 2.(:,-1~1> (o ( 2.h-\~ "1 ( ) 1-/f<.-/b,. 
pf \0 ( S" l-\:1.~ l'l-- ( s-).-ptt.} J -}IAJ/.D. 
TT :,~ ( q/-1\§ 'b~ <"\l-n.:> ( ) ~ 
\-\+\ ( ) ( ) "200 ( "60) JJ joA./A 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: 3&:. _s~o>~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

ltc..b ""'0 -;10 4l.l ~ G.~ ( 10-\03> ( ) ( ) ~ wo.rJ.-r 

i er !?8 ( "q-\O~) ( ) ( ) 

tJ b~ ( '11-10~ ( ) ( ) 

1-1 t-1 tJ N ( ) ~tO ( :?(} ) ( ) 

X ( ) .?>I ( .60 ) ( ) -.JJ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I l I l ( ) 

LCSLCSD.wpd 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:-----cz::t_ 

Qualifications 

1-/llt.l}f' ( \'.10 
'--

'J 

Jl~ 'p 
:1 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (~50) 

Compound 17 19 RPD 

CCC 0.070 0.032U 75 

Ill 0.10 0.012U 157 

GGG 0.15 0.015U 164 

LLL 0.10 0.022U 128 

HHH 0.062 0.017U 114 

EEE 0.025 0.015U 50 

ww 0.0097 0.0095U 2 

DDD 0.11 0.010U 167 

KKK 0.027 0.020U 30 

yy 0.14 0.011U 171 

JJJ 0.11 0.026U 124 

uu 0.057 0.010U 140 

zz 0.12 0.017U 150 

V:\FIELD DUPLICATES\36544A2a.wpd 

Page:_{_ot_L 
Reviewer: b 

2nd Reviewer: 6Z/ 

Qual 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700-SIM) 

Concentration (mg/Kg) (s50) 

Compound 23 24 RPD 

CCC 0.045 0.093 70 

Ill 0.055 0.12 74 

GGG 0.12 0.24 67 

LLL 0.058 0.14 83 

EEE 0.038 0.069 58 

ww 0.011 0.027 84 

DOD 0.089 0.17 63 

yy 0.079 0.18 78 

JJJ 0.060 0.14 80 

uu 0.056 0.12 73 

zz 0.078 0.17 74 

GG 0.011U 0.012 9 

HHH 0.019U 0.084 126 

KKK 0.023U 0.040 54 

M 0.0094U 0.011 16 

V:\FIELD DUPLICATES\36544A2a.wpd 

/ 
Page:__!ot_ 

Reviewer: F7 
2nd Reviewer: '/ 

Cl"" 

Qual 

JdeUA 

JdeUA 

J/deUA 

JdeUA 

JdeUA 

J/deUA 

JdeUA 

JdeUA 

J/deUA 

JdeUA 

JdeUA 

J/UJ/A 

J/UJ/A 



LDC #: 3~ !:lt.l'-//i o"lcy VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_fot_! 

Reviewer: FT 
2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A.)(C;s)/(A;,)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

A. = Area of compound, 
c.= Concentration of compound, 
S = Standard deviation of the RRFs, 

A;s = Area of associated internal standard 
C;, = Concentration of internal standard 
X = Mean of the RRFs 

I Reported I Recalculated II Reported I Recalculated 

RRF Average RRF 
# Standard ID Date Compound (Internal Standard) I ( ~F std) I ( ~0 std) 

I Average RRF 
(initial) (initial) 

1 9l!MS !I sj-:o/ ~(p A (1st IS) 1 .~oos- ;. ~ooS" 1·7iW J. 7'19/ 
~ (2nd IS) I· tJ Cf~O I· o~J:;O f. r:n.-. cr ~ l·t:Jr9.b 
6tl::l (3rd IS) 1·/0t:t? /·!0~3 /-0 777 /t:J777 
UIA (4th IS) /·2-0lfii ;. U:J8B 1-llfO/ /·/YO/ 
'bft (5th IS) o.~b~O a?6b.O 0. en LJ.r 0-9/% 
II. .I. (6th IS) I ./'7~ 2- ....,. /•!30S J.J::~,.oT' 

2 6t (!jl/1 $ ~ o/.2.~ 'j(, A (1st IS) /.~~~ j_~'ii£3 f.Cfb2..() /·~.6~ 
-5 (2nd IS) o.f~~7 ot:tP/7 () Ofl/4/ o.?-//jl 
f)D (3rd IS) J. s-~« /·S3ol"l' /· '/ Jt7 2-- 14~72--
lAlii (4th IS) 1·12-)$~~ I·Jut3lr o. <fC)07 &-"7:76? 
~a;: (5th IS) ().,S(~ t).Cj~~ o.Jt'!?Cf o-W?'i 
r.LI (6th IS) I·JO'/; /•/0 c/'l. I· o J<l I /.0/t./J 

3 (1st IS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 

I %RSD I %RSD 

I 
j.o2, 2-- I;.-,.).--
k'-3 %,.2, 
g.y Jf.t:/ 
7·v 7-J 
~0 s,D 

"" ~ £/,r 

~-s- .,.r-
!(-~ ~r 
fj. c:y· !?~ 

;.;-. '7' jJ.-/ 
I ~-y J3.y 
Jc.f- t_ I <1-L... 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC.wpd 



LDC #: 3 6 6VS/ /Jc;} 9 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:~ of_! 
Reviewer: ?7 

2nd Reviewer: 'q_ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (AJ(C;5)/(A;5)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 05/24/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

052416_ms5 svoa full list 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.8717 1.8717 

1.1078 1.1078 

1.1119 1.1119 

0.2350 0.2350 

0.9519 0.9519 

1.2174 1.2174 

Reported 

Average RRF 

(Initial) 

1.8721 

1.0743 

1.0903 

0.2238 

0.8908 

1.1308 

A;5 = Area of associated internal standard 

C;5 = Concentration of internal standard 

X= Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.8721 9.3 9.3 

1.0743 5.7 5.7 

1.0903 3.1 3.1 

0.2238 10.3 10.3 

0.8908 7.4 7.4 

1.1308 9.6 9.6 



LDC #: 3G J 7./¥ ?/c). ~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700 ) 

Page:_6t__! 
Reviewer: .F 7 

2nd Reviewer:~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

I CAL 05/24/16 Phenol (DCB) 

MS12 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

052516_ms11 svoa full list 

Ax =Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.9396 1.9656 

1.0369 1.0422 

1.1591 1.1671 

0.2593 0.2479 

0.9783 0.7933 

1.1870 1.2430 

Reported 

Average RRF 

(Initial) 

1.9211 

1.0296 

1.1270 

0.2513 

0.9613 

1.1098 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.9211 3.2 3.2 

1.0296 3.3 3.3 

1.1270 4.7 4.7 

0.2513 7.3 7.3 

0.9613 4.4 4.4 

1.1098 8.2 8.2 



LDC#: 3~ j-z;V'~ Olq, VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI. 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;,)/(A~)(C,) 

-- -----

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, A~= Area of associated internal standard 
C, = Concentration of compound, C~ = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) {CC) 

t//'Z2 tad10 q?>t/1~ 1-Cf(pw :l·O I I ;).o!/ 1 £l (1st IS) 

U-11, ~ (2"" IS) o. j!l¥ 0. ~30(- O-CJ30b 
pf} (3"' IS) f. '/87~ ;. cf b 'Z- 1·'/b~ 

vtvf (4"'1S) 0, (/Cf07 o.Cf7S~ t:J. '7 Jsr:J 
£a;' (5"' IS) o. K'/ 'rj o.1Y7Jf 0-a;yJl{ 
':t.-]:.7_ 16"' IS) I· 0!(// ;.1.3'!> l·lo3 

2 N'/2-'2 ~2. IP::. {p/?J/lb (1st IS) I· t::yt:.20 .;; .,o~ ~.;or-

t!.e1J(p (2"" IS) o. ?!It/ o. CfjS"? 0. ~/53 
(3'd IS) ;.yfl?/' f.~~ ;.r~ 

(4"'1S) o. 9jCf07 J, 0~0 /-030 
(5"' IS) b. S!-'-1 '17 a1~~~ 1}. t:;o;3b 
16"' IS) /. 0/t/ J 1·/2..3 /·/)..-3> 

3 11st IS\ 

(2""1S) 

(3'd IS) 

(4"'1S) 

(5"' IS) 

16"' ISl 

II Reported I Recalculated I 

II 
%0 I %0 

I 
;z..~ --;2~ 

~·I ~.; 

1·7 1·7 
;. ~- J·~ 
!1- ~ JI·Y' 
/1· 7 JJ.7 
r· ~ 73 
0· y O·f 
P'·~- :t--s' 
c;~u ,;.u 
Jb·i /1?./ 
!O· x lil-~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #· 3 b 'S'/¥1"}()~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--C2Z--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(Ci,)/(Ai,)(Cx) 

--

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ai, =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 L) ?J'/0}7 '-/#II~ A (1st IS) 1-~2-' I '2-·/2.../ ~-/27 

u-v, 12. s (2"" IS) /·0) c;tt f.o72- /·01-:2---
LL (3'0 IS) /-1~70 ,. /Cf ?:> /·!a;3 
.ss (4"' IS) o. Xi./? (). 2£'11 0 .~-t/1 
t;Et' (5"' IS) o.it:J/3 o.Cf~L/'1 o.t:tS¥'1 
II-I !6"' ISl 1·10 c;.f.; /. /{,Q f./~0 

2 1.../~ 3'/0(p/ ~(2/lk f1st ISl /.~tft./ l·~i'l 
f!W I J,... (2"" IS) J.0'/0 J.otfV 

(3'0 IS) 1·131 1·1!/J 
(4"' IS) o. p<; ~..; o.·;~:3y 

(5"' IS) o.~bo/ tJ. "te.o/ 
(6"' IS) ' 1·/~9~ !·liD; 

3 ><I'-/~=]-/ "12 I I'-' (1st ISl 1-9.72...1 I.~)£'-/ ;.crxt./ 
~'5' (2nd IS) 1-01 '11j J.o~ f.o~ 

(3'0 IS) I·CF/()3 /-l{p7 ,.,(, 7 
(4"' IS) o.-;..v-31{ (), 'l-8/& o. ~f;j(&, 
(5"' IS) o.r;c;05f' O·K~'3 o.JiKit.3 

' !6"' ISl I ·l'!>v~ 1·11., 1·1 ~~ 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
/0.7 tD.J 

cf.. I 'f./ 
S"·</ ~·~ 
/· l I· I 
(). 7 o.z 
'/ .s- 1L~ 

I.'].... /-)/ 
;.0 ;.o 
,.u ;.o 
o.${ O·J! 
o.; o,J 
~·I f(- ) 

t:,.O w 
/, o; /.9 
7, I :;, I 
~-k" ~}{ 

o,s- o,r 
(p ,u 6-t] 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: a ~S$/Y~"' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:_EI 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, Ais = Area of associated internal standard 
c. = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ~'f/~0?17 ~/1J./I~ A. (1st IS) 1·7¥9-1 I· 7 ;;..:3 1·7;l-3 
tu..¥-1 I ~ (2"" IS) ~-~(p /·OK" /·O:Jr 

t;g (3"'1S) 1·0717 ;.o3(p /-03~ 

Ullf (4"'1S) J.ttf.DJ 1·13~ 1·13% 
ecc (5"' IS) o~ il'l~ o. CfOSO o.'jorlJ 

IJ:-L.:I 16"' IS\ 1-/oOS f. ::107 /·UJ7 

2 
Z: 'I I Iii o '?J'/7 '/7.!/~ !1st ISl 1-~ w' ~-~~ 
U41-ll 

(2"" IS) /·0 'I 0 /·0 'liJ 
(3"' IS) f.oSI'i ;.oW 
(4"'1S) J. t'/0 f. I 'IV 
(5"' IS) o. S(~'2-- o. W.S.J-
(6"' IS) ll /· .,_~:, /·:1--:J.-~ 

3 7.'// ~3BO 1'/3/1& !1st IS\ 1·71'2> I· r/3 
c!BVt I (2"" IS) I· ot./- f...p I·OCI/.:; 

(3"' IS) f.O h'i J.OI:J{ 

(4"'1S) f.(Z{p l·f2.{, 
(5"' IS) O.'j:L/ 0 0.1210 

v 16"' IS\ v I· 1'1 7 I· 1"17 

II Reported I Recalculated 
i 

II 
%D 

I 
%D 

I 

!·~ /-3 
0 .;;...- ..3.·Y 
.:3·~ 3-<) 
0. ;z.., 0~ 

J· u 1·0 
,,.~ 

1.. ~X 
a._3, .3-:3 
I. cy J·'7 
/· 0 j·O 
0·0 oO 
-.3 • :;.- 3;2-
g.;- 5/ . .).--

I ·1 ;.c; 
I·~ /•3 
o.OJ o1 
/r ~ !·Y 
o/ tJ.7 
I· t/ I' 1../ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT ./ 

2nd reviewer: GA..;? 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 ~ 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol ~I 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID amp1e : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

LY'~ Sl 

1r.7 L,~ 

1?-·0 t,Cj 

JL/- {) ~UJ 

/~· ("" st/ 
/3.~ ~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

t;1 0 

lo'> 
(;,it. 

~ 

~ 
S'-1 Jl 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3~.JV~'fr9- cr VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I* 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: __:::~__.?~....:.~____..9:....~.,__ ____ _ 

I I 
Spike Sample Spiked Sample 

Ad~rl Concent~\~ Concent~jtn 
Compound (w-,.., :,)/' (""'Clr" ( ~Q,-- :.c../ 

'-J 

~~n 
\J v 

~ M~n M~ ............. M~ 

Phenol '\.o '?""' L\.0~ ~o ..,-+~ ?.L\'2--
N-Nitroso-di-n-propylamine 2.9£> ')..~~ 

4-Chloro-3-methylphenol l· Cb(, '1·40 

Acenaphthene II ' ~·\( ~-'' 
Pentachlorophenol '6 .JO '6·\0 ,., ~ 't '2...9v 

Pyrene L\·os- &.\·O( .J) e.#~ :?>. z,J 

------·- ------ - ------ - -- --- --

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M"'triv ~nil<<> _MatriY ~nil<" nunfi""t"' I MSlMSD 

Percent Recovery Percent Recovery I RPD 

Ronnrtor! Ro,..,.l,.. c. 
R"'""'" 

.... Ro,..,.l,.. 
' 

4.0 (.O ~0 (Qo D (o 

l4 1~ 14 1~ 0 c) 

[J ll IY' ~~ ) 1 
1~ l'i _1~ ]}5. I \ 
3(, C>lo ~~ 6'"1 l I 

lo, 1, l"t 74] 0 0 

- - ---

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: ..3~ sV~-"1-c::) 9 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: q __ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: Lc.b £\!oO - ~10':\~ ) 

I I 
Spike Spike I I CS II ·I CSD II 
Add~ Gonce~\~ I II II Compound (~ IL (~ Percent Recove!! Percent Recove!! 

\. Y r~n '-' \J 
I('~ I ('C: • r~n ~ Ca.-->1.- o. l;!o.-.. 1.-

Phenol -!>-~"? ~A :z..,~ tJA ~4 ·d 
N-Nitroso-di-n-propylamine ~. \~ 9q "'K 
4-Chloro-3-methylphenol ;z. "'~ ~u 40 
Acenaphthene ~ 3.0? 91 '11 v 
Pentachlorophenol ". fo "1 ~-~0 ~1 $11 ~ 
Pyrene ~-~~ 3.'flb J \0~ II()~ tJ-f\ / 

/ 

I; / 

I CS!I CSD I 
RPD I 

R<>r::olr11bta..! 

~ 

/ 
/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: Go .. / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I.)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0)(V;)(%S) 

:J/:.-"1/ I.. I;! A. = Area of the characteristic ion (EICP) for the Sample J.D. 
' 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( tfO) (I )fz) 
I. = Amount of internal standard added in nanograms (ng) Cone.= 1~ '2. vt../ & 
vo = Volume or weight of sample extract in milliliters (ml) or (?? .,7-2 { 1-l'!:>os-) (1~. tJ2?4) (o. OJr8 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) s. h W1cr1Jo Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36544A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
C FMW-0 19a-SO-O-O. 5 460-114456-49 Soil 05/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGINIROUX ASSOCIATESICOLUMBIA FALLS\36544A3A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

MB 460-370699 CLP2 Decachlorobiphenyl 161 (30-150) All compounds NA -
Decachlorobiphenyl 154 (30-150) 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-370699 Aldrin (CLP1) 50 (60-150) - UJ (all non-detects) p 
(All water samples in SDG 460-114456-1) Aldrin (CLP2) 54 (60-150) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

5 
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Due to LCS %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544A3A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides -Data Qualification Summary- SDG 460-114456-1 

I Sample I Com~ound I Flag I AorP I Reason 

CFMW-EB2-AQ Aldrin UJ (all non-detects) p Laboratory control samples 
(%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Chlorinated Pesticides -Laboratory Blank Data Qualification Summary- SDG 460-
114456-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114456-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36544A3a 

SDG #: 460-114456-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: G. ,.h 7 j{t? 
Page:_{ of_? 

Reviewer:--.t:z 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea 

I. Sample receipt/Technical holdinq times 

II. GC Instrument Performance Check 

Ill. Initial calibration!ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes A '7 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance 

)(I\/ nu<>r:>ll ~· ·~on+ nf rl:>t:> 

Note: A = Acceptable 

~.,... 

2 ' 3 

4 

5 

6 

7 

8 

9 

l1n 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB2-AQ 

CFMW-019a-S0-0-0.5 

Notes· 

I I Com meets 

A !A 

A 

AlA of 
~ -!:: 2.0 ic::--.J -=-~ 

A ~~z.D 

A. ~,., ~'I--T 
t-)0 ~?.> -
~v.J 

1-J ~? 

~w \.-C.blO 

N 
A 
A 

A 
t>. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114456-48 

460-114456-49 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/25/16 

Soil 05/25/16 

L:\Roux Associates\Columbia Falls\36544A3aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method: Pesticides PA SW 846 Method 8081 

Level IV checklist_8081A_rev01.wpd 

Page:__{ of~ 
Reviewer:_f1-~ 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
nF>rfnrrnF>rl to confirm %R? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_B081A_rev01.wpd 

Yes No NA 

Page:~f /' 
Reviewer: F1 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:---------------------------------------------------------------------------------------------======================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: <..3' s-Vr-'?1-~ 

METHOD: ~ HPLC 
Are surrogates required by the method? Yes __ or No 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

&m see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y. _ /A Were surrogates spiked into all samples and blanks? 
y' fi\P}J/A u1a a11 surrogate recovenes (v;aK.) meer me u~_; 11m1rs ( 

Sample Detector/ I Surrogate I # ID Column Compound %R (Limits) 

lll~ !l!oQ-~br <!-).. e -z- t( \ (., \ (~-\50 ) J~ Le 
e- 15~ ( .,\£ ) ~ ~-

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

I 

( 

: I 
( 

( 

I 

( 

: I 
( 

( 

I 

( 

: I 
( 

( 

I 

( 

: I 
( 

( 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y 

B 4-Bromoftuorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 
c· a a a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin AA 

D Bromochlorobenene J n-Triacontane p 1-methvlnaohthalene v Tri-n-oroovltin BB 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAAl w Tributvl Phosphate cc 
F 1 4-n;fl, fDFB) L R 4- . X Triohenvl oh 

SUR_r1.wpd 

/ / 
Page:_of_ 

Reviewer: ,.C? 
2nd Reviewer: CJG_ 

Qualifications 

t--~.0 

I 

I 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2 4-Dichlorophenvlacetic acid 

2 5-Dibromotoluene 



LDC #: .0~5!/1/.l't-3_ 

METHOD: __Kc HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

7 
Page:_!of_ 

Reviewer: FT 
2nd Reviewer: ---c::{......,........ 

~N/A Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

liVID Only 
, .. ". N/A Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications -; 

~\o ~lt.o- f (6\.Pl; 50 < (Qo-\$\1 ( ) ( ) at\\ ~\.J..< J- JtJ.j It' ( t-J 0 
~10fo90) f (C-\..\'l- sJ < bo -\9J> ( ) ( ) J 'i; \._ 

/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ' I ' I ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ' I ' ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ' I ' I ' 
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LDC #: <B65VV;J a......_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: - lof / 
Reviewer: FT 

2nd Reviewer: 0(__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 0.9940 

0.5237 

CLP1 0.8856 

0.4581 

Where: 

Recalculated 

100 

0.9940 

0.5237 

0.8856 

0.4581 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9673 0.9673 7.5 

0.5368 0.5368 5.9 

0.8689 0.8689 8.8 

0.4442 0.4442 9.3 

Recalculated 

%RSD 

7.5 

5.9 

8.8 

9.3 



LDC#: .3"' svv 71 a" 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: Q1. 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/26/2017 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.9237 0.9237 

0.5122 0.5122 

CLP1 0.9403 0.9403 

0.4575 0.4575 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9538 0.9538 8.9 

0.4900 0.4900 8.5 

0.9982 0.9982 10.8 

0.4572 0.4572 9.6 

Recalculated 

%RSD 

8.9 

8.5 

10.8 

9.6 



LDC #: 3 ~ S""$"9' 7Lf :3 C\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

-~ -- ---~ 

.... I BecalcJIIated I .... 
Calibration Average CF/ 

I I 
Standard 10 Date/Time Compound CCV Cone CF/Conc CF/Conc %0 

CCV CCV 

u.-11-4 te. It I I~ cndo~u,( ;,or~} LtP2- /0 0 tO '2> /0"2...7 ;p-7 

PI/ I t:tY7 I/ 0]2.~ fYIC fko~1 chlal - -,o (.) /00 /f!JO~\ (), \ 
I, 

e }'}:)/o .> v.IL«n ~vfl laO /Ot /0~.~ ,,i 
me..+t-ao ,li, c 11lo( JOt) /0~ 1oB. Y \6.~ 

(.,/til& 
J 

Cf{p. J '1~. I 3·'7 ~ev-,-

s-Fooo~ 
0~ 4 {., Cf~. t. ~(,(, ~-t./ 

Cf~-~ OJ3.}{ lil.z 
j I {OO.r) I o().>-- (J' ?--

... 

Page: /of_/ 

Reviewer: _.£I 
2nd Reviewer: ~ 

I Becalc1llated I 

I I 
%0 

7--.7 
o:r 
,,;{ 
g:_,....-

3-i 
r,tj 

b-~ 
tJ, y-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: __ ~f / 

Reviewer: FT 
2nd reviewer:_+-C-7'~~-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: ;11) 

Surrogate 
Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene a..vt'l 
Tetrachloro-m-xylene 1-- ;c.O 
Decachlorobiphenyl d-llfl 

Decachlorobiohenvl ?-- ~ 

Sample ID: 

Surrogate 
Surrooate Column ~piked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Sample ID: 

Surrogate 
Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenyl 

Sample ID 

II Surrogate 
II Surrooate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

5~-'-' - \\' 
S';:\ ."'J-r 1 v-J. 

Surrogate Percent 
Found RecovE!I'y 

I Reeorted 

Surrogate Percent 
Found Recov~ 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

l t ' 0 

\\y J 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: ________________________________________________________________________________ __ 

SURRCALC.3C3 



LDC #: 3 ~ s-vv d o.. VALIDATION FINDINGS WORKSHEET / / 
Page:_of_ 

Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer: F=i" 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

SC = Concentration 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \..~ 1.\-l, 0 - ? 10 B ~ 

F LCS II LCSD II LCS/LCSD I 
__ Percent Recovery _ __ [ -· Percent Re~ovel}' I[ __ ~D I 

1\? 

I --Reported --r --Reca;c. IL_~orted~- Recalc. r;;~ed I Recalc. J 
I Com~o~nd -~ 
,,_, LCS LCS 

g•mm•-BHC I D. \ ? ~ t-JA- I o.,,., "-lA 

.1! ,l; 4,4'-DDT -.lJ Q. \4l,o \0~ 

1\3 

~~I~ 109 

__J_--

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC #: 0 ~ St/¥" 7'} 3<L VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Were all reported results recalculated and verified for all level IV samples? 

Page:~ of~ 
Reviewer:~/ 

2nd reviewer:~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)(V,)(DF)(2.0) Example: 
(A;,)(RRF)(V0)(V;)(%S) I 

A. = Area of the characteristic ion (EICP) for the Sample I.D. L~7 '-f.~O-~f¢' 1./, '-1 -t?P T 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard (;oo2 (;a ) 

I, = Amount of internal standard added in nanograms (ng) Cone. = ':1'itfCf9:JJ.o; 
:J. ~ 3 ~0~ 2 ( /~0) (o.~, {foV () vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
mif- II~ VI = Volume of the concentrated extract in microliters (ul) 0. fi{p 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36544A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-021-S0-1 0-12 460-114456-1 Soil 05/23/16 
CFSB-033-S0-1 0-12 460-114456-2 Soil 05/23/16 
CFSB-029-S0-0.5-2 460-114456-3 Soil 05/23/16 
CFSB-029-S0-0-0.5 460-114456-4 Soil 05/23/16 
CFSB-033-S0-0-0.5 460-114456-5 Soil 05/23/16 
CFSB-022-S0-0-0.5 460-114456-6 Soil 05/23/16 
CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 
CFSB-029-S0-1 0-12 460-114456-8 Soil 05/23/16 
CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 
CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 
CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 
CFSB-021-S0-0-0.5 460-114456-12 Soil 05/23/16 
CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 
CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 
CFSB-009-S0-0-0. 5 460-114456-15 Soil 05/23/16 
CFSB-006-S0-1 0-12 460-114456-16 Soil 05/23/16 
CFSB-008-S0-0.5-2 460-114456-17 Soil 05/23/16 
CFSB-006-S0-0-0.5 460-114456-18 Soil 05/23/16 
CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 
CFSB-008-S0-0-0.5 460-114456-20 Soil 05/23/16 
CFSB-008-S0-1 0-12 460-114456-21 Soil 05/23/16 
CFSB-006-S0-0.5-2 460-114456-22 Soil 05/23/16 
CFSB-099-S0-0-0.5 460-114456-23 Soil 05/24/16 
CFSB-DUP6-SO 460-114456-24 Soil 05/24/16 
CFSB-097-S0-0-0.5 460-114456-25 Soil 05/24/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 00-S0-0-0.5 460-114456-26 Soil 05/24/16 
CFSB-098-S0-0-0.5 460-114456-27 Soil 05/24/16 
CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 
CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 
CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 
CFSB-097 -S0-1 0-12 460-114456-31 Soil 05/24/16 
CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 
CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 
CFSB-097 -S0-0.5-2 460-114456-34 Soil 05/24/16 
CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 
CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 
CFSB-095-S0-0-0.5 460-114456-37 Soil 05/24/16 
CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 
CFSB-128-S0-0-0.5 460-114456-39 Soil 05/24/16 
CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 
CFSB-094-S0-10-12 460-114456-41 Soil 05/24/16 
CFSB-094-S0-0-0.5 460-114456-42 Soil 05/24/16 
CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 
CFSB-129-S0-0-0.5 460-114456-44 Soil 05/24/16 
CFSB-129-S0-1 0-12 460-114456-45 Soil 05/24/16 
CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 
CFSB-128-S0-10-12 460-114456-4 7 Soil 05/24/16 
CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
CFMW-019a-S0-0-0.5 460-114456-49 Soil 05/25/16 
CFMW-019a-S0-0.5-2 460-114456-50 Soil 05/25/16 
CFMW-019a-S0-1 0-12 460-114456-51 Soil 05/25/16 
CFMW-DUP5-SO 460-114456-52 Soil 05/25/16 
CFSB-021-S0-10-12MS 460-114456-1 MS Soil 05/23/16 
CFSB-021-S0-1 0-12MSD 460-114456-1 MSD Soil 05/23/16 
CFSB-008-S0-0-0.5MS 460-114456-20MS Soil 05/23/16 
CFSB-008-S0-0-0.5MSD 460-114456-20MSD Soil 05/23/16 
CFSB-099-S0-0.5-2MS 460-114456-28MS Soil 05/24/16 
CFSB-099-S0-0.5-2MSD 460-114456-28MSD Soil 05/24/16 
CFMW-019a-S0-0.5-2MS 460-114456-50MS Soil 05/25/16 
CFMW-019a-S0-0.5-2MSD 460-114456-50MSD Soil 05/25/16 
CFMW-019a-S0-10-12MS 460-114456-51 MS Soil 05/25/16 
CFMW-019a-S0-10-12MSD 460-114456-51 MSD Soil 05/25/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

5 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compound Flag AorP 

CFMW-019a-S0-0.5-2MS/MSD Aroclor-1016 136 (29-135) - All compounds NA -
(CFMW-019a-S0-0.5-2) Aroclor-1260 136 (29-135) -

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-008-S0-0.5-2 and CFSB-DUP4-SO, samples CFSB-099-S0-0-0.5 and 
CFSB-DUP6-SO, and samples CFMW-019a-S0-0.5-2 and CFMW-DUP5-SO were 
identified as field duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114456-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114456-1 

No Sample Data Qualified in this SDG 
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LDC#: 36544A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: b /z 7/ lb 
Page:_Lof :...:1 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatiao Ama I I Cammeots 

Sample receipt/Technical holding times A-t A 

Initial calibration/ICV A-tdj. 11/o ~{) 7JvV .!!:"],{) 

Continuing calibration _D. c:::w ~RV 
Laboratory Blanks A 
Field blanks NO ti>.: 'let 
Surrogate spikes /::£5 Alk 
Matrix spike/Matrix spike duplicates ~\..J 

Laboratory control samples A LG~ 

Field duplicates NO \)::: \'1 10) ~~ 7Y StQ .. S" -z....-

Compound quantitation/RULOQ/LODs 

Target compound identification 

0\/Pr:::~ll ·~· nf rl.,+., 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-021-S0-1 0-12 

CFSB-033-S0-1 0-12 

CFSB-029-S0-0.5-2 

CFSB-029-S0-0-0.5 

CFSB-033-S0-0-0.5 

CFSB-022-S0-0-0.5 

CFSB-022-S0-0.5-2 

CFSB-029-S0-1 0-12 

CFSB-021-S0-0.5-2 

CFSB-033-S0-0.5-2 

CFSB-022-S0-1 0-12 

CFSB-021-S0-0-0.5 

CFSB-009-S0-0.5-2 

CFSB-009-S0-1 0-12 

CFSB-009-S0-0-0.5 

CFSB-006-S0-10-12 

CFSB-008-S0-0. 5-2 0 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36544A3bW.wpd 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114456-1 

460-114456-2 

460-114456-3 

460-114456-4 

460-114456-5 

460-114456-6 

460-114456-7 

460-114456-8 

460-114456-9 

460-114456-1 0 

460-114456-11 

460-114456-12 

460-114456-13 

460-114456-14 

460-114456-15 

460-114456-16 

460-114456-17 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

Soil 05/23/16 

I 



LDC#: 36544A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFSB-006-S0-0-0.5 460-114456-18 

19 CFSB-DUP4-SO 0 460-114456-19 

20 CFSB-008-S0-0-0.5 460-114456-20 

21 CFSB-008-S0-10-12 460-114456-21 

22 
~ 

CFSB-006-S0-0.~-2 460-114456-22 

23 CFSB-099-S0-0-0.5 o, 460-114456-23 

24 CFSB-DUP6-SO 0 460-114456-24 

25 CFSB-097-S0-0-0.5 460-114456-25 

26 CFSB-100-S0-0-0.5 460-114456-26 

27 CFSB-098-S0-0-0.5 460-114456-27 

28 CFSB-099-S0-0.5-2 460-114456-28 

29 CFSB-1 00-S0-1 0-12 460-114456-29 

30 CFSB-099-S0-1 0-12 460-114456-30 

31 CFSB-097 -S0-1 0-12 460-114456-31 

32 CFSB-098-S0-0.5-2 460-114456-32 

33 CFSB-1 00-S0-0.5-2 460-114456-33 

34 CFSB-097 -S0-0.5-2 460-114456-34 

35 CFSB-098-S0-1 0-12 460-114456-35 

36 CFSB-095-S0-10-12 460-114456-36 

37 CFSB-095-S0-0-0.5 460-114456-37 

38 CFSB-095-S0-0.5-2.0 460-114456-38 

39 CFSB-128-S0-0-0.5 460-114456-39 

40 CFSB-128-S0-0.5-2.0 460-114456-40 

41 CFSB-094-S0-10-12 460-114456-41 

42 CFSB-094-S0-0-0.5 460-114456-42 

43 CFSB-094-S0-0.5-2.0 460-114456-43 

44 CFSB-129-S0-0-0.5 460-114456-44 

45 CFSB-129-S0-1 0-12 460-114456-45 

46 CFSB-129-S0-0.5-2.0 460-114456-46 

47 CFSB-128-S0-10-12 460-114456-4 7 

48~ CFMW-EB2-AQ 460-114456-48 

49 CFMW-019a-S0-0-0.5 460-114456-49 

50 CFMW-019a-S0-0.5-2 o .. 460-114456-50 ,. 
51 CFMW-019a-S0-1 0-12 460-114456-51 

52 CFMW-DUP5-SO j), 460-114456-52 

L:\Roux Associates\Columbia Falls\36544A3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Date: ~ p7 /; J, 
Page:___3,t3 

Reviewer: !? 
2nd Reviewer: ~ 

Date 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 



LDC#: 36544A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID Lab ID 

53 CFSB-021-S0-1 0-12MS 460-114456-1 MS 

54 CFSB-021-S0-1 0-12MSD 460-114456-1 MSD 

55 CFSB-008-S0-0-0.5MS 460-114456-20MS 

56 CFSB-008-S0-0-0.5MSD 460-114456-20MSD 

57 CFSB-099-S0-0.5-2MS 460-114456-28MS 

58 CFSB-099-S0-0.5-2MSD 460-114456-28MSD 

59 CFMW-019a-S0-0.5-2MS 460-114456-50MS 

60 CFMW-019a-S0-0.5-2MSD 460-114456-50MSD 

61 CFMW-019a-S0-1 0-12MS 460-114456-51 MS 

62 CFMW-019a-S0-10-12MSD 460-114456-51 MSD 

63 

64 

65 

66 

P.7 

Notes· 

\1\e> ~0 - "');)..., 0~ "1 S" ..... "?1o'a,o.,l 

- 1>10 <l~1-- (p /'118 '-/IPtJ- -o 7o t.::.~ ~ 
- ?10'09 [p 
- 310 .1(~""1 

L:\Roux Associates\Columbia Falls\36544A3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 1P /-z. 7/J]:, 
Page:~t__:? 

Reviewer:~ 
2nd Reviewer:~ 

Date 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/24/16 

05/24/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof_;;. 
Reviewer: /7 

2nd Reviewer:~ / 

Level IV checklist GC_HPLC rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

of data was found to be 

Level IV checklist GC_HPLC rev01.wpd 

~ '2.----
Page:_of_ 

Reviewer:--!?.~ 
2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

--- ~-

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:-----------------------------------------------------------------------------------------=-===================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: <3~vvr~-a_b 

METHOD: ~- HPLC 

I "'" ''"''' 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

-¥"'bJ.- N/A ................. ,, •••-••••-L.o# ..... ,,_,, ___ ..... .,. ..... ,, &......., .......... lllf'-"1_..., 1-1 ___ ,, ,,, ....... ,,,,. ...,, ..... ,, ..... ,, ..... , ..... ,- .._. ..... ,,,....,,..., -f'\.1,1--1.1-11 VV\.AW t-'-11-1111-'-4; 

Y( N.iJ/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

S4 -l- (pO v \~(., < 2'1-r~!" ( ) ( ) 5\? 
\3\3 \?~ ( ~9-\?~ ( ) ( ) J, 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

/ / 
Page:_of_ 

Reviewer: ./7 
2nd Reviewer: Q 

Qualifications 

1 + cMX/A (N\'5) 
,t 

leW\. TC1..1 



LDC #: G6 s-Lf ~TJ-ai> VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

Recalculated 

%RSD 

6.6 

5.2 ' 



LDC#: o6S"~~~o6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of_ / 

Reviewer: FT 

2nd Reviewer: .Q:c 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 2/24/2016 PCB 1260-1 RTX CLPI 

GC8 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0515 0.0515 

0:0623 -- .. 0.0623 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0542 0.0542 5.8 

0.0634 0.0634 2.8 

Recalculated 

%RSD 

5.8 

2.8 



LDC #: 13 ~ J7"5/i? 2:.6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f __ 7 

Reviewer: FT 

2nd Reviewer: Ct-" 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

i 

9.7 

6.7 
---



LDC#: a6 Sfl~-n-?}) 

METHOD: GC - HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:--~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Awmge CF(ICAL~ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 
T/3'2-"9~ /-1/ 5'/?JJ/1(, ND/ ?c13 12-t.o-1 UP:?- /0 0 (.) 1070 

C4-f/ JOOO ;o<D 
Tf?"'2- S'li'O ·11 t./o t/1~ /811 

I /tJOD JOf'O 
\Y 

/000 '1 'if g 
2 

8.ro/lb7(-~ 1:./t/1~ fiO l 
1 /000 '107 

t:./z-/It:. tJg {) 1 
J /bf70 /!OD 

flfa/7olr8 1 /()00 ,;;,J 
J! ;oou jtJ ;rJ 

3 'irFOI/113 ..0 ~l2/!~ !/)' I /00 (.} ~ 

// /P00 i6X 'f bOz. ?:>J-0 ... c 6/ol/lf, tJ71;':! ..... I fovO /ISO 
1!/ /lfl/1.) j020 

4 ?{02"333~-~ '-jotjlb {UJ ~~ I /{flll2 ;ow 
1/ fvvV (37 

I Recalculated II Reported I Recalculated 

I I I CF/Conc. %0 %0 
CCV 

/0{;, =I~\ b-~ to.ll I 
~-I 

I 

to<.o ... y :(./ I 

JOO ~' s-. l ~-I I 

I 

'~. 2--- I· L 1-2- I 
{07 .'JJ3 '7·3 
;!OU ;o~O ;o.o 
~23.& 7·&. 7C:. 

/0 IV. 7 /~~- I·\' 

}W'-.3 l J. 2/ /1·2-
~'t-~ ._3.; ..3-:2-

II 'f f. ~ f!-7 I c/.J 
/D/b .. Q J.fo /·~ 
fb;.o.;; -p~/ ~-I 
~3t:-.s t,.3 t. 3 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC #: ~ ~ s:-[/ft".17-~ 

METHOD: ~-C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

~- -- ~ 
le ID: .JJ.. / 

Surrogate l 
I I 

il 

Del?:> 

I 

Sam_£1e ID: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I Surrogate I Column/Detector Spiked 

I I 
up;;-

I 
Sb. () 

I o..-1--f J .j/ 

Surrogate I Found 

I 
{,/. ~ 

I p-.0 

Page:_~f _ _,.~ 
Reviewer: FT 

2nd reviewer: -'=k__ 

Percent I Percent I Percent 
Recovery Recovery Difference 

Re[!orted I Recalculated I I 
L ;.- 3 

I 
!_:J.-3 

I 
(:) 

I I I J I! I tJ 

Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate I Column/Detector I Spiked Found Recovery Recov~ Difference 

~- I I I I Re[!orted I Recalculated I I 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (C8Z) G Octacosane M 8enzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (8F8) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 2-8romonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) u Tripentyltin AA Chloro-octadecane 

D 8romochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-propyltin 88 2,4-Dichlorophenylacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene 

I F 1 4-Difluorobenzene (DF8) L 8romobenzene R 4-Nitrophenol X Triphenvl Phosphate 

SURRCLC_r1. wpd 



LDC#: -3 6 p./1/79-jj VALIDATION FINDINGS WORKSHEET Page:~_/ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT -METHOD: GC _HPLC 

2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 1 00 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: 5" 3 c:L 8/ 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I I I Mau;x sp;ke II Matrix Sp;ke OupUoate II MSIMSO I 
1 Compound I Percent Recovery II Percent Recovery II RPD l1 
1 

- ~- ·--

1 

(;ported I Recalc. I[ Reported I Recalc. IG~ported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) t] II o.tf'LL 
ftr-sc-lo £ /.ltp{..) o. ''~2 I o. 3V8 tJ • 'IY z.. II -/%:1 6. i b ~ ll_L_.2 7 ;z? /)-'\- I~ ~ ~ 

tvP 
Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: 
3' SZI¥713}J VALIDATION FINDINGS WORKSHEET Page: /of_/ 

Reviewer: FT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: L(Y.:) 'floO- 3]0t:Q 7r 

I Compound I 
Spike 

AddiK-4: ( M~ J) 1- Lcso LCS 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

.,ttn:; el 0 l f.2{pU 0-.3~3 !VA 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

Concent'J:l:?~ 
(no;.... '--"" I Percent Recovery 

._, 
~CSD I Reported I LCS Recalc. 

o.yo3 IV4 /.2/ /2/ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 

I 
I 
I 



LDC#: 

METHOD: 

o cG s-yy7']-~ 

J6c_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

Page: /of_/ 

Reviewer: FT 
2nd Reviewer:~ 

(RF)(Vs or Ws)(o/oS/1 00) 
Sample ID. L Lc!. yt..b-

370b7~ 

Compound Name 4-r-J::, c {o r 1 ?- b U 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Concentration= ( (...O ?· ~ ) { ;o) 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# Sample ID 

t<.f.:.O- I - 0 Cf[p? 

~ -,~ 

Compound 

f? b2 D ()..<)) 

oof3(0.02~) 

Reported 
Concentrations 

( ) 

-= b<?: 0.3 

(JS") (jooo) 

t.jo 3 rnoy/J-
I 

v 

Recalculated Results 
Concentrations 

( ) 

12too -1 ..::: f.,G0.3 

;z.. ::.. (:; "3/-7 

3 = b),0.7 

1 - ~-.,r~.y -
s- -- 6/)~. )/ 

6 - 6o?.(p 
7 -:::: S"77. I 

/ 

¥ .:: ~-" 
Comments: ~... bO .3 . .¥" 

SAMPCLC_r1.wpd 

Qualifications 

I 
I 



LDC Report# 36544A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-021-S0-1 0-12 460-114456-1 Soil 05/23/16 
CFSB-033-S0-1 0-12 460-114456-2 Soil 05/23/16 
CFSB-029-S0-0.5-2 460-114456-3 Soil 05/23/16 
CFSB-029-S0-0-0. 5 460-114456-4 Soil 05/23/16 
CFSB-033-S0-0-0.5 460-114456-5 Soil 05/23/16 
CFSB-022-S0-0-0.5 460-114456-6 Soil 05/23/16 
CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 
CFSB-029-S0-1 0-12 460-114456-8 Soil 05/23/16 
CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 
CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 
CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 
CFSB-021-S0-0-0.5 460-114456-12 Soil 05/23/16 
CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 
CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 
C F S B-009-S0-0-0. 5 460-114456-15 Soil 05/23/16 
CFSB-006-S0-10-12 460-114456-16 Soil 05/23/16 
CFSB-008-S0-0.5-2 460-114456-17 Soil 05/23/16 
CFSB-006-S0-0-0.5 460-114456-18 Soil 05/23/16 
CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 
CFSB-008-S0-0-0.5 460-114456-20 Soil 05/23/16 
CFSB-008-S0-1 0-12 460-114456-21 Soil 05/23/16 
CFSB-006-S0-0.5-2 460-114456-22 Soil 05/23/16 
CFSB-099-S0-0-0.5 460-114456-23 Soil 05/24/16 
CFSB-DUP6-SO 460-114456-24 Soil 05/24/16 
CFSB-097 -S0-0-0.5 460-114456-25 Soil 05/24/16 
CFSB-1 00-S0-0-0.5 460-114456-26 Soil 05/24/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-098-S0-0-0.5 460-114456-27 Soil 05/24/16 
CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 
CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 
CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 
CFSB-097 -S0-1 0-12 460-114456-31 Soil 05/24/16 
CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 
CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 
CFSB-097 -S0-0.5-2 460-114456-34 Soil 05/24/16 
CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 
CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 
CFSB-095-S0-0-0.5 460-114456-37 Soil 05/24/16 
CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 
CFSB-128-S0-0-0.5 460-114456-39 Soil 05/24/16 
CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 
CFSB-094-S0-1 0-12 460-114456-41 Soil 05/24/16 
CFSB-094-S0-0-0.5 460-114456-42 Soil 05/24/16 
CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 
CFSB-129-S0-0-0.5 460-114456-44 Soil 05/24/16 
CFSB-129-S0-1 0-12 460-114456-45 Soil 05/24/16 
CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 
CFSB-128-S0-1 0-12 460-114456-4 7 Soil 05/24/16 
CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
CFMW-019a-S0-0-0.5 460-114456-49 Soil 05/25/16 
CFMW-019a-S0-0.5-2 460-114456-50 Soil 05/25/16 
CFMW-0 19a-S0-1 0-12 460-114456-51 Soil 05/25/16 
CFMW-DUP5-SO 460-114456-52 Soil 05/25/16 
CFSB-008-S0-0-0.5MS 460-114456-20MS Soil 05/23/16 
CFSB-008-S0-0-0. 5DU P 460-114456-20DUP Soil 05/23/16 
CFMW-019a-S0-0.5-2MS 460-114456-50MS Soil 05/25/16 
CFMW-019a-S0-0.5-2DUP 460-114456-50DUP Soil 05/25/16 
CFMW-0 19a-S0-1 0-12MS 460-114456-51 MS Soil 05/25/16 
CFMW-019a-S0-10-12DUP 460-114456-51 DUP Soil 05/25/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Methods 7470A/7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB2-AQ 05/25/16 Aluminum 88.6 ug/L CFMW-019a-S0-0-0.5 
Calcium 4070 ug/L CFMW-019a-S0-0.5-2 
Iron 698 ug/L CFMW-019a-S0-1 0-12 
Manganese 24.9 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

CFSB-008-S0-0-0.5MS Antimony 45 (75-125) J- (all detects) A 
(CFSB-021-S0-1 0-12 UJ (all non-detects) 
CFSB-033-S0-1 0-12 Nickel 73 (75-125) J- (all detects) 
CFSB-029-S0-0.5-2 UJ (all non-detects) 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0 .5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5) 

CFSB-008-S0-0-0.5MS Lead 134 (75-125) J+ (all detects) A 
(CFSB-021-S0-1 0-12 
CFSB-033-S0-1 0-12 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0 .5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-10-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5) 

CFMW-019a-S0-0.5-2MS Antimony 24 (75-125) UJ (all non-detects) A 
(CFSB-008-S0-1 0-12 
CFSB-006-S0-0.5-2 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-097-S0-0-0.5 
CFSB-100-S0-0-0.5 
CFSB-098-S0-0-0.5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097-S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097-S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2) 
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Spike ID 
(Associated Samples) Analyte "'oR (Limits) Flag A orP 

CFMW-019a-S0-0.5-2MS Copper 129 (75-125) J+ (all detects) A 
(CFSB-008-S0-1 0-12 Potassium 139 (75-125) J+ (all detects) 
CFSB-006-S0-0.5-2 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-097 -S0-0-0.5 
CFSB-1 00-S0-0-0.5 
CFSB-098-S0-0-0.5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097 -S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-10-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2) 

CFMW-019a-S0-10-12MS Antimony 54 (75-125) J- (all detects) A 
(CFSB-128-S0-0.5-2.0 UJ (all non-detects) 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO) 

CFMW-019a-S0-1 0-12MS Copper 126 (75-125) J+ (all detects) A 
(CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-10-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO) 

For CFMW-019a-S0-0.5-2MS, although the percent recoveries were severely low for 
Antimony, the associated sample results were qualified as estimated (J/UJ) since the 
post spike recoveries were within the QC limits for this analyte. 

For CFSB-008-S0-0-0.SMS and CFMW-019a-S0-1 0-12MS, no data were qualified for 
Aluminum, Barium, Calcium, Iron, Magnesium, and Manganese percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 
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For CFMW-019a-S0-0.5-2MS, no data were qualified for Barium, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A orP 

CFSB-008-S0-0-0.5DUP Nickel 33 (:s;20) - J (all detects) A 
(CFSB-021-S0-1 0-12 Potassium 22 (:s;20) - J (all detects) 
CFSB-033-S0-1 0-12 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5) 

CFMW-019a-S0-1 0-12DUP Copper 35 (:s;20) - J (all detects) A 
(CFSB-128-S0-0.5-2.0 Lead 22 (:s;20) - J (all detects) 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

8 
V:ILOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36544A4A_RA4.DOC 



XI. Field Duplicates 

Samples CFSB-008-S0-0.5-2 and CFSB-DUP4-SO, samples CFSB-099-S0-0-0.5 and 
CFSB-DUP6-SO, and samples CFMW-019a-S0-0.5-2 and CFMW-DUP5-SO were 
identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (mg/Kg) 

Analyte CFSB-008-S0-0.5-2 CFSB-DUP4-SO RPD (Limits) Flag A orP 

Aluminum 7990 11800 39 (S50) - -

Arsenic 7.2 11.8 48 (S50) - -

Barium 41.7 62.1 39 (S50) - -

Beryllium 0.24 0.40 50 (S50) - -

Calcium 49600 1210 190 (S50) J (all detects) A 

Chromium 8.7 7.9 10 (S50) - -

Cobalt 5.0 4.0 22 (S50) - -

Copper 8.2 19.6 82 (S50) J (all detects) A 

Iron 10400 12000 14 (S50) - -

Lead 19.0 84.2 126 (S50) J (all detects) A 

Magnesium 9670 8450 13 (S50) - -

Manganese 557 147 116 (S50) J (all detects) A 

Mercury 0.040 0.067 50 (S50) - -

Nickel 8.7 7.9 10 (S50) - -

Potassium 613 883 36 (S50) - -

Vanadium 6.9 7.5 8 (S50) - -

Zinc 39.6 27.9 35 (S50) - -
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Concentration (mg/Kg) 

Analyte CFSB-099-50-0-0.5 CFSB-DUPG-50 RPD (Limits) Flag A or P 

Aluminum 15100 20000 28 (S50) - -

Arsenic 7.6 5.2 37 (S50) - -

Barium 200 319 46 (S50) - -

Beryllium 0.68 0.85 22 (S50) - -

Calcium 36200 7550 131 (S50) J (all detects) A 

Chromium 14.5 18.0 22 (S50) - -

Cobalt 6.6 6.3 5 (S50) - -

Copper 19.9 24.7 22 (S50) - -

Iron 15600 16400 5 (S50) - -

Lead 16.9 17.1 1 (S50) - -

Magnesium 16900 12600 29 (S50) - -

Manganese 506 333 41 (S50) - -

Mercury 0.042 0.045 7 (S50) - -

Nickel 11.0 13.2 18 (S50) - -

Potassium 1090 1270 15 (S50) - -

Selenium 0.66 1.2 58 (S50) J (all detects) A 

Sodium 52.4 81.6 44 (S50) - -

Vanadium 10.8 13.0 18 (S50) - -

Zinc 47.8 58.6 20 (S50) - -

Concentration (mg/Kg) 

Analyte CFMW-019a-S0-0.5-2 CFMW-DUP5-SO RPD (Limits) Flag A orP 

Aluminum 18100 15000 19 (S50) - -
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Concentration (mg/Kg) 

Analyte CFMW-019a-S0-0.5-2 CFMW-DUP5-SO RPD (Limits) Flag AorP 

Arsenic 4.3 3.8 12 (S50) - -

Barium 164 139 17 (S50) - -

Beryllium 0.55 0.62 12 (S50) - -

Calcium 2280 1820 22 (S50) - -

Chromium 9.5 8.7 9 (S50) - -

Cobalt 5.8 4.5 25 (S50) - -

Copper 11.0 11.1 1 (S50) - -

Iron 15100 13400 12 (S50) - -

Lead 10.3 8.5 19 (S50) - -

Magnesium 8850 8380 5 (S50) - -

Manganese 350 297 16 (S50) - -

Nickel 10.3 9.1 12 (S50) - -

Potassium 1200 1200 0 (S50) - -

Sodium 94.3 77.5 20 (S50) - -

Thallium 0.14 0.15U 7 (S50) - -

Vanadium 14.6 12.6 15 (S50) - -

Zinc 39.6 37.9 4 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and field duplicate RPD, data were qualified as estimated in 
fifty-one samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-114456-1 

I Sample I Anal~te I Flag I AorP I 
CFSB-021-S0-1 0-12 Antimony J- (all detects) A 
CFSB-033-S0-1 0-12 UJ (all non-detects) 
CFSB-029-S0-0.5-2 Nickel J- (all detects) 
CFSB-029-S0-0-0.5 UJ (all non-detects) 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFS B-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 

CFSB-021-S0-10-12 Lead J+ (all detects) A 
CFSB-033-S0-1 0-12 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 

13 
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Reason I 
Matrix spike (%R) 

Matrix spike (%R) 



I Sample I Anal~te I Flag I AorP I Reason I 
CFSB-008-S0-1 0-12 Antimony UJ (all non-detects) A Matrix spike (%R) 
CFSB-006-S0-0.5-2 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-097-S0-0-0.5 
CFSB-1 00-S0-0-0.5 
CFSB-098-S0-0-0.5 
CFSB-099-S0-0. 5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097-S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2 

CFSB-008-S0-1 0-12 Copper J+ (all detects) A Matrix spike (%R) 
CFSB-006-S0-0.5-2 Potassium J+ (all detects) 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-097-S0-0-0.5 
CFSB-1 00-S0-0-0 .5 
CFSB-098-S0-0-0. 5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 
CFSB-097 -S0-1 0-12 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-097-S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2 

CFSB-128-S0-0.5-2.0 Antimony J- (all detects) A Matrix spike (%R) 
CFSB-094-S0-1 0-12 UJ (all non-detects) 
CFSB-094-S0-0-0. 5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-0 19a-SO-O-O. 5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO 
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I Sample I Analyte I Flag I A orP I Reason I 
CFSB-128-S0-0.5-2.0 Copper J+ (all detects) A Matrix spike (%R) 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0 .5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-10-12 
CFMW-DUP5-SO 

CFSB-021-S0-10-12 Nickel J (all detects) A Duplicate sample analysis 
CFSB-033-S0-1 0-12 Potassium J (all detects) (RPD) 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0. 5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-10-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-10-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 

CFSB-128-S0-0.5-2.0 Copper J (all detects) A Duplicate sample analysis 
CFSB-094-S0-1 0-12 Lead J (all detects) (RPD) 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO 

CFSB-008-S0-0.5-2 Calcium J (all detects) A Field duplicates (RPD) 
CFSB-DUP4-SO Copper J (all detects) 

Lead J (all detects) 
Manganese J (all detects) 

CFSB-099-S0-0-0.5 Calcium J (all detects) A Field duplicates (RPD) 
CFSB-DUP6-SO Selenium J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-114456-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544A4a 
S DG #: 460-114456-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471 B) 

Date: \ holl \o 

Page:~of~ 
Reviewer: u \> 

2nd Reviewer: CA / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatiao Area I I Cammeots 

Sample receipt/Technical holding times ~ s;\ L..':::r- "2. '\ \ \0 

ICP/MS Tune ~ 
Instrument Calibration sw 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks $(,0 E~~.::.(~~\ (L-~2:) 

Matrix Spike/Matrix Spike Duplicates SlAJ hs~ (S.~ (~'\ l'S.\.\ 
SuJ r-vu? 

~ 

Duplicate sample analysis 

Serial Dilution ~ 
~ l<.:...~ ' ~~ Laboratory control samples "l..-

Field Duplicates 9AJ 'F-\):= (,\, \q,_) (-z_~ ... c~\ (s:o s...-D 
~ 

.) / 

Internal Standard (ICP-MS) 

Sample Result Verification A.. 
()\/Ar<>ll 1\ nf n::.t::. .A... 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-021-S0-1 0-12 460-114456-1 Soil 05/23/16 

CFSB-033-S0-10-12 460-114456-2 Soil 05/23/16 

CFS B-029-S0-0. 5-2 460-114456-3 Soil 05/23/16 

CFSB-029-S0-0-0.5 460-114456-4 Soil 05/23/16 

CFSB-033-S0-0-0.5 460-114456-5 Soil 05/23/16 

CFSB-022-S0-0-0.5 460-114456-6 Soil 05/23/16 

CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 

CFSB-029-S0-10-12 460-114456-8 Soil 05/23/16 

CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 

CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 

CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 

CFSB-021-S0-0-0.5 460-114456-12 Soil 05/23/16 

CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 

CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 

CFSB-009-S0-0-0.5 460-114456-15 Soil 05/23/16 

L:\Roux Associates\Columbia Falls\36544A4aW.wpd 
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LDC #: 36544A4a 
SDG #: 460-114456-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Client ID LabiD 

16 CFSB-006-S0-10-12 460-114456-16 

17 CFSB-008-S0-0.5-2 460-114456-17 

18 CFSB-006-S0-0-0.5 460-114456-18 

19 CFSB-DUP4-SO 460-114456-19 

20 CFSB-008-S0-0-0. 5 460-114456-20 

21 CFSB-008-S0-1 0-12 460-114456-21 

22 CFSB-006-S0-0l2 ~Q 460-114456-22 

23 CFSB-099-S0-0-0.5 460-114456-23 

24 CFSB-DUP6-SO 460-114456-24 

25 CFSB-097 -S0-0-0.5 460-114456-25 

26 CFSB-100-S0-0-0.5 460-114456-26 

27 CFSB-098-S0-0-0.5 460-114456-27 

28 CFSB-099-S0-0.5-2 460-114456-28 

29 CFSB-1 00-S0-1 0-12 460-114456-29 

30 CFSB-099-S0-1 0-12 460-114456-30 

31 CFSB-097 -S0-1 0-12 460-114456-31 

32 CFSB-098-S0-0.5-2 460-114456-32 

33 CFSB-1 00-S0-0.5-2 460-114456-33 

34 CFSB-097-S0-0.5-2 460-114456-34 

35 CFSB-098-S0-1 0-12 460-114456-35 

36 CFSB-095-S0-1 0-12 460-114456-36 

37 CFSB-095-S0-0-0.5 460-114456-37 

38 CFSB-095-S0-0.5-2.0 460-114456-38 

39 CFSB-128-S0-0-0.5 460-114456-39 

40 CFSB-128-S0-0.5-2.0 460-114456-40 

41 CFSB-094-S0-10-12 460-114456-41 

42 CFSB-094-S0-0-0. 5 460-114456-42 

43 CFSB-094-S0-0.5-2.0 460-114456-43 

44 CFSB-129-S0-0-0.5 460-114456-44 

45 CFSB-129-S0-10-12 460-114456-45 

46 CFSB-129-S0-0.5-2.0 460-114456-46 

47 CFSB-128-S0-10-12 460-114456-4 7 

48 CFMW-EB2-AQ 460-114456-48 

49 CFMW-019a-S0-0-0.5 460-114456-49 

50 CFMW-019a-S0-0.5-2 460-114456-50 

L:\Roux Associates\Columbia Falls\36544A4aW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: '] \ Ia h \a 

Page:...::f:of~ 
Reviewer:~ 

2nd Reviewer: G 

Date 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/23/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/24/16 

05/25/16 

05/25/16 

05/25/16 



LDC #: 36544A4a 
SDG #: 460-114456-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471B) 

Client ID LabiD 

51 CFMW-019a-S0-10-12 460-114456-51 

52 CFMW-DUP5-SO 460-114456-52 

53 CFSB-008-S0-0-0.5MS P.,\\ 460-114456-20MS 

54 CFSB-008-S0-0-0.5DUP 460-114456-20DUP 

55 CFMW-019a-S0-0.5-2MS 460-114456-50MS 

56 CFMW-019a-S0-0.5-2DUP 460-114456-50DUP 

57 CFMW-019a-S0-1 0-12MS 460-114456-51 MS 

58 CFMW-019a-S0-1 0-12DUP 460-114456-51 DUP 

59 

60 

61 

62 

1,:;':\ 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:\ \~h0 
Page:_dof3 

Reviewer: 0<:::;> 
2nd Reviewer:=:e:z= 

Date 

05/25/16 

05/25/16 

05/23/16 

05/23/16 

05/25/16 

05/25/16 

05/25/16 

05/25/16 

Notes: ________________________________________________________________________________ ___ 
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LDC #: ~S~~c, VALIDATION FINDINGS CHECKLIST 

Method: Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdif!g_ times were met. 
,.,-

Cooler temperature criteria was met. 
..--

II. ICP!MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
_,...-

Were %RSD of isotopes in the tuning solution :;;5%? -
/11. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the_Qrqper number of standards used? 
/' 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

/ 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? /' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
.,.-

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 
.,-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::_ 20% for 
/ waters and.::_ 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was 

used for samples that were.::_ 5X the RL, including when only one of the duplicate 
sam~le values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? /' 

Was an LCS analyzed per extraction batch? --
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_\ ofL 
Reviewer: 3~ 

2nd Reviewer: 0~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ,....... 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I IICPV>1 OOX the MDLOCP/MS)? 

/ 

Were all oercent differences (%0sl < 10%? /' 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ,-r 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. /' 

Target analytes were detected in the field duplicates. ,....-

XIII. Field blanks 

Field blanks were identified in this SDG. _/ 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page: 't-or<:... 
Reviewer:_~/ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lotl 
Reviewer: ~ ~/' 

2nd reviewer: ?'\? 

All circled elements are applicable to each sample. 

SamniP- ID Matrix T:unl!>t An::tlute- I id fTAI \ 

\-~,,~.~ s ~rs~~s~.re)C¥'a.c.Qku~~~~~~sd~y;;;rJa~ A S As Ba, e d Ca, r, o Cu Fe, b, Mq, Mn Hq Ni K, e Aq, Na Tl V, Zn Mo, B, Sn, Ti, - '--" '--"""''-" '-"" '-"' '-"" .._....._.\,......;"" '-"" '-'""'" -- \.....-"'~ - "'--"' -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

4<6 w ltf\1." Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

IJx s. 7.,-~ s ~1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, WMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hq, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::tlv!':oi!':o u. 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I':: I= AA AI ~h Ac:. R<> R<> r.rl r., r.r r.n r.r I=<> Ph Mn Mn l-1n Ni I< ~<> An N<> Tl \1 7n ~An R ~n Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36544A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. ,!>1·/N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_~_of_\_ 
Reviewer: <:::S 0 

2nd Reviewer~=-'---

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

EV~L NLY: 
N I Was a midrange cyanide standard distilled? 
N /A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

1f n~•~ r'<>lihr<>tinn In .t.n<>l"t"' OJ,~ A· .,~~~·~~ n .. ~n~;~~•;~~ ~~ n,..,. 

05/30/16 CRI (21:59) AI 67 (70-130) 1-47, 49-52 No Qual. (True and Found values < MDL) 
Be 134 (70-130) 1-20, 40-47, 49, 51-52 No Qual. (True and Found values < MDL) 

06/02/16 CRI (23:27) K 138 (70-130) 25-39 No Qual. (True and Found values < MDL) 

Comments: ____________________________________________________________________________________________________________________ __ 

36544A4a.wpd 



LDC #: 36544A4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ug/L Associated sample units: mq/kg 
Samolina dat 05/25/16 
. ·-·- -·-··-- ... y..,e: (circle one) Fie._-·-......... ·--·-. ~-.. -·. -- . ·----·-·-- ~-·. ·r-·--· 

lliilt 
'-""" 

Blank ID Sample Identification 

48 Action Limit No Qual. . 

AI 88.6 0.886 

Ca 4070 40.7 

Fe 698 6.98 

Mn 24.9 0.249 

,..., -I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36544A4aFB.wpd 

Page:_\ of_\ 

Reviewer: u~ 
2nd Reviewer: ~ 



LDC #: 36544A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y- N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of_l_ 
Reviewer: <:S ~ 

2nd Reviewer: ~ 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

VEL IV ONLY: 
Yf2 N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

J 

# MSID Matrix 

53 s 

55 s 

57 s 
---··- -~ 

Comments: 53: AI, Ba, Ca. Fe, Mq, Mn > 4X 
55: Ba. Ca. Fe. Mq, Mn > 4X 
57: AI, Ba. Ca. Fe. Mq, Mn > 4X 

36544A4a.wpd 

Analyte 

Sb 
Pb 
Ni 

Sb 

Cu 

K 

Sb 

Cu 

MS 
%Recovery Associated Samples 

45 1-20 
134 
73 

24 21-39, 50 

129 

139 

54 40-47, 49, 51-52 

126 
~~- --~ 

Posts pike 
Qualifications (75-125) 

J-/UJ/A (det/nd) 
J+det/A (det) 
J-/UJ/A (det) 

J-/UJ/A (nd) 98 

J+det/A (det) 

J+det/A (det) 

J-/UJ/A (det/nd) 

J+det/A (det) 
-·----



LDC #: 36544A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
/f2 N N/A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:~ of~ 
Reviewer: ·-::s~ 

2nd Reviewer: ~ 

Yt!j?}NIA Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
limit of ±.R.L. (:!:.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

'Y)N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

... n~•~ n .. ~-=~~•" 1n M::>triv An::>luto RPn fl imitc::\ n; fl imitc::\ A <:!~~~·~~ n .. ~~;-= 

54 s Ni 33 (:<20) 1-20 J/UJ/A (det) 
K 22 (<20) J/UJ/A (det) 

58 s Cu 35 (<20) 40-47, 49, 51-52 J/UJ/A (det) 
Pb 22 (<20) J/UJ/A (det) 

Comments: ______________________________________________________________________________________________________________________ __ 

36544A4aDUP.wpd 



LDC#: 36544A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

/JN NA Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 17 19 

Aluminum 7990 11800 

Arsenic 7.2 11.8 

Barium 41.7 62.1 

Beryllium 0.24 0.40 

Calcium 49600 1210 

Chromium 8.7 7.9 

Cobalt 5.0 4.0 

Copper 8.2 19.6 

Iron 10400 12000 

Lead 19.0 84.2 

Magnesium 9670 8450 

Manganese 557 147 

Mercury 0.040 0.067 

Nickel 8.7 7.9 

Potassium 613 883 

Vanadium 6.9 7.5 

Zinc 39.6 27.9 

Page:_l_of ~ 
Reviewer:~ 

2nd Reviewer:~ 

RPD Qual. 
(,;50) (Parent Only) 

39 

48 

39 

50 

190 Jdet/A (det) 

10 

22 

82 Jdet/A (det) 

14 

126 Jdet/A (det) 

13 

116 Jdet/A (det) 

50 

10 

36 

8 

35 



LDC#: 36544A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

MNNA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 23 24 

Aluminum 15100 20000 

Arsenic 7.6 5.2 

Barium 200 319 

Beryllium 0.68 0.85 

Calcium 36200 7550 

Chromium 14.5 18.0 

Cobalt 6.6 6.3 

Copper 19.9 24.7 

Iron 15600 16400 

Lead 16.9 17.1 

Magnesium 16900 12600 

Manganese 506 333 

Mercury 0.042 0.045 

Nickel 11.0 13.2 

Potassium 1090 1270 

Selenium 0.66 1.2 

Sodium 52.4 81.6 

Vanadium 10.8 13.0 

Zinc 47.8 58.6 

Page: L.ot'<; 
Reviewer: s::;>s:2 

2nd Reviewer: Gv/ 

RPD Qual. 
(~50) (Parent Only) 

28 

37 

46 

22 

131 Jdet/A (del) 

22 

5 

22 

5 

1 

29 

41 

7 

18 

15 

58 Jdet/A (del) 

44 

18 

20 



LDC#: 36544A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

0v,:T::o M:::: ~::d~::::: 
6

:a~~::::~Ld in this soG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration lma/Kal 

Analyte 50 52 

Aluminum 18100 15000 

Arsenic 4.3 3.8 

Barium 164 139 

Beryllium 0.55 0.62 

Calcium 2280 1820 

Chromium 9.5 8.7 

Cobalt 5.8 4.5 

Copper 11.0 11.1 

Iron 15100 13400 

Lead 10.3 8.5 

Magnesium 8850 8380 

Manganese 350 297 

Nickel 10.3 9.1 

Potassium 1200 1200 

Sodium 94.3 77.5 

Thallium 0.14 0.15U 

Vanadium 14.6 12.6 

Zinc 39.6 37.9 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36544A4a.wpd 

Page:___3pt2 
Reviewer: ~ 

2nd Reviewer: t9·// 

RPD Qual. 
(,;50) (Parent Only) 

19 

12 

17 

12 

22 

9 

25 

1 

12 

19 

5 

16 

12 

0 

20 

7 

15 

4 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

-:s:..c..N 
'Z...\ "..~'1-
::s:w 
~';_if-\ 

c_w 
"'-~'-~'--

CJ:.;._'.) 

\\ ---vl...-

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found {ug/L) True {ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ 4-oA~~\'- 4o~\'-- \O~~,S:?-__. 

CVAA (Initial calibration) 
~ e; '\ \ vq\\__ S vc...\'- \~£...:-'7' .... ~ 

--> "-) 0 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ·z""' l.\ \ , \.~ v.-" \. L s;;c, 'VC\ \ \., q~o,(?-
'--.) '--' 

CVAA {Contining calibration) 
~ c; :1:1 ~ \.. \_ S u ..... \ '-" \as :z~ ___. --c:Y <.~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeeod:ed 

%R 

\C"'Z... Y-~ 

\a?.-%?-

q~"'"/_X?-

\o-st .. r 

I 

Page:_i_ofl 

Reviewer: ;:S:."> 
2nd Reviewer:~ 

Acceptable 
{Y/N) 

~ 
-L 

':\ 
~ 

Comments: ____________________________________________________________________________________________________________ ___ 

calclcAsw.wpd 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:lof~ 
Reviewer: -.:\~ 

2nd Reviewer: =::z 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

::i.e:.'> A.~ 
u.'-\0 
LC....'> 
L."Z-'-~"\ 

\'-'\..<;. 
z.. "?,''_~ L. 
'\)~ 
z.~.._~ 

S:€1'?--
z._~-::.."Z.:o 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s C\.\ -.\";.uq,\. "'-- \00 v•~\L.. 

'-......) '"'-.) 

Laboratory control sample 'Qb \~~~";.~\~ \4\.o ~\~ 
"-.) -~ .._..._) 

Matrix spike 

k-
(SSR-SR) 

4~\~~ l.\-~'<0 ~\~ 
Duplicate s(~ t dQ '-<6 '{Vq \ ¥-t, \0 ""S:. .. \ . ~'k\ 

~__) -
ICP serial dilution ~\ ~ Uc ~'1...£..:~ -..:~_'\ l '- ~\"\'\c;\o~l L 

I eecalculated I 
I %RI RPDI%0 I 

~\~<?-

Of\. oc:>/. <;;> ..... ~~it:-

lG'L(<,.?-

4°/o:.~v 

"l .:t %v 

l:;!onnrtorl 

Acceptable 
%RI RPDI%0 (YIN) 

~ 
i 

q_, Q(.,~ 

q_q,o%~ 

\0~7(,'?--

~Qr=~ 

l ::-'\ r~v -~ 
Comments: ____________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: --::30 

2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

N N/A Are all detection limits below the CRDL? 

Detected analyte results for _(J-=\.-~~--\\'---'--~---1-....------------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

Recalculation: ( n \~ \ \ '\. ( ;::""Jo-. ) l· "\ . . ~ ,,'{ '"""::t '- I 'S'J~\. "J l"'"""'· · 
~l\.c:\":.~ 0 ~~\o . -'!- -~ 

Raw data concentration ;: 0 ~.·~\\~\..'- ro.r,o~c;_) l t; ,:.-,~ J (~_,..;.. 
Final volume (ml) ~::. 'Sb "......_\ '-.l -....::::.:. ..J ~) 
Initial volume (ml) or weight (G) ·l.-"' w _ D \o"S. 
Dilution factor ... - •· ':j 

Q·.\.- _\ 

Reported Calculated 
Co~ration Concentration Acceptable 

Sample ID Analyte ( ~~) r .\ "'" ) (Y/N) 

' ~~ 
~ .__.J '-..l..J 

~ o .. o\~ b.o\.S 
2.. ~_J <6Ll.o ~:l.lo 
'<,_ ~s ·:s .. 'b S>.25 "11 

4- ~ S-6.0 s;g_\ ~~ 

s ~ o .. u...~ 0,\..\c~ ~ 
lo ~ \~f'CC) k'\. 

\ ~ r~l ~ 

I & (.--,\a bJ.o 
&_ Co lo:\ lO:\ 
'l Cu.. ~-\ .,~. \ 

\0 \=(a \U.\00 \'1...\\00 

\\ ~~ {o,\ b-..\ 
\'2- ~ _il-.coo \L-OOU 

\_~ 
~ 

l\o~ \lo% M.V'\.. 
\"'\- N-.. ~.\. g .. \ 
\~ ~ ~"\ <6b'+ 
l\o v to.~ \o ... ~ 
\\ 2~ :3><=t.\o 3,~_\c:;J 

\~ ~ 0 -0'1-S 0 .0'1.-'S 

'" 
A.\:) \\'8.00 \~D 

''Zo -~ \ \,~ \\,9-. -....!., 

Note:_~___;_~~-=· =--"'r"""":~~:--------------------------

RECALC.4SW 



LDC #: 3<(-~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: Z... of :S 
Reviewer: ::!::;;,Q 

2nd reviewer: ;;Y?' 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

'() N N/A Are all detection limits below the CRDL? 

Detected analyte results for ____ See-=· -=------'~~...:::,.'<--'"-'---\-=--------were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) Recalculation: 
(ln. Vol.) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Dil Dilution factor 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (~\~) (YW\\¥r,) (Y/N) 

2..-\ ~ 
..... sS._\ ~ &'~\ 

'Z.:z_ ~ 0-~ D-'2.2 
L.:; Co.. 1;ci2A::o bCo"Lcc.:> 

7'4- c.., t%.o \8-0 
z.._";. ~ s. .:-=; $.~ 

2.i,o c...""" ?>-\o ~-lo 
'L..I 8L \ \7..r:f.... ...... \\. -z . .oC> 

2.% ?~ \'2.-l.o \2-~ 

25\ ~ \S.400 \'S~~x 

w Y\~ \1.\o \. \l..o 
'&\ tv: ~--~ l .. ~ ·....u 

~) ~ ~\2._ ~\"S, ~~ 

~~ N~ S.\-\o St.S :::\~ 

3~-t v \'S"s \'3>~ ~ 
s.~ <z."' 2.o '\ ·zo-\ 
'S~ ·\-\:~ o .. o\~ 0 -01..0::. 

'~ ~\~ \'-\00 \ "2.\ C)(:) 

·SR ~s '"> =I .::::> ~ '3,:\ '-.].. 

~ ts~ q_~~ q~ ::7._ ~~ 

40 Be..- 0:.~~ 0 ... ~ '-1 
Note: ______________________________________ __ 

RECALC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of <; 
Reviewer: ::S,<;;;? 

2nd reviewer: 0~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ---~.-....L::.=:.....::::=------l~f<-%:---*~-~-\,__ ____ were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVl(Dill 

RD = 
FV 
ln. Vol. 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

l.\\ 
~'L 

~~ 
L\'4: 
\..\:'S. 
4\o 
ll.._) 

4~ 
\.\'\ 
5:0 
S\ 
SL 

Recalculation: 

Analyte 

L_o.._ 

(!_' 

Co 
!10o... 
~ 

~'a 

~ 

~-2 
)0' 

¥-
\'()"' 

\J 

Reported Calculated 
Concentration Concentration Acceptable 

(""""'\\C.-.) W'A\~) (Y/N) 
\,.)'-' .._, '-..I 

~ z~ 'L~&:c> 

CoS \0 .. ~ 

~- \ 4-\ 
~(_~ \'L..~ ~ 

\.O(C>O l <:::::>Sco ~ 
\'S-"S. \"?:. .. :s. ~ 
\\.'"2-bD \ \'2-()(:) 

2.'-\ A 0:::1\\..- z..~ -~ -.oa \ \... 

~-\ 0 q,\ u 

\~ \7_00 

'So-\ ~b--\ 

\~\::;. l'L~(a ,v-

Note: _______________________________________ _ 
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LDC Report# 36544A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114456-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-021-S0-1 0-12 460-114456-1 Soil 05/23/16 
CFSB-033-S0-1 0-12 460-114456-2 Soil 05/23/16 
CFSB-029-S0-0.5-2 460-114456-3 Soil 05/23/16 
CFSB-029-S0-0-0.5 460-114456-4 Soil 05/23/16 
CFSB-033-S0-0-0.5 460-114456-5 Soil 05/23/16 
CFSB-022-S0-0-0.5 460-114456-6 Soil 05/23/16 
CFSB-022-S0-0.5-2 460-114456-7 Soil 05/23/16 
CFSB-029-S0-10-12 460-114456-8 Soil 05/23/16 
CFSB-021-S0-0.5-2 460-114456-9 Soil 05/23/16 
CFSB-033-S0-0.5-2 460-114456-1 0 Soil 05/23/16 
CFSB-022-S0-1 0-12 460-114456-11 Soil 05/23/16 
CFSB-021-S0-0-0.5 460-114456-12 Soil 05/23/16 
CFSB-009-S0-0.5-2 460-114456-13 Soil 05/23/16 
CFSB-009-S0-1 0-12 460-114456-14 Soil 05/23/16 
CFSB-009-S0-0-0.5 460-114456-15 Soil 05/23/16 
CFSB-006-S0-1 0-12 460-114456-16 Soil 05/23/16 
CFSB-008-S0-0.5-2 460-114456-17 Soil 05/23/16 
CFSB-006-S0-0-0.5 460-114456-18 Soil 05/23/16 
CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 
CFSB-008-S0-0-0.5 460-114456-20 Soil 05/23/16 
CFSB-008-S0-1 0-12 460-114456-21 Soil 05/23/16 
CFSB-006-S0-0.5-2 460-114456-22 Soil 05/23/16 
CFSB-099-S0-0-0.5 460-114456-23 Soil 05/24/16 
CFSB-DUP6-SO 460-114456-24 Soil 05/24/16 
CFSB-097 -S0-0-0. 5 460-114456-25 Soil 05/24/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 00-S0-0-0.5 460-114456-26 Soil 05/24/16 
CFSB-098-S0-0-0.5 460-114456-27 Soil 05/24/16 
CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 
CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 
CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 
CFSB-097 -S0-1 0-12 460-114456-31 Soil 05/24/16 
CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 
CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 
CFSB-097-S0-0.5-2 460-114456-34 Soil 05/24/16 
CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 
CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 
CFSB-095-S0-0-0.5 460-114456-37 Soil 05/24/16 
CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 
CFSB-128-S0-0-0.5 460-114456-39 Soil 05/24/16 
CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 
CFSB-094-S0-1 0-12 460-114456-41 Soil 05/24/16 
CFSB-094-S0-0-0.5 460-114456-42 Soil 05/24/16 
CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 
CFSB-129-S0-0-0.5 460-114456-44 Soil 05/24/16 
CFSB-129-S0-1 0-12 460-114456-45 Soil 05/24/16 
CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 
CFSB-128-S0-10-12 460-114456-4 7 Soil 05/24/16 
CFMW-EB2-AQ 460-114456-48 Water 05/25/16 
CFMW-019a-S0-0-0.5 460-114456-49 Soil 05/25/16 
CFMW-019a-S0-0.5-2 460-114456-50 Soil 05/25/16 
CFMW-019a-S0-1 0-12 460-114456-51 Soil 05/25/16 
CFMW-DUP5-SO 460-114456-52 Soil 05/25/16 
CFSB-022-S0-0.5-2MS 460-114456-7MS Soil 05/23/16 
CFSB-022-S0-0.5-2MSD 460-114456-7MSD Soil 05/23/16 
CFSB-008-S0-0-0.5MS 460-114456-20MS Soil 05/23/16 
CFSB-008-S0-0-0.5MSD 460-114456-20MSD Soil 05/23/16 
CFSB-008-S0-0-0.5DUP 460-114456-20DUP Soil 05/23/16 
CFSB-1 OO-S0-0-0.5MS 460-114456-26MS Soil 05/24/16 
CFSB-1 OO-S0-0-0.5MSD 460-114456-26MSD Soil 05/24/16 
CFMW-EB2-AQMS 460-114456-48MS Water 05/25/16 
CFMW-EB2-AQMSD 460-114456-48MSD Water 05/25/16 
CFMW-019a-S0-0.5-2MS 460-114456-50MS Soil 05/25/16 
CFMW-019a-S0-0.5-2MSD 460-114456-50MSD Soil 05/25/16 
CFMW-019a-S0-0.5-2DUP 460-114456-50DUP Soil 05/25/16 
CFMW-0 19a-S0-1 0-12MS 460-114456-51 MS Soil 05/25/16 
CFMW-019a-S0-1 0-12MSD 460-114456-51 MSD Soil 05/25/16 
CFMW-019a-S0-10-12DUP 460-114456-51 DUP Soil 05/25/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte o/oR (Limits) Samples Flag AorP 

06/02/16 CCV (03:17) Fluoride 120 (90-11 0) CFSB-008-S0-1 0-12 J+ (all detects) p 
CFS B-006-S0-0.5-2 
CFSB-099-S0-0-0 .5 
CFSB-DUP6-SO 
CFSB-100-S0-0-0.5 
CFSB-099-S0-0 .5-2 
CFSB-1 00-S0-1 0-12 
CFSB-099-S0-1 0-12 

06/03/16 CCV (01:56) Fluoride 82 (90-11 0) CFSB-097 -S0-1 0-12 J- (all detects) p 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-1 0-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 

06/03/16 CCV (05:20) Fluoride 81 (90-110) CFSB-029-S0-0-0.5 J- (all detects) p 
CFSB-033-S0-0-0.5 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-021-S0-0-0.5 
CFSB-094-S0-1 0-12 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 

06/03/16 CCV (07:08) Fluoride 85 (90-110) CFSB-029-S0-0-0.5 J- (all detects) p 
CFSB-033-S0-0-0.5 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-021-S0-0-0.5 
CFSB-097-S0-0-0.5 
CFSB-098-S0-0-0.5 
CFSB-097-S0-0.5-2 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2 
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Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag A or P 

06/03/16 CCV (08:32) Fluoride 82 (90-11 0) CFSB-097-S0-0-0.5 J- (all detects) p 
CFSB-098-S0-0-0.5 
CFSB-097-S0-0.5-2 
CFSB-128-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFMW-019a-S0-0.5-2 
CFMW-DUP5-SO 

06/03/16 CCV (09:47) Fluoride 81 (90-11 0) CFSB-128-S0-0.5-2.0 J- (all detects) p 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFMW-DUP5-SO 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFSB-008-S0-0-0.5MS/MSD Fluoride 46(90-110) 42(90-110) J- (all detects) A 
(CFSB-021-S0-1 0-12 
CFSB-033-S0-1 0-12 
CFS B-029-S0-0. 5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0. 5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5) 

CFMW-019a-S0-10-12MS/MSD Fluoride 83 (90-110) 78 (90-110) J- (all detects) A 
(CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFSB-094-S0-0-0. 5 
CFS B-094-S0-0. 5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-10-12 
CFMW-DUP5-SO) 

For CFMW-019a-S0-0.5-2MS/MSD, no data were qualified for Fluoride percent 
recoveries (%R) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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CUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSB-008-S0-0-0.5DUP Fluoride 26 (S20) - J (all detects) A 
(CFSB-021-S0-1 0-12 
CFSB-033-S0-1 0-12 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFS B-009-S0-0-0. 5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-008-S0-0.5-2 and CFSB-DUP4-SO, samples CFSB-099-S0-0-0.5 and 
CFSB-DUP6-SO, and samples CFMW-019a-S0-0.5-2 and CFMW-DUP5-SO were 
identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (mg/Kg) 

Analyte CFSB-008-50-0.5-2 CFSB-DUP4-SO RPD (Limits) Flag A orP 

Total cyanide 0.036 0.020 57 (S50) J (all detects) A 

Fluoride 16.2 45.4 95 (S50) J (all detects) A 

Concentration (mg/Kg) 

Analyte CFSB-099-50-0-0.5 I CFSB-DUPS-50 RPD (Limits) Flag A or P 

I Total cyanide I 0.29 I 0.33 I 13 (S50) I - I - I 
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Concentration (mg/Kg) 

Analyte CFSB-099-S0-0-0.5 CFSB-DUP6-SO RPD (Limits) Flag A orP 

Fluoride 41.7 37.9 10 (~50) - -

Concentration (mg/Kg) 

Analyte CFMW-019a-S0-0.5-2 CFMW-DUPS-50 RPD (Limits) Flag A orP 

Total cyanide 0.024 0.018U 29 (~50) - -

Fluoride 62.2 44.2 34 (~50) - -

Total organic carbon 2790 1990 33 (~50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R, DUP RPD, and field duplicate RPD, 
data were qualified as estimated in fifty-one samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114456-1 

I Sample I Analyte I Flag I A or P I Reason 

CFSB-008-S0-1 0-12 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFSB-006-S0-0.5-2 
CFSB-099-S0-0-0.5 
CFSB-DUP6-SO 
CFSB-1 00-S0-0-0.5 
CFSB-099-S0-0.5-2 
CFSB-1 00-S0-10-12 
CFSB-099-S0-10-12 

CFSB-097 -S0-1 0-12 Fluoride J- (all detects) p Continuing calibration (%R) 
CFSB-098-S0-0.5-2 
CFSB-1 00-S0-0.5-2 
CFSB-098-S0-1 0-12 
CFSB-095-S0-10-12 
CFSB-095-S0-0-0.5 
CFSB-095-S0-0.5-2.0 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-021-S0-0-0.5 
CFSB-094-S0-1 0-12 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFSB-097-S0-0-0.5 
CFS B-098-S0-0-0. 5 
CFSB-097 -S0-0.5-2 
CFSB-128-S0-0-0.5 
CFMW-019a-S0-0.5-2 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-0-0.5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFMW-DUP5-SO 
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I Sample I Analyte I Flag I A orP I Reason I 
CFSB-021-S0-10-12 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFSB-033-S0-1 0-12 duplicate (%R) 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0.5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 
CFSB-128-S0-0.5-2.0 
CFSB-094-S0-1 0-12 
CFS B-094-S0-0-0. 5 
CFSB-094-S0-0.5-2.0 
CFSB-129-S0-0-0.5 
CFSB-129-S0-1 0-12 
CFSB-129-S0-0.5-2.0 
CFSB-128-S0-1 0-12 
CFMW-019a-S0-0-0.5 
CFMW-019a-S0-1 0-12 
CFMW-DUP5-SO 

CFSB-021-S0-1 0-12 Fluoride J (all detects) A Duplicate sample analysis 
CFSB-033-S0-1 0-12 (RPD) 
CFSB-029-S0-0.5-2 
CFSB-029-S0-0-0.5 
CFSB-033-S0-0-0.5 
CFSB-022-S0-0-0.5 
CFSB-022-S0-0.5-2 
CFSB-029-S0-1 0-12 
CFSB-021-S0-0.5-2 
CFSB-033-S0-0.5-2 
CFSB-022-S0-1 0-12 
CFSB-021-S0-0-0.5 
CFSB-009-S0-0.5-2 
CFSB-009-S0-1 0-12 
CFSB-009-S0-0-0.5 
CFSB-006-S0-1 0-12 
CFSB-008-S0-0.5-2 
CFSB-006-S0-0-0. 5 
CFSB-DUP4-SO 
CFSB-008-S0-0-0.5 

CFSB-008-S0-0.5-2 Total cyanide J (all detects) A Field duplicates (RPD) 
CFSB-DUP4-SO Fluoride J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-114456-
1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114456-1 

No Sample Data Qualified in this SDG 
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LDC#: 36544A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 

Date: "1 h \\ \?> 

Page:_2of "3. 
Reviewer: J"Q Laboratory: Test America. Inc. 

2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I l.lalidatiao A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

0\/Pr"ll ~""''"""'on+ nf rf"t" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-021-S0-10-12 

CFSB-033-S0-1 0-12 

CFSB-029-S0-0.5-2 

CFSB-029-S0-0-0. 5 

CFSB-033-S0-0-0.5 

CFSB-022-S0-0-0.5 

CFSB-022-S0-0.5-2 

CFSB-029-S0-1 0-12 

CFSB-021-S0-0.5-2 

CFSB-033-S0-0.5-2 

CFSB-022-S0-10-12 

CFSB-021-S0-0-0.5 

CFS B-009-S0-0. 5-2 

CFSB-009-S0-1 0-12 

CFSB-009-S0-0-0.5 

CFSB-006-S0-1 0-12 

CFSB-008-S0-0.5-2 

I I Cammeots 

~ s\-z.~-z.:~ \ \\o 

~ 
Sw 
~ 

\-.lv 'E.~= { ~~') 
"' SV0 k.S.\Q::: ~ l\.c;,.-"(: ~~ 

Sw \)v;? 
~ LLS\v '"'\.. S~\"A 

SN ~Q= (,,,,~\ ( "Z.2::.,L..~\ (s.e;, -~~ 
A 

, 

~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-114456-1 Soil 05/23/16 

460-114456-2 Soil 05/23/16 

460-114456-3 Soil 05/23/16 

460-114456-4 Soil 05/23/16 

460-114456-5 Soil 05/23/16 

460-114456-6 Soil 05/23/16 

460-114456-7 Soil 05/23/16 

460-114456-8 Soil 05/23/16 

460-114456-9 Soil 05/23/16 

460-114456-10 Soil 05/23/16 

460-114456-11 Soil 05/23/16 

460-114456-12 Soil 05/23/16 

460-114456-13 Soil 05/23/16 

460-114456-14 Soil 05/23/16 

460-114456-15 Soil 05/23/16 

460-114456-16 Soil 05/23/16 

460-114456-17 Soil 05/23/16 
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LDC #: 36544A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

Date: ·1\\h \0 

Page: Z.Of~ 
Reviewer: ~"" 

2nd Reviewer:_____c_....../ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFSB-006-S0-0-0. 5 460-114456-18 Soil 05/23/16 

19 CFSB-DUP4-SO 460-114456-19 Soil 05/23/16 

20 CFSB-008-S0-0-0.5 460-114456-20 Soil 05/23/16 

21 CFSB-008-S0-10-12 460-114456-21 Soil 05/23/16 

22 CFSB-006-SO-ol-2 "30 460-114456-22 Soil 05/23/16 

23 CFSB-099-S0-0-0.5 460-114456-23 Soil 05/24/16 

24 CFSB-DUP6-SO 460-114456-24 Soil 05/24/16 

25 CFSB-097-S0-0-0.5 460-114456-25 Soil 05/24/16 

26 CFSB-1 00-S0-0-0.5 460-114456-26 Soil 05/24/16 

27 CFSB-098-S0-0-0.5 460-114456-27 Soil 05/24/16 

28 CFSB-099-S0-0.5-2 460-114456-28 Soil 05/24/16 

29 CFSB-1 00-S0-1 0-12 460-114456-29 Soil 05/24/16 

30 CFSB-099-S0-1 0-12 460-114456-30 Soil 05/24/16 

31 CFSB-097-S0-10-12 460-114456-31 Soil 05/24/16 

32 CFSB-098-S0-0.5-2 460-114456-32 Soil 05/24/16 

33 CFSB-1 00-S0-0.5-2 460-114456-33 Soil 05/24/16 

34 CFSB-097-S0-0.5-2 460-114456-34 Soil 05/24/16 

35 CFSB-098-S0-1 0-12 460-114456-35 Soil 05/24/16 

36 CFSB-095-S0-1 0-12 460-114456-36 Soil 05/24/16 

37 CFSB-095-S0-0-0.5 460-114456-37 Soil 05/24/16 

38 CFSB-095-S0-0.5-2.0 460-114456-38 Soil 05/24/16 

39 CFSB-128-S0-0-0.5 460-114456-39 Soil 05/24/16 

40 CFSB-128-S0-0.5-2.0 460-114456-40 Soil 05/24/16 

41 CFSB-094-S0-1 0-12 460-114456-41 Soil 05/24/16 

42 CFSB-094-S0-0-0.5 460-114456-42 Soil 05/24/16 

43 CFSB-094-S0-0.5-2.0 460-114456-43 Soil 05/24/16 

44 CFSB-129-S0-0-0.5 460-114456-44 Soil 05/24/16 

45 CFS B-129-S0-1 0-12 460-114456-45 Soil 05/24/16 

46 CFSB-129-S0-0.5-2.0 460-114456-46 Soil 05/24/16 

47 CFSB-128-S0-1 0-12 460-114456-4 7 Soil 05/24/16 

48 CFMW-EB2-AQ 460-114456-48 Water 05/25/16 

49 CFMW-019a-S0-0-0.5 lac::... 460-114456-49 Soil 05/25/16 

50 CFMW-019a-S0-0.5-2 I 460-114456-50 Soil 05/25/16 

51 CFMW-019a-S0-1 0-12 J.. 460-114456-51 Soil 05/25/16 
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LDC #: 36544A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114456-1 Level IV 
Laboratory: Test America. Inc. 

Date: I \·1 \\ \o 

Page:1;.ofS 
Reviewer: .:S'V 

2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

52 CFMW-DUP5-SO \0(....- 460-114456-52 Soil 05/25/16 

53 CFSB-022-S0-0.5-2MS ~f'.) 460-114456-?MS Soil 05/23/16 

54 CFSB-022-S0-0.5-2MSD ~ 460-114456-?MSD Soil 05/23/16 

55 CFSB-008-S0-0-0.5MS y Lt-J 460-114456-20MS Soil 05/23/16 
I -L 56 CFSB-008-S0-0-0.5MSD ..:... 460-114456-20MSD Soil 05/23/16 

57 CFSB-008-S0-0-0.5DUP F- 460-114456-20DUP Soil 05/23/16 

58 CFSB-1 OO-S0-0-0.5MS C.o...J 460-114456-26MS Soil 05/24/16 

59 CFSB-100-S0-0-0.5MSD ~ 460-114456-26MSD Soil 05/24/16 

60 CFMW-EB2-AQMS w 460-114456-48MS Water 05/25/16 

61 CFMW-EB2-AQMSD ~ 460-114456-48MSD Water 05/25/16 

62 CFMW-019a-S0-0.5-2MS ~ Crv 460-114456-50MS Soil 05/25/16 

63 CFMW-019a-S0-0.5-2MSD ~ ·~ 460-114456-50MSD Soil 05/25/16 

64 CFMW-019a-S0-0.5-2DUP r= 460-114456-50DUP Soil 05/25/16 

65 CFMW-019a-S0-1 0-12MS y=- w 460-114456-51 MS Soil 05/25/16 

66 CFMW-019a-S0-1 0-12MSD ~ ~ 460-114456-51 MSD Soil 05/25/16 

67 CFMW-019a-S0-1 0-12DUP F 460-114456-51 DUP Soil 05/25/16 

68 

69 

70 

71 

17? 
Notes: ________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~ ~ 
Validation Area Yes No 

I. Technical holding times 

All technical holdinq times were met. 
r 

Cooler temperature criteria was met. /' 

II. Calibration 
...,.-

Were all instruments calibrated daily, each set-up time? 
........-

Were the proper number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ./ 
limits? 

Were titrant checks performed as required? (Level IV onlvl 

Were balance checks performed as reauired? (Level IV only) 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? r 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or _.-· 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::: 20% for 
/ waters and .::: 35% for soil samples? A control limit of.::: CRDL(.::: 2X CRDL for soil) 

was used for samples that were .:::_ 5X the CRDL, including when only one of the 
duplicate sample values were< 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? .r 
Was an LCS analvzed oer extraction batch? 

~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ -

/ 

/ 

Page:_iotZ 
Reviewer:~ 

2nd Reviewer:---&L--

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

.!' 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. ~ 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: 2of_2 
Reviewer: 2>'2 

2nd Reviewer: ... .c 
C7 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~~mnll'> In P~1 •r 

\ -'-\~ pH TDS CI(F-)No.,. NO? S04 0-PO.; Alk£JNH.,. TKN TOC Cr6+ CIO 
\../ ........ 

pH TDS Cl F N03 NO, SO O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

lf\-~"2- pH TDS Clfr )NO"' NO? SO 0-PO.; Alkt6~NH"' T~wfoc)cr6+ CIO 
......... - "---' 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

ac~~~ pH TDS Cl F N03 NO, SO 0-PO.; Alkt'fN}JH3 TKN TOC Cr6+ CIO.; -
pH TDS Cl F NO"' NO? SO 0-PO.; Alk CN NH"' TKN TOC Cr6+ CIO 

()£ ~~-5Jo 
"':. '='1..-lo~ pH TDS cv'?;No?. NO, SO.; O-P04 AlktN)H?. TKN TOC Cr6+ CI04 

(1c '_ b$.-{;i 'pH TDS CI{F)NO"' NO? SO 0-PO.; Alk~ NH"' TKN TOC Cr6+ CIO - .___... 
pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

()L·~ ';..l)~, pH TDS Cl /F?No:o. NO? SO.; 0-PO Alk CN NH"' TKN TOC Cr6+ CIO.; 
~ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, SO 0-PO Alk CN NH 3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-PQ4 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO, S04 0-PO Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO"' NO? SO 0-PO Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO.; 0-PO Alk CN NH"' TKN TOC Cr6+ CIO.; 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO, SO.; 0-PO Alk CN NH"' TKN TOC Cr6+ CIO.; 

pH TDS Cl F NO"' NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH"' TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO? SO.; 0-PO.; Alk CN NH"' TKN TOC Cr6+ CIO.; 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH"' TKN TOC Cr6+ CIO.; 

pH TDS Cl F NO.,. NO? SO.; 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH"' TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO? SO.; 0-PO.; Alk CN NH"' TKN TOC Cr6+ CIO.; 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.l I= NO. NO. ~0 0-PO Alk r.N NH. TKN TOr. r.rR+ r.10 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: ,..../' 

()/ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36544A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ of_\_ 
Reviewer: ~Q 

2nd Reviewer: o.-t_____ 

~ 
Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

~
ONLY: 

Was a midrange cyanide standard distilled? 
Are all correlation coefficients ~0.995? 

Y!N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
7 

-H n,.t,. r,.lihr,.tinn In An,.lutt> Of..Q · ~"rnnlt>"' n .. ,.1· · . nfn"t" 

06/02/16 CCV (3:17) F 120 (90-110) 21-24, 26, 28-30 J+det/P ( det) 

06/03/16 CCV(1:56) F 82(90-110) 31-33, 35-38 J-/UJ/P (det) 

06/03/16 CCV (5:20) F 81 (90-110) 4, 5, 8-10, 12,41,47,49, J-/UJ/P (det) 
51 

06/03/16 CCV (7:08) F 85 (90-110) 4, 5, 8-10, 12, 25, 27, 34, J-/UJ/P ( det) 
39, 50 

06/03/16 CCV (8:32) F 82 (90-110) 25, 27, 34, 39, 40, 42-46, J-/UJ/P ( det) 
50, 52 

06/03/16 CCV (9:47) F 81 (90-110) 40, 42-46, 52 J-/UJ/P (det) 

Comments:·---------------------------------------------------------------------------------------------------------------------

36544A6CAL. wpd 



LDC #: 36544A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

171:!?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_' ofi 

Reviewer: .3"" 
2nd Reviewer: c::>r1--

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
_-It M~/MC:n In M.,tr;~ An"'lvh> 

. ,_.,_ 0'0, '"' RPn II imitc::\ !=;,.mniAc:: ou .. l" • 

55/56 s F 46(90-110) 42(90-110) 1-20 J-/UJ/A (det) 

,_ 65/66 s F 83 (90-110) 78 (90-11 0) 40-47, 49, 51-52 J-/UJ/A (det) 
--

Comments: 62/63: F > 4X 

36544A6.wpd 



LDC #: 36544A6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

1
ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page: \.of \ ----
Reviewer: 'G '\:) 

2nd Reviewer: Ot.--

~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~ 35% for soil samples? If no, see qualifications below. A control 
limit of :tR.L. (:t2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<SX R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

Yl N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

e. n,.t .. n,,nlir-"t"' In M"triY ll.n::ol"t"' ~Pn fl imitc:::l "''"· (( imitc:::l !=:::>mnloc::: n,,,.(jfir::>tinnc::: 

57 s F 26 (~20) 1-20 J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ _ 

36544A6DUP.wpd 



LDC#: 36544A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 17 19 RPD (,;50) 

Total Cyanide 0.036 0.020 57 

Fluoride 16.2 45.4 95 

Concentration (mg/kg) 

Analyte 23 24 RPD (.:50) 

Total Cyanide 0.29 0.33 13 

Fluoride 41.7 37.9 10 

Concentration (mg/kg) 

Analyte 50 52 RPD (.:50) 

Total Cyanide 0.024 0.016U 29 

Fluoride 62.2 44.2 34 

Total organic Carbon 2790 1990 33 

Page:_l_of~ 
Reviewer: ;-)S) 

2nd Reviewer: ~ 

Qualification 
(Parent only) 

Jdet/A (det) 

Jdet/A (det) 

Qualification 
(Parent only) 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36544A6.wpd 



LDC #: ?:Jo~\a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:___i_ of~ 
Reviewer:~~ 

2nd Reviewer: f:i_ 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ was recalculated. Calibration date: S \ l_~ \ \ \,o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_:::[W z·:.o{ 
Calibration verification 

}_Gj L'-'-\"L 
Calibration verification 

. ) - '.) _c \'s"-2'"2-
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

t=- s3 

s4 

s5 

s6 

'\= 
~\..:>,{\_6.. 

05~\~l'--
u 

CJ.-) 0 :l.i\~'-

\c:>c__....- ~Uc>~ 
\fVI.~\'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or .-2 r or .-2 (Y/N) 

0.1 12513 

0.2 30144 0.9995 0.9990 

1 147118 ~~ 
2 274180 

3 429136 

4 564283 

'\:'~ 

q ~--~ ~'\?- -~ \ ~MG.,\L q"S.,\ %~ 
"-......:::. 

0 -LIM~\\..- lo6 '/._\e_ \ole I.'(!.__ 

&,\'C)C::,O lo~-;_\C- toGo"/.'?-- -.01 
\,~\.'-

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·-----------------------------------------------

-~~~\-:J 



LDC #: 3:k2'S.'\~'0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: lnorganics, Method ~ ~-c:_-

Page:_iof_l 

Reviewer: 0 ~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL'> Laboratory control sample 

\ S" .. :? __ ~ 

\v'S Matrix spike sample 

~-z._-_ ,, 

~~Q Duplicate sample 

I."'-~~ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
{units) 

True I D 
{units) 

\0(_ \~'<::?\% \~ 
~'~ ~\~ 

{SSR-SR) 

L._r---) 
2-o~~\~ z __ \s~1~ 

~ ~oA~~ L.\_\,\~~ 

I eecalc11lated 

II I %RIRPD 

~OIO..S%~ 

'") . 
iS~;_~ 

2-%~~9 

Comments: \)\..SX g..'XQ ~ v...>e..c<:L. ""-~--3: '("'~~,~~ (\,\AQ..'f\N-c:_~ c .,1v...\~) 

TOTCLC.6 

ee~od:ed 

I 
Acceptable 

%RIRPD {YIN) 

l ob~'S. 1 ~ ;j 

~~!'f2-

.21,.~~ ~ 

' i 

I 

I 



LDC#:$0S~'P VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~ 

Page:~of3_ 
Reviewer: 6'\V 

2nd reviewer: ~ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ _,(~-z.-_?,....L-_--=L=I'..,)o.=. ________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 1\.. 1=: c \ Recalculation: 
" o .a-u.:::o- -\\ E-s 

# 

P\ .:.- 0 ~--z .. -~2 
~\.)::..·~~ 

.3-V'\ '\;.2) = 0 _'S,. ~ 

Sample ID 

\ 

2.. 
~ 

'--\ 
-s 
l,o 
I 

% 
~ 
Lo 
\\ 

\.7 

\~ 

\'-\ 
\"'S. 

\).::.> ,, 
\<6 
\\ 

?.'i/ 

Analyte 

p 
G-..; 

\= 
~ 

c._~ 

(_e-) 

(__~ 

t: 
~ 

F-
F 
~ 

~ 
c.__~ 

F 
~ 
~ 

t= 
LJ-:> 

" c~ 

(o -?. ~"i:!- o .a~- \, \\c -~ C:s.~~ 

(__tD ~ ~'Z::.~ \ (O .<:;-s;~ J 

Reported Calculated 
Concentration Concentration Acceptable 

(IIW!.~.) (!Mo\~) (Y/N) 
v~ l'-J._) 

~ tb~ b,<f:. 

b-O~'S D-u'\-S 
·Z.\.\ 2..\ ~' 

0 .0\.'o O.ol~ 

0'-\% 0 ,\% 

0 .. c:i~ 0 .. a~ "S:,. 

() ,.0\?..... 0-D'I.'l_ 

S..\-\ ~\ ,\ 

<6\- \ 6\,\ 
[$;.. 0 lS"~ 
Z.S.-~ z:s,"\ .,l{ 

0 .D~ 0.0~\ ~~ 

\\:\. l\~~ ~ 
0 -\~ 0 S"'\-
. )\,._\,a ~\,\,a 

\'2~~ \ 'Z.- "S. 
l~o .7_ \ItO -L 

l~ .. y \~~\a 
0-D~ 0 .cn .. .o 

D .. o""Z.-c> 0 -C::><-0 ·~ 

Note: ___ ._>t'_S?m""-'-'-...,>"""I.D.e:-""-J-\''->--',~"-='-~)----------------------------

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method s~ ~ 

Page:____Z:_of 'S 
Reviewer: .:::S:V 

2nd reviewer: c:.../' 

Rease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
' N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for S.QR......= ~~ . \ 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample 10 Analyte (M.?t\~ (~\v.,..,) (Y/N) 

'L\ t=: <;<, ~i 
'-J -~ 

8~s.~ '-\~ 

'2:• (_ 0\0 0,\\. CJ -\\ ':-\ 
2..~ cu (') -'-~ 0 -..'1..'\ 

z""' Ct0 0 '· "'b-::::. 0--~~ 

·z:--s.. C..\0 o .. o~~ D.o'&S_ 
1..-i ... :;J ~ -s,~,'?__ f\:2- ....u 

Ll F 'i.~~ q~,~ ~~ 

"(_'?, -- ~ \.\%. -~-.\<iS ~ "' '7.C... ~ t<.o .. \o l\O~\G7 

:So p '2..,~, 2.55\ 
'Z\ ~ \ .. ?_ '\ \,'Z...\_ 

S7.... ~ Q,C>~\ o ... o~l 
~? '-:> ~ &\o:\ .qol~ 
-~~ (J....) o .o'S;.~ 0- os_'-\-
s<:;. C..c-..J 0-0~ 0-0\~ 

'S\o F to,'--\ lOl'-\' 

-~~ +=- \'\ '~ \ ~ .. "S 
3.~ ~ () .. a~\ 0-04\. 
3<\ c...~ D.D4-o O.o~o .._I 

\.tu c.~ 0 .o~L- (LoS\ ~~ 

Note: ___________________________________ _ 

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _...,l.S.,...!>' .:::<~:!!:.:1.:::::-~.:::~:::::!,· ·~~--

Page: S. of S 
Reviewer: 0'0 

2nd reviewer: p·v Z 

~?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for <_;e.t:L- ~%, \ 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Conce:~ion Concentration Acceptable 

# Sample ID Analyte f'Nb.' (,;y~.,:,\'\J.. :.) (Y/N) 

'-\\ t=- , .. ~~""' \ ~~cs\ ~ 
\.J,_7_ \=. ~~ geo .. ~ 
l\~ t= 0-s--?_ 0~--L. 

4'+ CJ.....2l 0-0\:::.'-. o.ObS 
4-~ F \....., .-.. <.-":::> ~-z_~ 
~"-0 <:_!'..) 0 cO~'L- 0·04Z 
41 ''\=- ~0 ~\o (0.0 

l¥l '\oC- \\~ \\ReX:) 

SC> \oC_ 2...\.Ci.o '2.\q_o 

$..\ \oc__. tlo6CO 11do D::::) 

.S'- \cc.......- \~~0 \9.<4.0 --v 

Note: _______________________________________ _ 

RECALC.6 



LDC Report# 3654481 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 
CFSB-060-S0-0.5-2 460-114793-2 Soil 05/27/16 
CFSB-084-S0-1 0-12 460-114793-5 Soil 05/27/16 
CFSB-084-S0-0.5-2 460-114793-6 Soil 05/27/16 
CFSB-DUP7 -SO 460-114793-7 Soil 05/27/16 
CFSB-071-S0-0.5-2 460-114793-9 Soil 05/27/16 
CFSB-060-S0-1 0-12 460-114793-10 Soil 05/27/16 
CFSB-068-S0-1 0-12 460-114793-11 Soil 05/27/16 
CFSB-071-S0-1 0-12 460-114793-13 Soil 05/27/16 
CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
CFSB-066-S0-1 0-12 460-114793-16 Soil 05/27/16 
CFSB-069-S0-1 0-12 460-114793-17 Soil 05/27/16 
CFSB-068-S0-0.5-2 460-114793-18 Soil 05/27/16 
CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 
CFSB-012-S0-0.5-2 460-114 793-22 Soil 05/28/16 
CFSB-012-S0-1 0-12 460-114 793-23 Soil 05/28/16 
CFSB-054-S0-1 0-12 460-114 793-24 Soil 05/28/16 
CFSB-054-S0-0.5-2 460-114 793-25 Soil 05/28/16 
CFSB-055-S0-1 0-12 460-114 793-26 Soil 05/28/16 
CFSB-059-S0-10-12 460-114 793-28 Soil 05/28/16 
CFSB-057 -S0-1 0-12 460-114793-31 Soil 05/28/16 
CFSB-049-S0-10-12 460-114 793-32 Soil 05/28/16 
CFSB-059-S0-0.5-2 460-114 793-33 Soil 05/28/16 
CFSB-049-S0-0.5-2 460-114793-34 Soil 05/28/16 
CFSB-057 -S0-0.5-2 460-114 793-35 Soil 05/28/16 

1 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544B1_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB3-AQ 460-114793-36 Water 05/31/16 
CFMW-DUP9-SO 460-114793-38 Soil 05/31/16 
CFMW-003a-S0-0.5-2 460-114793-39 Soil 05/31/16 
CFMW-003a-S0-1 0-12 460-114 793-40 Soil 05/31/16 
CFMW-034-S0-0. 5-2 460-114 793-42 Soil 05/31/16 
CFMW-034-S0-1 0-12 460-114793-43 Soil 05/31/16 
CFMW-DUP1 0-SO 460-114793-44 Soil 05/31/16 
CFSB-035-S0-0.5-2 460-114793-46 Soil 05/31/16 
CFSB-037 -S0-1 0-12 460-114793-47 Soil 05/31/16 
CFSB-036-S0-10-12 460-114 793-50 Soil 05/31/16 
CFSB-034-S0-0.5-2 460-114793-51 Soil 05/31/16 
CFSB-036-S0-0.5-2 460-114793-53 Soil 05/31/16 
CFSB-037-S0-0.5-2 460-114 793-54 Soil 05/31/16 
CFSB-034-S0-10-12 460-114 793-55 Soil 05/31/16 
CFSB-053-S0-0.5-2 460-114793-56 Soil 05/31/16 
CFSB-035-S0-1 0-12 460-114 793-57 Soil 05/31/16 
CFSB-053-S0-1 0-12 460-114793-58 Soil 05/31/16 
Trip Blank 460-114 793-59 Water 05/31/16 
CFMW-034-S0-1 0-12MS 460-114793-43MS Soil 05/31/16 
CFMW-034-S0-1 0-12MSD 460-114793-43MSD Soil 05/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/08/16 Bromomethane 22.7 All water samples in SDG UJ (all non-detects) A 
(PI3528-CCV13) Bromoform 34.7 460-114793-1 UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane 36.0 UJ (all non-detects) 

06/08/16 Trichlorofluoromethane 21.5 All water samples in SDG NA -
(PI3528-CCV13) 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 26.3 460-114793-1 

Acetone 27.6 
Cyclohexane 40.9 
Methyl cychlohexane 28.2 
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Associated 
Date Compound %0 Samoles FlaQ AorP 

06/09/16 Cyclohexane 23.5 CFSB-084-S0-0.5-2 J+ (all detects) A 
(D22352-CCV4) CFSB-DUP7-SO 

CFSB-068-S0-10-12 

06/09/16 Cyclohexane 23.5 CFSB-066-S0-0.5-2 NA -
(D22352-CCV4) CFSB-060-S0-0. 5-2 

CFSB-060-S0-1 0-12 

06/09/16 Dichlorodifluoromethane 20.7 CFSB-084-S0-1 0-12 NA -
(D22381-CCV4) Chloromethane 25.8 CFSB-071-S0-0.5-2 

Vinyl chloride 25.9 CFSB-071-S0-1 0-12 
Chloroethane 26.9 CFSB-069-S0-0.5-2 

CFSB-066-S0-1 0-12 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFSB-049-S0-0.5-2 

06/09/16 Cyclohexane 25.1 CFSB-084-S0-1 0-12 J+ (all detects) A 
(D22381-CCV4) CFSB-071-S0-1 0-12 

CFSB-066-S0-1 0-12 
CFSB-069-S0-10-12 
CFSB-068-S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-057-S0-10-12 
CFSB-049-S0-0.5-2 

06/09/16 Cyclohexane 25.1 CFSB-071-S0-0.5-2 NA -
(D22381-CCV4) CFSB-069-S0-0.5-2 

CFSB-012-S0-10-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 

06/09/16 Bromoform 63.6 CFSB-057 -S0-0.5-2 NA -
(K54589-CCV9) Chlorodibromomethane 21.9 CFMW-DUP9-SO 

CFMW-003a-S0-0.5-2 
CFMW-003a-S0-1 0-12 
CFMW-034-S0-0.5-2 
CFMW-DUP1 0-SO 
CFSB-035-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0 .5-2 
CFSB-053-S0-10-12 
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Associated 
Date Compound %D Samples Flag A or P 

06/10/16 2-Butanone 22.4 CFMW-034-S0-1 0-12 NA -
(K54614-CCV9) Bromoform 60.6 CFSB-035-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-372712 06/09/16 Methylene chloride 0.000435 mg/Kg CFSB-057 -S0-0.5-2 
CFMW-DUP9-SO 
CFMW-034-S0-0.5-2 
CFMW-DUP1 0-SO 
CFSB-035-S0-0.5-2 
CFSB-037-S0-10-12 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0.5-2 
CFSB-053-S0-1 0-12 

MB 460-372717 06/09/16 Methylene chloride 0.000370 mg/Kg CFS B-084-S0-1 0-12 
CFSB-071-S0-0.5-2 
CFSB-071-S0-1 0-12 
CFSB-069-S0-0.5-2 
CFS B-066-S0-1 0-12 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFS B-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-057-S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFSB-049-S0-0.5-2 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 
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Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB3-AQ 05/31/16 Methylene chloride 15 ug/L CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-003a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-034-S0-10-12MS/MSD Bromoform 175 (47-150) 169 (47-150) NA -
(CFMW-034-S0-1 0-12) 1, 1-Dichloroethene - 121 (80-120) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A or P 

LCS/D 460-372497 Chloroethane - 185 (40-150) NA -
(All water samples in SDG 460-114793-1) Cyclohexane - 155 (51-147) 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-372712 Bromoform 164 (47-150) 155 (47-150) NA -
(CFSB-057-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-003a-S0-1 0-12 
CFMW-034-S0-0.5-2 
CFMW-DUP1 0-SO 
CFSB-035-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-10-12 
CFSB-053-S0-0.5-2) 

LCS 460-372798 Bromoform 164 (47-150) - NA -
(CFMW-034-S0-1 0-12 
CFSB-035-S0-10-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

LCS/D 460-372497 Chloroethane 58 (S30) NA -
(All water samples in SDG 460-114793-1) 

X. Field Duplicates 

Samples CFSB-DUP7-SO and CFSB-071-S0-10-12, samples CFMW-DUP9-SO and 
CFMW-003a-S0-10-12, and samples CFMW-034-S0-0.5-2 and CFMW-DUP10-SO 
were identified as field duplicates. No results were detected in any of the samples with 
the following exceptions: 

Concentration (mg/Kg) 

Compound CFSB-DUP7-SO CFSB-071-S0-1 0-12 RPD (Limits) Flag A orP 

2-Butanone 0.0015 0.00078U 63 (S50) J (all detects) A 
UJ (all non-detects) 

Acetone 0.017 0.0056 101 (S50) J (all detects) A 

Benzene 0.00035 0.00047 29 (S50) - -

Cyclohexane 0.0011 0.0011 0 (S50) - -

Ethylbenzene 0.00027 0.00045 50 (S50) - -
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Concentration (mg/Kg) 

Compound CFSB-DUP7-SO CFSB-071-S0-1 0-12 RPD (Limits) Flag AorP 

Methyl cychlohexane 0.0022 0.0018 20 (S50) - -

m,p-Xylenes 0.0011 0.0017 43 (S50) - -

o-Xylene 0.00030 0.00058 64 (S50) J (all detects) A 

Toluene 0.0013 0.0022 51 (S50) J (all detects) A 

Concentration (mg/Kg) 

Compound CFMW-DUP9-SO CFMW-003a-S0-1 0-12 RPD (limits) Flag AorP 

Acetone 0.0078 0.0060 26 (S50) - -

Carbon disulfide 0.00060 0.00039U 42 (S50) - -

Concentration (mg/Kg) 

Compound CFMW-034-S0-0.5-2 CFMW-DUP1 0-SO RPD (limits) Flag AorP 

Acetone 0.0096 0.010 4 (S50) - -

Benzene 0.00043 0.00041 5 (S50) - -

Methyl cychlohexane 0.0012 0.00076 45 (S50) - -

m,p-Xylenes 0.00024 0.00015 46 (S50) - -

Toluene 0.00069 0.00048 36 (S50) - -

Tetrachloroethene 0.00028U 0.00032 13 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards Area (Limits) Compound Flag A orP 

CFSB-035-S0-1 0-12 2-Butanone-d5 768870 (188540-754158) Acetone J (all detects) A 
2-Butanone UJ (all non-detects) 
2-Hexanone 
4-Methyl-2-pentanone 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, field duplicate RPD, and internal standard area, data 
were qualified as estimated in nineteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114793-1 

I Samele I Comeound I Flag I A orP 

CFMW-EB3-AQ Bromomethane UJ (all non-detects) A 
Trip Blank Bromoform UJ (all non-detects) 

1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 

CFSB-084-S0-0.5-2 Cyclohexane J+ (all detects) A 
CFSB-OUP7-SO 
CFSB-068-S0-1 0-12 
CFSB-084-S0-1 0-12 
CFSB-071-S0-1 0-12 
CFSB-066-S0-1 0-12 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-054-S0-10-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-0.5-2 

CFSB-OUP7-SO 2-Butanone J (all detects) A 
CFSB-071-S0-10-12 UJ (all non-detects) 

CFSB-OUP7-SO Acetone J (all detects) A 
CFSB-071-S0-1 0-12 o-Xylene J (all detects) 

Toluene J (all detects) 

CFSB-035-S0-1 0-12 Acetone J (all detects) A 
2-Butanone UJ (all non-detects) 
2-Hexanone 
4-Methyl-2-pentanone 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration (%0) 

Continuing calibration (%0) 

Field duplicates (RPO) 

Field duplicates (RPO) 

Internal standards (area) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 
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LDC #: 3654481 
SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: (p / 2-!? / /Z, 
Page:_Lof ~ 

Reviewer: f? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 1 

2 1 
3.3 

4 l 

5 1 

6 3 
7 l 

8 \ 

9 3 
10; 
11 ~ 

123 

13J 

I ~alidation A[ea I I Comments 
I 

Sample receipt/Technical holding times A1A 
GC/MS Instrument performance check A 
Initial calibration/ICV A1.f\ ~~ ~9 .L. \~}-oo ()-- \0\1 !::=-PO 

Continuing calibration ~\..-\.) C..C.'V !:= j1) 

Laboratory Blanks ~vJ "-
'I ,sw Field blanks €"10 - 2..0 T~ .= '\-? --

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFS B-066-S0-0. 5-2 

CFSB-060-S0-0.5-2 

CFSB-084-S0-1 0-12 

CFSB-084-S0-0.5-2 

CFSB-DUP7-SO 

CFSB-071-S0-0.5-2 

CFSB-060-S0-10-12 

CFSB-068-S0-1 0-12 

CFSB-071-S0-1 0-12 

CFSB-069-S0-0.5-2 

CFSB-066-S0-1 0-12 

CFSB-069-S0-10-12 

CFSB-068-S0-0.5-2 

0 

0 

~ 
._svJ 

!:ow \..C..b 10 
~w 0== 
~vJ 
6 
A 

A 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~-~--

L:\Roux Associates\Columbia Falls\36544B1W.wpd 1 

,., 

D =Duplicate 
TB = Trip blank 

~--~ 

EB = Equipment blank 

LabiD 

460-114793-1 

460-114 793-2 

460-114 793-5 

460-114793-6 

460-114793-7 

460-114793-9 

460-114793-10 

460-114793-11 

460-114793-13 

460-114793-15 

460-114793-16 

460-114793-17 

460-114793-18 

~ :;;:r 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

---

I 



LDC #: 3654481 
SDG #: 460-114793-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD 

14? CFSB-055-S0-0.5-2 460-114793-21 

15.a CFSB-012-S0-0.5-2 460-114793-22 

16'?> CFSB-012-S0-1 0-12 460-114793-23 

17~ CFSB-054-S0-1 0-12 460-114793-24 

18~ CFSB-054-S0-0.5-2 460-114793-25 

19 '?I CFSB-055-S0-1 0-12 460-114793-26 

203 CFSB-059-S0-10-12 460-114793-28 

213 CFS B-057 -S0-1 0-12 460-114793-31 

223 CFSB-049-S0-10-12 460-114793-32 

23~ CFSB-059-S0-0.5-2 460-114793-33 

243 CFSB-049-S0-0.5-2 460-114793-34 

25? CFSB-057 -S0-0.5-2 460-114 793-35 

265 CFMW-EB3-AQ ~e;, 460-114793-36 

27, CFMW-DUP9-SO .v, 460-114793-38 

28'J. CFMW-003a-S0-0.5-2 460-114793-39 

29" CFMW-003a-S0-10-12 0. 460-114793-40 

3r:fZ. CFMW-03~S0-0.5-2 0._ 460-114793-42 ,.. 
31't CFMW-034-S0-10-12 460-114793-43 

32-t CFMW-DUP1 0-SO v'l. 460-114793-44 

33~ CFSB-035-S0-0.5-2 460-114 793-46 

3~ CFSB-037-S0-10-12 460-114 793-47 

35~ CFSB-036-S0-1 0-12 460-114 793-50 

36,. CFSB-034-S0-0.5-2 460-114793-51 

37'-- CFSB-036-S0-0.5-2 460-114793-53 

38~ CFSB-037-S0-0.5-2 460-114793-54 

39'3- CFSB-034-S0-1 0-12 460-114793-55 

40~ ~ CFSB-053-S0-0.5-2 460-114 793-56 

411J. CFSB-035-S0-1 0-12 460-114 793-57 

42.,.. CFSB-053-S0-10-12 460-114 793-58 

43~ Trip Blank 460-114 793-59 

444 CFMW-034-S0-1 0-12MS 460-114793-43MS 

451/- CFMW-034-S0-1 0-12MSD 460-114793-43MSD .... 
~o .... ?,:2-Co n CY ""~ "fl£) -:,-,?-"1'1e 46\ ~~ 

17~ Mf> qbO- 2>1~11]... ~~e> L\\-JO - ~ 1-:ltf ~7 
!~ M~ ~1..0- '31'1.1\1 

L:\Roux Associates\Columbia Falls\36544B1W.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: b 1~ ~ /!.1. 
Page:~f_"Y 

Reviewer: r2 
2nd Reviewer:~ 

Date 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 

Were all percent relative standard deviations (%RSD) and relative response factors 
within method criteria for 

a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
criteria of> 0. 

and relative 

Level IV checklist_8260B_rev01.wpd 

Page:_Lof ~ 
Reviewer: . fl_ 

2nd Reviewer: ~ 



L DC #:.----=-'?_(p-""st.J_,_~_._\?>_)_ VALIDATION FINDINGS CHECKLIST Page:_20t ].-

Reviewer: ~ 
2nd Reviewer: } 

be 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethene AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 A-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 
I 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane ITT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2, 3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. di\~ ro J.i 'ott)W\o ~ .. :\-~' \'\A_ 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list. wpd 



LDC #: 3~ ~</ RJ ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

-Vit NiA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y( N f.JtA ....................... '"' ..................................................................................................... ·-- ,.., -··-" ........................ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- b hZ \lb rt ?sJ.£>-~ '~ s ')-"),-./ oJJ:;:;~ 
+ "~ ~1·5"" 

+ \iT 2(o ·? 
' 

-t f 21.{(; 

~ ~SoC:,? qo.4 
+- 1"\TT ~fj,J; 

- J( -;~:1 

- {1/\f'.l\ ?G... 0 J 

+ ro/9\lCo 01-'2. :>') "2 - Ce. v..;.. Ss>S d-~.;- 1,~ L},;',-t ~ 
Ke> r.\!o 0- ~1,_ Co I ( 

+ (p/9\lv 0?-2. .,~ 1- c.C'J '-1 ...\J )()./ "?. (p 1 9 --'7 ~~I 
+- A ~K' r-Ae 4-J.,o- ?12.117 

+ c., u;.~ 

4- p 7(.. .4 

+ .::>~">7 -x-.1 \ 

+ "'4 \\ b \'54- S139-vc~9 'f.. ~3-Co X' ?.1-r:;D 
+ '1'1 .2-\ . GJ ?l- -v Lj-{7 ~"Y. 

f"\ 1!> 1\-(pl)- ~ 1 .i 7 rv 

CONCAL.wpd 

Page:Lof__! 
Reviewer:_F,_T_,__ __ 

2nd Reviewer: Cl-t. 

Qualifications 

J -/tAJ/ A- (tJO) 
1-t~/A 

,V 
~-/vtJ/£::... 
J-/~~tJ/ A 

~-\- c).;:J:/~ .. ( ~o.,. 0-v\ 

i5 -:t\4 ~ 6 ~ 

_r-t &.,JV /A tJO 

.... lJ 
,!J "'"""'.:>.~ "\\~\"'\ \f I 
's ~,.,, ")..y r~>cr.. PM 

.JicMiV/A (NO} 
_j 4 o\,.l; I A-

I 

) 



LOC #: 3 ~ :::.1/C/ Jd) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.. 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? (Y' v N.. tN/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
NM/A Yl Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ (..hohlo \( <; '-\ Ia l L\ - e..CJJ ~ M "].-j/. ~ ?). "\l 'H l.}..s 

+ 'f. roo.i.p M.~ 4\11 0- ? /J' 7a ® 

CONCAL.wpd 

I / Page: __ of __ 

Reviewer: __,_FT_,__ __ 
2nd Reviewer: _Q:z 

Qualifications 

j_+ dir /A ( t-J)? 

.1 '- / 



LDC #: d' S ij</,8/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
• • J N/A Was a method blank associated with every sample in this SDG? 
YJN N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 

'N N/A Was there contamination in the method blanks? If yes, please see the qualifications below. 
lank analysis date: (.. 14 \ )ltl 

--··-· ......... _. ·~ \\<.a • •~~~~·~·~~ ~~· oltJI~~. 

\J <l 
Compound I Blank ID I Sample Identification 

!M~ &.\-l.oO-..., 12-1\"J.-

E o. Ooo '1 "2>, 

Blank analysis d~~~ (., \ "\\It, 
Cone. units: 11\.1\a. · ~ Associated Samples: 0 Lo l ~ ~ d--4 

(jl 0 
Compound I Blank ID I Sample Identification 

I 'E' 
11'11~ 41o0-10lJ..-1111 
o.ooo::,1[ I I I I 

All results were qualified using the criteria stated below except those circled. 

v 
I 

I 

/ / 
Page: __ of __ 

Reviewer:___!_F...!T_____,=---
2nd Reviewer: .9, 

'Y' 'tO ( ) 

(tvo) 
'-

I I I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.wpd 



LDC#: 3~SV<II3/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 
. ,N NIA Were field blanks identified in this SDG? 

7 

N NIA ~re target compounds detected in t~j\l .~ayks? 
Blank units: v Associated sample units: \<0 . _,_ '·' 
F~id't;j~~kt;~·e: (ci~/e ~·n~ .... Field Blank I Rinsate I Trip Blank I Other: e'?_:, Associated Samples: 

Compound I Blank ID I Sample Identification 

I I 'l.(p I I I I I I 
17 t= J \S _] I I I I I 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
•• ""''-'~ ...,.Q •• n. -..yJJe: (circle one) . '"""'' ..... ~'"""' ,,, , , '"'"""""~-, . , IIJ ...... """'''", -"· ·-·. . ·~~~~·~-~~ ~~· ·•tJ•~~-

Compound I Blank ID I Sample Identification 

I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

o:kJ 

I 
___ L 

I 

a..::t-
~ ?..~I 2.--~ 

Page:~of_/ 
Reviewer:_..:.F__,T __ 

2nd Reviewer: ~ 

~,t:= (7 ~(NQ) 

I I I 
I I I 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I="QJ k"llC:::r'J wnrl 



.LDC#: 3bSVYJ3/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

I / 
Page:_of __ 

Reviewer:__,_FT_,____ __ 
2nd Reviewer: ~ 

Y '"f'l N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? !f no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 

\.,;'" 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

-

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~~~ 'ts X \15" ( ~1- t>D ) {b~ ( ~1-\!7)) ( ) ~I J+d.i:A/A tJX/ 
\-\ ( ) P- l ( ~-p.O) ( ) .JI J.; 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: a' w~;3) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~ ~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
't>l N/A Was a LCS required? 

y/ 'w'N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~\0 1-\~ .. ~,j.~- D ( ) \65 ( 4-0 -\SO ) ( ) o.\\~ 
~'==-> ';> ( ) IS~ <~l-l"'ltl ( ) 

' D ( ) ( ) s"B< ~0) --;v 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

U!blp ~~0-~1l.1lJ· x ttA <'\-1-ISOl '~ <L\1-\SO l ( ) ~, '1-1 -v ~0 32·¥~0 

( ) ( ) ( ) a.\r W\~ '-tl,0·?1l-71Y 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

t.cJ:> 4~0-~ 1")..1 Be ')( \lo~ <"\1--\SOJ ( ) ( ) "b! ~ ,, 
( ) ( ) ( ) N\~ 1-\lD 0- ~ lZ-1 '?'fJ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

/ / 
Page:_of __ 

Reviewer: FT 
~-'----

2nd Reviewer: ~ 

Qualifications 

~-r.\J/P ( t-JO ) 
J, \... / 

J /~If 
I 

Y'~ /P (~D) 
./ 

_}t~ )'( (,vV 
'-- / 



LDC#: ~ b SZ/1../ ,J3 J VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (~50) 

Compound 5 9 RPD 

M 0.0015 0.00078U 63 

F 0.017 0.0056 101 

v 0.00035 0.00047 29 

ssss 0.0011 0.0011 0 

EE 0.00027 0.00045 50 

TTTT 0.0022 0.0018 20 

RRR 0.0011 0.0017 43 

sss 0.00030 0.00058 64 

cc 0.0013 0.0022 51 

Concentration (mg/Kg) (~50) 

Compound 27 I 29 RPD 

1: I 
0.0078 

I 
0.0060 

I 
26 

0.00060 0.00039U 42 

Concentration (mg/Kg) (~50) 

Compound 30 32 RPD 

F 0.0096 0.010 4 

v 0.00043 0.00041 5 

TTTT 0.0012 0.00076 45 

RRR 0.00024 0.00015 46 

cc 0.00069 0.00048 36 

AA 0.00028U 0.00032 13 

V:\FIELD DUPLICATES\36544B1.wpd 

I 

/ / 
Page:_of_ 

Reviewer:_p_ / 
2nd Reviewer:~ 

Qual 

J/UJ/A 

JDET/A 

JDET/A 

JDET/A 

Qual 

I 

Qual 



LDC#: 3ro~v8/ VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

Page: _!of~ 
Reviewer:.----'T'--_ 

2nd Reviewer: ~ 

.... ~~/A Were all internal standard area counts within -50 to +1 00% of the associated calibration standard? 
( Y,N/A Were the retention times of the internal standards within +/- 30 seconds of the retention times of the associated calibration standard? 

<I n~•~ c:.~~~~ft 1n 

(BCM) = Bromochloromethane 
(DFB) = 1 ,4-Difluorobenzene 
(CBZ) = Chlorobenzene-d5 

INTST.wpd 

!.\' 

Internal 

'-- ~1G\t'IDJ\ e. J s;-

(PFB) = Pentafluorobenzene 
(4DCB) = 1 ,4-Dichlorobenzene-d4 
(2DCB) = 1 ,2-Dichlorobenzene-d4 

Ar,.,. II imitc:::l gT II;,.,...;+~\ n. ·~H~;~~•;~~~ 

11o~~.q.o (\~'is~o- _j}\AJ/A l'\Ot Dtl 
i9-l\~ ) I"'\ lA. .Jl f" N\ I =l; 'I 

I u 

(FBZ) = Fluorobenzene 



LDC#: 3 C S{L'y/..6/ 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF}, average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
gcms9 c 

cc 
JJJ 

Where: 

Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

2.1567 2.1567 

0.5027 0.5027 

1.8547 1.8547 

1.7653 1.7653 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1597 2.1597 5.5 

0.5095 0.5095 4.4 

1.8911 1.8911 5.1 

1.7962 1.7962 4.6 

Recalculated 

%RSD 

5.5 

4.4 

5.1 

4.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051016 9 



LDC #: .3 6 S:1/V,8 / 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of __ / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250/1 OOOstd) 

I CAL 6/6/2016 M 0.3739 

GCMS4 c 0.4767 

cc 1.6769 

JJJ 1.7315 

Where: 

Recalculated 

(RRF 50/250/1 OOOstd) 

0.3739 

0.4767 

1.6769 

1.7315 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4129 0.4129 10.5 

0.4517 0.4517 11.1 

1.8133 1.8133 10.6 

1.7895 1.7895 5.7 

Recalculated 

%RSD 

10.5 

11.1 

10.6 

5.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

060616 4 



LDC#: ..3 66""¥V..8/ 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / -- -
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/24/2016 M 

gcms13 c 
cc 
JJJ 

Where: 

Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

0.3558 0.3558 

0.4921 0.4921 

1.5696 1.5696 

1.5287 1.5287 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3535 0.3535 3.6 

0.4772 0.4772 6.1 

1.5251 1.5251 4.4 

1.4412 1.4412 5.2 

Recalculated 

%RSD 

3.6 

6.1 

4.4 

5.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

05241613 



LDC#: 0 ' ~--c../fL d / Page:_1_of_1_ 

Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C;.)/(A;.)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) (initial) (CCI (CCI 

1 ~lj£-\~1 <:.h''(o ~ (IS1) ~-\~91 2_.w-, 'r·"J,01 

C!V-J-0) C- (IS2) 0 -so=ts- o.ss:;, 7 fO.SS?7 
c.c... (IS3) l· 1{~ \ \ '2..05~ '7 .o~) 

i jj_J (IS4) \·l~lor \. ~ 'i l ,.<=y&) 
II~'>\ 

2 \<t:Sl\ to \Lj (., /lo lllo (IS1) 2.-\~ y ~-~~~ 
~-~ (IS2) 0·'5?\z.\- o,s;;?l~ 

(IS3) I .4,S ~ 1·'1~ 
j (IS4) / \.\(::}-~ 1-1(1-~ 

IIS5l 

3 

I 4 I I I II II Ln 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

-y, 1/ "]/:)/ 

c.J.7 <61 
tl,..~ ~~ 

\0.? 10·_? 

0 ·I o·/ 
-+. ?:> ~-? 

?;>·& -.3~/o 

~.? ~-~ 

II I I 



LDC #: -.3 6 SV'S/ ,S / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: ~ _ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C1,)/(A1,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A,,= Area of associated internal standard 
c. = Concentration of compound, c,, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comnound IReference internal Standard\ Jinitiall (CC\ ICC\ 

1 i'l'?~ 
{p 1 ~I'"' N\ (IS1) tJ·~S?~ 0. ,...q~ 1 0. -v'!C"1 

C!.eATI_? (!J (IS2) 0"~11.P' 0. 1..\ !S'O) 0-'-1-1~9 

w (IS3) \-~v~ \ \-~~ \·~4 
j.l0 (IS4) \. '\-'4 \Y \-~5~ "'~~ 

(185\ 

2 
1>'1-~~.r "/9lllo tl\ (IS1) O·'·HP9 o. ~.;:> o.ws3 

c... (IS2) o.~sn. O.a..\1 \ ~ 0·'1113 
~ (IS3) l- ~\~"? 1-""~ 1·~'14 
.Jj ) (IS4) 1·lc,rl~ I· C.fl. 1 1·~~7 

(ISS\ 

p"Z-"2. ?B) "'~]lb 0.1;)1 (o ~ 0 ·b7bY 3 
ac,vt+ o. S'loK(.j o. ~g5_( 

1-40~ \.iO~ 

r II J .. ~~;- \·~~ 

4 

I I 

CON CAL 41S.WPD 

Reported Recalculated 
%0 %0 

l"'-4 llo-4 
0-? t0-3 
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'-\-· Q ~-.3 
~-~ +·1 
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~~~ &.~ 
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LDC #: 3 ~ SZ/tl 8/ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10: J1 I 

Surrogate 
Spiked 

Dibromofluoromethane ~-o.a 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 
11 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1, 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

c;'}.v --\0~ 

5J..-~ \0~ 

so.?:> \0' 
~·S \ () 1 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Surrogate Recovery 

Found ReJ!orted 

Percent 
Recovery Percent 

Recalculated Difference 

10) 0 
Jo~ 

1ol 
10) II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3' s-~1/,8/ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC- MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ¥ 'f "' '{~ 

I I 
Spike Sample Spiked Sample 

Ad~j~ concen~lW Cotc;;iG Compound (#n!'l (~~ 

l(:.;;t·~'i\\i~~:\if~;;';/!g:\(il:;F([fl~1~1;~f'~t'11 I.. 1
Mc::n 

.., ..... 
VMc::n MC:: ------ MC:. 

1, 1-Dichloroethene o.o-z.otJ o. 1:::>20/, ;vtJ o. OJ.:P /.:; o. f!J')('O 

Trichloroethene !VO o.o~!/ £). 02-?1 (p 

Benzene t).OOCZ-3> 0·02-/0 0·0],-~ 

Toluene {). oott/ o.o~tlo CJ.oz...Pl( 

Chlorobenzene ' }10 0. D2-/ t./ a.o~ 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M"triY C::nilu> M"triv SoikP. nunlir.:.tP I MSLMSO 

Percent Recovery Percent Recovery I RPD 

klon~..+o~ o~~ ,,.. ~;~,.,..,.,,.. R"nnrtorl Q,.,..,.,,.., obtorl: 

II?:> II l; (2./ /2/ ;0 lo 
;oC, fO/.:, /1~-- !If"" ;/ II 

;otj /Of fOi{ /0&' 7 1 
10/ fO J to-/ ;ol ~ -~ 
to? /07 110 /10 ~ " 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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LDC #: 13 C. ~~qtZ; / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: L.e.-~ t{:t.-o- 37~7~B 

I Compound I 
Spike Spiked Sample I I CS II I CSD II I CS£1 CSD I 
Addefk Concentri~ I II II I ( 1'11.~ ~,.....- ( m.,.,..-j Percent Recove!:l Percent Recove!:l RPD 

ll\:1g;i;- v (/ 

I I II I II I Recalculated I LCS LCSD LCS LCSD Re~orted Recalc. Re~orted Recalc. Re~orted 

1, 1-Dichloroethene o.o2. oO tJl:l.. 0 0).,~- tvPr ;;3 ({ l;; 

Trichloroethene o. ozjf::, JO<(} /OX 

0.02// /0~-
/ 

Benzene ;o~ 

ao~;o /0~ fO~ ~ 
v 

Toluene 

Chlorobenzene v il o.oz../) 
' 

/07 /07 N--A _.../ l------
., 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (8xl(I,)(DF) Example: 
(A;,)(RRF)(V0)(%S) 

~\ J Ax = Area of the characteristic ion (EICP) for the Sample 1.0. 
' 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

ex~. internal standard 
( -uJ ..,.., ~ ) ( ~ ) (t;) 

I, = Amount of internal standard added in nanograms Cone.= 
(ng) (5~"2.11?) ( (.~88 D )(s--b~~)(of1s~ 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 

o. oo 1\ ""0 \~6 or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 3654482a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 
CFSB-060-S0-0.5-2 460-114 793-2 Soil 05/27/16 
CFSB-084-S0-0-0.5 460-114 793-3 Soil 05/27/16 
CFSB-071-S0-0-0.5 460-114793-4 Soil 05/27/16 
CFSB-084-S0-1 0-12 460-114793-5 Soil 05/27/16 
CFSB-084-S0-0.5-2 460-114793-6 Soil 05/27/16 
CFSB-DUP7 -SO 460-114793-7 Soil 05/27/16 
CFSB-060-S0-0-0. 5 460-114 793-8 Soil 05/27/16 
CFSB-071-S0-0.5-2 460-114 793-9 Soil 05/27/16 
CFSB-060-S0-1 0-12 460-114793-10 Soil 05/27/16 
CFSB-068-S0-1 0-12 460-114793-11 Soil 05/27/16 
CFSB-066-S0-0-0.5 460-114793-12 Soil 05/27/16 
CFSB-071-S0-10-12 460-114793-13 Soil 05/27/16 
CFSB-069-S0-0-0.5 460-114793-14 Soil 05/27/16 
CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
CFSB-066-S0-1 0-12 460-114793-16 Soil 05/27/16 
CFSB-069-S0-1 0-12 460-114793-17 Soil 05/27/16 
CFSB-068-S0-0.5-2 460-114793-18 Soil 05/27/16 
CFSB-055-S0-0-0.5 460-114793-19 Soil 05/28/16 
CFSB-054-S0-0-0.5 460-114793-20 Soil 05/28/16 
CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 
CFSB-012-S0-0.5-2 460-114 793-22 Soil 05/28/16 
CFSB-0 12-S0-1 0-12 460-114 793-23 Soil 05/28/16 
CFSB-054-S0-1 0-12 460-114 793-24 Soil 05/28/16 
CFSB-054-S0-0.5-2 460-114 793-25 Soil 05/28/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-055-S0-1 0-12 460-114 793-26 Soil 05/28/16 
CFSB-057 -S0-0-0 .5 460-114 793-27 Soil 05/28/16 
CFSB-059-S0-10-12 460-114 793-28 Soil 05/28/16 
CFSB-DUP8-SO 460-114 793-29 Soil 05/28/16 
CFSB-059-S0-0-0.5 460-114 793-30 Soil 05/28/16 
CFSB-057-S0-10-12 460-114 793-31 Soil 05/28/16 
CFSB-049-S0-10-12 460-114793-32 Soil 05/28/16 
CFSB-059-S0-0.5-2 460-114 793-33 Soil 05/28/16 
CFSB-049-S0-0.5-2 460-114793-34 Soil 05/28/16 
CFSB-057 -S0-0 .5-2 460-114793-35 Soil 05/28/16 
CFMW-EB3-AQ 460-114 793-36 Water 05/31/16 
CFMW-EB3-AQRE 460-114793-36RE Water 05/31/16 
CFMW-003a-SO-O-O. 5 460-114 793-37 Soil 05/31/16 
CFMW-DUP9-SO 460-114793-38 Soil 05/31/16 
CFMW-003a-SO-O. 5-2 460-114 793-39 Soil 05/31/16 
CFMW-003a-S0-1 0-12 460-114793-40 Soil 05/31/16 
CFMW-034-S0-0-0.5 460-114793-41 Soil 05/31/16 
CFMW-034-S0-0.5-2 460-114 793-42 Soil 05/31/16 
CFMW-034-S0-10-12 460-114793-43 Soil 05/31/16 
CFMW-DUP10-SO 460-114793-44 Soil 05/31/16 
CFSB-035-S0-0-0.5 460-114793-45 Soil 05/31/16 
CFSB-035-S0-0.5-2 460-114793-46 Soil 05/31/16 
CFSB-037-S0-10-12 460-114 793-4 7 Soil 05/31/16 
CFSB-036-S0-0-0.5 460-114 793-48 Soil 05/31/16 
CFSB-037 -S0-0-0.5 460-114 793-49 Soil 05/31/16 
CFSB-036-S0-1 0-12 460-114793-50 Soil 05/31/16 
CFSB-034-S0-0.5-2 460-114793-51 Soil 05/31/16 
CFSB-034-S0-0-0.5 460-114 793-52 Soil 05/31/16 
CFSB-036-S0-0.5-2 460-114 793-53 Soil 05/31/16 
CFSB-037 -S0-0.5-2 460-114793-54 Soil 05/31/16 
CFSB-034-S0-1 0-12 460-114793-55 Soil 05/31/16 
CFSB-053-S0-0.5-2 460-114793-56 Soil 05/31/16 
CFSB-035-S0-1 0-12 460-114793-57 Soil 05/31/16 
CFSB-053-S0-1 0-12 460-114793-58 Soil 05/31/16 
CFSB-084-S0-0-0.5MS 460-114793-3MS Soil 05/27/16 
CFSB-084-S0-0-0.5MSD 460-114793-3MSD Soil 05/27/16 
CFSB-057 -S0-0-0.5MS 460-114793-27MS Soil 05/28/16 
CFSB-057 -S0-0-0.5MSD 460-114793-27MSD Soil 05/28/16 
CFMW-034-S0-1 0-12MS 460-114793-43MS Soil 05/31/16 
CFMW-034-S0-1 0-12MSD 460-114793-43MSD Soil 05/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria with the following exceptions: 

Sample Compound Finding Criteria Flag AorP 

CFSB-057 -S0-1 0-12 All compounds Cooler temperature was Cooler temperature J- (all detects) A 
CFSB-049-S0-1 0-12 reported at 11 o C upon must be 4±2°C. UJ (all non-detects) 
CFSB-049-S0-0.5-2 receipt by the laboratory. 
CFSB-057-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Sample Compound Until Extraction Collection Until Extraction Flag AorP 

QRE All compounds 8 7 UJ (all non-detects) A 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 
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IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/06/16 Hexachlorocyclopentadiene 21.6 CFSB-084-S0-0-0.5 UJ (all non-detects) A 
(X14537-CCV5) 

06/06/16 2,4-Dinitrophenol 21.4 CFSB-084-S0-0-0.5 NA -
(X14537-CCV5) 4-Nitroaniline 20.8 

Di-n-octylphthalate 23.6 

06/10/16 2,2'-0xybis(1-chloropropane) 26.4 CFSB-037 -S0-1 0-12 NA -
(X14711-CCV5) 4-Nitrophenol 30.0 CFSB-036-S0-0-0.5 

Di-n-octylphthalate 54.5 CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-053-S0-0.5-2 

06/10/16 Hexachlorocyclopentadiene 25.3 CFSB-037 -S0-1 0-12 UJ (all non-detects) A 
(X14711-CCV5) CFSB-036-S0-0-0.5 

CFSB-037-S0-0-0.5 
CFSB-036-S0-10-12 
CFSB-053-S0-0.5-2 

06/10/16 Bis(2-ethylhexyl)phthalate 25.7 CFSB-036-S0-0-0.5 J+ (all detects) A 
(X14711-CCV5) CFSB-037 -S0-0-0.5 

06/10/16 Bis(2-ethylhexyl)phthalate 25.7 CFSB-037 -S0-1 0-12 NA -
(X14711-CCV5) CFSB-036-S0-1 0-12 

CFSB-053-S0-0.5-2 

06/10/16 Caprolactam 21.3 CFSB-037 -S0-1 0-12 NA -
(X14712-CCV) CFSB-036-S0-0-0.5 

CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-053-S0-0.5-2 

06/11/16 2,2'-0xybis(1-chloropropane) 20.6 CFSB-057-S0-10-12 NA -
(X 14 7729-CCV) 4-Nitrophenol 23.0 CFS B-049-S0-1 0-12 

Di-n-octylphthalate 34.6 CFSB-049-S0-0.5-2 
CFSB-057-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-035-S0-1 0-12 

06/11/16 Bis(2-ethylhexyl)phthalate 24.7 CFSB-057 -S0-1 0-12 J+ (all detects) A 
(X 14 7729-CCV) CFMW-003a-S0-0-0.5 

CFSB-037 -S0-0.5-2 
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Associated 
Date Compound %0 Samples Flag 

06/11/16 Bis(2-ethylhexyl)phthalate 24.7 CFSB-049-S0-1 0-12 NA -
(X 14 7729-CCV) CFSB-049-S0-0.5-2 

CFSB-057 -S0-0.5-2 
CFMW-003a-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-034-S0-10-12 
CFSB-035-S0-1 0-12 

06/11/16 lndeno(1 ,2,3-cd)pyrene 21.6 CFSB-057 -S0-1 0-12 J+ (all detects) A 
(X 14 7729-CCV) CFSB-049-S0-0.5-2 

CFSB-057 -S0-0.5-2 
CFSB-034-S0-0.5-2 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-10-12 
CFSB-035-S0-1 0-12 

06/11/16 lndeno(1 ,2,3-cd)pyrene 21.6 CFSB-049-S0-1 0-12 NA -
(X 14 7729-CCV) CFMW-003a-S0-0-0.5 

CFMW-003a-S0-1 0-12 

06/07/16 Pyrene 22.6 CFSB-066-S0-0.5-2 J+ (all detects) A 
(Z4180502-CCV11) CFSB-060-S0-0.5-2 

CFSB-071-S0-0-0.5 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-071-S0-0.5-2 
CFSB-060-S0-10-12 
CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 
CFS B-066-S0-1 0-12 
CFSB-054-S0-0-0.5 
CFMW-034-S0-0.5-2 

06/07/16 Pyrene 22.6 CFSB-DUP7-SO NA -
(Z4180502-CCV11) 

06/07/16 Butylbenzylphthalate 20.8 CFSB-071-S0-0-0.5 J+ (all detects) A 
(Z4180502-CCV11) CFSB-071-S0-0.5-2 

CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 

06/07/16 Butylbenzylphthalate 20.8 CFSB-066-S0-0.5-2 NA -
(Z4180502-CCV11) CFSB-060-S0-0. 5-2 

CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-066-S0-1 0-12 
CFSB-054-S0-0-0.5 
CFMW-034-S0-0.5-2 

7 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\3654482A_RA4.DOC 



Associated 
Date Compound %0 Samples Flag AorP 

06/07/16 Di-n-octylphthalate 21.2 CFSB-066-S0-0.5-2 NA -
(Z4180502-CCV11) CFSB-060-S0-0.5-2 

CFSB-071-S0-0-0.5 
CFSB-084-S0-10-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 
CFSB-066-S0-10-12 
CFSB-054-S0-0-0.5 
CFMW-034-S0-0.5-2 

06/07/16 Hexachlorocyclopentadiene 26.8 CFSB-060-S0-0-0.5 UJ (all non-detects) A 
(Z4180533-CCV11) Hexachlorobenzene 20.3 CFSB-066-S0-0-0.5 UJ (all non-detects) 

CFSB-055-S0-0-0.5 

06/07/16 4-Nitrophenol 45.5 CFSB-060-S0-0-0.5 NA -
(Z4180533-CCV11) 4-Nitroaniline 30.7 CFSB-066-S0-0-0.5 

Di-n-octylphthalate 35.7 CFSB-055-S0-0-0.5 

06/09/16 Di-n-octylphthalate 29.6 CFSB-071-S0-10-12 NA -
(Z4180630-CCV11) CFSB-069-S0-0-0.5 

CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFMW-034-S0-0-0.5 
CFMW-034-S0-0. 5-2 
CFSB-035-S0-0-0. 5 
CFSB-035-S0-0.5-2 

06/09/16 Hexachlorocyclopentadiene 24.2 CFSB-055-S0-0.5-2 UJ (all non-detects) A 
(Z4180661-CCV11) CFSB-012-S0-0.5-2 

CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-10-12 
CFSB-057 -S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO 

06/09/16 4-Nitrophenol 24.9 CFSB-055-S0-0.5-2 NA -
(Z4180661-CCV11) Di-n-octylphthalate 25.9 CFSB-012-S0-0.5-2 

CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO 
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Associated 
Date Compound %0 Samples Flag AorP 

06/09/16 Butylbenzylphthalate 20.1 CFSB-057 -S0-0-0.5 J+ (all detects) A 
(Z4180661-CCV11) CFSB-DUP8-SO 

06/09/16 Butylbenzylphthalate 20.1 CFSB-055-S0-0.5-2 NA -
(Z4180661-CCV11) CFSB-012-S0-0.5-2 

CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO 

06/09/16 Bis(2-ethylhexyl)phthalate 21.5 CFSB-055-S0-0.5-2 J+ (all detects) A 
(Z4180661-CCV11) CFSB-054-S0-0.5-2 

CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFMW-003a-S0-0.5-2 

06/09/16 Bis(2-ethylhexyl)phthalate 21.5 CFSB-012-S0-0.5-2 NA -
(Z4180661-CCV11) CFSB-012-S0-1 0-12 

CFSB-054-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-DUP1 0-SO 

06/12/16 2,2'-0xybis(1-chloropropane) 23.0 CFSB-034-S0-0-0 .5 NA -
(X14835-CCV5) 4-Nitrophenol 22.0 

Di-n-octylphthalate 26.9 

06/12/16 lndeno(1 ,2,3-cd)pyrene 21.3 CFS B-034-S0-0-0. 5 J+ (all detects) A 
(X14835-CCV5) 

06/12/16 Acetophenone 21.6 CFMW-EB3-AQRE UJ (all non-detects) A 
(M228616A-CCV6) N-Nitroso-di-n-propylamine 33.7 UJ (all non-detects) 

06/12/16 lndeno(1 ,2,3-cd)pyrene 27.1 CFMW-EB3-AQRE NA -
(M228616A-CCV6) Dibenz(a,h)anthracene 23.7 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

Samples CFMW-EB3-AQ and CFMW-EB3-AQRE were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFSB-084-S0-0-0.5MS/MSD 2,3,4,6-Tetrachlorophenol 56 (57-113) 40 (57-113) UJ (all non-detects) A 
(CFSB-084-S0-0-0.5) 4,6-Dinitro-2-methylphenol 15 (51-124) 10 (51-124) UJ (all non-detects) 

2,4-Dinitrophenol 6 (26-137) 4 (26-137) UJ (all non-detects) 
Pentachlorophenol 21 (47-115) 13 (47-115) UJ (all non-detects) 

CFSB-084-S0-0-0.5MS/MSD Atrazine - 121 (41-116) NA -
(CFSB-084-S0-0-0.5) 

CFSB-057-S0-0-0.5MS/MSD 2,4,5-Trichlorophenol 58 (59-105) 49 (59-1 05) UJ (all non-detects) A 
(CFSB-057-S0-0-0.5) 2,3,4,6-Tetrachlorophenol - 38 (57-113) UJ (all non-detects) 

2 ,4,6-Trichlorophenol - 54 (61-107) UJ (all non-detects) 
2,4-Dinitrophenol - 14 (26-137) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol - 23 (51-124) UJ (all non-detects) 

CFSB-057 -S0-0-0.5MS/MSD Atrazine 124 (41-116) - NA -
(CFSB-057 -S0-0-0.5) Di-n-butylphthalate 116 (62-114) 

CFSB-057 -S0-0-0.5MS/MSD Butylbenzylphthalate 124 (62-123) - J+ (all detects) A 
(CFSB-057 -S0-0-0.5) 

CFSB-057 -S0-0-0.5MS/MSD Pentachlorophenol 39 (47-115) 10 (47-115) J- (all detects) A 
(CFSB-057 -S0-0-0.5) 

CFMW-034-S0-1 0-12MS/MSD 2,3,4,6-Tetrachlorophenol 45 (57-113) 45 (57-113) UJ (all non-detects) A 
(CFMW-034-S0-1 0-12) 2,4-Dinitrophenol 4 (26-137) 4 (26-137) UJ (all non-detects) 

4,6-Dinitro-2-methylphenol 8 (51-124) 11 (51-124) UJ (all non-detects) 
Pentachlorophenol 25 (47-115) 23 (47-115) UJ (all non-detects) 
2,4,5-Trichlorophenol - 54 (59-1 05) UJ (all non-detects) 
2,4,6-Trichlorophenol - 59 (61-1 07) UJ (all non-detects) 
Hexachlorobenzene - 64 (65-117) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 
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Spike ID RPD 
I (Associated Samples) Com~ound (Limits) Flag AorP 

CFSB-084-S0-0-0.5MS/MSD 2,3,4,6-Tetrachlorophenol 33 (S30) NA -
(CFSB-084-S0-0-0.5) 4,6-Dinitro-2-methylphenol 44 (S30) 

Pentachlorophenol 43 (S30) 

CFSB-057 -S0-0-0.5MS/MSD Pentachlorophenol 99 (S30) J (all detects) A 
(CFSB-057-S0-0-0.5) 

CFSB-057 -S0-0-0.5MS/MSD 2,3,4,6-Tetrachlorophenol 44 (S30) NA -
(CFSB-057 -S0-0-0.5) 2,4-Dinitrophenol 84 (S30) 

4,6-Dinitro-2-methylphenol 76 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples were analyzed as required by the method with the following 
exception: 

Associated Associated 
LCSID Finding Criteria Compounds Samples Flag 

LCS/D 460-371852 Acids compounds All target All acid compounds CFMW-EB3-AQ UJ (all non-detects) 
were not added during compounds should 
the extraction process. be added. 

Percent recoveries were with QC limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound o/oR (Limit~) o/oR (Limits)_ Flag AorP 

LCS 460-371635 Atrazine 134 (41-116) - NA -
(CFSB-066-S0-0.5-2 Caprolactam 140 (44-129) -
CFSB-060-S0-0.5-2 
CFSB-084-S0-0-0.5 
CFSB-071-S0-0-0.5 
CFSB-084-S0-10-12 
CFS B-084-S0-0. 5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0.5 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-055-S0-0-0.5 
CFSB-054-S0-0-0.5) 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flaa A orP 

LCS 460-371637 Benzo(g, h, i)perylene 132(49-124) - J+ (all detects) p 
(CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP1 0-SO) 

LCS 460-371637 Benzo(g, h, i)perylene 132 (49-124) - NA -
(CFSB-054-S0-1 0-12 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2) 

LCS 460-371637 Bis(2-ethylhexyl)phthalate 128 (60-125) - J+ (all detects) p 
(CFSB-055-S0-0.5-2 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFMW-003a-S0-0.5-2) 

LCS 460-371637 Bis(2-ethylhexyl)phthalate 128 (60-125) - NA -
(CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-DUP1 0-SO) 

LCS 460-371637 Butyl benzyl phthalate 127 (62-123) - J+ (all detects) p 
(CFSB-057-S0-0-0.5 
CFSB-DUP8-SO) 

LCS 460-371637 Butylbenzylphthalate 127 (62-123) - NA -
(CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-10-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO) 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS 460-371637 Dibenz(a,h)anthracene 129 (54-126) - J+ (all detects) p 
(CFSB-055-S0-0.5-2 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP1 0-SO) 

LCS 460-371637 Dibenz(a,h)anthracene 129 (54-126) - NA -
(CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-059-S0-1 0-12 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2) 

LCS 460-371637 Di-n-butylphthalate 121 (62-114) - NA -
(CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFS B-054-S0-0. 5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO) 

LCS 460-371852 Hexachlorobutadiene 43 (47-100) 39 (47-100) UJ (all non-detects) p 
(CFMW-EB3-AQ) Nitrobenzene 63 (66-1 05) 61 (66-105) UJ (all non-detects) 

2-Methylnaphthalene - 61 (62-104) UJ (all non-detects) 
Hexachloroethane - 40 (44-91) UJ (all non-detects) 
lsophorone - 58 (61-1 07) UJ (all non-detects) 

LCS/D 460-372374 2-Nitrophenol 60 (72-1 05) 70 (72-105) UJ (all non-detects) p 
(CFMW-EB3-AQRE) 4,6-Dinitro-2-methylphenol 68 (72-125) 68 (72-125) UJ (all non-detects) 

Hexachlorocyclopentadiene 41 (42-115) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFSB-DUP7-SO and CFSB-071-S0-10-12, samples CFSB-DUP8-SO and 
CFSB-059-S0-0-0.5, samples CFMW-DUP9-SO and CFMW-003a-S0-10-12, and 
CFMW-034-S0-0.5-2 and CFMW-DUP1 0-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration (mg/Kg) 

Compound CF5B-DUP8-50 CF5B-059-50-0-0.5 RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.015 0.023 42 (S50) - -

Acenaphthene 0.12 0.22 59 (S50) J (all detects) A 

Anthracene 0.28 0.48 53 (S50) J (all detects) A 

Benzo(a)anthracene 1.5 2.5 199 (S50) J (all detects) A 

Benzo(a)pyrene 2.0 2.9 37 (S50) - -

Benzo(b)fluoranthene 2.4 3.7 43 (S50) - -

Benzo(g, h, i)perylene 2.3 2.9 23 (S50) - -

Benzo(k)fluoranthene 1.1 1.4 24 (S50) - -

Bis(2-ethylhexyl)phthalate 0.17 0.064 91 (S50) J (all detects) A 

Butylbenzylphthalate 0.019 0.11U 141 (S50) J (all detects) A 
UJ (all non-detects) 

Carbazole 0.26 0.40 42 (S50) - -

Chrysene 2.1 3.0 35 (S50) - -

Dibenz(a,h)anthracene 0.59 0.80 30 (S50) - -

Dibenzofuran 0.048 0.097 68 (S50) J (all detects) A 

Fluoranthene 2.5 3.7 39 (S50) - -

Fluorene 0.084 0.15 56 (S50) J (all detects) A 

lndeno(1 ,2,3-cd}pyrene 2.3 2.9 23 (S50) - -

Naphthalene 0.064 0.095 39 (S50) - -

Pentachlorophenol 0.46 0.53 14 (S50) - -

Phenanthrene 1.2 2.1 55 (S50) J (all detects) A 

Pyrene 2.4 3.8 45 (S50) - -
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Concentration (mg/Kg) 

Compound CFMW-034-50-0.5-2 CFMW-DUP1 0-50 RPD (Limits) Flag AorP 

Acenaphthene 0.040 0.012 108 {S50) J (all detects) A 

Anthracene 0.060 0.033U 58 {S50) J (all detects) A 
UJ (all non-detects) 

Benzo(a)anthracene 0.24 0.066 114 {S50) J (all detects) A 

Benzo(a)pyrene 0.25 0.073 199 {S50) J (all detects) A 

Benzo(b)fluoranthene 0.63 0.086 152 {S50) J (all detects) A 

Benzo(g, h, i)perylene 0.26 0.080 106 {S50) J (all detects) A 

Benzo(k)fluoranthene 0.19 0.031 144 (S50) J (all detects) A 

Carbazole 0.044 0.0086U 135 {S50) J (all detects) A 
UJ (all non-detects) 

Chrysene 0.41 0.085 131 {S50) J (all detects) A 

Dibenz(a,h)anthracene 0.10 0.019 136 {S50) J (all detects) A 

Dibenzofuran 0.014 0.011U 24 {S50) - -

Fluoranthene 0.44 0.12 114 {S50) J (all detects) A 

Fluorene 0.027 0.0076U 112 {S50) J (all detects) A 
UJ (all non-detects) 

lndeno(1 ,2,3-cd)pyrene 0.27 0.083 106 {S50) J (all detects) A 

Naphthalene 0.016 0.0088U 58 {S50) J (all detects) A 
UJ (all non-detects) 

Phenanthrene 0.28 0.073 117 {S50) J (all detects) A 

Pyrene 0.37 0.13 96 {S50) J (all detects) A 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed unusable as follows: 

I Sample I compound I FlaQ I AorP I 
I CFMW-EB3-AQRE I All compounds I R I A I 
Due to cooler temperature, continuing calibration %0, MS/MSD %R and RPD, 
LCS/LCSD %R, acids compounds not spiked in the LCS/LCSD, and field duplicate 
RPD, data were qualified as estimated in forty-nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles -Data Qualification Summary- SDG 460-114793-1 

I Sam~le I Com~ound I Flag I AorP 

CFSB-057 -S0-1 0-12 All compounds J- (all detects) A 
CFSB-049-S0-1 0-12 UJ (all non-detects) 
CFSB-049-S0-0.5-2 
CFSB-057 -S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 

CFSB-084-S0-0-0.5 Hexachlorocyclopentadiene UJ (all non-detects) A 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-10-12 
CFSB-053-S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-10-12 
CFSB-OUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-OUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-OUP1 0-SO 

CFSB-036-S0-0-0.5 Bis(2-ethylhexyl)phthalate J+ (all detects) A 
CFSB-037-S0-0-0.5 
CFSB-057-S0-10-12 
CFMW-003a-S0-0-0.5 
CFSB-037 -S0-0.5-2 
CFSB-055-S0-0.5-2 
CFSB-054-S0-0.5-2 
CFSB-055-S0-10-12 
CFSB-057-S0-0-0.5 
CFSB-OUP8-SO 
CFSB-059-S0-0-0.5 
CFMW-003a-S0-0.5-2 

CFSB-057 -S0-1 0-12 lndeno(1 ,2,3-cd}pyrene J+ (all detects) A 
CFSB-049-S0-0.5-2 
CFSB-057 -S0-0.5-2 
CFS B-034-S0-0 .5-2 
CFS B-034-S0-0-0 .5 
CFSB-036-S0-0.5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-035-S0-10-12 

17 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544B2A_RA4.DOC 

I Reason I 
Sample condition (cooler 
temperature) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 



I Samele I Compound I Flag I AorP I Reason I 
CFSB-066-S0-0.5-2 Pyrene J+ (all detects) A Continuing calibration 
CFSB-060-S0-0.5-2 (%0) 
CFSB-071-S0-0-0.5 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0. 5-2 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-10-12 
CFSB-069-S0-0.5-2 
CFSB-066-S0-10-12 
CFSB-054-S0-0-0.5 
CFMW-034-S0-0.5-2 

CFSB-071-S0-0-0.5 Butylbenzylphthalate J+ (all detects) A Continuing calibration 
CFSB-071-S0-0.5-2 (%0) 
CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 

CFSB-060-S0-0-0.5 Hexachlorocyclopentadiene UJ (all non-detects) A Continuing calibration 
CFSB-066-S0-0-0.5 Hexachlorobenzene UJ (all non-detects) (%0) 
CFSB-055-S0-0-0.5 

CFSB-057-S0-0-0.5 Butylbenzylphthalate J+ (all detects) A Continuing calibration 
CFSB-OUP8-SO (%0) 

CFSB-084-S0-0-0 .5 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
4,6-0initro-2-methylphenol UJ (all non-detects) duplicate (%R) 
2,4-0initrophenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFSB-057-S0-0-0.5 2,4,5-Trichlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
2,3,4,6-Tetrachlorophenol UJ (all non-detects) duplicate (%R) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2,4-0initrophenol UJ (all non-detects) 
4,6-0initro-2-methylphenol UJ (all non-detects) 

CFSB-057 -S0-0-0.5 Butylbenzylphthalate J+ (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFSB-057-S0-0-0.5 Pentachlorophenol J- (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-034-S0-10-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
2,4-0initrophenol UJ (all non-detects) duplicate (%R) 
4,6-0initro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
Hexachlorobenzene UJ (all non-detects) 

CFSB-057-S0-0-0.5 Pentachlorophenol J (all detects) A Matrix spike/Matrix spike 
duplicate (RPO) 
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Sample Compound Flag AorP Reason 

CFMW-EB3-AQ Phenol UJ (all non-detects) p Laboratory control samples 
2-Chlorophenol UJ (all non-detects) (acid compounds not 
2-Methylphenol UJ (all non-detects) spiked) 
2-Nitrophenol UJ (all non-detects) 
2,4-Dimethylphenol UJ (all non-detects) 
2,4-Dichlorophenol UJ (all non-detects) 
4-Chloro-3-methylphenol UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2,4-Dinitrophenol UJ (all non-detects) 
4-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,3,4,6-Tetrachlorophenol UJ (all non-detects) 
3&4-Methylphenol UJ (all non-detects) 

CFSB-055-S0-0.5-2 Benzo(g, h, i)perylene J+ (all detects) p Laboratory control samples 
CFSB-012-S0-0.5-2 (%R) 
CFSB-012-S0-10-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-059-S0-10-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP1 0-SO 

CFSB-055-S0-0.5-2 Bis(2-ethylhexyl)phthalate J+ (all detects) p Laboratory control samples 
CFSB-054-S0-0.5-2 (%R) 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFMW-003a-S0-0.5-2 

CFSB-057 -S0-0-0.5 Butylbenzylphthalate J+ (all detects) p Laboratory control samples 
CFSB-DUP8-SO (%R) 

CFSB-055-S0-0.5-2 Dibenz(a,h)anthracene J+ (all detects) p Laboratory control samples 
CFSB-054-S0-0.5-2 (%R) 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP1 0-SO 

CFMW-EB3-AQ Hexachlorobutadiene UJ (all non-detects) p Laboratory control samples 
Nitrobenzene UJ (all non-detects) (%R) 
2-Methylnaphthalene UJ (all non-detects) 
Hexachloroethane UJ (all non-detects) 
lsophorone UJ (all non-detects) 

CFSB-DUP8-SO Acenaphthene J (all detects) A Field duplicates (RPD) 
CFSB-059-S0-0-0.5 Anthracene J (all detects) 

Benzo(a)anthracene J (all detects) 
Bis(2-ethylhexyl)phthalate J (all detects) 
Dibenzofuran J (all detects) 
Fluorene J (all detects) 
Phenanthrene J (all detects) 
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Sample Compound Flag AorP Reason 

CFSB-DUPB-SO Butylbenzylphthalate J (all detects) A Field duplicates (RPD) 
CFSB-059-S0-0-0.5 UJ (all non-detects) 

CFMW-034-S0-0.5-2 Acenaphthene J (all detects) A Field duplicates (RPD) 
CFMW-DUP1 0-SO Benzo(a)anthracene J (all detects) 

Benzo(a)pyrene J (all detects) 
Benzo(b)fluoranthene J (all detects) 
Benzo(g,h,i)perylene J (all detects) 
Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 
Dibenz(a,h)anthracene J (all detects) 
Fluoranthene J (all detects) 
lndeno(1 ,2,3-cd)pyrene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

CFMW-034-S0-0.5-2 Anthracene J (all detects) A Field duplicates (RPD) 
CFMW-DUP10-SO Carbazole UJ (all non-detects) 

Fluorene 
Naphthalene 

CFMW-EB3-AQRE All compounds R A Overall assessment of 
data 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles -Field Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544B2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114793-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: t;po}&, 
Page:_Lof~ 

Reviewer: 1'7 
2nd Reviewer: 0-< 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 

2 I 
3 l 
4 I 

5 I 

6 1 
7 I 
8 I 
9 I 
10 I 
11 I 
12/ 

13.3 

I ~alidatico A[ea I I Comments 

Sample receipt/Technical holdinq times c. IVj./ ,_sw 
GC/MS Instrument performance check A 
Initial calibration/leV -A,.D "/o ~p ~ ZO, (y I«.:::.. oO 

Continuing calibration -0vJ e:..c,y..!!!:: h:J 

Laboratory Blanks A 
Field blanks NO 1: ~ .:::.... ~<-, ':>1 
Surrogate spikes svJ 
Matrix spike/Matrix spike duplicates ,svJ 
Laboratory control samples .sv.J -:tf 

Field duplicates s,w p _:= f I \~ 2q,2,0 ~~J at?>.~~ 
Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-066-S0-0.5-2 

CFSB-060-S0-0.5-2 

CFSB-084-S0-0-0.5 

CFSB-071-S0-0-0.5 

CFSB-084-S0-1 0-12 

CFSB-084-S0-0.5-2 

CFSB-DUP7 -SO 0 
CFSB-060-S0-0-0.5 

CFSB-071-S0-0.5-2 

CFSB-060-S0-1 0-12 

CFSB-068-S0-1 0-12 

CFSB-066-S0-0-0.5 

CFSB-071-S0-1 0-12 D 

A 
A 

.A 

J>. 
$vJ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

l:\Roux Associates\Columbia Falls\36544B2aW.wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114793-1 

460-114793-2 

460-114793-3 

460-114793-4 

460-114 793-5 

460-114793-6 

460-114793-7 

460-114793-8 

460-114793-9 

460-114793-10 

460-114793-11 

460-114793-12 

460-114793-13 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

I 



LDC #: 36544B2a 
SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

1~ CFSB-069-S0-0-0.5 460-114793-14 

15/ CFSB-069-S0-0.5-2 460-114793-15 

16 ,_ CFSB-066-S0-1 0-12 460-114793-16 

17 ~ CFSB-069-S0-1 0-12 460-114793-17 

18"' CFSB-068-S0-0.5-2 460-114793-18 

19/ CFSB-055-S0-0-0.5 460-114793-19 

20 I CFSB-054-S0-0-0.5 460-114793-20 

21, CFSB-055-S0-0.5-2 460-114793-21 

22l CFSB-012-S0-0.5-2 460-114793-22 

23 '2. CFSB-012-S0-10-12 460-114 793-23 

24,. CFSB-054-S0-1 0-12 460-114793-24 

25,.. CFSB-054-S0-0.5-2 460-114 793-25 

26,. CFSB-055-S0-1 0-12 460-114 793-26 

27 2. CFSB-057-S0-0-0.5 460-114793-27 

28~ CFSB-059-S0-1 0-12 460-114 793-28 

29"),. CFSB-DUP8-SO o, 460-114 793-29 

30~ CFSB-059-S0-0-0.5 01 460-114 793-30 

31 q CFSB-057 -S0-1 0-12 460-114793-31 

324 CFSB-049-S0-1 0-12 460-114793-32 

33~ CFSB-059-S0-0.5-2 460-114793-33 

34'-/ CFSB-049-S0-0.5-2 460-114793-34 

35~ CFSB-057 -S0-0.5-2 460-114793-35 

36!}; CFMW-EB3-AQ EB 460-114 793-36 

37~ CFMW-EB3-AQRE ~e, 460-114 793-36RE 

38 ~ CFMW-003a-S0-0-0.5 460-114793-37 

39Z.. CFMW-DUP9-SO '0"2---- 460-114793-38 

40~ CFMW-003a-S0-0.5-2 460-114 793-39 

41 4 CFMW-003a-S0-1 0-12 p.,_ 460-114793-40 

423 CFMW-034-S0-0-0.5 460-114793-41 

43 3 CFMW-03tso-0.5-2 \)'). 460-114793-42 

44~ 
, 

CFMW-034-S0-1 0-12 460-114 793-43 

45 '2- CFMW-DUP1 0-SO D...,_ 460-114 793-44 
~ 

46":t CFSB-035-S0-0-0.5 460-114793-45 

47 "; CFSB-035-S0-0.5-2 460-114793-46 

48 '3 CFSB-037 -S0-1 0-12 460-114793-47 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

/. ~b Date: ~ ;3 o; / 
Page:~ot-...2 

Reviewer: rz 
2nd Reviewer: ~ 

Date 

05/27/16 

05/27/16 

05/27/16 

05/27/16 

05/27/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 



LDC #: 3654482a 

SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

493 CFSB-036-S0-0-0.5 460-114793-48 

5<8 CFSB-037-S0-0-0.5 460-114793-49 

51.3 CFSB-036-S0-10-12 460-114793-50 

524 CFSB-034-S0-0.5-2 460-114793-51 

531 CFSB-034-S0-0-0.5 460-114 793-52 

544 CFSB-036-S0-0.5-2 460-114793-53 

55'-1 CFSB-037 -S0-0.5-2 460-114793-54 

564 CFSB-034-S0-10-12 460-114793-55 

57~ CFSB-053-S0-0.5-2 460-114 793-56 

58,. CFSB-035-S0-1 0-12 460-114793-57 

59'1- CFSB-053-S0-10-12 460-114793-58 

6o I CFSB-084-S0-0-0.5MS 460-114 793-3MS 

611 CFSB-084-S0-0-0.5MSD 460-114793-3MSD 

6,;! 'V CFSB-057 -S0-0-0.5MS 460-114 793-27MS 

63.,.. CFSB-057 -S0-0-0.5MSD 460-114793-27MSD 

643 CFMW-034-S0-1 0-12MS 460-114 793-43MS 

65_7, CFMW-034-S0-1 0-12MSD 460-114793-43MSD 

66 

67 

68 

69 

l7n 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: h /~o/;b 
Page: ~f .? 

Reviewer: h 
2nd Reviewer: Q,... ........-' 

Date 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/27/16 

05/27/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 



VALIDATION FINDINGS CHECKLIST Page:_Lof_:2---
Reviewer: r-7 

2nd Reviewer: ~ 

Method: Semivolatiles SW 846 Method 8270 

Level IV Checklist_827DD_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV Checklist_B27DD_rev01.wpd 

Page: -v- of "l--' 

Reviewer: f?. 
2nd Reviewer: P' 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA A~ol> 
( jPhenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b}fluoranthene ZZZ. Perylene 

( ~Chlorophenol ( ~-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene (~.6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene ( 32,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anthracene DODD. cis/trans-Decalin 

( ~2-Methylphenol ( [9 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene ( f"Yentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. 8enzoicAcid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

L-.. 

( 1..~ 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 
.... 

"' ls)2,4-Dimethylphenol ( ~ 2,4-Dinitrophenol AAA. 8utylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

'I-

P. 8is(2-chloroethoxy)methane ( [t)-Nitrophenol 888. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

w-2,4-Dichlorophenol JJ. Dibenzofuran CCC. 8enzo(a)anthracene VW.8enzonaphthothiophene § "2, ?l a.+, (,a- l 
T.e-\-v~ c.IJ\\o{"O t9~AA> 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene ~ '? 4 . ~ me~t,w 
S. Naphthalene LL. Diethylphthalate EEE. 8is(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. '-' l 

COMPNDL_SVOA.wpd 



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

All cir~~d dates have exceeded the technical holding times. 
Y ~ /A Were all cooler temperatures within validation criteria? 

......... 
METHOD : GC/MA BNA SW846 METHOD 82700 

Sample ID Matrix Preserved Sampling Date Extraction date 

~'"1 w s/ ?;>d \v eo I "'6 llt.o 
I I 

?>/, 3').- ~c./ ( .-(10 i.tL{ f.e.nyp - J/e,~o 

~('~ ~~ v 

'-II 6'd- -?'~ 
~2( Sj 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

HT 8270.wpd 

I 

c__ 

Analysis date 

~hJ.l\ld 

I Page:~of_ 
Reviewer: 0 

2nd Reviewer: 0 

Total# 
of Days Qualifier 

~ r/~~t..J~ \ 
~0 

I 

j /tAJ/ ~ 
IN 'Or~ ~ 



LDC #: .3~ '::;cJL/.8 rYct, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
Y N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y N N/A Were all %0 and RRFs within the validation criteria of :-;20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- t./t:. II~ X !'-1 5?,7-Ce¥~ X "2/· & 8 &0 b J 
+ 11--t/ ;t../. t./ f 

-t ee- ~0,~ 

-+ rrF ..2.3. ~ 

.+ G.j,o//b '/t41f/- eM'~ f/ ~~.¥ 'i'zf Lf't, 5rJ s- I, 
- >< ~.~ 57 

-1- II ~-0 
J EEE ~.7 

+ FFF ~-S ,V 

+ ~!toll~ )( 1'1112 -CV\1 JAMMM :;..,/ ~ "2:> \l.t 

-1- fn;, 1 !J It; '114 -rn &Jj - <:!0'\ H U),{g $/ ~z. 1Jc./. ~' ?:i. 
+ II ~:?.c) '-11. s~ S1l-V'~ 
4- r=~;'E" "-v~ 7 ~ M \; 4lt:O- .,, ViS 
+ 1-=FF '3'/· ~ 
+ JjJ ~~- f.p 1 

Page:~f_7 
Reviewer: FT 

2nd Reviewer: c:A 
~ 

Qualifications 

J·/uJ./A CJJ.i NO 
_lt~,LA 

I 
J 

j-+J..X /L\ \.30 
_\~/~~ A 

__\ {o.,w /A ~ 
I "' "' .5tJ rt1A" D 
J/ N\? 

~+~/A ~Y) 

..i ~ cJ...\Aj I A ~o 

Nt? 
0 ~l,-;'0 gg ~ 

rJO 
jj.J ~ .IleA) '~ '0 \. "''"' ?~ '").. ll 

1 ~-------1 L ~'4, ~. s;lP\ ~_e ~ 0 

CONCAL.wpd 



LDC#: '? (p SlN e, J..G.... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I I ~ I "'' W ~ 

Yl N-...N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y7NJN/A . --·- _, ,.... -·. . .... - ............. ·- .. _.. ....... _.. ......... -· ............. -· ·-- ,... -· ·- - -·-- . ... ... . 
\:71 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

t f/7/J{, l:L/1 SIO~Z -OYIJl .:}~ Z,""l--. ~ 

+ AAA 20·$1 
-+ FFF ~/·1-

... ,)7/;t:, ?: t1 I StOs:. 3 ?r-IU1/ I X :zt:,.Sf 
+ IT t/S.\ 

+ ee ,30. 7 
- .ss 20·3 
t Frr .35. 7 

..,.. "11 /!~ :z. 'I I ~ot:. ~o -~ J rrF ().<j-& 

- t::./'7 j/(p t II I S{obt:, J-CC.V I X ";J.c.f, ]..-

-J. IT "J..cj.~ 

-+ AA-4 20·1 
-t l:tt :2}~ 

-t FFf '"){". i 

CONCAL.wpd 

1 
Page:_f of_ 

Reviewer: FT 
2nd Reviewer~ 

Associated Samples Qualifications 

I 2 t./ .-17 7 ~. 10 J+-J.AK/A .>¥\.V'fL 
--.] 

!1, ,~, !b zo 'I~ I L\, 9 11, 1"" 1lV 
~c.f. "~- u OL\' N\? 
111!> '/t.0-37! 903> 

¥ r·~' "' ®l- ::: ' 2-,~-vto, "..VI\ ~~ lb, 
--.;;-

-,.o, L\-? 

~I I :; I lt::t l '/~/..A o.J.J ~a 
.:\ ~ cl.X fL\ 

JJ 
~'I vU/A 

' 1 -4d.;X;j,D... 

I 7:>, I'/, 17. I Y. _1-+~;A- oJJ \JO 
¥J.. y ~ t./t, '/7 

~J-17!; u ?>}I '~ ~~ vD/.A ~0 
• t.fO 'I'::;.- (o 2 (p ~ I ~-I J.£t/A (l\1 ~_... 

M~ t/~0-3(/{p?J V' ~1, J.-G} ~ 

~~.s-40,, ~) 
I ' fN\'J J 



LDC #: ~(p?Y tf ~ d-a_.., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

... . ... " ~ 

V~ 'NIA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y tf.J /N/A vvere au -loU ana KKr-s wtimn me vauaauon cmena or <LU "loU ana >u.uo KKr- ( 
~ 

Finding %0 Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) (Limit: >0.05) 

+ ~t:J/12./Ih X I'/ 'Z ?-r-~ ~ H :L,3.Q 

+ II 2.-p.(_) 

-f Fir .;zt,. ~ 
-+ ..J.JJ ~~-.3 

/ltL to/7/1& M ~"t 5l ?> C1J {:,- <YW fp L ~~-(, 

1- II ~~- & 

- ~/!2/1& 1-1 7 .. :z .. ~(p It:. A- .JJJJ -:2./· {p 
....... C-C/V' {, j 3~·7 
-t jJJ ~7-1 
4 ~-~K ;2~- 7 

CONCAL.wpd 

I 
Page:_l_ot_ 

Reviewer: FT 
2nd Reviewer: Q:t 

Associated Samples Qualifications 

S2> .r\ -W/A (tJ'OJ 
I 

It .L 
:J r UJ,rl 

\ / 

/1/J/3 1./bD- -, 7/ BS2- J -/110/,A ( NO 
j .u 

37 1- ~J.D. (o.J N 
V' \ ) 

J. i dJJ\. I A 
\.II ' IJ 



LDC#: 8' 5 if c./.8 ~Q. VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

y N Were percent recoveries (%R) for surrogates within QC limits? 

Page:_lof~ 
Reviewer: FT 

2nd Reviewer:----.Ct___ 

N!A=) y N N/A If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
N/A y N If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID SurroQate 

M~ 4t,o- ~"71'0S".,..... Au'd!> ~~QOI.l-

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

o,-n ,'-J.Ieo/ ol~'n91. 
r?~ "-e.--> 5» 

J 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

v 

~ 

"'oR (Limits) 

w-.e.-re.. J'n qo/ye-Y krrfh:w 
+-he .e~frct ~f-k:,..., ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Qualifications 

1-/uJ IP JVD 
er CA .:...,)' t:>l. I I QM'ol~ 
u ~ ~ 

I 



LDC #: 3 G 5" £/t.//3 ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

7 
Page:_! of_ 

Reviewer: FT 
2nd Reviewer:~ 

Rlet3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an a associated MS/MSD. Soil/ Water. 

'Ill .. 

Y/NIN/A V V~l'l::::; Lll't:' IVIVIIVIULJ J..'bl VVI U. I V\.IVYVIIVV t /UI '-} OIIU Lilt;;; I t:;;ICHIVV J..'bn,,VJIL UIIIVI VIIVV.;;t \I '\I L.J) VVILIIIII I.IIC ~V Ill llll...;;t: 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

. C.o ~ (o ·) ~ 5lp <s1-\\~ 1 L\0 ( '51-\l:?l ( ) ~ J- \.tJ/A ~ t.l\~ 
.. fP I~ <"I-ll-~> tO (?\- ,,.J) ( ) 

!,. l-\t\ iD ( 2fo-\:=, "1 L\ <~-rol> 

T\ -z.1 < 41-l\" 1 \"?> ( '"11- \\')l ( ) ,J 
, ~\( ¥- \<.. ( ) }"'2..\ ( Ll l-l\~) ( ) ~-\-~/A 

e-a-es- ( ) ( ) ~~ <"30 ) _\,MN./A 
ff ( ) ( ) 4t.J ( 30 ) 

Tl ( ) ( ) '+~ < :?>u > ,II 

( ) ( ) ( ) 

- (o'l-; ~? :t. c:;e ( ;t4l-tKJ51 ~'1 ( $'9-)o.;i ( ) :>.-1 j- IAJ/A tJO 
. \<.\''\<\" \"l-4 < ~' -n v> w< ) ( ) J~ ,).if;" I A Nt? 
-+ f:..AA 

'""' 
< C,2-\l--P ( ) ( ) p~ 

.. xx \ l (., ( "2.-1\4> ( ) ( ) ,IJ NO 
-t- TT ~4 ( 1.\1 -l\Si 10 ( &.\1-1\\) ( ) ..\- ltAJ/..b. f)..fK 

- ~ ( ) -o'O <s-1-}\?> ( ) ~() 

'/ ( ) 9\ < £.Ho"1 > ( ) 

\f\-\ ( ) \~ ( "UP-1~.;7) ( ) 

pf ( ) ).-'? ( S') -)lt..}l ( ) v 
~ TT ( ) ( ) en_ <::?.>0 ) JJv.A. /A 0~ 

~ ( ) ( ) 1~ ( ) NO 
H\4 ( ) ( ) ~'-1 ( ) \ 

ff' 1lP ( ,' ) / II 
' li 

MSD.wpd 



LDC #: O (,5L/V6~~ 

M~THOD: GCIMS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

1e9se see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page:_iof / 

Reviewer: __ FT _ 
2nd Reviewer: q__ 

N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MSIMSD. Soil I Water . 

. . ....... 
YIN NIA . --·- .,,,_ ···-···· 1-''-·- ··- ·---- .. - ·-·. -··- -··- ·-·--··- 1-''-·--··- -··· . ··--- ... . ............. ,,_ -- ........ - . 

'-"' MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

- (o 4c:.l (p ~ ~ L.\S" ( ~7-JJ~l L\S" ( 51-1)3> ( ) ~to! ~ -}tttJ/A ~ "-1\0 
- \~" '1 ( 2,(p -\':?>7> ~ ( 2-io-~7> ( ) i 

. ff> ct. ( s-l-IJ.-4 \\ ( s l-ll-'4> 
- TT ">$" ( L\1-1~1 "2-? ( '"\1-l \S"> ( ) 

- =J: ( ) '11\ ( 9:;-}0Gi ( ) 

.. '/ ( ) 54 < tol-)o1> ( ) 

- 5~ ( ) Co~ ( fo~-l\1> ( ) J I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: 3 t::,s-l./'-/8 02'-. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

/P]'e)3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

--------- --- ---------~ 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

1-l-6 '/60 ... 37/{;,~ ~- /<~/<./\ !3Y < '/1-11~ ( ) ( ) 1-P/ZfiS_J/o ;hzo 
MMA1"1 j'/O < t/Y -J a. 'f7 ( ) ( ) MP.J l/~0- 37/.b3~-

( ) ( ) ( ) 

( ) ( ) ( ) 

1..e '> l/t.o- 3 7 /I:,?J; LlL /32 ( '17-/l.t/ ( ) ( ) ;).j-17 ~0 .3 3 3 '}, yo 
E££ /28 ( (,0-/.2-1) ( ) ( ) v~l f'/JP.:J·'I&o- 3 7/b3 
A4A P-7 ( b.J-/2~ ( ) ( ) 

~fc- /<. ;:;.o; ( sY-J"P(, ( ) ( ) 

XX 1:1 I I /, J. -11'-1 ( ) ( l .... v 
( ) ( ) ( ) 

~~/0 '-/lt>O -3 7 I~ }.- A c..;at ~ < c...a ~ >P lpc..t,.., o/ '::::>( ~ 0t of ft"U'" /-e 1'1 f l y ~c. Mf; J/(pO- ~7 /S 
0111 /-flteol ~ r-t'noy (-e)4-fr'-q>c ~ n < P/'1') '+d :1.\ ,£ 

~ lA 1./?J < '17-tOU 3'¥ ( Jf7-J04J ( " ) 

L "3 ( bfD-JO!:l) t.:.l <'"-!O~ ( ) 

w ( ) "' ( t.~-lb'fl ( ) 

f( ( ) 40 ( tf</-c::r 7> ( ) 

f'/1 ( ) 68 ( 6/-J07> ( ) ,I/ 
I \ I \ I \ 

LV::.}D t/~Po.. 3> 72 ~ '1 - ( 7r).-Jt£} :; 7 M b 4/otJ- 1> 7~~ tJ (DO ( 7;)-/0!;, ) _-,o ( ) 

ff (p}/ ( 7d.-J~> b£( < 1~-r~> ( ) Jt 
){ 41 ( '12. -IJ'f" ( ) ( ) 

( ) ( ) ( ) 

Page: _!of_/ 

Reviewer: _EI 
2nd Reviewer: Cb- _ 

Qualifications ~ 

j t ole.t/ p (!VD ) 

J 

J ; c:l ei\ /f' "*- ~ 

""( ~ ~'><\~n ,; 
~-'\< 

i"~~~ 
" / ca..\\ 1\JY)r.... I XX 

.l 

"\ 

:;. f!f.,{J !P oM /Jill 
all -A u 01 c...o 1'INP_ of..!) 

J- /uJIF " 
JjtA.J /(:> 
J -/IAJ )f 

I; 

7«.-f - /u.J lf../ aU "- r) 

~1 

~.!(..';' (~¥-'f) .,.. ~ } - ?.L_ _'Y<: ~ ::U,.. '2-\1 ) < * (~\..~ ) :::: DtA ==- '2.j", 1~, ,_~ "1K-P ~c :; :?. '-1- 'i . 
' I ~OJ .... o--;;;<4~> <¥-¥- raie):.\1UA...::- ) .=t\, j....5:'~~l ?-9. '?b. '+o 

I ) 1¥. ~-(J~A ~ 1~ '\).J\ .g ~.., 1.9 I 

LCSLCSD.wpd 



LDC#: ? ~ ):1/ 'f f!>~ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (s50) 

Compound 29 30 RPD 

w 0.015 0.023 42 

GG 0.12 0.22 59 

w 0.28 0.48 53 

CCC 1.5 2.5 199 

Ill 2.0 2.9 37 

GGG 2.4 3.7 43 

LLL 2.3 2.9 23 

HHH 1.1 1.4 24 

EEE 0.17 0.064 91 

AAA 0.019 0.11U 141 

ww 0.26 0.40 42 

ODD 2.1 3.0 35 

KKK 0.59 0.80 30 

JJ 0.048 0.097 68 

yy 2.5 3.7 39 

NN 0.084 0.15 56 

JJJ 2.3 2.9 23 

s 0.064 0.095 39 

TT 0.46 0.53 14 

uu 1.2 2.1 55 

zz 2.4 3.8 45 

I 
Page:_Lot_ 

Reviewer: -ae 
2nd Reviewer: 

Qual 

Jdet/A 

Jdet/A 

Jdet/A 

Jdet/A 

J/UJ/A 

Jdet/A 

Jdet/A 

Jdet/A 



LDC#: ;~ \V £//3 de VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700-SIM) 

Concentration (mg/Kg) (,;50) 

Compound 43 45 RPD 

GG 0.040 0.012 108 

w 0.060 0.033U 58 

CCC 0.24 0.066 114 

Ill 0.25 0.073 199 

GGG 0.63 0.086 152 

LLL 0.26 0.080 106 

HHH 0.19 0.031 144 

ww 0.044 0.0086U 135 

DOD 0.41 0.085 131 

KKK 0.10 0.019 136 

JJ 0.014 0.011U 24 

yy 0.44 0.12 114 

NN 0.027 0.0076U 112 

JJJ 0.27 0.083 106 

s 0.016 0.0088U 58 

uu 0.28 0.073 117 

zz 0.37 0.13 96 

V:\FIELD DUPLICATES\36544B2a.wpd 

/ 
Page:~of_ 

Reviewer: fi 
2nd Reviewer: ;.v./ 

Qual 

Jdet!A 

J/UJ/A 

Jdet!A 

Jdet!A 

Jdet!A 

Jdet!A 

Jdet!A 

J/UJ/A 

Jdet!A 

Jdet!A 

~I!Q 

Jdet!A 

J/UJ/A 

Jdet!A 

J/UJ/A 

Jdet!A 

Jdet!A 



LDC #: 00,9/V/3 ~q_ VALIDATION FINDINGS WORKSHEET Page: __{at_/ 
Overall Assessment of Data Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd Reviewer:~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

G~ N/A Was the overall quality and usability of the data acceptable? 

# Sample ID Compound Find ina Qualifications 

I I 
~:1 

I 
o-v\) 

I 
.I!. "f. kQc,kc;;\ ~~·,u I f./A 

I ~-1= 

Comments: ____________________________________________________________________________________________________________ ___ 

OVR.wpd 



LDC #: .:3~.9/'/13;2."' VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:~of / 

Reviewer: FT 
2nd Reviewer:--4.---

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A.)(Ci.)/(Ais)(C,) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Calibration 

A.= Area of compound, 
C, = Concentration of compound, 
S = Standard deviation of the RRFs, 

A;s = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Reported Recalculated I Reported I Recalculated 

RRF Average RRF 
# Standard ID Date Compound (Internal Standard) I ( L~RF std) I ( 10 std) 

I Average RRF 
(initial) (initial) 

1 tOFtJ.., -r~ '-/1!:./)t:, A (1st IS) /. 'I 7 I 2---- ;. t/7/2- f.ct(pS7 /•1./i&,S:l 
-.5 {2nd IS) f.OUoO /·0,24.0 /.02. ~8 /·OL3JS 
tE,(s, (3rd IS) J.~ao /·2-300 ;· z. tJ~<) ;. ;;a '7K' 
UIA (4th IS) 1- I~Bo; l·lt:.5f'7 /-lrBCf 1-1~"18 
E{;'E' (5th IS) O-W7o; LJ-?#77 0. J(~~ c; tJ-!a-3/ 
LLI (6th IS) I· 677S 1·377~ /. '?J..-~~- 1-~~S" 

2 tC11L-~ "j-o/lf.? A (1st IS) ~~~ ~" 7.";;;/c./ /. 7</7 ("" 1-71/JS" 
..:) (2nd IS) 1. ov9~ ';-ot/?Y f. O?J7~ /·037S" 

66? (3rd IS) f.2j ~t./ l·a-1 3c/ J./~7 j.;::,c;}' 

utl-1 (4th IS) j.;oo"O l·!uo3 I· o8~ LJ. /·OK3y 
r;E"£ (5th IS) o.7h<=J~ !)·7{:./$ o. 71, '$L/ o-7b3Y 
LLL (6th IS) t.oz~q 1-oz ... :z .... 7 o. -<fb ~</ b. '76 '7!/ 

3 I ~?"JL- ~ ~/J0/1~ A (1st IS) ~ ;;:;~,, 7 ~~-~ ~h7 :z.. I 17-il z ·11751 
-5 (2nd IS) o.t:;t/~51 !J.~I_;.K o. cr~/7 0. 7t-17 
qe:, (3rd IS) 1·/2-07 I·/X)7 f.Z082- I· ;;,qg..;... 

(,({4 (4th IS) I· CJ> ~ c;; /·0:33/ 1· o s-3G:. J.a['3t.. 

'EE'E (5th IS) O.iJ~~ o.9;~r 0. '7/:J--~ o-'71~~ 
L/L (6th IS) 1-0t./ 20 1·0 yu;J J.oz-39 1·0.2.-3~ 

I Reported Recalculated I 

I %RSD I %RSD I 
I 

1·Y '/-· t./ I 

S-7 S:7 
7-·~ ]..·t. 
~-~ 2.-b 
t,2 l:,-2---
~~.,::;..- '7·~ 
.:5 ... (p 3~ 
'/~ </. y:¥ 

'/-</__ '-l·t/ 
'f·/ t./-7 
Cf,J! <t-K 

!D·7 /0-7 

to ,2- 6---;;..-
7- ~ ... 7-S'""'" 
JS . ., ~-/ 
t,l . ;2.... t/:).-

"*)I 3- ',/ 
/;J..-"7 ,;,.. 7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC.wpd 



LDC #: ..3 (p sVL.j 8 d <\ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_!ot~ 
Reviewer:__EI 

2nd Reviewer: C2 _ 
.........--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A.)(C1.}/(A1.)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

A. =Area of compound, 
c.= Concentration of compound, 
S = Standard deviation of the RRFs, 

A~s = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I 

I Reported Recalculated Reported 

I ( ~F std) I I Average RRF 

I Recalculated I Reported Recalculated j 
Calibration RRF Average RRF I %RSD I %RSD 

# Standard 10 Date Compound (Internal Standard) ( -z-o std) {initial} (initial) 

1 9eMS II o/'01 ~~ A (1st IS) J.~oos- I· ~oor 1·7'/W I· 7'/zy j-o2, ~ I;.-• .;.--
/ ~ (2nd IS) I· D CfSt 0 I· o~Jt'tJ 1- (} !;.- "r & /-t:Jr9./; Jt~3 %·3 

6,{;:, (3rd IS) I· IOCf ~ /-10'73 j-0777 )b77/ ·s.c.; }{'..2_ 
UtA (4th IS) 1·2-0lfli ;. -'-086 L-1 'fO/ /·/"/0/ 7· c./ Z·~~ 
e-Ff (5th IS) o.crb~O a9'£,t.o o. t::t 1 L/- r o.9;%' s:.o s;,(::; 
II.. .I._ (6th IS) }.//~ 2- ....., /•/30S l·l'2..oT' j£ .. ~ t.,l.s--

2 6,(!{1/1 s ~ y~~ 'J{., A (1st IS) /,qL!.,~~ I~~7's:3 I· Cf/.:,2..0 1-~.b~ ~ .. s- ~-r-
--5 (2nd IS) 

o.CJ~7 o.9'P/7 CJ OfiJJ o-?111' g .. ~ -~r 
PD (3rd IS) J. s--o« /·S3~:r 1·'1%72--- /·~f'"j).. 8"-~ f5':'Z_ 
fAll/ (4th IS) f./2-){~K I·JW3lf o.~CJ07 &-'776/ ;<;. '7 /r./ 

f3'£C (5th IS) O.iS(~ t'J-'J.t~ 0. stt/'7 "'1 o-W'7~ I 3.- y /.3-y' 
I.I..L (6th IS) 1·/0'/ .?> /·10~~- I· 0 I</ I /. 0/t./ J p.j .. t_ /</·&:. 

3 E,e/1/lS 1). . C../7 jl(p .A (1st IS) j.b&f/ ~ /·6c:rl~ /-b t/~7 J.brK7 ?-- (p ~ 
-5 (2nd IS) o. Cf1fo7 O."'JK07 o. "1~ I o/ (), 1S'/'/ ~-.r ;e,t{ 
tqq (3rd IS) f. ?;Jf/L/ /- ';SI(i_ /·30~-; !-~-; '-% /;,'i{ 

utA (4th IS) /·0'1 33 /-O'f3.5 _L· 0 6 ::.-2--- ;-o~::.-;;... 3._?. ?vP-"' 

Ft:E (5th IS) o, 7K$1L/ o:zw!L tJ.7Jry 0-77::.'7 6J'JL 6tt_ 
III. (6th IS) I· 1~70 1-Jb?U /-0 'ij (f~ I·Olf/7 -~- ~ .7-~ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC.wpd 
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LOC #: 3 (;!:JL-/t./ J:3 0) "\' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C;,)/(A;,)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;,= Area of associated internal standard 
Cx = Concentration of compound, C;, = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) (CC) 

1 'f tL/83!l ~~~~/!& A- (1st IS) I· 71/7~ t·9¥Y l-ilY 
s (2""1S) J.O"t>]S' I·09J~· J·O'JY 
~9 (3'd IS) /·/~'// /. (}./0 1·110 
L1l4 (4"'1S) /·Ofl?:>L/ 1- I 'II 1-1'-1 I 
5rr- (5"' IS) 0. 7b ~'f 0, Cf/'1~ tt'J}7/ y'i 
LLI.- 16"' IS\ t:J.CJI,Cff 1-0'/0 ;.ovo 

2 
/12'1. ~ )_ff{,p "/7/1(, -A- 11st IS\ 1-'1~2(_) -< ·01 2- :?·OJ~ 

5 (2""1S) o. c:tJ/t'-1 0.9a.<t7 0-~:?J-~ / 
p£) (3'd IS) I· '/g7)/ 1-St:if~ ;.fJ3 
Uvf (4"'1S) (). Cfl07 j-OS:Z.. /'b~~, 

&t:f: (5"' IS) 0-Kl/'Y? ;.oo1 ;-w7 
'II.. I (6"' IS) j.OJ'// /.J~~ l-Ib/ 

3 4Z7. 5tblbA "/t2//b A 11st IS\ ,_ ~ //7 t./ ~~ofa~ R·Ob? 
.::5 (2""1S) 0· 'IPI7 0-~/{p ~.fifo/(:; 

G,Q (3"' IS) I· -z..o'lfr I· /f.:-0 ll'-0 
!AlA (4"'1S) /·0~3f.o f.O.;J. 4 /0)-tj 
~ (5"' IS) 0- ~j.).-k O./S'Cf2~ O·Klf~ 

;..;or _l_ LL.L (6"' IS) /Od- 6~ !·II Y 1/·// if' 

II Reported I Recalculated 

%D %D 

1/·!l II·'.) 
~.2-' .J-.2--
7'' }{ ¥,Y 

:>._3 r.3 
I'J'K ;o;:A' 
7.:;, 7-::2. 
~"'~ .2·5""' 
2"0 :;.-0 

7·1 7·1 
t:,~.? ~.2--
/sl. -/ /~·/ 
;:,·2- /~--~ 
,.,.~ ,.. 3> 
;o. <( ;o-Y' 
t/· 0 'f.O 
~-){' P-X 

z.. .. ~ ~-2-
Cf·J..- C:1~2----

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC #: }(, ~tJ/3 ~.::;: VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_E.I 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;.)/(A;,)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, A;.= Area of associated internal standard 
C, = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 'I !4 S"?;7 1../l,/Jb L} (1st IS) I· 7t/7S" I· 'fo-;,.. f.~}; 

5 (2""1S) t·Vo7S /-0~'7 ;-o~o; 

6J6; (3'• IS) 1-1~7 I· I 5"S" lin-
Ullf (4"' IS) 1-0.83¥ f.f07 /-107 
tiff" (5"' IS) o.]l:;~y o.W7 / t74t'l7 I 
LLL (6"' IS) D.otbCf¥ O."'?Cfl~ 0- '7Cfl(, 

2 'f IL./71 I '-f;o/J&; (1st ISl ~·03(..:. 2.. ·0?>1.:. 
(2nd IS) /·0~0 /·OkD 
(3"'1S) J.}l.,/ !·lip I 
(4"' IS) I· rl'i 1-1'1 l!/ 
(5"' IS) o. OJSCf/, 0·~~ 

/ 16"' IS) j o. c;?' '}/ ~.17wt 

3 ytL/7120J '/tl /J& 11st IS\ I· Cf?.. (p /.'jp(, 

(2'• IS) I· 01- ~ ;.o~3 

(3'• IS) f./Cf2- l·l<tJ-
(4"' IS) I·!?JI 1·!31 
(5"' IS) 0.'1'5"'].-6 0·1f2-_3 

4. ../ ~ (6"' IS) ,II f.os I I os-1 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 

ta-U tc.tJ 
2./ )./ 
o.o 0·0 
7--. ~- ],..:)....--

1/-D 11·0 
z,..._j ~-~ 
J{p~~ ItT 
tl·l 'II 
0·& IJ.t:, 
0-0 6(} 
~7 ~·7 
o .. K o% 
jO# ;D2-
-3,~ 3·1""" 
::!J • .J... 3~ 
i· t./ 'N 

-z.y. 7 W·/ 
Jt·c/ 1{. $1 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: 0 & S"z-IL/.B cl~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C15)/(A1.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, Ais = Area of associated internal standard 
c. = Concentration of compound, C1• = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 ':l:-'1/JIOS'l::J")... t./7/1~ A- (1st IS) I· 71/sozl 1·'1'-1- 7 I· c:;t./7 
tU-V 1/ 5 (2"" IS) j.d"Cj/p /·/0~ //01 

qq (3"'1S) 1-on7 I· liS 1·11~ 

U/;f (4"'1S) f·/tJo/ 1-/~ 3 I·IIR3 
~r;s (5"' IS) 0 -Cfi'-A' l-0~~ j.o~ 
II.I 16"' IS\ /·/:!:>0!.- I· /b2- 1-/b, 

2 
{;-Ljl~~ C./7/lt:. 11,:;t IS\ I· CJo51 /-'JOk' 
fUYVI/ 

(2"" IS) /·OJ/b ;.o~~ 
(3"' IS) !· 110 1-110 
(4"'1S) /·/2>0 /-!30 
(5"' IS) l.ot./' ;.ot/J 

It 16"' IS\ I; I· u::;y /·:PO'/ 

3 
'2, 4/SfO{:.jD '-/9/1~ 11st. IS\ J.Cfl 0 1·'710 

tWvJ/ (2"" IS) f-01S z.. I .t> l{ .,;;.--

(3"'1S) I. 1/t::lf t·JiY 
(4"'1S) 1·1 cfi.P 1-/t./k 
(5"' IS) f.oi./ ;.off/ 
16"' IS\ y t·rll T1Y/ 

II Reported I Recalculated I 

II 
%0 I %D 

I 
I/·~ II·~ 
y-3. ¥·3 
.3· v 3.t/ 
:z~ () 2.0 
!rlO l'llJ 
').-~~ 1--·% 
i~; , .. 3 
2- -~ _,.-r 
3.-v- ..3.0 
0·~ o.c:; 
;'/~>I IY~ 
~,{'"' ·t.r 
Cj--"::l i·r-
z. ~ I 2---.. / 

:0 ·51 3~ 

0· (p b,£, 
/JI-~ ;J(~ 
I· D ~(.) 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 3t:, £l./i./.8,;)_~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--q___ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;.)/(A;.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C~ = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 z4t8o~:JC:, J "li /J/; A (1st IS) 
/. "'"~ l·'tf."K /-if~ 

5 (2"" IS) J.oSCfiR l·tf:JO /·lifO 
SJf::t (3'• IS) J ·0777 /· 0'1Cf J.OrJ 
W1 (4"'1S) /·No/ I ·I 'I'},.; 1·1'/)..--
I38'C (5"' IS) o.(J'/~ I· II) /-II I 
III. 16"' ISl J.J~or l·17S /-/7~ 

2 
L I '3. 'f~s~- C:./!2/1~ A 11st IS\ j. ~t./~7 J.G:J/? /·b/J 

s (2"" IS) o. CifS/lf o.qs;?;, o~irt3 
~c, (3'• IS) /·~OS J I· /lo<i 1-/lo>S' 
UtA (4"'1S) I· t?b~"'')-- f.O(p cj ;. 06'/ 

FEe (5"' IS) 0.77~i o. 77'1~ 0·77'1-3 
II .I (6"' IS) J.Ostjo; 1·/!::.'(.p /·I~ 

3 
<!.'].~t!;'fO{, " '; 3/Jft:, A- 11st ISl !-L./I,os-7 f. t/~ D ;.'1~0 

s (2"" IS) l·b~3if /o?:>l /·03/ 
C;'Jq (3'• IS) /.~7Jt I· ~10 /·~!0 

tAV1 (4"'1S) /-103~ I· /75' /·/7l 
f5Ff? (5"' IS) o. StZ.3 i o. 7';30 !). 77!0 
J;Ze T. £.. L.L 16"' ISl /. 3.Z" ~ /. 370 /- "b9r...J 

II Reported I Recalculated I 
II 

%0 

I 
%0 

I 
'1-~ l.J.l, 
3-i{ 3J5 
'P-(;J '-'0 
o.J o.J 

Z../. ~- '2J/-~ 
3./ 3-Cf 
/· )/ f}( 
o~ u oLJ 
;o~ ~ /OS 
o-D i).O 
o. </ O.cj 
{;,}! 6-.k' 
o. c./ 0 ·'I_ 
o.7 O·/ 
a J 0 

I· 1.../ 1-<f 
,?,.}f 3,)1 
~-~ ;.:z.--

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 3' WV;3 ~ ""' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ c 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SampleiD: -:11 I 

Surrogate 
Spiked 

Nitrobenzene-dS so.V 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,IL 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I 10 ampre 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I 10 am pre : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wod 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~1-P- ~~ 
?,c./- ~ {0 

4/·'P 'i/-y 
'3J.7 7/ 
.33 ·~ b'i 
f~, I ?:JI/ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

1Y 0 

70 
~,... 

7/ 
b'i 
?>Y 

'"" 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3' s-r../ ~ .6 C:)._7 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: =z: 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: '=>O ~ ~ j 

I I 
Spike Sample Spiked Sample 

Add~~ Concentr1.£..;... ConcentraJ~~ 
Compound ( lrt9r ( (1"19t" (Mil-'. 

v v v v 
~n M~ M~n ----- M~ 

Phenol ,3. '((, ,3.$1, NO Q. ·7~ ~Cf 

N-Nitroso-di-n-propylamine 3-c.Jr' ~.2-z,. 

4-Chloro-3-methylphenol . 3·/3 ~-OL/ 

Acenaphthene It " 
0-030 ..3·0"3 i;-15" 

Pentachlorophenol 7·/2 7 ·I 'Y' tvO !-4t? o_ c:rl./1 
Pyrene 3£"1P ~-~ 0--=, 2. 31-1s'7' L/.3---;;. 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M~fr;v C:::o ilc<> M<>tr;v C:::n;lc,. n .. nn~~t"' I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

~ J R<>l'<>lr 
.., 

R<>l'<>l~ ..... ~;~.,~~·~ 

7';( 78 7!:> 73 7 7 
OJ7 "11 ctlj/ Of/ 7 7 
g${ <ig ~ ~ ? 7, 

~Ll &'-/ K7---' 8J-' ~ 3 
z/ 2-L /3 /3 tj? Y3 
~~ <;5? o;~ 1b !I II 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 t, ~t./ /3 ;;:<_ "\ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:__£[ 
2nd Reviewer: t_ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ #eO- ~ 7/ b ; \ 

I I 
Spike Spike I I es II ·I esc II 1 esn esc 
Ad~~ concent~ih~ I II II Compound ( ~~ ( MS.. f'y- Percent Recove!]: Percent Recove!]: RPD ... ~ 

IG{..<::.n I t"C! 1 r<::.n I C'<::. ... l;!or,lr ... .. !;!,.,.,,,. !;! onnr+orl -
Phenol .3. b..?> IVA ~. '1"7 r-JA 7Y 71 
N-Nitroso-di-n-propylamine I ~.K7 jj{p J{b 
4-Chloro-3-methylphenol I ";/. 7 5"' K~ 8'_3 __..........!.> 

Acenaphthene v :J. .(')' f(~ ~3 ~ 
Pentachlorophenol ,.(p1 t.os Cf/ '1 J -----Pyrene .:;. ;; '?) [j ;;., ~ ,J CJO a;o N~ 

v 

I 
I 

.... 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: a. Z 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2.0) Example: 
(A,)(RRF)(V0)(V;)(%S) 

#I {)l/1. 
A. = Area of the characteristic ion (EICP) for the Sample 1.0. 

' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

~'-/7"37/ ( Ljo) i!_]_ 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or 35"" ~ -z s-o (J. !tJOt) ( ;r. o!YB) (a. ~ 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) /-1 "'~ l*r Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3654483a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003a-S0-0-0.5 460-114 793-37 Soil 05/31/16 
CFMW-034-S0-0-0.5 460-114793-41 Soil 05/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria with the following exceptions: 

Sam _pie Compound Finding Criteria Flag A or P 

CFMW-003a-S0-0-0.5 All compounds Cooler temperature was Cooler temperature UJ (all non-detects) A 
reported at 16.5°C upon must be 4±2°C. 
receipt by the laboratory. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to cooler temperature, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary- SDG 460-114793-1 

I Sam~le I Compound I Flag I AorP I Reason 

CFMW-003a-S0-0-0.5 All compounds UJ (all non-detects) A Technical holding time 
(cooler temperature) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114793-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36544B3a 

SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: ~). 7 )~ 
Page:_c:of_/ 

Reviewer: 17 
2nd Reviewer: ~ 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)((\/ 

Note: 

1-v 

• 2 ' 

3 

4 

5 

6 

7 

8 

9 

l1n 

I ~alidaticc A[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Coniinuing calibraiion 

Laboratory Blanks 

Field blanks 

Surroaate spikes /t ~ 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()\lcr<:>ll ~~~~~~~,a~+ nf rl~+~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003a-SO-O-O. 5 

CFMW-034-S0-0-0.5 

Notes· 

1 wte> ~0-~1'20'-\1 
~ M'O t+loO- ~ 7-;.. 71 ~ 

I I 
9.N-tll. 

A 

ALf\ o(o ~f) 
A 
A 
N 
A-
N <!.,...'::::> 

A \.(!..-~ 

t-J 
A 

A 
A 
I' 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

V:\LOGIN\Roux Associates\Columbia Falls\3654483aW.wpd 

Com meets 

/t CAl ~ -zo -I ccv' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114793-37 

460-114 793-41 

bvU 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/31/16 

Soil 05/31/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides EPA SW 846 Method 8081 

Evaluation mix standards analyzed prior to the initial calibration and at 
--'·--'··-of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns .::; 15% for individual breakdown in the 
mix standards? 

in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 

Page:_iot~ 
Reviewer: f-1 

2nd Reviewer: O~ 



VALIDATION FINDINGS CHECKLIST Page:3f;, 
Reviewer: F"T 

2nd Reviewer:~ 

Validation Area Yes No NA 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
n"rfnrnnArl to confirm %R? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

-

Notes:----------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

d d th t h . I h ld" All"lddt h ~(~{c e a es ave excee e e ec mea o 1ng t1mes. 
Yi N/A Were all cooler temperatures within validation criteria? 

METHOD:LGc HPLC 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date 

I w ~w-- ~~:: I'. soc__ 
v 

TECHNICAL HOLDING TIME CRITERIA 

Page:_iot_! 

Reviewer:_----'F,_T_,___ 
2nd Reviewer: 0"- / 

Total# of Qualifier 
Days 

J-jtAJ~ ~ 
tJO 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: 
Encores unpreserved: 
Encores preserved: 

EXTRACT ABLES: 
Water: 
Soil: 

HT_r1.wpd 

Both within 14 days of sample collection. 
Both within 48 hours of sample collection. 
Both within 14 days of sample collection. 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 



LDC #: 3 (:. ~1./tf /3 ~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ 1 of_____! 
Reviewer: FT 

2nd Reviewer: S 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.9940 0.9940 

0.5237 0.5237 

CLP1 0.8856 0.8856 

0.4581 0.4581 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9673 0.9673 7.5 

0.5368 0.5368 5.9 

0.8689 0.8689 8.8 

0.4442 0.4442 9.3 

Recalculated 

%RSD 

7.5 

5.9 

8.8 

9.3 

-



LDC #: ~ !P 'Sl-1 '-I io~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of ____L 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/26/2017 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.9237 0.9237 

0.5122 0.5122 

CLP1 0.9403 0.9403 

0.4575 0.4575 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9538 0.9538 8.9 

0.4900 0.4900 8.5 

0.9982 0.9982 10.8 

0.4572 0.4572 9.6 

Recalculated 

%RSD 

8.9 

8.5 

10.8 

9.6 



LDC#: 0&SY~Jd 3 q_ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

~ I Becalc111ated I 
Calibration Average CF/ 

I I 
Standard 10 Date/Time Compound CCV Cone CF/Conc CF/Conc 

CCV CCV 

~1/- t/ r.;lo/lt ~do~u.l 1. cxl'l / tt-LP2- toO JOQ faD .cJ 
f'IICfrlJOb 7r'/ /tK1Iio t cf' cJlkr /0 0 crc:r. -z-- era;-~ 

en/o.l}J P"'" J Ctf'l 100 ;o(p ;o6 .P, 

~VL~./.ILnx Jm/~; f JoD /0~ /0'/·7 
U-1(-5'" re.;~;, 1.:7 

I '1 ?J.q Cf~·t/ 
s Foacrrfl 7 'It/ Cf7.Y 19-5/ 

"''I ·I '1/7 
i 

..!) 
' 

,o Q. /OJ;.{) 

%0 

0 

t),~ 

".2-
tj./ 

1,.& 
0, :J... 

~·~ 
~.0 

Page:_/o't_/ 

Reviewer:_____fl 
2nd Reviewer: ~ 

I eecalc••lated I 
I I %0 

0 

O,JI 

6.2-

1·7 
(:,,£ 
o.;, 
i.3 
-;;..J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #:_...a_b_S_>V_'/113 .6""'-- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

I / 
Page: __ of __ 

Reviewer: FT < 
2nd reviewer-: -~-'---'-~ 

Z/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample 

II 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene Clif)..-- 5().0 
Tetrachloro-m-xylene 4.-Vfl 
Decachlorobiphenyl (Wy]/ 

Decachlorobiphenyl CJ,vf 1 

S I ID ample : 

Surrogate 
Surroqate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample : 

II 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate 
Surrogate Column ~iked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

"\Y..~ ~ 97 
~'1-J -· 90 
s). ~ % ,o:? 
~~.t.) '1~ 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Re[!orted 

Surrogate Percent 
Found Recovery 

I Re[!orted 

Percent Percent 
Recove_ry Difference I 

I Recalculated I I 
Ojt 0 

~ 
)o~ 

""'e!1 
~II 

Percent Percent I 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Notes: ________________________________________________________________________________ __ 

SURRCALC.3C3 



LDC #: 1.3~W4".d .:3"' VALIDATION FINDINGS WORKSHEET Page:_!of~ 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer:~ 

2nd Reviewer: ..ee__ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: Lc!.? L\loO - ""? 12-o l-\fz 

I I 
Spike Spiked Sample LCS 

Add~~ Concen~{~n 
Compound (~' ( ~..... / Percent Recovery ,_, 

LCS -V~cso LCS ~CSD Reported I Recalc. 

gamma-BHC 10·~~~ I ~t 
I 

o -I'+' ~A -
I 
:~ 

10~ 

4,4'-DDT 0 -l~7 ,\j jo~ 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

II 
LCSD II LCS/LCSD I 

II I Percent Recovery RPD 

Reeorted I Recalc. I Reported Recalc. --~ .JA- --~ .;"" 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: __ / of~ 
Reviewer: ,?/ 

2nd reviewer: &q,./ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A)(I.)N,l(DF)(2.0) Example: 
(A;.)(RRF)(V0 )(V,)(%S) I -

A. = Area of the characteristic ion (EICP) for the Sample I.D. c..e.s L/~tJ- 3 7lo i8 </, 'I -j)£) J 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(,o) internal standard (;oo) 
I. = Amount of internal standard added in nanograms (ng) Cone.= ro to 3x ;a; 

2..7l.oi6'177 ( {).g-ff13_)(/f.D)0{!Jf0) 
vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) o.;?:>7 mo /!<~ Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 3654483b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 
CFSB-060-S0-0.5-2 460-114 793-2 Soil 05/27/16 
CFSB-084-S0-0-0.5 460-114793-3 Soil 05/27/16 
CFSB-071-S0-0-0.5 460-114793-4 Soil 05/27/16 
CFSB-084-S0-1 0-12 460-114793-5 Soil 05/27/16 
CFSB-084-S0-0.5-2 460-114 793-6 Soil 05/27/16 
CFSB-DUP7-SO 460-114793-7 Soil 05/27/16 
CFSB-060-S0-0-0.5 460-114793-8 Soil 05/27/16 
CFSB-071-S0-0.5-2 460-114 793-9 Soil 05/27/16 
CFSB-060-S0-10-12 460-114793-10 Soil 05/27/16 
CFSB-068-S0-1 0-12 460-114793-11 Soil 05/27/16 
CFSB-066-S0-0-0.5 460-114793-12 Soil 05/27/16 
CFSB-071-S0-10-12 460-114793-13 Soil 05/27/16 
CFSB-069-S0-0-0.5 460-114793-14 Soil 05/27/16 
CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
CFSB-066-S0-1 0-12 460-114793-16 Soil 05/27/16 
CFSB-069-S0-1 0-12 460-114793-17 Soil 05/27/16 
CFSB-068-S0-0.5-2 460-114793-18 Soil 05/27/16 
CFSB-055-S0-0-0.5 460-114793-19 Soil 05/28/16 
CFSB-054-S0-0-0.5 460-114 793-20 Soil 05/28/16 
CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 
CFSB-012-S0-0.5-2 460-114 793-22 Soil 05/28/16 
CFSB-012-S0-1 0-12 460-114 793-23 Soil 05/28/16 
CFSB-054-S0-1 0-12 460-114 793-24 Soil 05/28/16 
CFSB-054-S0-0.5-2 460-114 793-25 Soil 05/28/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-055-S0-1 0-12 460-114 793-26 Soil 05/28/16 
CFSB-057 -S0-0-0.5 460-114 793-27 Soil 05/28/16 
CFSB-059-S0-1 0-12 460-114 793-28 Soil 05/28/16 
CFSB-DUP8-SO 460-114 793-29 Soil 05/28/16 
CFSB-059-S0-0-0.5 460-114793-30 Soil 05/28/16 
CFSB-057 -S0-1 0-12 460-114 793-31 Soil 05/28/16 
CFSB-049-S0-1 0-12 460-114793-32 Soil 05/28/16 
CFSB-059-S0-0.5-2 460-114793-33 Soil 05/28/16 
CFSB-049-S0-0.5-2 460-114793-34 Soil 05/28/16 
CFSB-057 -S0-0.5-2 460-114 793-35 Soil 05/28/16 
CFMW-EB3-AQ 460-114 793-36 Water 05/31/16 
CFMW-003a-S0-0-0.5 460-114793-37 Soil 05/31/16 
CFMW-DUP9-SO 460-114 793-38 Soil 05/31/16 
CFMW-003a-SO-O. 5-2 460-114793-39 Soil 05/31/16 
CFMW-003a-S0-1 0-12 460-114793-40 Soil 05/31/16 
CFMW-034-S0-0-0.5 460-114 793-41 Soil 05/31/16 
CFMW-034-S0-0.5-2 460-114 793-42 Soil 05/31/16 
C FMW-034-S0-1 0-12 460-114 793-43 Soil 05/31/16 
CFMW-DUP1 0-SO 460-114 793-44 Soil 05/31/16 
CFSB-035-S0-0-0.5 460-114793-45 Soil 05/31/16 
CFSB-035-S0-0.5-2 460-114 793-46 Soil 05/31/16 
CFSB-037-S0-10-12 460-114793-47 Soil 05/31/16 
CFSB-036-S0-0-0. 5 460-114 793-48 Soil 05/31/16 
CFSB-037 -S0-0-0.5 460-114 793-49 Soil 05/31/16 
CFSB-036-S0-1 0-12 460-114 793-50 Soil 05/31/16 
CFSB-034-S0-0.5-2 460-114 793-51 Soil 05/31/16 
CFSB-034-S0-0-0.5 460-114793-52 Soil 05/31/16 
CFSB-036-S0-0.5-2 460-114793-53 Soil 05/31/16 
CFSB-037 -S0-0.5-2 460-114793-54 Soil 05/31/16 
CFSB-034-S0-1 0-12 460-114 793-55 Soil 05/31/16 
CFSB-053-S0-0.5-2 460-114 793-56 Soil 05/31/16 
CFSB-035-S0-10-12 460-114 793-57 Soil 05/31/16 
CFSB-053-S0-1 0-12 460-114793-58 Soil 05/31/16 
CFSB-084-S0-0-0.5MS 460-114793-3MS Soil 05/27/16 
CFSB-084-S0-0-0.5MSD 460-114793-3MSD Soil 05/27/16 
CFSB-071-S0-10-12MS 460-114793-13MS Soil 05/27/16 
CFSB-071-S0-1 0-12MSD 460-114793-13MSD Soil 05/27/16 
CFSB-057 -S0-0-0.5MS 460-114793-27MS Soil 05/28/16 
CFSB-057 -S0-0-0.5MSD 460-114793-27MSD Soil 05/28/16 
CFSB-057 -S0-1 0-12MS 460-114793-31 MS Soil 05/28/16 
CFSB-057 -S0-1 0-12MSD 460-114793-31 MSD Soil 05/28/16 
CFMW-034-S0-1 0-12MS 460-114793-43MS Soil 05/31/16 

2 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-S0-1 0-12MSD 460-114793-43MSD Soil 05/31/16 

3 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

4 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

5 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for one out of six coolers was reported at 16.5 oc upon receipt by the 
laboratory. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits with the following exceptions: 

6 
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Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

CFSB-057-S0-0.5-2 CLP 1 Decachlorobiphenyl 152 (30-150) All compounds NA -

CFSB-057 -S0-0.5-2 CLP 2 Decachlorobiphenyl 157 (30-150) All compounds NA -

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD Affected 
(Associated Samples) Compound (Limits) Compound Flag AorP 

CFSB-057 -S0-0-0.5MS/MSD Aroclor-1016 20 (::>15) Aroclor-1 016 NA -
(CFSB-057-S0-0-0.5) Aroclor-1221 

Aroclor-1232 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-DUP7-SO and CFSB-071-S0-10-12, samples CFSB-DUP8-SO and 
CFSB-059-S0-0-0.5, samples CFMW-DUP9-SO and CFMW-003a-S0-10-12, and 
samples CFMW-034-S0-0.5-2 and CFMW-DUP10-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

7 
V:\LOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36544B3B_RA4.DOC 



XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114793-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544B3b 
SDG #: 460-114793-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: ? ,h 7 /;t, 
Page:_l_of/!7 

Reviewer: 
2nd Reviewer: (?. / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

V~lirl~tinn Ar~~ 

Sample receipt/Technical holding times 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /, '-J 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

n""r"ll '"nl nf rbl" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-066-S0-0.5-2 

CFSB-060-S0-0.5-2 

CFSB-084-S0-0-0.5 

CFSB-071-S0-0-0.5 xi 
CFSB-084-S0-1 0-12 

CFSB-084-S0-0.5-2 

CFSB-DUP7-SO 0 

CFSB-060-S0-0-0.5 

CFSB-071-S0-0.5-2 

CFSB-060-S0-1 0-12 

CFSB-068-S0-1 0-12 

CFSB-066-S0-0-0.5 

CFSB-071-S0-1 0-12 \) 

CFSB-069-S0-0-0.5 

CFSB-069-S0-0.5-2 

CFSB-066-S0-1 0-12 

CFSB-069-S0-10-12 

0"¥\~ 

~,A 

A,~ "/o 
.D. 
A 
1'1'/ ~\? 

..svJ 
~-.....) 

P\ LC..> 

~.o \).: i 

A 
A 
.A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36544B3bW.wpd 

0'-\.~ 01 6 C!.-0 0 "VA 
J -

~/\tX ~ J-0 

ctJI( .t=zi) 

= b<o 

,., ?-~. ~0 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114793-1 

460-114793-2 

460-114793-3 

460-114793-4 

460-114 793-5 

460-114 793-6 

460-114793-7 

460-114793-8 

460-114793-9 

460-114793-10 

460-114793-11 

460-114793-12 

460-114793-13 

460-114793-14 

460-114793-15 

460-114793-16 

460-114793-17 

\.e .-o t:: \ ~ .~c_ T..e)Cl 

?,~ ~0 l\~ "'~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 



LDC #: 36544B3b 
SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFSB-068-S0-0.5-2 460-114793-18 

19 CFSB-055-S0-0-0.5 460-114793-19 

20 CFSB-054-S0-0-0.5 460-114793-20 

21 CFSB-055-S0-0.5-2 460-114793-21 

22 CFSB-012-S0-0.5-2 460-114793-22 

23 CFSB-012-S0-1 0-12 460-114793-23 

24 CFSB-054-S0-1 0-12 460-114793-24 

25 CFSB-054-S0-0.5-2 460-114793-25 

26 CFSB-055-S0-1 0-12 460-114793-26 

27 CFSB-057-S0-0-0.5 460-114793-27 

28 CFSB-059-S0-1 0-12 ~ 460-114793-28 

29 CFSB-DUP8-SO o, 460-114793-29 

30 CFSB-059-S0-0-0.5 0 460-114793-30 

31 CFSB-057-S0-10-12 460-114793-31 

32 CFS B-049-S0-1 0-12 460-114793-32 

33 CFSB-059-S0-0.5-2 460-114793-33 

34 CFSB-049-S0-0.5-2 460-114793-34 

35 CFSB-057-S0-0.5-2 460-114793-35 

36...,.. CFMW-EB3-AQ ~{') 460-114793-36 

37 CFMW-003a-S0-0-0.5 460-114793-37 

38 CFMW-DUP9-SO Ov" 460-114793-38 

39 CFMW-003a-S0-0.5-2 460-114793-39 

40 CFMW-003a-S0-1 0-12 Vv 460-114793-40 

41 CFMW-034-S0-0-0.5 460-114793-41 

42 CFMW-0~ -S0-0.5-2 D"l. 460-114793-42 
/ 

43 CFMW-034-S0-1 0-12 460-114793-43 

44 CFMW-DUP1 0-SO o, 460-114793-44 

45 CFS B-035-S0-0-0. 5 460-114 793-45 

46 CFSB-035-S0-0.5-2 460-114 793-46 

47 CFSB-037 -S0-1 0-12 460-114793-47 

48 CFSB-036-S0-0-0.5 460-114793-48 

49 CFSB-037 -S0-0-0.5 460-114793-49 

50 CFSB-036-S0-1 0-12 460-114793-50 

51 CFSB-034-S0-0.5-2 460-114793-51 

52 CFSB-034-S0-0-0.5 460-114793-52 

L:\Roux Associates\Columbia Falls\3654483bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

I. /;b 
Date: ~ (2-7 fl 

Page:~f~ 
Reviewer: CJ 

2nd Reviewer: '(; / 

Date 

05/27/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 



LDC#: 36544B3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114793-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

53 CFSB-036-S0-0.5-2 460-114793-53 

54 CFSB-037 -S0-0.5-2 460-114793-54 

55 CFSB-034-S0-1 0-12 460-114 793-55 

56 CFSB-053-S0-0.5-2 460-114 793-56 

57 CFSB-035-S0-1 0-12 460-114793-57 

58 CFSB-053-S0-1 0-12 460-114 793-58 

59 CFSB-084-S0-0-0.5MS 460-114793-3MS 

60 CFSB-084-S0-0-0.5MSD 460-114793-3MSD 

61 CFSB-071-S0-10-12MS 460-114793-13MS 

62 CFSB-071-S0-1 0-12MSD 460-114793-13MSD 

63 CFSB-057 -S0-0-0.5MS 460-114793-27MS 

64 CFSB-057-S0-0-0.5MSD 460-114 793-27MSD 

65 CFSB-057 -S0-1 0-12MS 460-114793-31 MS 

66 CFSB-057 -S0-1 0-12MSD 460-114793-31 MSD 

67 CFMW-034-S0-1 0-12MS 460-114793-43MS 

68 CFMW-034-S0-1 0-12MSD 460-114793-43MSD 

69 

70 

71 

72 

7'< 

Notes· 

t.J\~ 1.\t.o- ~7111) 'V M~ 1.\loO- ""?11~0:01 
- -;1\11) 

- ~l20S ~ 

- ;1l11~ 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: (.. P 7 j1, 
Page:~of.-? 

Reviewer: __fL_ , 
2nd Reviewer:. ~ 

Date 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/27/16 

05/27/16 

05/27/16 

05/27/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 
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LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: ~f_l.
Reviewer:_p/ 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane I 
B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:---------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: a~ s 9<113~ VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD: ~c HPLC 
Are surrogates required by the method? Yes __ or No __ 

...... -- -·- --· · -v~--- -r··--- ·· ·-- -·· --···.-·-- -··- -·-····- · 

- y(N ~/A Did all surrogate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

Page:~f / 

Reviewer:___Q 
2nd Reviewer: cry -

Qualific;ttions -...._ 

~s C!A,f I e- \'51-- ( -oo- ,.;u ) :tM 1r \ l\1\') ) 

~1-- Er );-/ ( ,\; ) .v I 

-
( ) 

I 

( ) 

( ) 

( ) 

I 

( ) 

( ) 

( ) 

I 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

I 
( ) 

( ) 

( ) 

I 
( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFBl H Ortho-Terohenvl N Terphenvl-014 T 3 4-Dinitrotoluene z 2-Bromonaohthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenvl (DCB) u Tripentyltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane p 1-methylnaohthalene v Tri-n-oroovltin BB 2 4-Dichlorophenylacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid IDCAAl w Tributvl Phosphate cc 2 5-Dibromotoluene 

F 1.4-Difluorobenzene IDFBl _ - L Bromobenz"n" R 4- . X Triohenvl 

SUR_r1.wpd 



LDC#: ~St/</.13~ 

METHOD: /oc _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_!of~ 
Reviewer: /2 

2nd Reviewer: t:z:: 

__;;~ NiA 
• ·-- -•• •••-••••-- _,,_,} __ ...,. -•-•] _ _. '-'-'''(""' .... ...., , .... , ---•• 111-'"1 ' 1 ' ""'' •• ,, .... ,, .... ., .... ,- ""'-'''(""'- .... ,,1.1--lo.l.._,ll VYIIoAW t-"-11.._,1111_ ..... ; 

Y7N N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 
-c:::;7 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

(o:,~(,ti \) ( ) ( ) '2.0 ( }s- ) 2:1 J~/A (tJ 
( ) ( ) ( ) qiAC lJvvJ,x 

) 
( ) ( ) ( ) v 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 



LDC #: 3t,. Sf!~ ~ j, VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~~f / 

Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF}, average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX} 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

Recalculated 

%RSD 

6.6 

5.2 



we#: a~ !:>t/~>13 a) VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ~f / 
Reviewer: FT 

2nd Reviewer: ~ .___ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 2/24/2016 PCB 1260-1 RTX CLPI 

GC8 

PCB 1260-1 RTX CLPII 
---

Where: 

Reported Recalculated 

1000 1000 

0.0515 0.0515 

0.0623 0.0623 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0542 0.0542 5.8 

0.0634 0.0634 2.8 
----

Recalculated 

%RSD 

5.8 

2.8 

! 



LDC #: 8' ~?./ $L :$. 3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ l6f ~ 
Reviewer: FT 

2nd Reviewer: 04 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF}, average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A!C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

-- ---- -

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 3' r-'/ '/ ;8 at5 

METHOD: GC ~HPLC~--

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: /of_/ 

Reviewer:___EI 
2nd Reviewer: ::::Z 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Ave,.ge CF(ICALV CCV I Compound 
CF/ Cone. 

CCV Cone. 

(!(!'I -11 (.(k fiG, :216 
1Pct3 12~o -I c..-vj')- /00{) 1o-oo 1 

Cv~ / /t:J 3i) 
~V-1/ ~/ro/J{p ~3 0 

~fJ'I-

2 c~-i b I~ II!.? Cf:O II l:JO 

fOCfO 

4-et/- v !.r./Sl/1' ;~yi fO~"V 

1 oJ5u 

3 ecv-1 ,ft/1' t'?d! JOOO 

;o-;-o 

u.J-a; to/7/1~ O?t.jl- jtJJf 0 

,IJ I OJcrL./ 
4 

I 
I 

Recalculated II Reported I Recalculated I 

II I I 
CF/ Cone. %0 %0 

CCV 

fO ~- ~ ~,~ 
__... 

:Z- ~ 

jo~"'· ,l( 3.3 .$·3 

~.)~.7 7-u 7-0 
1 ~b-S"" O.Ji O·Jf 

fV q#_y c:r-b '1·b 
!OCf'lO 1·'1 '1-1 
;of!. 7 ~--)---- .;' . .>-

JO){t/·7 11·~ ~ 

f003.</ o--3 tJ.3 
fO'-fl· V -/-7 '1·7 

f? ~ 107) kJ 7. 7 7.7 
OJ13.(p (). Co ak 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 3 6 ~:)?/ t./ 8-¥ 

METHOD~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samole 10: # / 

Surrogate 

I 

I 

Dcf3 

J 

Samole ID 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (C8Z) 

8 4-8romofluorobenzene (8F8) 

c· a,a,a-Trifluorotoluene 

D 8romochlorobenene 

E 1 ,4-Dichlorobutane 

F 1 4-Difluorobenzene (DF8) 

SURRCLC_r1. wpd 

G 

H 

I 

J 

K 

L 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

l Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 
I M~ 

I 

..sv 

I 

t/'f.O 

J; lflJ, ~ : uFI 

Surrogate 
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LDC #: .3b 5?/V.S !If VALIDATION FINDINGS WORKSHEET Page:___(ofL_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD:~ _HPLC 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: 50J ..J- G::. 0 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

~ 
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--
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Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) f"l 
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tJD 
Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 36f:Liy'~~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~-HPLC 
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Reviewer:____E[ 

2nd Reviewer: Lt::::__ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: ~ ~leO- 37\ lJ. ) 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 
--

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

l~cloC \2C.,Q o. ~~-:::, I tvA-

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery II Percent Recovery II RPD ~~ 
I Reported I Recalc. II Reported I Recalc. IGJ?ortedi __ Recalc. I 

0,4~Li- tJ-A- P-r \'2--t tJfl 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aoree within 10.0% of the recalculated results. 
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METHOD: ~ _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

, ~ N/A Were all reported results recalculated and verified for all level IV samples? 
Y, N/A Were all recalculated results for detected target compounds w1thm 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

Page: _!of~ 
Reviewer: FT 

2nd Reviewer: ~ 

(RF)(Vs or Ws)(%S/100) 
Sample ID. Ll.-~ lfbO -

37/77/ 
Compound Name .4-r-z, c/o /" / ~ {;, 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = I. 7 ~ !> Uo) ) 
C 1r) (too J 

o. '/J.'/ II-?~ If 
" 

Reported Recalculated Results 
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LDC Report# 36544B4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 
CFSB-060-S0-0.5-2 460-114 793-2 Soil 05/27/16 
CFSB-084-S0-0-0.5 460-114793-3 Soil 05/27/16 
CFSB-071-S0-0-0.5 460-114793-4 Soil 05/27/16 
CFSB-084-S0-10-12 460-114793-5 Soil 05/27/16 
CFSB-084-S0-0.5-2 460-114793-6 Soil 05/27/16 
CFSB-DUP7-SO 460-114793-7 Soil 05/27/16 
CFSB-060-S0-0-0.5 460-114 793-8 Soil 05/27/16 
CFSB-071-S0-0.5-2 460-114 793-9 Soil 05/27/16 
CFSB-060-S0-10-12 460-114793-10 Soil 05/27/16 
CFSB-068-S0-1 0-12 460-114 793-11 Soil 05/27/16 
CFSB-066-S0-0-0.5 460-114793-12 Soil 05/27/16 
CFSB-071-S0-1 0-12 460-114793-13 Soil 05/27/16 
C F SB-069-S0-0-0. 5 460-114793-14 Soil 05/27/16 
CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
CFSB-066-S0-1 0-12 460-114793-16 Soil 05/27/16 
CFSB-069-S0-1 0-12 460-114793-17 Soil 05/27/16 
CFSB-068-S0-0. 5-2 460-114793-18 Soil 05/27/16 
CFSB-055-S0-0-0.5 460-114793-19 Soil 05/28/16 
CFSB-054-S0-0-0.5 460-114 793-20 Soil 05/28/16 
CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 
CFSB-012-S0-0.5-2 460-114 793-22 Soil 05/28/16 
CFSB-0 12-S0-1 0-12 460-114 793-23 Soil 05/28/16 
CFSB-054-S0-1 0-12 460-114 793-24 Soil 05/28/16 
CFSB-054-S0-0.5-2 460-114 793-25 Soil 05/28/16 
CFSB-055-S0-1 0-12 460-114 793-26 Soil 05/28/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-057 -S0-0-0.5 460-114 793-27 Soil 05/28/16 
CFSB-059-S0-1 0-12 460-114 793-28 Soil 05/28/16 
CFSB-DUP8-SO 460-114 793-29 Soil 05/28/16 
CFSB-059-S0-0-0.5 460-114 793-30 Soil 05/28/16 
CFSB-057 -S0-1 0-12 460-114793-31 Soil 05/28/16 
CFSB-049-S0-1 0-12 460-114 793-32 Soil 05/28/16 
CFSB-059-S0-0.5-2 460-114 793-33 Soil 05/28/16 
CFSB-049-S0-0.5-2 460-114 793-34 Soil 05/28/16 
CFSB-057 -S0-0.5-2 460-114793-35 Soil 05/28/16 
CFMW-EB3-AQ 460-114793-36 Water 05/31/16 
CFMW-003a-S0-0-0.5 460-114 793-37 Soil 05/31/16 
CFMW-DUP9-SO 460-114 793-38 Soil 05/31/16 
CFMW-003a-SO-O. 5-2 460-114 793-39 Soil 05/31/16 
CFMW-003a-S0-1 0-12 460-114793-40 Soil 05/31/16 
CFMW-034-S0-0-0.5 460-114793-41 Soil 05/31/16 
CFMW-034-S0-0.5-2 460-114793-42 Soil 05/31/16 
C FMW-034-S0-1 0-12 460-114 793-43 Soil 05/31/16 
CFMW-DUP10-SO 460-114793-44 Soil 05/31/16 
CFSB-035-S0-0-0.5 460-114793-45 Soil 05/31/16 
CFSB-035-S0-0.5-2 460-114793-46 Soil 05/31/16 
CFSB-037 -S0-1 0-12 460-114793-47 Soil 05/31/16 
C FS B-036-S0-0-0. 5 460-114793-48 Soil 05/31/16 
CFSB-037 -S0-0-0.5 460-114 793-49 Soil 05/31/16 
CFSB-036-S0-1 0-12 460-114 793-50 Soil 05/31/16 
CFSB-034-S0-0.5-2 460-114 793-51 Soil 05/31/16 
CFSB-034-S0-0-0.5 460-114 793-52 Soil 05/31/16 
CFSB-036-S0-0.5-2 460-114 793-53 Soil 05/31/16 
CFSB-037 -S0-0. 5-2 460-114 793-54 Soil 05/31/16 
CFSB-034-S0-1 0-12 460-114 793-55 Soil 05/31/16 
CFSB-053-S0-0.5-2 460-114 793-56 Soil 05/31/16 
CFSB-035-S0-1 0-12 460-114793-57 Soil 05/31/16 
CFSB-053-S0-1 0-12 460-114793-58 Soil 05/31/16 
CFSB-084-S0-0-0.5MS 460-114793-3MS Soil 05/27/16 
CFSB-084-S0-0-0.5DUP 460-114793-3DUP Soil 05/27/16 
CFSB-068-S0-0.5-2MS 460-114793-18MS Soil 05/27/16 
CFSB-068-S0-0.5-2DUP 460-114793-18DUP Soil 05/27/16 
CFSB-057 -S0-0-0.5MS 460-114793-27MS Soil 05/28/16 
CFSB-057 -S0-0-0.5DUP 460-114793-27DUP Soil 05/28/16 
CFSB-059-S0-0.5-2MS 460-114793-33MS Soil 05/28/16 
CFSB-059-S0-0.5-2DUP 460-114793-33DUP Soil 05/28/16 
CFMW-034-S0-1 0-12MS 460-114793-43MS Soil 05/31/16 
CFMW-034-S0-1 0-12DUP 460-114793-43DUP Soil 05/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Methods 7470AI7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB3-AQ 05/31/16 Calcium 224 ug/L CFMW-003a-S0-0-0.5 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-003a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 
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Spike 10 
(Associated Samples) Analyte %R (limits) Flag AorP 

CFSB-068-S0-0.5-2MS Antimony 53 (75-125) J- (all detects) A 
(CFSB-068-S0-0.5-2 Copper 73 (75-125) UJ (all non-detects) 
CFSB-057 -S0-1 0-12 Lead 74 (75-125) 
CFSB-035-S0-0.5-2 Nickel 63 (75-125) 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFSB-036-S0-0.5-2 
CFSB-037 -S0-0.5-2 
CFSB-034-S0-10-12 
CFSB-053-S0-0.5-2 
CFSB-035-S0-10-12 
CFSB-053-S0-1 0-12) 

CFSB-057-S0-0-0.5MS Antimony 58 (75-125) UJ (all non-detects) A 
(CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO) 

CFSB-057-S0-0-0.5MS Lead 68 (75-125) J- (all detects) A 
(CFSB-057-S0-0-0.5) UJ (all non-detects) 

Selenium 71 (75-125) J- (all detects) 
UJ (all non-detects) 

CFSB-057-S0-0-0.5MS Mercury 131 (75-125) J+ (all detects) A 
(CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5 
CFSB-069-S0-0-0.5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-068-S0-0.5-2) 

CFSB-057-S0-0-0.5MS Mercury 131 (75-125) NA -
(CFSB-071-S0-1 0-12 
CFSB-069-S0-1 0-12 
CFSB-057-S0-0-0.5) 

CFMW-034-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057 -S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO) 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

CFMW-034-S0-1 0-12MS Potassium 152 (75-125) J+ (all detects) A 
(CFMW-034-S0-1 0-12) 

CFMW-035-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFSB-071-S0-1 0-12 
CFSB-069-S0-0-0.5 
CFSB-069-S0-1 0-12) 

For CFSB-084-S0-0-0.5MS, CFSB-068-S0-0.5-2MS, CFSB-057-S0-0-0.5MS, and 
CFMW-035-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFMW-034-S0-10-12MS, no data were qualified for Aluminum, Calcium, Iron, and 
Magnesium percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

For CFMW-003a-S0-23-28MS, no data were qualified for Barium, Calcium, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP 

CFSB-084-S0-0-0.5DUP Arsenic - 0.93 mg/Kg (S0.82) J (all detects) A 
(CFSB-066-S0-0.5-2 Barium 40 (S20) - J (all detects) 
CFSB-060-S0-0.5-2 Calcium 57 (S20) - J (all detects) 
CFSB-084-S0-0-0 .5 Chromium 37 (S20) - J (all detects) 
CFSB-071-S0-0-0.5 Magnesium 74 (S20) - J (all detects) 
CFSB-084-S0-1 0-12 Manganese 37 (S20) - J (all detects) 
CFSB-084-S0-0.5-2 Nickel 38 (S20) - J (all detects) 
CFSB-DUP7-SO Potassium 29 (S20) - J (all detects) 
CFSB-060-S0-0-0.5 Vanadium - 2.71 mg/Kg (S1.6) J (all detects) 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-10-12 
CFSB-055-S0-0-0.5 
CFS B-054-S0-0-0 .5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12) 
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DUP ID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A orP 

CFSB-068-S0-0.5-2DUP Lead 21 (S20) - J (all detects) A 
(CFSB-068-S0-0.5-2 Nickel 25 (S20) - J (all detects) 
CFSB-057-S0-1 0-12 
CFSB-035-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0. 5 
CFSB-036-S0-0.5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0.5-2 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12) 

CFSB-057 -S0-0-0.5MS Barium 42 (S20) - J (all detects) A 
(CFSB-057-S0-0-0.5) Calcium 50 (S20) - J (all detects) 

Magnesium 73 (S20) - J (all detects) 
Manganese 61 (S20) - J (all detects) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSB-DUP7-SO and CFSB-071-S0-10-12, samples CFSB-DUP8-SO and 
CFSB-059-S0-0-0.5, samples CFMW-DUP9-SO and CFMW-003a-S0-10-12, and 
samples CFMW-DUP1 0-SO and CFSB-034-S0-0.5-2 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analvte CFSB-DUP7-SO CFSB-071-S0-1 0-12 RPD (Limits) Flag AorP 

Aluminum 4740 5130 8 (S50) - -

Arsenic 2.5 2.7 8 (S50) - -

Barium 52.5 65.6 22 (S50) - -

8 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544B4A_RA4.DOC 



Concentration (mg/Kg) 

Analyte CFSB-DUP7-SO CFSB-071-S0-1 0-12 RPD (Limits) Flag AorP 

Beryllium 0.25 0.27 8 (S50) - -

Calcium 27700 49700 57 (S50) J (all detects) A 

Chromium 6.6 8.9 30 (S50) - -

Cobalt 4.0 4.6 14 (S50) - -

Copper 10.7 9.4 13 (S50) - -

Iron 9090 10600 15 (S50) - -

Lead 2.5 4.1 48 (S50) - -

Magnesium 7820 23000 99 (S50) J (all detects) A 

Manganese 436 738 51 (S50) J (all detects) A 

Nickel 6.4 7.6 17 (S50) - -

Potassium 398 530 28 (S50) - -

Sodium 31.4U 54.5 54 (S50) J (all detects) A 
UJ (all non-detects) 

Vanadium 4.7 6.9 38 (S50) - -

Zinc 26.8 25.8 4 (S50) - -

Concentration (mg/Kg) 

Analyte CFSB-DUP8-SO CFSB-059-50-0-0.5 RPD (Limits) Flag AorP 

Aluminum 8130 10900 29 (S50) - -

Arsenic 2.1 2.8 29 (S50) - -

Barium 52.6 68.2 26 (S50) - -

Beryllium 0.26 0.29 11 (S50) - -

Calcium 7010 7500 7 (S50) - -

Chromium 6.4 9.7 41 (S50) - -
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Concentration (mg/Kg) 

Analyte CFSB-DUPS-50 CFSB-059-S0-0-0.5 RPD (Limits) Flag A orP 

Cobalt 4.2 4.5 7 (S50) - -

Copper 5.7 9.9 54 {S50) J (all detects) A 

Iron 7910 12300 43 {S50) - -

Lead 4.3 6.8 45 {S50) - -

Magnesium 5640 7510 28 {S50) - -

Manganese 173 261 41 {S50) - -

Mercury 0.012 0.017 34 {S50) - -

Nickel 15.3 15.7 3 {S50) - -

Potassium 543 616 13 (S50) - -

Sodium 33.8U 31.3 8 {S50) - -

Vanadium 6.3 8.8 33 {S50) - -

Zinc 28.0 35.6 24 {S50) - -

Concentration (mg/Kg) 

Analyte CFMW-DUP9-SO CFMW-003a-S0-1 0-12 RPD (Limits) Flag AorP 

Aluminum 10500 5610 61 {S50) J (all detects) A 

Arsenic 4.7 4.0 16 (S50) - -

Barium 65.8 39.0 51 {S50) J (all detects) A 

Beryllium 0.39 0.22 56 {S50) J (all detects) A 

Calcium 64700 53100 20 (S50) - -

Chromium 10.1 7.1 35 {S50) - -

Cobalt 5.8 3.7 44 {S50) - -

Copper 12.9 9.4 31 {S50) - -
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Concentration (mg/Kg) 

Analyte CFMW-DUP9-50 CFMW-003a-50-1 0-12 RPD (Limits) Flag A orP 

Iron 16100 10100 46 (~50) - -

Lead 10.3 6.2 50 (~50) - -

Magnesium 17800 9140 64 (~50) J (all detects) A 

Manganese 521 316 49 (~50) - -

Mercury 0.029 0.024 19 (~50) - -

Nickel 11.1 7.3 41 (~50) - -

Potassium 1150 551 70 (~50) J (all detects) A 

Vanadium 7.7 4.6 50 (~50) - -

Zinc 47.9 23.4 69 (~50) J (all detects) A 

Concentration (mg/Kg) 

Analyte CFMW-DUP1 0-50 CF5B-034-50-0.5-2 RPD (Limits) Flag AorP 

Aluminum 10200 9920 3 (~50) - -

Arsenic 4.1 4.7 14 (~50) - -

Barium 88.7 89.5 1 (~50) - -

Beryllium 0.45 0.40 12 (~50) - -

Calcium 15200 17600 15 (~50) - -

Chromium 10.6 8.7 20 (~50) - -

Cobalt 6.6 4.6 36 (~50) - -

Copper 16.1 13.4 18 (~50) - -

Iron 16000 13800 15 (~50) - -

Lead 9.3 8.0 15 (~50) - -

Magnesium 11100 12500 12 (~50) - -
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Concentration (mg/Kg) 

Analyte CFMW-DUP1 0-SO CFSB-034-S0-0.5-2 RPD (Limits) Flag AorP 

Manganese 472 366 25 (:550) - -

Mercury 0.048 0.020 82 (:550) J (all detects) A 

Nickel 12.8 9.7 28 (:550) - -

Potassium 901 925 3 (:550) - -

Sodium 285 248 14 (:550) - -

Vanadium 10.8 9.7 11 (:550) - -

Zinc 42.2 35.0 19 (:550) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD and difference, and field duplicate RPD, data were qualified 
as estimated in forty-nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-114793-1 

I Sample I Analyte I Flag I A orP I 
CFS B-068-S0-0. 5-2 Antimony J- (all detects) A 
CFSB-057 -S0-1 0-12 Copper UJ (all non-detects) 
CFSB-035-S0-0.5-2 Lead 
CFSB-037 -S0-1 0-12 Nickel 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFSB-036-S0-0.5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0.5-2 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 

CFSB-054-S0-0.5-2 Antimony UJ (all non-detects) A 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO 
CFSB-071-S0-1 0-12 
CFSB-069-S0-0-0.5 
CFSB-069-S0-10-12 

CFSB-057-S0-0-0.5 Lead J- (all detects) A 
UJ (all non-detects) 

Selenium J- (all detects) 
UJ (all non-detects) 

CFSB-060-S0-1 0-12 Mercury J+ (all detects) A 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5 
CFSB-069-S0-0-0.5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-068-S0-0.5-2 

CFMW-034-S0-1 0-12 Potassium J+ (all detects) A 
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I Sample I Analxte I Flag I A or P I Reason I 
CFSB-066-S0-0.5-2 Barium J (all detects) A Duplicate sample analysis 
CFSB-060-S0-0.5-2 Calcium J (all detects) (RPD) 
CFSB-084-S0-0-0.5 Chromium J (all detects) 
CFSB-071-S0-0-0.5 Magnesium J (all detects) 
CFSB-084-S0-1 0-12 Manganese J (all detects) 
CFSB-084-S0-0.5-2 Nickel J (all detects) 
CFSB-DUP7-SO Potassium J (all detects) 
CFS B-060-S0-0-0 .5 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0. 5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-·12 
CFSB-055-S0-0-0.5 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 

CFSB-066-S0-0.5-2 Arsenic J (all detects) A Duplicate sample analysis 
CFSB-060-S0-0.5-2 Vanadium J (all detects) (difference) 
CFSB-084-S0-0-0.5 
CFSB-071-S0-0-0.5 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0.5 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0. 5 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-055-S0-0-0.5 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 

CFSB-068-S0-0.5-2 Lead J (all detects) A Duplicate sample analysis 
CFSB-057 -S0-1 0-12 Nickel J (all detects) (RPD) 
CFSB-035-S0-0.5-2 
CFS B-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFS B-036-S0-0. 5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0.5-2 
CFSB-035-S0-1 0-12 
CFS B-053-S0-1 0-12 

CFSB-057-S0-0-0.5 Barium J (all detects) A Duplicate sample analysis 
Calcium J (all detects) (RPD) 
Magnesium J (all detects) 
Manganese J (all detects) 
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I Sample I Analyte I Fla9 I AorP I Reason 

CFSB-DUP7-SO Calcium J (all detects) A Field duplicates (RPD) 
CFSB-071-S0-1 0-12 Magnesium J (all detects) 

Manganese J (all detects) 

CFSB-DUP7-SO Sodium J (all detects) A Field duplicates (RPD) 
CFSB-071-S0-1 0-12 UJ (all non-detects) 

CFSB-DUP8-SO Copper J (all detects) A Field duplicates (RPD) 
CFSB-059-S0-0-0.5 

CFMW-DUP9-SO Aluminum J (all detects) A Field duplicates (RPD) 
CFMW-003a-S0-1 0-12 Barium J (all detects) 

Beryllium J (all detects) 
Magnesium J (all detects) 
Potassium J (all detects) 
Zinc J (all detects) 

CFMW-DUP1 0-SO Mercury J (all detects) A Field duplicates (RPD) 
CFSB-034-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544B4a 

SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471B) 

Date: :r h \\1.0 

Page:_lof 3. 
Reviewer: ::::'::lQ 

2nd Reviewer: 0 ;;::z: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatico A[ea I I Comments 

Sample receipt/Technical holdinQ times ~ S\L..I .-""<..,.\\\\£/ 

ICP/MS Tune A. 
Instrument Calibration S\1\J 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks A. 
Field Blanks sw ~~ ~ l. ~(..:;,"'\ (L\2-y 
Matrix Spike/Matrix Spike Duplicates S\.~ M.~\.n:::. ~) i See_ Li:s.-\-
Duplicate sample analysis ~(A\ nu? 
Serial Dilution ~ 
Laboratory control samples ~ Lc_s ~ ~'t-"\.. 
Field Duplicates .sw \-'>- Ct. .\~"'\ (C"'.,""l.,o\ (:,~,4-~l4'-\, S\\ 

-~ 
7 _, 

/ 

Internal Standard (ICP-MS) 

Sample Result Verification ~ 
niiPr:>ll/1 nf n,+~ ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 

CFSB-060-S0-0.5-2 460-114793-2 Soil 05/27/16 

CFSB-084-S0-0-0. 5 460-114 793-3 Soil 05/27/16 

CFSB-071-S0-0-0.5 460-114 793-4 Soil 05/27/16 

CFSB-084-S0-1 0-12 460-114 793-5 Soil 05/27/16 

CFSB-084-S0-0.5-2 460-114793-6 Soil 05/27/16 

CFSB-DUP7-SO 460-114793-7 Soil 05/27/16 

CFS B-060-S0-0-0.5 460-114793-8 Soil 05/27/16 

CFSB-071-S0-0.5-2 460-114 793-9 Soil 05/27/16 

CFSB-060-S0-10-12 460-114793-10 Soil 05/27/16 

CFSB-068-S0-1 0-12 460-114793-11 Soil 05/27/16 

CFS B-066-S0-0-0.5 460-114793-12 Soil 05/27/16 

CFSB-071-S0-10-12 460-114793-13 Soil 05/27/16 

CFSB-069-S0-0-0.5 460-114793-14 Soil 05/27/16 

CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
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LDC #:_=36=5~4_,_4=-B4..:..::a=-----
SDG #:_4=6=0---'1_,_14-'-'7'-"9=3-'-1'----
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471B) 

Client ID Lab ID 

16 CFSB-066-S0-1 0-12 460-114793-16 

17 CFSB-069-S0-1 0-12 460-114793-17 

18 CFSB-068-S0-0.5-2 460-114793-18 

19 CFSB-055-S0-0-0.5 460-114793-19 

20 CFSB-054-S0-0-0.5 460-114 793-20 

21 CFSB-055-S0-0.5-2 460-114793-21 

22 CFSB-012-S0-0.5-2 460-114 793-22 

23 CFSB-012-S0-10-12 460-114793-23 

24 CFSB-054-S0-1 0-12 460-114793-24 

25 CFSB-054-S0-0.5-2 460-114793-25 

26 CFSB-055-S0-1 0-12 460-114793-26 

27 CFSB-057 -S0-0-0.5 460-114793-27 

28 CFSB-059-S0-1 0-12 460-114 793-28 

29 CFSB-DUP8-SO 460-114793-29 

30 CFSB-059-S0-0-0.5 460-114 793-30 

31 CFSB-057 -S0-1 0-12 460-114793-31 

32 CFSB-049-S0-1 0-12 460-114 793-32 

33 CFSB-059-S0-0.5-2 460-114793-33 

34 CFSB-049-S0-0.5-2 460-114793-34 

35 CFSB-057-S0-0.5-2 460-114 793-35 

36 CFMW-EB3-AQ 460-114793-36 

37 CFMW-003a-S0-0-0.5 460-114 793-37 

38 CFMW-DUP9-SO 460-114793-38 

39 CFMW-003a-S0-0.5-2 460-114793-39 

40 CFMW-003a-S0-1 0-12 460-114793-40 

41 CFMW-034-S0-0-0.5 460-114 793-41 

42 CFMW-0*-S0-0.5-2 -'\.'Q 460-114793-42 

43 CFMW-034-S0-1 0-12 460-114 793-43 

44 CFMW-DUP1 0-SO 460-114793-44 

45 CFSB-035-S0-0-0.5 460-114 793-45 

46 CFSB-035-S0-0.5-2 460-114793-46 

47 CFSB-037 -S0-1 0-12 460-114793-47 

48 CFSB-036-S0-0-0.5 460-114793-48 

49 CFSB-037-S0-0-0.5 460-114793-49 

50 CFSB-036-S0-1 0-12 460-114793-50 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: I hh\o 
Page:..:::z...ot_s_ 

Reviewer:~S>/ 
2nd Reviewer:~ 

Date 

05/27/16 

05/27/16 

05/27/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 



LDC #:._-"'3.::e.:65,._4'--'4""'8'--'-4""'"a __ 

SDG #:._4.:..;:6=0---'-1'--'-1--=-4 7'--"9=3--1'----
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/74718) 

Client ID LabiD 

51 CFSB-034-S0-0.5-2 460-114793-51 

52 CFSB-034-S0-0-0.5 460-114 793-52 

53 CFSB-036-S0-0.5-2 460-114793-53 

54 CFSB-037 -S0-0.5-2 460-114 793-54 

55 CFSB-034-S0-1 0-12 460-114 793-55 

56 CFSB-053-S0-0.5-2 460-114 793-56 

57 CFSB-035-S0-10-12 460-114 793-57 

58 CFSB-053-S0-1 0-12 460-114 793-58 

59 CFSB-084-S0-0-0.5MS A\\ 460-114793-3MS 

60 CFSB-084-S0-0-0.5DUP ~ 460-114793-3DUP 

61 CFSB-068-S0-0.5-2MS C::.a._.o 460-114793-18MS 

62 CFSB-068-S0-0.5-2DUP .1 460-114793-18DUP 

63 CFSB-057 -S0-0-0.5MS P\ \\ 460-114 793-27MS 

64 CFSB-057 -S0-0-0.5DUP l, 460-114793-27DUP 

65 CFSB-059-S0-0.5-2MS \-1-q 460-114 793-33MS 

66 CFSB-059-S0-0.5-2DUP 
i;-' 

460-114793-33DUP 

67 CFMW-034-S0-1 0-12MS 1\1..\ 460-114 793-43MS 

68 CFMW-034-S0-1 0-12DUP 1 460-114793-43DUP 

69 

70 

71 

72 

17''1 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: .,,., I \ )0 
'") :-:? 
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Reviewer:--..2:::.v/ 
2nd Reviewer:~ 

Date 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/31/16 

05/27/16 

05/27/16 

05/27/16 

05/27/16 

05/28/16 

05/28/16 

05/28/16 

05/28/16 

05/31/16 

05/31/16 

Notes: _________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method: Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 
/ 

All technical holding times were met. 

Cooler temperature criteria was met. /" 

II. ICPIMS Tune 
r 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ,;;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

Were the _p_roper number of standards used? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? ..,. 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with everysample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries_(_%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix Sf!ike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

.......--MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:::. 20% for / waters and.:::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were .:::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
~ 

Was an LCS analvzed_per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_i_of Z.. 
Reviewer: .3~ 

2nd Reviewer: t> 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? ./ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
I (IC~>1 OOX the MDUICP/MS)? 

Were all percent differences (%Ds) < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:...Z.of'"Z.. 
Reviewer: .:J~ 

2nd Reviewer: {/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of~ 
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

~::~mnll:>ln M::~triv T~rn~t An~lvt~ Li~t (TAL\ 

~~~ <; ~Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Z~o, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'3>t.o w "'AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, zrll_Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/)[~~-~ s I!,L(i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

I f'J ( , !oi-0S 
1'--

.c... ~1, Sb, As, ca, ce, L;O, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I 1ll'-ld -t-~z. c, lt1((,"Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn)-lg~i, K, Se, A_g, Na, Tl, V, zD2_Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

VJC.\a\-14~ <:, AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hq, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ,A.g~ Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.6-nl>htc:oic:o u. 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~I=AA Ll.l C::h Ll.c:. i=l<> l=lo f"rl f"<> f"r f"n (', l='o _f>h _Mn Mn Hn __1\J" _K__Se_ Aa__]IJa_ _Ij__V__Zn_ Mn l=l C::n Ti 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 36544B4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_of~ 
Reviewer: :::S"V 

2nd Reviewer: Ot___ 

N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

6 ,.... N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

LEV~ONLY: 
N I Was a midrange cyanide standard distilled? 
N /A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

it n,.t.:• r.:> ;hr<>Hnn In An,.lvt .. •!.R J!., c:,...,,...,.,., n •.. nfn,.., 

06/08/16 CRI (14:22) Fe 62 (70-130) 13-14, 17 No Qual. (True and Found values < MDL.}_ 

06/09/16 CRI (15:25) Cu 36 (70-130) 32,34-35,37,40-42,45 No Qual. (True and Found values < MDL) 

06/13/16 CRI (13:55) AI 69 (70-130) All Waters No Qual. (True and Found values < MDL} 

-----

Comments: ____________________________________________________________________________________________________________________ __ 

36544B4a.wpd 



LDC #: 36544B4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ug/L Associated sample units: , "H"''=~ 
Sampling date: 05/31/16 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

No QuaL 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

FBLK_1.wpd 

Page:_lof~ 
Reviewer: ·csv 

2nd Reviewer: ~ 



LDC #: 3654484a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

~~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· ' N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:__i_ ofj_ 

Reviewer: CSQ 
2nd Reviewer: ~ 

Y. N, N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

)1~~~. ~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
e. MC: In M"tr;v lln"h,to 0£0. A, c:,.mnloc n .. ,.~;~• 

61 s Sb 53 18, 31, 46-58 J-/UJ/A (deUnd) 

Cu 73 J-/UJ/A (det) 

Pb 74 J-/UJ/A (det) 

Ni 63 J-/UJ/A (det) 

63 s Sb 58 25-30, 33, 38-39, 44 J-/UJ/A (nd) 

Pb 68 27* J-/UJ/A{det) 

Se 71 27* J-/UJ/A (nd) 

Hg 131 10-18, 27 J+deUA (det = 10-12, 14-16, 18) 

67 s Sb 62 25-30, 33, 38-39, 44 J-/UJ/A (nd) 

K 152 43* J+deUA (det) 

CFMW-035-S0-1 0-12MS (SDG: s Sb 62 13-14, 17 J-/UJ/A (nd) 
460-114828-21) 

Comments: 59: AI, Ba. Ca. Fe, Mg. Mn > 4X 61: AI, Ba, Ca, Fe, Mg, Mn > 4X 63: AI, Ba, Ca. Fe, Mq, Mn > 4x 
67: AI, Ca. Fe, Mq :>A2C CFM\IY-035-S0-1 0-12MS (SDG: 460-114828-21 ): AI, Ba, Ca, Fe, Mq, Mn > 4X 

CFMW-003a-S0-23-28MS (SDG: 460-114828-1 ): Ba. Ca. Mq, Mn > 4X ____ *Parent Onl'l ... other MS/D in batch OK 

3654484aMS. wpd 



LDC #: 36544B4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 

Reviewer: 3"S::;> 
2nd Reviewer: ~ 

t ~ N/A Was a duplicate sample analyzed for each matrix in this SDG? 
S(NJN/A Were all duplicate sample relative percent differences (RPD).:::. 20% for water samples and.:::. 35% for soil samples? If no, see qualifications below. A control 

limit of :t.R.L. (:t.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

fYJ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-# n~•~ n, onH~~•~ In u~•·lv 4n::oluto RPn fl imitc:\ nru:. II imitc:\ A, c~~n·~~ n .. ~.r · 

60 s As 0.93 (:<0.82) 1-12, 15-16, 19-24 J/UJ/A (det) 
Ba 40 (<20) J/UJ/A (det) 
Ca 57 {<20) J/UJ/A (det) 
Cr 37 {<20) J/UJ/A (det) 
Mq 74 {<20) J/UJ/A (det) 
Mn 37 (<20) J/UJ/A (det) 
Ni 38 {.<20) J/UJ/A (det) 
K 29 {<20) J/UJ/A (det) 
v 2.71 {:<1.6) J/UJ/A (det) 

62 s Pb 21 {<20) 18, 31 I 46-58 J/UJ/A (det) 
Ni 25 (<20) J/UJ/A (det) 

63 s Ba 42 (<20) 27 J/UJ/A (det) 
Ca 50 {:<20) J/UJ/A (det) 
Mg 73 {<20) J/UJ/A {det) 
Mn 61 {<20) J/UJ/A (det) 

Comments:, ________________________________________________________________________________________________________ ___ 

36544B4aDUP.wpd 



LDC#: 36544B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration lma/Kal 

Analyte 7 13 

4740 5130 

2.5 2.7 

52.5 65.6 

0.25 0.27 

27700 49700 

6.6 8.9 

4.0 4.6 

10.7 9.4 

9090 10600 

2.5 4.1 

7820 23000 

436 738 

6.4 7.6 

398 530 

31.4U 54.5 

4.7 6.9 

26.8 25.8 

Page:~of~ 
Rev~ewer: 0? / 

2nd Revlewer:_-+(r....,...,,L-~ 

RPD Qual. 
(;;50) (Parent Only) 

8 

8 

22 

8 

57 JdeUA (de!) 

30 

14 

13 

15 

48 

99 JdeUA(det) 

51 JdeUA(det) 

17 

28 

54 J/UJ/A (deUnd) 

38 

4 



LDC#: 3654484a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

(~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (m!1/K!1l 

Analyte 29 30 

8130 10900 

2.1 2.8 

52.6 68.2 

0.26 0.29 

7010 7500 

6.4 9.7 

4.2 4.5 

5.7 9.9 

7910 12300 

4.3 6.8 

5640 7510 

173 261 

0.012 0.017 

15.3 15.7 

543 616 

33.8U 31.3 

6.3 8.8 

28.0 35.6 

Page: 2.-of~ 
Reviewer: ·;::;:::;Q 

2nd Reviewer: c" .. Z 

RPD Qual. 
(,;50) (Parent Only) 

29 

29 

26 

11 

7 

41 

7 

54 Jdet/A (del) 

43 

45 

28 

41 

34 

3 

13 

8 

33 

24 



LDC#: 36544B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

Were field duplicate pairs identified in this SDG? I~ 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 38 40 

Aluminum 10500 5610 

Arsenic 4.7 4.0 

Barium 65.8 39.0 

Beryllium 0.39 0.22 

Calcium 64700 53100 

Chromium 10.1 7.1 

Cobalt 5.8 3.7 

Copper 12.9 9.4 

Iron 16100 10100 

Lead 10.3 6.2 

Magnesium 17800 9140 

Manganese 521 316 

Mercury 0.029 0.024 

Nickel 11.1 7.3 

Potassium 1150 551 

Vanadium 7.7 4.6 

Zinc 47.9 23.4 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\3654484a.wpd 

Page:.,;2.of~ 
Reviewer: ·;;;:;:."'V 

2nd Reviewer: ~/ 

RPD Qual. 
(>:50) (Parent Only) 

61 Jdet!A (det) 

16 

51 Jdet!A(det) 

56 Jdet!A (det) 

20 

35 

44 

31 

46 

50 

64 Jdet!A (det) 

49 

19 

41 

70 Jdet!A (det) 

50 

69 Jdet!A(det) 



LDC#: 3654484a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

Were field duplicate pairs identified in this SDG? tkM 
l)W-M Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 44 51 

Aluminum 10200 9920 

Arsenic 4.1 4.7 

Barium 88.7 89.5 

Beryllium 0.45 0.40 

Calcium 15200 17600 

Chromium 10.6 8.7 

Cobalt 6.6 4.6 

Copper 16.1 13.4 

Iron 16000 13800 

Lead 9.3 8.0 

Magnesium 11100 12500 

Manganese 472 366 

Mercury 0.048 0.020 

Nickel 12.8 9.7 

Potassium 901 925 

Sodium 285 248 

Vanadium 10.8 9.7 

Zinc 42.2 35.0 

Page: 4of'-\-' 
Reviewer: ::> v 

2nd Reviewer: {)" 
'CO/' 

RPD Qual. 
(s50) (Parent Only) 

3 

14 

1 

12 

15 

20 

36 

18 

15 

15 

12 

25 

82 JdeUA(det) 

28 

3 

14 

11 

19 



LDC #: ~'S,~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~\,) 

\'\ :.oz, 
.:3-W 
\~':..S\ 

CL"'V 
'2..'2 ... '..\~ 
(c..J 

\~:\'\-

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 

~ 40 ,2.\~\'- 40 -..;;q_\'- \0\ '""/- ?-
~) '--' 

CVAA (Initial calibration) U.c.. 14 :-=\io~ \.. '\ \. '- S v~\'- ~%~ 
--._) -

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
"-1~ s~ .\~vq\'- Sl::>vq \ \..._ \o<o -;...~ 

u \,._) 

CVAA (Contining calibration) \A0 4-,'\'1... "2:, ua\ '- Sva.,..\'-- ~<tS"'. \2--
--' ~ 

.._. 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeeor:ted 

%R 

\0\ y.,@._ 

q9._ %'\?--

\\:>l.o%~ 

~~%'~ 

I 

Page:~of~ 
Reviewer: 3'V 

2nd Reviewer:-=C==t~.__--:::::>""-

Acceptable 
(Y/N) 

~ 
\ 

~ 
~-

Comments: ______________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: :?bs~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of_l_ 
Reviewer: ::::S \::> 

2nd Reviewer: ~ 
e:=--' 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

.:Ic...~ P\~ 
,q~t;z.._ 

LC-~ 
\14:'~ 

\'--'\.~ 
"2.\'-~\ 
00\? 
·zx'.:u,~ 

s~~ 
-?\ '-S~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check f\s \00--~"'S. ~\\..... \00~\'--
"--' 

Laboratory control sample 
~ OAc ~\.,.;~"\\..'- \~'--

·-.._.J 

Matrix spike 

~e.... 
(SSR-SR) 

4VV\~~ Y Jo\ \'V\a_\~ 
'-.,._) --

Duplicate (~-'\.. (pS~\~~\~ 'bio<o'b~ ~~ 
"-..._) _.) 

ICP serial dilution Fe...- 2\~S<;, ~'\L ·"Z..\\ \'2...0 uct '---

I Becalc111ated I 
I %RI RPDI%0 I 

\.o\.Y.,.~ 

Y,_o<f.:'~ 

)\-~%·~ 

S\~~~ 

\ -lo"t,.:v 

Acceptable 
%RIRPDI%D (YIN) 

lD\Y=<?- ~ 

qo'%~ 

\\"5:. '%~ 

~~%~ 

L'o%v ~ 
Comments: ________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ _of__22_ 
Reviewer: ·;:s,.~ 

2nd reviewer: (;2 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
·N N/A Have results been reported and calculated correctly? 

Y iN N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
'L N N/A Are all detection limits below the CRDL? 

Detected analyte results for _,(~\'-'j_,._ __ --'p;,_· -'-"------------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2 

~ 
~ 

s 
~ ., 
8 
~ 
lu 
\\ 
\?_ 

\~ 

\'-\ 
\"'S.. 

\~ ,, 
\~ 
\\ 

"7.1:/ 

Analyte 

{::.,\ 

A.;;, 
~ 
\?;e 

Cc:.. 
c._, 

Lv 
('-..A.. 

t=.e. 
v'-::. 
~ 
K.~ 
l0" 

K 
\) 

ZV\ 
P..\ 
~ 
!\~ 
~ 

Reported Calculated 
Concentration Concentration Acceptable 

(~\¥?J (II."Vb..\~J (Y/N) 
J _J "-.) J 

---~ ''*lc>C:>C> \'\lr!oGO 

3:.-.0 'S.-0 \ 
ro·~- '*" <a~-~ \ 
O.~z.. D ~-., ~ ' ..._ 

-~~...~~ '?,\.'SClO 

t~-'--t ~~ .. ~ 
4-0 4"o 
\:-\-'S \'\ .:':> 
\~CC>C> \'-\:000 

~o..:~ G:;,:Z:, 

\ \L.:c.<..:.:> \\1..0[) 

4-o"'S. 4o~ 

"l.lo ( ~\o 

(o(o~ C;.eo~ 

%-\ 8,\ 
\\ _""2:::, l\~ 
(o~'¥:) ~~4:0 

0 r~\..\o 0-0\\o 

S.-'\ S-"'\-
%~>~ ~.,_~ -J,; 

Note: _______________________________________ _ 

RECALC.4SW 



LDC#: 
0*~~ VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: ·~of~ 
Reviewer: ~~""0 , 

2nd reviewer: o2 
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LDC Report# 3654486 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114793-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-066-S0-0.5-2 460-114793-1 Soil 05/27/16 
CFSB-060-S0-0.5-2 460-114793-2 Soil 05/27/16 
CFSB-084-S0-0-0.5 460-114793-3 Soil 05/27/16 
CFSB-071-S0-0-0.5 460-114793-4 Soil 05/27/16 
CFSB-084-S0-1 0-12 460-114793-5 Soil 05/27/16 
CFSB-084-S0-0.5-2 460-114793-6 Soil 05/27/16 
CFSB-DUP7 -SO 460-114793-7 Soil 05/27/16 
CFSB-060-S0-0-0.5 460-114793-8 Soil 05/27/16 
CFSB-071-S0-0 .5-2 460-114 793-9 Soil 05/27/16 
CFSB-060-S0-1 0-12 460-114793-10 Soil 05/27/16 
CFSB-068-S0-1 0-12 460-114793-11 Soil 05/27/16 
CFSB-066-S0-0-0.5 460-114793-12 Soil 05/27/16 
CFSB-071-S0-1 0-12 460-114793-13 Soil 05/27/16 
CFSB-069-S0-0-0.5 460-114793-14 Soil 05/27/16 
CFSB-069-S0-0.5-2 460-114793-15 Soil 05/27/16 
CFSB-066-S0-1 0-12 460-114793-16 Soil 05/27/16 
CFSB-069-S0-1 0-12 460-114793-17 Soil . 05/27/16 
CFSB-068-S0-0.5-2 460-114793-18 Soil 05/27/16 
CFSB-055-S0-0-0.5 460-114793-19 Soil 05/28/16 
CFSB-054-S0-0-0.5 460-114 793-20 Soil 05/28/16 
CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 
CFSB-012-S0-0.5-2 460-114 793-22 Soil 05/28/16 
CFSB-0 12-S0-1 0-12 460-114 793-23 Soil 05/28/16 
CFSB-054-S0-1 0-12 460-114 793-24 Soil 05/28/16 
CFSB-054-S0-0.5-2 460-114 793-25 Soil 05/28/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-055-S0-1 0-12 460-114 793-26 Soil 05/28/16 
CFSB-057 -S0-0-0 .5 460-114 793-27 Soil 05/28/16 
CFSB-059-S0-1 0-12 460-114 793-28 Soil 05/28/16 
CFSB-DUP8-SO 460-114 793-29 Soil 05/28/16 
CFSB-059-S0-0-0.5 460-114 793-30 Soil 05/28/16 
CFSB-057 -S0-1 0-12 460-114793-31 Soil 05/28/16 
CFSB-049-S0-1 0-12 460-114 793-32 Soil 05/28/16 
CFSB-059-S0-0.5-2 460-114 793-33 Soil 05/28/16 
CFSB-049-S0-0.5-2 460-114793-34 Soil 05/28/16 
CFSB-057 -S0-0 .5-2 460-114793-35 Soil 05/28/16 
CFMW-EB3-AQ 460-114 793-36 Water 05/31/16 
CFMW-003a-S0-0-0.5 460-114 793-37 Soil 05/31/16 
CFMW-DUP9-SO 460-114 793-38 Soil 05/31/16 
CFMW-003a-S0-0.5-2 460-114 793-39 Soil 05/31/16 
CFMW-003a-S0-1 0-12 460-114793-40 Soil 05/31/16 
CFMW-034-S0-0-0.5 460-114793-41 Soil 05/31/16 
CFMW-037 -S0-0.5-2 460-114 793-42 Soil 05/31/16 
CFMW-034-S0-10-12 460-114793-43 Soil 05/31/16 
CFMW-DUP1 0-SO 460-114 793-44 Soil 05/31/16 
CFSB-035-S0-0-0.5 460-114 793-45 Soil 05/31/16 
CFSB-035-S0-0.5-2 460-114793-46 Soil 05/31/16 
CFSB-037 -S0-1 0-12 460-114793-47 Soil 05/31/16 
CFSB-036-S0-0-0.5 460-114 793-48 Soil 05/31/16 
CFSB-037 -S0-0-0. 5 460-114 793-49 Soil 05/31/16 
CFSB-036-S0-1 0-12 460-114 793-50 Soil 05/31/16 
CFSB-034-S0-0.5-2 460-114793-51 Soil 05/31/16 
C FS B-034-S0-0-0. 5 460-114 793-52 Soil 05/31/16 
CFSB-036-S0-0.5-2 460-114793-53 Soil 05/31/16 
CFSB-037 -S0-0. 5-2 460-114 793-54 Soil 05/31/16 
CFSB-034-S0-1 0-12 460-114 793-55 Soil 05/31/16 
CFSB-053-S0-0.5-2 460-114793-56 Soil 05/31/16 
CFSB-035-S0-1 0-12 460-114793-57 Soil 05/31/16 
CFSB-053-S0-10-12 460-114793-58 Soil 05/31/16 
CFSB-084-S0-0-0.5MS 460-114793-3MS Soil 05/27/16 
CFSB-084-S0-0-0.5MSD 460-114793-3MSD Soil 05/27/16 
CFSB-084-S0-0-0.5DUP 460-114793-3DUP Soil 05/27/16 
CFSB-068-S0-1 0-12MS 460-114793-11 MS Soil 05/27/16 
CFSB-068-S0-1 0-12MSD 460-114793-11 MSD Soil 05/27/16 
CFSB-057 -S0-0-0. 5MS 460-114793-27MS Soil 05/28/16 
CFSB-057 -S0-0-0.5MSD 460-114793-27MSD Soil 05/28/16 
CFSB-057 -S0-0-0.5DUP 460-114793-27DUP Soil 05/28/16 
CFSB-DUP8-SOMS 460-114793-29MS Soil 05/28/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-DU P8-SOMSD 460-114793-29MSD Soil 05/28/16 
CFMW-034-S0-1 0-12MS 460-114793-43MS Soil 05/31/16 
CFMW-034-S0-1 0-12MSD 460-114793-43MSD Soil 05/31/16 
CFMW-034-S0-1 0-12DU P 460-114793-43DUP Soil 05/31/16 
CFSB-037 -S0-0-0.5MS 460-114793-49MS Soil 05/31/16 
CFSB-037 -S0-0-0. 5MSD 460-114793-49MSD Soil 05/31/16 
CFSB-034-S0-0.5-2MS 460-114793-51 MS Soil 05/31/16 
CFSB-034-S0-0.5-2MSD 460-114793-51 MSD Soil 05/31/16 
CFSB-034-S0-0.5-2DUP 460-114793-51 DUP Soil 05/31/16 
CFSB-053-S0-1 0-12MS 460-114793-58MS Soil 05/31/16 
CFSB-053-S0-1 0-12MSD 460-114793-58MSD Soil 05/31/16 
CFSB-053-S0-1 0-12DU P 460-114793-58DUP Soil 05/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

06/11/16 CCV (20:21) Fluoride 80 (90-110) CFSB-060-S0-0.5-2 J- (all detects) p 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0.5 
CFSB-060-S0-10-12 
CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 

06/11/16 CCV (22:01) Fluoride 81 (90-110) CFSB-060-S0-0-0.5 J- (all detects) p 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-069-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 

06/11/16 CCV (23:07) Fluoride 81 (90-11 0) CFSB-012-S0-0.5-2 J- (all detects) p 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 

06/11/16 CCV (23:32) Fluoride 85 (90-110) CFSB-071-S0-1 0-12 J- (all detects) p 
CFSB-069-S0-0-0.5 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFMW-034-S0-0-0.5 
CFMW-037-S0-0.5-2 

06/12/16 CCV (01:11) Fluoride 84 (90-110) CFSB-071-S0-1 0-12 J- (all detects) p 
CFSB-069-S0-0-0.5 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-057-S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-049-S0-0.5-2 
CFMW-034-S0-0-0.5 
CFMW-037-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-053-S0-0.5-2 
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Lab. Associated 
Date Reference/ID Analyte o/oR (Limits) Samples Flag AorP 

06/12/16 CCV (02:51) Fluoride 86 (90-110) CFSB-057 -S0-1 0-12 J- (all detects) p 
CFSB-049-S0-1 0-12 
CFSB-049-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFSB-037-S0-10-12 
CFSB-037 -S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-053-S0-0.5-2 

06/12/16 CCV (03:57) Fluoride 79 (90-110) CFSB-055-S0-10-12 J- (all detects) p 
CFSB-059-S0-1 0-12 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFSB-034-S0-0.5-2 

06/12/16 CCV (05:54) Fluoride 81 (90-110) CFSB-055-S0-1 0-12 J- (all detects) p 
CFSB-059-S0-10-12 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-DUP1 0-SO 

06/12/16 CCV (07:17) Fluoride 85 (90-110) CFMW-DUP9-SO J- (all detects) p 
CFMW-003a-S0-0.5-2 
CFMW-034-S0-10-12 
CFMW-DUP1 0-SO 

06/12/16 CCV (08:06) Fluoride 84 (90-11 0) CFMW-034-S0-10-12 J- (all detects) p 

06/12/16 CCV (08:06) Fluoride 82 (90-110) CFSB-037 -S0-0.5-2 J- (all detects) p 
CFSB-034-S0-10-12 
CFSB-035-S0-1 0-12 

06/12/16 CCV (10:44) Fluoride 111 (90-110) CFSB-037-S0-0.5-2 J+ (all detects) p 
CFSB-034-S0-1 0-12 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 

06/12/16 CCV (19:28) Fluoride 89(90-110) CFSB-057-S0-0-0.5 J- (all detects) p 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFSB-035-S0-0.5-2 
CFSB-034-S0-0-0.5 
CFSB-036-S0-0.5-2 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 
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V. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSB-057 -S0-0-0.5MS/MSD Cyanide - 70 (75-125) J- (all detects) A 
(CFSB-055-S0-0-0.5 UJ (all non-detects) 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0. 5-2 
CFSB-049-S0-0.5-2 
CFSB-057 -S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2) 

CFSB-DUP8-SOMS/MSD Cyanide 70 (75-125) 72 (75-125) J- (all detects) A 
(CFSB-055-S0-0-0.5 UJ (all non-detects) 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFSB-049-S0-0.5-2 
CFSB-057 -S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2) 
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Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSB-034-S0-0.5-2MS/MSD Fluoride 125 (90-11 0) 125 (90-110) J+ (all detects) p 
(CFSB-071-S0-1 0-12 
CFSB-069-S0-0-0.5 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-049-S0-0.5-2 
CFSB-057-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFMW-034-S0-0-0 .5 
CFMW-037-S0-0.5-2 
CFSB-035-S0-0-0. 5 
CFSB-035-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-053-S0-0.5-2) 

For CFSB-084-S0-0-0.5MS/MSD and CFSB-057-S0-0-0.5MS/MSD, no data were 
qualified for Fluoride percent recoveries (%R) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/D Fluoride 112 (90-110) - J+ (all detects) p 
(CFSB-066-S0-0.5-2 
CFSB-060-S0-0.5-2 
CFSB-084-S0-0-0.5 
CFSB-071-S0-0-0.5 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0.5 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5) 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-055-S0-0-0.5 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12) 

LCS/D Fluoride 85 (90-110) 85 (90-110) J- (all detects) p 
(CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-10-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-034-S0-1 0-12 
CFMW-DUP1 0-SO) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-DUP?-SO and CFSB-071-S0-10-12, samples CFSB-DUP8-SO and 
CFSB-059-S0-0-0.5, samples CFMW-DUP9-SO and CFMW-003a-S0-10-12, and 
samples CFMW-DUP1 0-SO and CFSB-034-S0-0.5-2 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFSB-DUP7-SO CFSB-071-S0-1 0-12 RPD (Limits) Flag A orP 

Total cyanide 0.016U 0.020 22 (S50) - -

Fluoride 4.28 3.16 30 (S50) - -

10 
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Concentration (mg/Kg) 

Analyte CF58-DUP8-50 CF58-059-S0-0-0.5 RPD (Limits) Flag A or P 

Total cyanide 0.058 0.048 19 (:;;50) - -

Fluoride 52.1 51.2 2 (:;;50) - -

Concentration (mg/Kg) 

Analyte CFMW-DUP9-50 CFMW-003a-50-1 0-12 RPD (Limits) Flag AorP 

Total cyanide 0.038 0.017U 76 (S50) J (all detects) p., 
UJ (all non-detects) 

Fluoride 3.31 2.76 18 (:;;50) - -

Total organic carbon 19500 14200 31 (S50) - -

Concentration (mg/Kg) 

Analyte CFMW-DUP1 0-50 CF58-034-50-0.5-2 RPD (Limits) Flag AorP 

Total cyanide 0.019 0.020 5 (S50) - -

Fluoride 21.6 20.4 6 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable with the following exceptions: 

Sample Analyte Finding Criteria Flag AorP 

CFSB-055-S0-1 0-12 Fluoride Sample result exceeded Reported result should be J (all detects) p 
calibration range. within calibration range. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R, LCS/LCSD %R, field duplicate RPD, 
and exceeding calibration range, data were qualified as estimated in fifty-seven 
samples. 

11 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

12 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114793-1 

I Sample I Analyte I Flag I AorP I Reason 

CFSB-060-S0-0.5-2 Fluoride J- (all detects) p Continuing calibration (%R) 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0.5 
CFSB-060-S0-1 0-12 
CFS B-068-S0-1 0-12 
CFSB-071-S0-10-12 
CFSB-069-S0-0-0.5 
CFSB-069-S0-0.5-2 
CFSB-069-S0-1 0-12 
CFSB-068-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-10-12 
CFSB-054-S0-1 0-12 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-057-S0-10-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFSB-049-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-003a-S0-1 0-12 
CFMW-034-S0-0-0.5 
CFMW-037-S0-0.5-2 
CFMW-034-S0-10-12 
CFMW-DUP1 0-SO 
CFSB-035-S0-0. 5-2 
CFSB-037-S0-10-12 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-034-S0-0-0 .5 
CFSB-036-S0-0.5-2 
CFSB-037-S0-0.5-2 
CFSB-034-S0-1 0-12 
CFSB-053-S0-0.5-2 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 

CFSB-037-S0-0.5-2 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFSB-034-S0-1 0-12 
CFSB-035-S0-1 0-12 
CFSB-053-S0-1 0-12 
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I Sample I Analyte I Flag I AorP I Reason I 
CFSB-055-S0-0-0.5 Cyanide J- (all detects) A Matrix spike/Matrix spike 
CFSB-054-S0-0-0.5 UJ (all non-detects) duplicate (%R) 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
CFSB-054-S0-0.5-2 
CFSB-055-S0-1 0-12 
CFSB-057-S0-0-0.5 
CFSB-059-S0-10-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-059-S0-0.5-2 
CFSB-049-S0-0.5-2 
CFSB-057-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 

CFSB-071-S0-10-12 Fluoride J+ (all detects) p Matrix spike/Matrix spike 
CFSB-069-S0-0-0.5 duplicate (%R) 
CFSB-069-S0-10-12 
CFSB-068-S0-0.5-2 
CFSB-057 -S0-1 0-12 
CFSB-049-S0-1 0-12 
CFSB-049-S0-0.5-2 
CFSB-057-S0-0.5-2 
CFMW-003a-S0-0-0.5 
CFMW-003a-S0-1 0-12 
CFMW-034-S0-0-0.5 
CFMW-037-S0-0.5-2 
CFSB-035-S0-0-0.5 
CFSB-035-S0-0.5-2 
CFSB-037 -S0-1 0-12 
CFSB-036-S0-0-0.5 
CFSB-037-S0-0-0.5 
CFSB-036-S0-1 0-12 
CFSB-034-S0-0.5-2 
CFSB-053-S0-0.5-2 

CFSB-066-S0-0.5-2 Fluoride J+ (all detects) p Laboratory control samples 
CFSB-060-S0-0.5-2 (%R) 
CFSB-084-S0-0-0. 5 
CFSB-071-S0-0-0.5 
CFSB-084-S0-1 0-12 
CFSB-084-S0-0.5-2 
CFSB-DUP7-SO 
CFSB-060-S0-0-0. 5 
CFSB-071-S0-0.5-2 
CFSB-060-S0-1 0-12 
CFSB-068-S0-1 0-12 
CFSB-066-S0-0-0.5) 
CFSB-069-S0-0.5-2 
CFSB-066-S0-1 0-12 
CFSB-055-S0-0-0.5 
CFSB-054-S0-0-0.5 
CFSB-055-S0-0.5-2 
CFSB-012-S0-0.5-2 
CFSB-012-S0-1 0-12 
CFSB-054-S0-1 0-12 
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I Sample I Analyte I Flag I A or P I Reason I 
CFSB-054-S0-0.5-2 Fluoride J- (all detects) p Laboratory control samples 
CFSB-055-S0-1 0-12 (o/oR) 
CFS B-057 -S0-0-0. 5 
CFSB-059-S0-1 0-12 
CFSB-DUP8-SO 
CFSB-059-S0-0-0.5 
CFSB-059-S0-0.5-2 
CFMW-DUP9-SO 
CFMW-003a-S0-0.5-2 
CFMW-034-S0-10-12 
CFMW-DUP1 0-SO 

CFMW-DUP9-SO Total cyanide J (all detects) A Field duplicates (RPD) 
CFMW-003a-S0-1 0-12 UJ (all non-detects) 

CFSB-055-S0-1 0-12 Fluoride J (all detects) p Sample result verification 
(exceeded range) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-114793-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry -Field Blank Data Qualification Summary- SDG 460-114793-1 

No Sample Data Qualified in this SDG 
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LDC#: 3654486 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114793-1 Level IV 
Laboratory: Test America. Inc. 

Date: i \-" \1\.:1 

Page:_lof 5 
Reviewer: ~:t0 

2nd Reviewer: D~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatico A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()"'""" nf ri"t" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-066-S0-0.5-2 

CFSB-060-S0-0.5-2 

CFSB-084-S0-0-0.5 

CFSB-071-S0-0-0.5 

CFSB-084-S0-1 0-12 

CFSB-084-S0-0.5-2 

CFSB-DUP7-SO 

CFSB-060-S0-0-0.5 

CFSB-071-S0-0.5-2 

CFSB-060-S0-1 0-12 

CFSB-068-S0-1 0-12 

CFSB-066-S0-0-0.5 

CFSB-071-S0-10-12 

CFSB-069-S0-0-0.5 

CFSB-069-S0-0.5-2 

CFSB-066-S0-1 0-12 

CFSB-069-S0-1 0-12 

I I Ccmmeots 

A. sl,L.\.-""b\. \\\a 

-~ 
sw 
~ 

\--..J\) E\?::.::: C3> ~) 
Sw ksk \) .:;. ~~ L\"~ ~\ ..) 

A. \)v? 
sw Lc.S_\s:) ~c:.... '-.0 ~ 

S\/0 f:.":::. c~, \ ~ (?_~ :?:.~) ~,'-\.c)(~'-\ ,s,) 
Sl.f--) 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114793-1 

460-114 793-2 

460-114793-3 

460-114793-4 

460-114 793-5 

460-114 793-6 

460-114793-7 

460-114793-8 

460-114793-9 

460-114793-10 

460-114793-11 

460-114793-12 

460-114793-13 

460-114793-14 

460-114793-15 

460-114793-16 

460-114793-17 

_., 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 

Soil 05/27/16 
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LDC#: 3654486 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114793-1 Level IV 
Laboratory: Test America. Inc. 

Date: I\' l 110 
Page:__t_of'S. 

Reviewer:~/ 
2nd Reviewer:-ct=-

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOG (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFSB-068-S0-0.5-2 460-114793-18 Soil 05/27/16 

19 CFSB-055-S0-0-0.5 460-114793-19 Soil 05/28/16 

20 CFSB-054-S0-0-0.5 460-114793-20 Soil 05/28/16 

21 CFSB-055-S0-0.5-2 460-114793-21 Soil 05/28/16 

22 CFSB-012-S0-0.5-2 460-114793-22 Soil 05/28/16 

23 CFSB-012-S0-1 0-12 460-114793-23 Soil 05/28/16 

24 CFSB-054-S0-1 0-12 460-114793-24 Soil 05/28/16 

25 CFSB-054-S0-0.5-2 460-114793-25 Soil 05/28/16 

26 CFSB-055-S0-1 0-12 460-114793-26 Soil 05/28/16 

27 CFSB-057-S0-0-0.5 460-114793-27 Soil 05/28/16 

28 CFSB-059-S0-1 0-12 460-114793-28 Soil 05/28/16 

29 CFSB-DUP8-SO 460-114793-29 Soil 05/28/16 

30 CFSB-059-S0-0-0.5 460-114 793-30 Soil 05/28/16 

31 CFSB-057-S0-10-12 460-114793-31 Soil 05/28/16 

32 CFSB-049-S0-1 0-12 460-114793-32 Soil 05/28/16 

33 CFSB-059-S0-0.5-2 460-114 793-33 Soil 05/28/16 

34 CFSB-049-S0-0.5-2 460-114793-34 Soil 05/28/16 

35 CFSB-057-S0-0.5-2 460-114793-35 Soil 05/28/16 

36 CFMW-EB3-AQ 460-114793-36 Water 05/31/16 

37 CFMW-003a-S0-0-0.5 ICL 460-114793-37 Soil 05/31/16 

38 CFMW-DUP9-SO 460-114793-38 Soil 05/31/16 

39 CFMW-003a-S0-0.5-2 460-114793-39 Soil 05/31/16 

40 CFMW-003a-S0-1 0-12 ...: iJ 460-114 793-40 Soil 05/31/16 

41 CFMW-034-S0-0-0.5 460-114 793-41 Soil 05/31/16 

42 CFMW-03f-S0-0.5-2 "'!>Q 460-114793-42 Soil 05/31/16 

43 CFMW-034-S0-1 0-12 460-114793-43 Soil 05/31/16 

44 CFMW-DUP1 0-SO 460-114793-44 Soil 05/31/16 

45 CFSB-035-S0-0-0.5 460-114793-45 Soil 05/31/16 

46 CFSB-035-S0-0.5-2 460-114793-46 Soil 05/31/16 

47 CFSB-037 -S0-1 0-12 460-114793-47 Soil 05/31/16 

48 CFS B-036-S0-0-0. 5 460-114 793-48 Soil 05/31/16 

49 CFSB-037 -S0-0-0.5 460-114 793-49 Soil 05/31/16 

50 CFSB-036-S0-1 0-12 460-114793-50 Soil 05/31/16 

51 CFSB-034-S0-0.5-2 460-114793-51 Soil 05/31/16 
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LDC #: 3654486 
SDG #: 460-114793-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 'l \""1\\ 10 

Page:~of_::s__ 
Reviewer:~/ 

2nd Reviewer:--&-L" 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

52 CFSB-034-S0-0-0.5 460-114793-52 Soil 05/31/16 

53 CFS B-036-S0-0. 5-2 460-114793-53 Soil 05/31/16 

54 CFSB-037 -S0-0.5-2 460-114 793-54 Soil 05/31/16 

55 CFSB-034-S0-1 0-12 460-114 793-55 Soil 05/31/16 

56 CFSB-053-S0-0.5-2 460-114793-56 Soil 05/31/16 

57 CFSB-035-S0-1 0-12 460-114793-57 Soil 05/31/16 

58 CFSB-053-S0-1 0-12 460-114793-58 Soil 05/31/16 

59 CFSB-084-S0-0-0.5MS r ~ 460-114793-3MS Soil 05/27/16 

60 CFSB-084-S0-0-0.5MSD ..l, ~ 460-114793-3MSD Soil 05/27/16 

61 CFSB-084-S0-0-0.5DUP ~ 460-114793-3DUP Soil 05/27/16 

62 CFSB-068-S0-1 0-12MS ~ 460-114793-11MS Soil 05/27/16 

63 CFSB-068-S0-1 0-12MSD ~ 460-114793-11 MSD Soil 05/27/16 

64 CFSB-057-S0-0-0.5MS r w 460-114793-27MS Soil 05/28/16 

65 CFSB-057-S0-0-0.5MSD ~ ~ 460-114793-27MSD Soil 05/28/16 

66 CFSB-057 -S0-0-0.5DUP 
,;:,:_. 

460-114793-27DUP Soil 05/28/16 ' 
67 CFSB-DUP8-SOMS L~ 460-114793-29MS Soil 05/28/16 

68 CFSB-DUP8-SOMSD 1 460-114793-29MSD Soil 05/28/16 

69 CFMW-034-S0-1 0-12MS r=- (...ft..) 
460-114793-43MS Soil 05/31/16 

70 CFMW-034-S0-1 0-12MSD -1. J., 
460-114793-43MSD Soil 05/31/16 

71 CFMW-034-S0-1 0-12DUP ~ 460-114793-43DUP Soil 05/31/16 

72 CFSB-037 -S0-0-0.5MS 6--:> 460-114 793-49MS Soil 05/31/16 

73 CFSB-037-S0-0-0.5MSD l, 460-114793-49MSD Soil 05/31/16 

74 CFSB-034-S0-0.5-2MS r: 460-114793-51MS Soil 05/31/16 

75 CFSB-034-S0-0.5-2MSD ~ 460-114793-51 MSD Soil 05/31/16 

76 CFSB-034-S0-0.5-2DUP ~ 460-114793-51 DUP Soil 05/31/16 

77 CFSB-053-S0-1 0-12MS ~ 460-114793-58MS Soil 05/31/16 

78 CFSB-053-S0-1 0-12MSD -1.. 460-114793-58MSD Soil 05/31/16 

79 CFSB-053-S0-1 0-12DUP \.~ 460-114793-58DUP Soil 05/31/16 

80 

81 

82 

83 

lB4 
Notes: ____________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\36544B6W.wpd 3 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~o -~ 

Validation Area Yes No 

I. Technical holding times 
..,.-

All technical holding times were met. 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 

--Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? /' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

,..... 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

/ was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
..,..,.-

Was an LCS analyzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% (85-115% for Method 300.0l QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

-.,.,. 

/ 

./ 
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Reviewer: ::3;Q 

2nd Reviewer: tA / 

Findings/Comments 



LDC#: %$~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
,..,.-· 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S::.mniP-10 Pa1 !r 

\-~'$' 
pH TDS c{;!)NO~ NO? SO O-P04 AlktN1H~ TKN TOC Cr6+ CI04 4\-~; -
pH TDS Cl F NO., NO? S04 O-P04 Alk CN NH., TKN TOC Cr6+ CIO 

~1-'-\0 pH TDS CI(F)No3 NO? S04 O-P04 AI~~H3 TKN foc~r6+ CI04 
........... ....__ 

pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 
ac~"~ - b\\:-b'S pH TDS Cl (F JNo., NO? SO 0-PO Al~rWNH., TKN TOC Cr6+ CIO 

;1.·. ff"\.-1v 
l- pH TDS ca .JNO~ NO? SO O-P04 AI~.}JH3 TKN TOC Cr6+ C104 

'-" --pH TDS Cl F NO., NO? SO O-P04 Alk CN NH., TKN TOC Cr6+ CIO 
~(: io \ I \o(a. .. ""\. \ pH TDS c{F1~03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

a.c '~-t-\ pH TDS c{~')Jo., NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

l/1'' lo"l-~ ( .[.-,.~~ pH TDS Cl F NO., NO, S04 O-P04 Alk~N~H~ TKN TOC Cr6+ CI04 

()..c~ 'tt-l; pH TDS Cl F N03 N02 S04 O-PQ4 Alk~NH3 TKN TOC Cr6+ C104 -
pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH., TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, S04 O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO? SO, 0-PO Alk CN NH., TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TDS Cl F NO., NO? SO, O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO? SO O-P04 Alk CN NH., TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO? SO 0-PO, Alk CN NH., TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO? SO O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

nH Tn~ Cl F NO. NO. ~0 0-PO Alk_CN NH. TKN TOC Cr6+ r.1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: 0 .. =>/ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3654486 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

\ "':' 
Page: __ ' of~ 

Reviewer: .:3. ~ 
2nd Reviewer: ~ 

L-' • N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~~NLY: 
~ Was a midrange cyanide standard distilled? 

N N/A Are all correlation coefficients :::0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

- -- ,_ _,_ - ----- -

,Jf n"t" r.,.lihr,.tinn rn An,.fvt<> •t..R /!., !=:"mnl<>c;: o .. ,.rr~' . nfn"t" 

06/11/16 CCV (20:21) F 80 (90-110) 2, 5-8,10-11,15, J-/UJ/P (det) 

06/11/16 CCV _(22:01) F 81 (90-110) 8, 10-11, 15,22-24 J-/UJ/P ( det) 

06/11/16 CCV (23:07) F 81 (90-110) 22-24 J-/UJ/P ( det) 

06/11/16 CCV (23:32) F 85 13-14, 17-18, 41-42 J-/UJ/P ( det} 

06/12/16 CCV (1:11) F 84 13-14, 17-18, 31-32, 34, J-/UJ/P ( det) 
41-42,47,49,50,56 

06/12/16 CCV (2:51) F 86 31-32, 34, 37, 40, 47, 49, J-/UJ/P ( det) 
50-51, 56 

06/12/16 CCV (3:57) F 79 26,28,37,40,51 J-/UJ/P (det) 

06/12/16 CCV (5:54) F 81 26, 28, 38-39, 44 J-/UJ/P (det) 
• 

06/12/16 CCV (7:17) F 85 38-39, 43-44 J-/UJ/P (det) 
; 

06/12/16 CCV (8:06) F 84 43 J-/UJ/P (det) 

36544B6CALwpd 



LDC #: 3654486 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
·~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page: 'Lof_2_ 
Reviewer: -:] v-

2nd Reviewer: c:4 
'-'"'""'"""'" 

~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120% )? 
LEVE~10NL Y: 
~ Was a midrange cyanide standard distilled? 

)'.(N N/A Are all correlation coefficients .:::_0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

,H n,.to (',.lihr,.tinn In An,.hifo Of.~ A <>~~~·~- n •• ,.lifi.-,.tinn nf n,.t,. 

06/12/16 CCV (8:06) F 82 54-55, 57 J-/UJ/P ( det) 

06/12/16 CCV (10:44) F 111 54-55, 57-58 J+det!P(det) 

06/12/16 CCV (19:28) F 89 27, 29-30, 33, 46, 52-53 J-/UJ/P (det) 

Comments: ____________________________________________________________________________________________________________________ __ 

3654486CAL.wpd 



LDC #: 3654486 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

1
1ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_\ of~ 
Reviewer: "35'> 

2nd Reviewer: Q ,.......-........ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
{)t_ of 4 or more, no action was taken. 

N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

H=~~~.!~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

e. M~/M~n rn M"triY 

64/65 

67/68 

74/75 

-- -

Comments: 59/60: F > 4X 
64/65: F > 4X 

3654486.wpd 

s 

s 

s 

--

4n,.hrl-A 

CN 

CN 

F 

MS MSD 
"!.." 0 ~D .. ~n' '"' RPn II imitc::\ A ~"mnh>c:: 

70 (75-125) 19-35, 37-39 

70 (75-125) 72 (75-125) 19-35, 37-39 

125 (90-11 0) 125 (90-110) 13-14, 17-18, 31-32, 34-
35,37,40-42,45-51,56 

Ou"l'~' 

J-/UJ/A (detlnd) 

J-/UJ/A (detlnd) 

J+det!P (det) 



LDC #: 3654486 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
c_.z...-7"1--'-'N""'"/A_,_ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
:11. 1 r.~tl r.~n 1n M:::atriv .dn:::aluto •!.!<' /limite\ Of.!<' /limite\ /limite\ ~:::amnl<>" 

LCS/D s F 112 (90-110)_ 1-12, 15-16, 19-24 

LCS/D s F 85 (90-110) 85 (90-110) 25-30, 33, 38-39, 43-44 

~. -------- - - L__ 
--~ -

Page:_l of_\ 

Reviewer: J V 
2nd Reviewer: ~ 

Dr · 

J+deUP (det) 

J-/UJ/P _(det) 

Comments: ____________________________________________________________________________________________________________________ __ 

36544B6.wpd 



LDC#: 3654486 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 7 13 RPD (s50) 

Total Cyanide 0.016U 0.020 22 

Fluoride 4.28 3.16 30 

Concentration (mQ/k!1l 

Analyte 29 30 RPD (,;50) 

Total Cyanide 0.058 0.048 19 

Fluoride 52.1 51.2 2 

Concentration (mg/kg) 

Analyte 38 40 RPD (s50) 

Total Cyanide O.Q38 0.017U 76 

Fluoride 3.31 2.76 18 

Total organic Carbon 19500 14200 31 

Concentration (mQ/kQ) 

Analyte 44 51 RPD (,;50) 

Total Cyanide 0.019 0.020 5 

Fluoride 21.6 20.4 6 

I ' Page:_' ot_l 
Reviewer:~ 

2nd Reviewer:----fr.L--

Qualification 
(Parent only) 

Qualification 
(Parent only) 

Qualification 
(Parent only) 

J/UJ/A (detlnd) 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\3654486.wpd 



LDC #: 3654486 

METHOD: Metals (EPA SW 846 Method 6010/6020/7000) 

11•1 

Samele ID 

I 
Acal~d:e 

26 F 

VALIDATION FINDINGS WORKSHEET 
Sample Result Verification 

I 
eesult 'ucits~ 

I 
e1 'ucits~ 

I 
Eicdicg 

I 
> Calibration range 

Page:--1-of_j_ 

Reviewer:~ 
2nd Reviewe~.,_..::====-=--

Qo~i;;:;;• 
I 

Comments: ________________________________________________________________________________________________________ ___ 

SRV.SW4.wpd 



LDC #: 3k?'S.'-\\.l'N.p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of L~ was recalculated.Calibration date: L.\CJ,. \\\a 

Page:~ofl 
Reviewer: :C)Q 

2nd Reviewer:----4...----

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:sL\J lc'-~\ 
Calibration verification 

3.i \.j \ S'.L.G 
Calibration verification 

(L.)j \~'-\\ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

c~ 
s3 

s4 

s5 

s6 

s7 

CJ._) 
~w~ 

() ... Lu/:S'IV\:N'-
'-.) 

\oC 
3&-"::::.'Zj:) 

'{\/\~\....... 

F O.S.~'A~'-' 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or~ r or~ (Y/N) 

0 0.0382 

0.01 0.458 0.99989 0.99996 

0.025 1.13 ~~ 
0.05 2.27 

0.1 4.62 

0.2 8.93 

0.4 17.5 

\'("--.>-'<_. 

~ . 0-L.~\~ lO\..\'i .. ~ lo~=/"'~ 
'-..) 

3:,ld.oc.o \ ~6·t~ ·v-v..q\'- \ C) Co '7~ '?--
~ 

\~'-' C\S.-6%~ q_~-to 'i.~ 
,~,_, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results .. ______________________________________________ _ 

·~~-~""'5 



LDC #: 3bS~\o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_\ of_l_ 

Reviewer: 3'=:> 
2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL-'--> Laboratory control sample 

\tp'_'~\ 

\V\~ 
Matrix spike sample 

t lo'~S.~ 

k~'V 
Duplicate sample 

\.O''S.~ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found I 5 True I D 
Element (units) (units) 

\0(__ \~'S~,~~ \~' 
·~~ 

(SSR-SR) --t- 2.~\~~ lO~t~~ 

(2_}..) 
Z--~~~ 2~--s~~~ 

I 
II I 

eecalc11lated eeE!Od:ed 
Acceptable 

I %RIRPD (YIN) %RIRPD 

~~%.~ q~ ~'S. ~~-:~ ~ 

-zz_ y'> '?-- LL/-~ 

o%~?V 0 %9-.\?~ '-J! 

! 

Comments: __________________________________________________________________________________________________ __ 

TOTCLC.6 



LDC #: <31'QS.~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: I norganics, Method --'~=·;_,-=;:__...:::Gs=~=-=--x--"---

Page:_i_ofl 
Reviewer: 2:::.~ 

2nd reviewer: (/'=-/ 

P:~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
r\1N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (u.o ") \oc 
recalculated and verified using the following equation: 

Concentration = ~- "Sl,~"S\_ ,7_\) Recalculation: 
• '- )C\"I>OC.O 't-lCO 

l_~ ~ \0\U(l"'w .. Jl t'"'f.J\'A~ 

~-=- %QO\.S\~ 

x..~-.6.~: 0 ~'~ :s._ \N. ~ \'l."S... \ "L ~ ~ 

# Sample ID Analyte 

\ c\'-J 
z. c.~ 

~ t: 
~ c.~ 
s (_~ 

lt> \=-
.. , c 
~ -~ 

s ~-

lo r ,, c..\'.) 

\L. Cr-J 

\'S C...N 

\~ CN 
\~ ~ 

\\o \= 
\\ F 
\% r 
\'\ ~ 
·t,o ~ 

reported with a positive detect were 

Reported Calculated 
Concentration Conce:\~ion Acceptable 

('~~\~a) ( """'"' ) (YIN) 
~--...) ~ • ........l 

~ LJ-..\~ D ,_,..,_ 

0-.o~-s O.oss; 
Sq.~ ~-C.O 
Q,t:j\_(_ o.c::>\'-
D .. ~'1.."\ 0-.0L~ 

Z-l.\.\ Z.*, \ 
4-~ 4-.1...'95 
\\0·~ \\o -~ 
~l.\-,0 S~-D 
{o:l4 0 -"l \.\-- '-'ti 

o. C:tl_~ o.o--z....~ t\~ 

c .. \'=\. 0.\9 ~ 
D .crz.o 0.0'-\ \ 
D .. D~~ 0 ._0'3.~ .l, 

:3>"51 :3>~ ~ ~ 
2-S..'L-- Z..S..-L 

~-u.-'L 0 ,"-\ "2.-

\(\.o \~.0 '-'-1 

o.s=\ 0 .:s1S -~~ 

Q.o<&~ o,o~~ ~ 
Note: _____________________________________ _ 

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method __ S,...<:=Q={)=-'--G:::..:::O. ..... &.;"-"'-"(":L-_ 

Page:____Z:_of~ 
Reviewer: ;::)·\) 

2nd reviewer: 0'7' 

~lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for SQ.Q-- ·~ '- \ 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ({V'(.{'Uc. ) ( '(\1\£1 \ \!:.... ) (Y/N) 

Z..\ 
'-J~ 

o:-10 __:j C... I'-) 0-Z...\o 

'Z.:L. ~ 0~\~ o,,~ 

'1...-"l., r:: """\,~~ l-~~ 

··?-~ ~ \~ ... \ \ "S ,.\ 
't...'S. ~ ~%,\ 5'6-. \ ,I-t 

~ ~ qs.'-\- q~,.'\. ~-'*" 

·z., ~ l~~ '1~:\ ~ 
d. ~ 2L~ Z..\ -'P 
Z...'\ 6--..J o-.'0~ O.os& 
~ c.~ 0-0~ o .. o~ 
~\ C..\...:J o ... i:::)~, 0-.03""1 

37 t= l\.~)$ 4-~~ 
~> F ~1.--<; ~1.:C~ 

'3'\ ~ 'Z.?:, -~ l-"S.~'S 

3.~ c~ 0 ,QickJ 0 ,Cicf.o 

s\ \oc_ 3P~ct.:) ~~ 

3% \CC \ct~o .'f\. ~.DC') 
~~ \oC- \\c:AC>O \lo.,.OO 

~-=> \OC- ~"!oC> \~2-oc-:) 

'-\\ c..~ 
0 ·'' 

0,\\ ·,v 
Note: ____________________________________ ___ 

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method .S-oA--·-· Cc,-...se_~ 

Page: __::sot_~ 
Reviewer: :S~ 

2nd reviewer: c~ 

'7'Yase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N! N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for Sev < ·~ ~ \ 

recalculated and verified using the following equatio . 
reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Concentration Conce~\:ion Acceptable 

# Sample ID Analyte (1\/l-.::.\'le:-~l ( li\ltl,' ) (YIN) 

l\:2 ~ ~2:~ ~L_--:q_~ ~ 
~~ F 1,~~ 1-'*o ~* 
4~ f= 2\,\o '"2-\ '\£? _::) 
4~ F \<Go \~0 

41-a t=· \\ \o ~\'0 

l4.\ c._~ {) .. 0) -z.... ~ .. C"L '2., 

L.\'6 c_~ tJ .. o~ 0 ,Ds;;.u 

LV"'\ c_~ 0 . 0'2._0 0 ~c--.·zjo 

~ F 2-%.:~ 25s') - '"':::) 

S\ c_~ 0 ._a "Z.JF'· 0-.0L..o 

s-z... c_w 0 ... C..AI 0 .. S\ 

s:~ c_~ () -0(..'-\-- C) '-=:, '"2-'+ 
'S~ LN 0 .. 0-L<-) 0 .v<..~ 

·--:;.'S. ~ ~L_-~ 
b-, ,, .....___, 

s~ \=- '2-.~ Ss z~ .. '6 \ 

Sl -~ :S.:s.:c ___ ss,_c_ \ 
S:'X \=- z..oo z.oo -~ 

RECALC.6 



LDC Report# 36544C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-074-S0-0.5-2 460-114828-1 Soil 06/01/16 
CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 
CFSB-073-S0-1 0-12 460-114828-3 Soil 06/01/16 
CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 
CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 
CFSB-075-S0-10-12 460-114828-6 Soil 06/01/16 
CFSB-079-S0-0.5-2 460-114828-9 Soil 06/01/16 
CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 
CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 
CFSB-082-S0-1 0-12 460-114828-15 Soil 06/01/16 
CFSB-074-S0-1 0-12 460-114828-16 Soil 06/01/16 
CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 
CFMW-EB4-AQ 460-114828-19 Water 06/01/16 
CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 
CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 
CFSB-016-S0-1 0-12 460-114828-26 Soil 06/02/16 
CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 
CFMW-022-S0-0.5-2 460-114828-28 Soil 06/02/16 
CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 
CFSB-065-S0-1 0-12 460-114828-32 Soil 06/02/16 
CFSB-016-S0-0 .5-2 460-114828-35 Soil 06/02/16 
CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 
CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 
CFSB-014-S0-1 0-12 460-114828-38 Soil 06/02/16 
CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-062-S0-1 0-12 460-114828-41 Soil 06/02/16 
CFMW-EB5-AQ 460-114828-42 Water 06/02/16 
Trip Blank 460-114828-43 Water 06/02/16 
CFMW-035-S0-0.5-2MS 460-114828-20MS Soil 06/01/16 
CFMW-035-S0-0.5-2MSD 460-114828-20MSD Soil 06/01/16 
CFMW-035-S0-1 0-12MS 460-114828-21 MS Soil 06/01/16 
CFMW-035-S0-1 0-12MSD 460-114828-21 MSD Soil 06/01/16 
CFMW-022-S0-1 0-12MS 460-114828-27MS Soil 06/02/16 
CFMW-022-S0-1 0-12MSD 460-114828-27MSD Soil 06/02/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Com!Jound %0 Samples Flag A orP 

06/08/16 Bromomethane 22.7 CFMW-EB4-AQ UJ (all non-detects) A 
(P13528-CCV13) Bromoform 34.7 Trip Blank UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane 36.0 

06/08/16 Trichlorofluoromethane 21.5 CFMW-EB4-AQ NA -
(P13528-CCV13) 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 26.3 Trip Blank 

Acetone 27.6 
Cyclohexane 40.9 
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Associated 
Date Compound %0 Samples Flag A orP 

06/09/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 33.8 CFMW-EB5-AQ NA -
(P13554-CCV13) Cyclohexane 45.4 

06/09/16 2-Butanone 22.8 CFMW-EB5-AQ UJ (all non-detects) A 
(P13554-CCV13) Bromoform 33.3 UJ (all non-detects) 

1 ,2-Dibromo-3-chloropropane 34.4 UJ (all non-detects) 

06/08/16 Chloroethane 22.6 CFSB-073-S0-0.5-2 UJ (all non-detects) A 
(K54537 -CCV9) CFSB-073-S0-10-12 

CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-10-12 
CFSB-079-S0-0.5-2 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-074-S0-10-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFSB-016-S0-1 0-12 

06/08/16 Bromoform 60.1 CFSB-073-S0-0.5-2 NA -
(K54537 -CCV9) Chlorodibromomethane 22.0 CFSB-073-S0-1 0-12 

CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-10-12 
CFSB-079-S0-0.5-2 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0.5-2 
CFSB-082-S0-10-12 
CFSB-07 4-S0-1 0-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFSB-016-S0-1 0-12 

06/09/16 Carbon tetrachloride 24.6 CFSB-07 4-S0-0.5-2 NA -
(K54560-CCV9) Bromoform 51.8 CFMW-035-S0-10-12 

CFMW-022-S0-10-12 
CFMW-022-S0-0.5-2 
CFMW-DUP12-SO 
CFSB-065-S0-1 0-12 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544C1_RA4.DOC 



VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB4-AQ and CFMW-EB5-AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB4-AQ 06/01/16 Acetone 3.8 ug/L CFMW-035-S0-0.5-2 
Methylene chloride 10 ug/L CFMW-035-S0-1 0-12 

CFMW-EB5-AQ 06/02/16 Acetone 4.6 ug/L CFMW-022-S0-10-12 
Methylene chloride 14 ug/L CFMW-022-S0-0.5-2 

CFMW-DUP12-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

CFMW-022-S0-1 0-12 Acetone 0.0043 mg/Kg 0.0043U mg/Kg 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (limits) Flag A orP 

CFMW-035-S0-0.5-2MS/MSD Bromoform 158 (47-150) 155 (47-150) NA -
(CFMW-035-S0-0.5-2) 

CFMW-035-S0-1 0-12MS/MSD 1 ,2,3-Trichlorobenzene 72 (77-116) 76 (77-116) UJ (all non-detects) A 
(CFMW-035-S0-1 0-12) 1 ,2,4-Trichlorobenzene 71 (77-116) 75 (77-116) UJ (all non-detects) 

CFMW-035-S0-10-12MS/MSD Bromoform - 162 (47-150) NA -
(CFMW-035-S0-1 0-12) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-022-S0-1 0-12MS/MSD 1 ,2,3-Trichlorobenzene 61 (77-116) 58 (77-116) UJ (all non-detects) A 
(CFMW-022-S0-1 0-12) 1 ,2,4-Trichlorobenzene 59 (77-116) 57 (77-116) UJ (all non-detects) 

1 A-Dichlorobenzene 79 (80-120) 75 (80-120) UJ (all non-detects) 
1 ,2-Dichlorobenzene - 76 (80-120) UJ (all non-detects) 
1 ,3-Dichlorobenzene - 75 (80-120) UJ (all non-detects) 

CFMW-022-S0-1 0-12MS/MSD Bromoform 154 (47-150) 158 (47-150) NA -
(CFMW-022-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS 460-372478 Bromoform 155 (47-150) - NA -
(CFSB-074-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-079-S0-0.5-2 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-07 4-S0-1 0-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFSB-016-S0-1 0-12) 

LCS 460-372497 Chloroethane - 185 (40-150) NA -
(CFMW-EB4-AQ Cyclohexane - 155 (51-147) 
Trip Blank) 

LCS 460-372548 Cyclohexane 154 (51-147) 153 (51-147) NA -
(CFMW-EB5-AQ) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

LCS 460-372497 Chloroethane 58 {S30) UJ (all non-detects) p 
(CFMW-EB4-AQ 
Trip Blank) 
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X. Field Duplicates 

Samples CFMW-022-S0-0.5-2 and CFMW-DUP12-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-022-S0-0.5-2 CFMW-DUP12-SO RPD (Limits) Flag AorP 

Acetone 0.020 0.022 10 (S50) - -

Carbon disulfide 0.0014 0.0024 53 (S50) J (all detects) A 

m,p-Xylenes 0.00012 0.00020 50 {S50) - -

Toluene 0.00021 0.00036 53 (S50) J (all detects) A 

Methyl cychlohexane 0.00042U 0.00047 11 {S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %D, MS/MSD %R, LCS/LCSD RPD, and field duplicate 
RPD, data were qualified as estimated in twenty samples. 

Due to laboratory blank contamination, data were qualified as not detected in one 
sample. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary- SDG 460-114828-1 

Sample Compound Flag AorP 

CFMW-EB4-AQ Bromomethane UJ (all non-detects) A 
Trip Blank Bromoform UJ (all non-detects) 

1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 

CFMW-EB5-AQ 2-Butanone UJ (all non-detects) A 
Bromoform UJ (all non-detects) 
1 ,2-0ibromo-3-chloropropane UJ (all non-detects) 

CFSB-073-S0-0.5-2 Chloroethane UJ (all non-detects) A 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-10-12 
CFSB-079-S0-0.5-2 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0.5-2 
CFSB-082-S0-10-12 
CFSB-07 4-S0-1 0-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFSB-016-S0-1 0-12 

CFMW-035-S0-10-12 1 ,2,3-Trichlorobenzene UJ (all non-detects) A 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 

CFMW-022-S0-1 0-12 1 ,2,3-Trichlorobenzene UJ (all non-detects) A 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 
1 ,4-0ichlorobenzene UJ (all non-detects) 
1 ,2-0ichlorobenzene UJ (all non-detects) 
1 ,3-0ichlorobenzene UJ (all non-detects) 

CFMW-EB4-AQ Chloroethane UJ (all non-detects) p 
Trip Blank 

CFMW-022-S0-0.5-2 Carbon disulfide J (all detects) A 
CFMW-OUP12-SO Toluene J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration (%0) 

Continuing calibration (%0) 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(RPO) 

Field duplicates (RPO) 

Volatiles -Laboratory Blank Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles -Field Blank Data Qualification Summary- SDG 460-114828-1 

Modified Final 
Sample Compound Concentration 

CFMW-022-S0-1 0-12 Acetone 0.0043U mg/Kg 
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LDC #: 36544C1 VALIDATION COMPLETENESS WORKSHEET Date: 6 /J-K/;1.::, 
Page:_Lof_.,.....-SDG #: 460-114828-1 Level IV 

Laboratory: Test America, Inc. Reviewer: F? 
2nd Reviewer: ,-;:.;-:: 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 "' 
2 I 
3 I 
4 I 
5 I 
6 I 
7 1 

8 I 

9 I 

10 I 
11 I 
12 I 
1I'2, 

I ~alidaticc A[ea I I Com meets 

Sample receipt/Technical holding times At6.. 
GC/MS Instrument performance check ~ 

Initial calibration/ICV AtA 'illo ~9 ;!;.- rs:}?JO fr ,c:A ~7-V 
.Y I 

CCII)£::::_ k) Continuing calibration 

Laboratory Blanks b,. 

Field blanks ~w E"'b :=- \3 I 'J..-7 :tfT ~ -=-~ 
Surrogate spikes 1\ 
Matrix spike/Matrix spike duplicates &vJ 

Laboratory control samples ~-......) ~/(-J 

Field duplicates sw D - !K, 10) 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-074-S0-0.5-2 

CFSB-073-S0-0.5-2 

CFSB-073-S0-1 0-12 

CFSB-075-S0-0.5-2 

CFS B-079-S0-1 0-12 

CFSB-075-S0-1 0-12 

CFSB-079-S0-0.5-2 

CFSB-080-S0-10-12 

CFSB-080-S0-0.5-2 

CFSB-082-S0-1 0-12 

CFSB-07 4-S0-1 0-12 

CFSB-082-S0-0.5-2 

CFMW-EB4-AQ 

.6 
6 
D.. 
D 

F\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36544C1W.wpd 1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114828-1 

460-114828-2 

460-114828-3 

460-114828-4 

460-114828-5 

460-114828-6 

460-114828-9 

460-114828-12 

460-114828-14 

460-114828-15 

460-114828-16 

460-114828-18 

460-114828-19 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Water 06/01/16 

I 



LDC#: 36544C1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114828-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID Lab ID 

14 ' CFMW-035-S0-0.5-2 460-114828-20 

151. CFMW-035-S0-1 0-12 460-114828-21 

16 J CFSB-016-S0-1 0-12 460-114828-26 

17"2. CFMW-022-S0-1 0-12 460-114828-27 

18 'Z CFMW-022-S0-0.5-2 11 460-114828-28 

19 ~ CFMW-DUP12-SO 0 460-114828-30 

2o'J. CFSB-065-S0-1 0-12 460-114828-32 

21 'Z. CFSB-016-S0-0.5-2 460-114828-35 

22'Z CFSB-065-S0-0.5-2 460-114828-36 

23Z CFSB-014-S0-0.5-2 460-114828-37 

24 2. CFSB-014-S0-1 0-12 460-114828-38 

25'}. CFSB-062-S0-0.5-2 460-114828-39 

26'1-- CFSB-062-S0-1 0-12 460-114828-41 

274 CFMW-EB5-AQ 460-114828-42 

28~ Trip Blank 460-114828-43 

29 I CFMW-035-S0-0.5-2MS 460-114828-20MS 

3o I CFMW-035-S0-0.5-2MSD 460-114828-20MSD 

31~ CFMW-035-S0-1 0-12MS 460-114828-21 MS 

32.,.. CFMW-035-S0-1 0-12MSD 460-114828-21MSD 

33'1- CFMW-022-S0-1 0-12MS 460-114828-27MS 

341" CFMW-022-S0-1 0-12MSD 460-114828-27MSD 

35 

36 

37 

38 

1-<o 
Notes· 

r \ MP ~o-?-r2tftB 
L.\b0-~l'2~ 

,-
2 ~\? ~ 

.., tvte> ztb() - '?> 12'-l~ 1 

~ M \'::, L\loO - ~12 9 i'O 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:~//'b 
Page:____3rr J.... 

Reviewer: p 
2nd Reviewer:~ 

Date 

06/01/16 

06/01/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/02/16 

06/02/16 
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Reviewer: .r7 

2nd Reviewer: ~ 

Method: Volatiles SW 846 Method 826 

and relative 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Overall 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethane AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DDDD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q 1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1, 3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene wvv. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. cN\\.or-oc:\:,\,\OM.O ~ J.. 

I Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC #: <:.3t;:,~'/.¢C- / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

• '!" ..... ~ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:~f~ 
Reviewer:-'-FT-'----

2nd Reviewer: ~ 

...,¥/N t\J/A ··-·- f'"'-·--·· .......... _,_,,...,...,...,\IV ....... ,-··""',..., ........... ..., ·-'-'t-"-''""- 1\,.A_Ii,_l- \'''''I 'f¥11.11111 IIIVLII\J"'-A Vlllo."-"11U lVI Ull '-''-''-''"' (;.111\.A VI '-''-'..:l: 

y f1(j kJ/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications . .-...... 

- "I~IIIP f't~S1-CO- ae.-vt~ f) 'Yv·f \b z-e 1-(v..:::.Jt-.. (NO / 
-1- \(\(_ '21·~ N\\)) '4~0- ?>11-'4"17 J-+ JJJv /A . 

+ TTT '2.(p.~ 

+ f ?..{-l.P 
.,.. ~>?S ~0-~ .,lJ 
- )( ~~-' 1-/tA.J/D. 

Ml'f'. }fo-0 '\) J; 
..., 

-\-
(p \~ ''"' 

PI "?.>5'5~- c.cN\? \iT ~~.'6 ?-I \4~/A ( tv v 
+ ~7~'? L}S.4 Me> t.fl.,O- ?/1-~9-; Jt '-

- ('/\ --z...~--'i j-/tD/ /) 
-1. :??·? 

I -
- MM ~y .L) .... J IJ 

...., 

- b/)lh~ ~s-4~~~-~ 0 ")..],.-. ~ ~ --v 1 ")....--' ,~ I I {p j -(~M/A (NO 
+ 'f. hO· 1 ~ "! -:? 0, Ji~/A 

....... 

+ '{I ");"), . 0 {'l'lf? tf~O -~12 '-/7 ~ J; 
.-. 

+ fo\'1\llP \-(gL\-51oO -~ ~ e' -;.~. (&, ' ,sl n-.:v~~ j+JA/A- (tvO 
~ ~ Sl· ~ ~I_, =3~ u '-

M ~ ct(p0-~7J..~ r; 

CONCAL.wpd 



LDC #: .3C,. sz/t./C/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

IYJf-"'[fOD: GCIMS VOA (EPA SW 846 Method 826GB) 
Y · N/A Were field blanks identified in this SDG? 

N/A ;rfe target compounds detected in thi fr~ blanks? 
Blank units: \A! 1.- \ A~sociated sample units: M. ov' 

>f<>• (., \ \ \ lA 0 
~1e1a o1anK type: (circle one) ~1e1a 1:11anK 1 Klnsate 1 1 rip 1:11anK 1 umer: :P\? Assoc1area ;::,amples: 

Compound Blank ID Sample Identification 

' .... \~ Yb/ 
L.. f '2>·~ o.~V. 
7 t \0 

I 

~ It As\ociated sample units: ~ I\<~ 
1te~ Cn 12. HP v 

~e> Associated Samples: -- - type: (circle one) Field Blank I Rinsate I Trip Blank I Other: 

- AS~ 
Z, !2. I \lP Sampling date 

Compound Blank ID I Sample Identification 

~ 

~ 

j; I 

.,_-, 
~~~5.+G~~ ~=*~~ Jo-~~o~l~l E q.(p 

---~ 14 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

\ I I I ..... 

zt;; 

I 

Page:~of_? 
Reviewer:_,_F__,T __ 

2nd Reviewer: C-< 

t I" V I 

I 

I 

' 

1 .. \ 1 ~\ 1 
I I 

J 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=QI L(fl<:::r-:>,...,nrl 



.LDC #: 3b5Vt:/C!.j 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_!of_/ 

Reviewer: ----'-FT_,___ __ 
2nd Reviewer: f2:Z_ 

~""=:-...!...!..._-'-'N"""/A_,_ Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

Q associated MS/MSD. Soil I Water. 
~ Was a MS/MSD analyzed every 20 samples of each matrix? 
~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~ d-0} 4 :?>0 ,( \s-e ( l.\1-t'70> \S'S ('f 1-' :;o > ( ) \i j-'r~/A ~\? 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~\ 4- ?Y \JNN 11- (11-\\k> 1l, ( 11- \\lo ) - ~- /~AJ/A ~ Nl? ( ) \':> 

¥-¥\'. 11 ( 11-1\~) 1S (11-1\ lP> ( ) Jj 

';<. ( ) \lo1.. ( &.\I-ISC1 ( ) _\t ~/A 
( ) ( ) ( ) 

( ) ( ) ( ) 
~ 

?I? + ?V tJNN ro1 ( 11-\\~) ~ ( "11-ll~l ( ) \1 j-/vw/ A ...V NV? 

¥-¥-~ s, ( 11-ll \.o) ~ ( '11-\\\o) ( ) 

t\-H\--\ 1'1 ( )!)-\l0) 1S" ( ~~\2-D> ( ) lt 

i- 1~ ( ~1-\SO> \.;<0 ( t.\1-\~ ( ) .Jf clJv /A 
.t~ .\ ( ) ltQ ( w~\20 ( ) ].- /110/A 

rfF ( ) ""1~ ( ~P-0> ( ) J ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: \..3bQ/t/e/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

etse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. .. . 

Y(N p4tA ··-·- ···- -~~ tJ'-·--"· ·---·-.. -- ·-·. _,_ ·-·- .. ·- tJ'-·-- ... _,,_,_, __ ... - ............ _ -~ ...... .-. 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~ ~l,oO- J< \55" ( '11-JsU ) ( ) ( ) l -'V 12--' H 1 l_p I 

?>12'\IB ( ) ( ) ( ) M p_, "t(.,O- ? 12. Lf7C0 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ 41c.0- 31?4' n 0 ( ) ( ) sS ('""~}) .;:pc::r . I ~ '"' ,~12'B 
f1 ~=P:S1 \ S 0 ( ) \Xc; ( L\0-\SO l ( ) Nl~ 4fo0- ~7;p~~ 7 

s~~c:, ( ) 15"5' ( ql-J~f) ( ) J 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

\.V-> ~~ao-·~n~ llJ SC;,7C, \~Lt ( ~\- \&.\"1 ) \S;, ( S'\ -\LJ f l ( ) '2-l f'/lfh Lj.loO- "?, 1 ;1.9f~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

/ 7 
Page: __ of __ 

Reviewer: ___,_F_,_T--==--
2nd Reviewer: ~ 

Qualifications ''"' 
Ji d.ek- IP (NO/ 

' 

--1/vW/P (NOJ 
J "'d.e-\- IP ' 

1 

' \-t~lP {NJJ 
I I '-.. / 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (,;50) 

Compound 18 19 RPD 

F 0.020 0.022 10 

G 0.0014 0.0024 53 

RRR 0.00012 0.00020 50 

cc 0.00021 0.00036 53 

TTTT 0.00042U 0.00047 11 

V:\FIELD DUPLICATES\36544C1.wpd 

/ / 
Page:_of_ 

Reviewer: e? 
2nd Reviewer:~ 

Qual 

JDET/A 

JDET/A 



LDC#: 3 0~~1C/ 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_6f / 
Reviewer: FT 

2nd Reviewer: OZ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
gcms9 c 

cc 
JJJ 

Where: 

Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

2.1567 2.1567 

0.5027 0.5027 

1.8547 1.8547 

1.7653 1.7653 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1597 2.1597 5.5 

0.5095 0.5095 4.4 

1.8911 1.8911 5.1 

1.7962 1.7962 4.6 

----

Recalculated 

%RSD 

5.5 

4.4 

5.1 

4.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051016 9 



LDC#: 30~'-/l/C/ 

METHOD: GCMS 8260 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 

Reviewer: FT 

2nd Reviewer: c:::::; 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

II I 
# Standard ID 

Callb,.tioo I 
Date Compound 

I CAL 5/24/2016 M 

gcms13 c 
cc 
JJJ 

Where: 

------

I I 
Reported Recalculated 

( 50/250/1 000) ( 50/250/1000 std) 

0.3558 0.3558 

0.4921 0.4921 

1.5696 1.5696 

1.5287 1.5287 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3535 0.3535 3.6 

0.4772 0.4772 6.1 

1.5251 1.5251 4.4 

1.4412 1.4412 5.2 

Recalculated 

%RSD 

3.6 

6.1 

4.4 

5.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

05241613 



LDC#: 3fo S'/1./C/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
c. = Concentration of compound, c,. = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound !Reference internal Standard! (initial! lCCl lCCl 

1 r'l ?S-z-B ~/cJ)l6 tJ\ (IS1) 0 ·?'So;- o. ~~SI O·iJ<'l~ 
C(.!J \::, 

~ (152) o.~1'1P' o.41~9 t;) • 47 r;"J 
(!.f/ (153) l·S'--s-} ,.~!.} t~nl ~ 
j~j (IS4) 1·'t4l y t-oSS' I·,~\ 

(185) 

2 ~\~S~ G:./ct)lk, (151) 0. J.-1J.1 ().)...12-7 
c.o.I\'~ (152) o.cf ~1 (t] 0 ·'-li1~ 

(153) \-S'B~ 1-~~ 
~17 (154) ,'J I· ~-z.6 J.~-r~ 

(155) 

3 
\CSJ.ts-~1 "/Sri\~ =b J.. \Cc;] 2. 2-1-<?o ?--'l-1~ 
<!-C/11~ e. o-sn~s 0-41\5 O~IS"' 

c.c._, J-~'"11 \ "2..01, ~.ol\ 
.,\~_J ).-,9bt.-- 1-~~ I· '"1X""' 

\<11 l.\s-eoV "/crl\b f1;l:. fS ~/-~./~ ~ 2.(s-).-4 
(!0~~ 0· seo~ 0-~~ 

.1-10~ )...J(l~ 

'" 1-4?;( l·j~l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

,~,., ,,_) n, A· 
c~? 0·.; 
:?.; 3-Cf 
C:,.Q "'·D 

wp.-'i "'}./]., ·k 
~-? ~·3 
4·~ ~ .)-.--

1-~ 1·'1 

-;.-,/ J,.1 
-,,.;- 7-) 
. fo. 3 (,. 3 
1-~ 7-Y 
(1.4 0-~ 
13 ·OJ 13-'7 ,,.r /1:\ -7-~ 7--r 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sampe ID: 

Surrogate 
Spiked 

Dibromofluoromethane ~·0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

s~-7- /0 (p 
'-/{. 7--- "/0 
SO·lP /0 J 

£'~ .{" 1 oS"" 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Re]J_orted 

Percent 
Recovery Percent 

Recalculated Difference 

f(){q (J ,-o 
tO I 
It?~ I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 bS(/t./C I VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: _:;j, 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

MS/MSD sample: ;~.0) 4 2:>0 

Spike 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

Sample Spiked Sample 

''"'~,,.J A~\W <wt9 
Concen"'\~ 

(W'-(,; 
Concen~~ 

(\M:< 
...... v \J \J v 

li:;~':;,:;'!'\t\''·":<'''·!' ''''''·''' MC:: M~n ............ .. ., Mc::n 

1,1-Dichloroethene o.O\<:.ItO) 0.0\~ NO 0· ()2.0'0" 0.02.\? 

Trichloroethene tJO o. 0\9,'}-- o.o \at \ 

Benzene rJO o.O\'"Ilo O. Ol41o 

Toluene 0.000~'2. 0.0\~ ' 
o.o\90 

Chlorobenzene NO o.o,90 o.o \.CO& 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M::>t~iY ~nile"' M"triY ~nile<> nomlir,.t.> I MSlMSO 

Percent Recovery Percent Recovery I RPD 

l:lo.n,..rfoo,.l .,,, ,,,.. l::>onnrl·orl l:lo.~~~~ !:Inn~ l::>o~~~~••bfo,.l 

tO?y 103 ,ol 101 _± i 
~..., c:=,tp 0 

I 

97 91, 0 

,9 9j ~~ 9ii 0 0 

9';:, ~-;- 94 ~~ l I 
~(p 9~ 9~ 9t~ \ I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC #: c3 (:. W c./ C/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: \..~ Jj.!eo- ~~"2.~~ 

I Compound I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
Add~cy"' Concent~~ I II II I (111'1.9 ( \M9{ Percent Recove!l: Percent Recove!l: RPD 

lit~)f;I:t;·~::}t·:,"'-:,"i'~ I. u " 
I I II I II I Recalculated I LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. Reeorted 

1 , 1-Dichloroethene o.e:>)...OD ph- o.cn.?s- NA n'i \Q{ 

Trichloroethane o.o.z.\ e \Oc_1 lcfl 
Benzene O.O~J. \ "L) ltO ~ 

o.o:z.\ ~ lOb \bi 
~ 

_.../" 
Toluene 

Chlorobenzene u ' o.O"'l.\~ v \o-=, 10~ t-J !r -~ ~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: 3 b S '-/</G) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
.-!.-..!f-!--'-'N""'"/A_,_ Were all reported results recalculated and verified for all level IV samples? 
~...!...:..._-'-'N"-'-1 A_,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A )(I.)( OF) Example: 
(A;.)(RRF)(V.)(%S) 

~~ ~v. Ax = Area of the characteristic ion (EICP) for the Sample I. D. 
' 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

( ~.CJ) {s- ) { iiJ'ii) internal standard 
(~tob6 I. = Amount of internal standard added in nanograms Cone.= 

) 
(ng) & 2-JBBu( 1-Y.Cfll )(S ./ctr )o. t::tfo 

RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = 

"'a t!<o or grams (g). Q r 000 1o; 
Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36544C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-074-S0-0.5-2 460-114828-1 Soil 0610,1/16 
CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 
CFSB-073-S0-1 0-12 460-114828-3 Soil 06/01/16 
CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 
CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 
CFSB-075-S0-10-12 460-114828-6 Soil 06/01/16 
CFSB-073-S0-0-0.5 460-114828-7 Soil 06/01/16 
CFSB-075-S0-0-0.5 460-114828-8 Soil 06/01/16 
CFSB-079-S0-0.5-2 460-114828-9 Soil 06/01/16 
CFSB-079-S0-0-0.5 460-114828-10 Soil 06/01/16 
CFSB-082-S0-0-0.5 460-114828-11 Soil 06/01/16 
CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 
CFSB-080-S0-0-0.5 460-114828-13 Soil 06/01/16 
CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 
CFSB-082-S0-1 0-12 460-114828-15 Soil 06/01/16 
CFSB-07 4-S0-1 0-12 460-114828-16 Soil 06/01/16 
CFSB-074-S0-0-0.5 460-114828-17 Soil 06/01/16 
CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 
CFMW-EB4-AQ 460-114828-19 Water 06/01/16 
CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 
CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 
CFMW-035-S0-0-0.5 460-114828-22 Soil 06/01/16 
CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 
CFMW-003a-S0-23-28 460-114828-24 Soil 06/02/16 
CFSB-016-S0-0-0.5 460-114828-25 Soil 06/02/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544C2A_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-016-S0-1 0-12 460-114828-26 Soil 06/02/16 
CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 
CFMW-022-S0-0.5-2 460-114828-28 Soil 06/02/16 
CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 
CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 
CFSB-065-S0-1 0-12 460-114828-32 Soil 06/02/16 
CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 
CFSB-065-S0-0-0.5 460-114828-34 Soil 06/02/16 
CFSB-016-S0-0.5-2 460-114828-35 Soil 06/02/16 
CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 
CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 
CFSB-014-S0-1 0-12 460-114828-38 Soil 06/02/16 
CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 
CFSB-062-S0-0-0.5 460-114828-40 Soil 06/02/16 
CFSB-062-S0-1 0-12 460-114828-41 Soil 06/02/16 
CFMW-EB5-AQ 460-114828-42 Water 06/02/16 
CFMW-035-S0-0.5-2MS 460-114828-20MS Soil 06/01/16 
CFMW-035-S0-0.5-2MSD 460-114828-20MSD Soil 06/01/16 
CFMW-035-S0-1 0-12MS 460-114828-21 MS Soil 06/01/16 
CFMW-035-S0-1 0-12MSD 460-114828-21 MSD Soil 06/01/16 
CFMW-003a-S0-23-28MS 460-114828-24MS Soil 06/02/16 
C FMW-003a-S0-23-28MS D 460-114828-24MSD Soil 06/02/16 
CFMW-022-S0-1 0-12MS 460-114828-27MS Soil 06/02/16 
CFMW-022-S0-1 0-12MSD 460-114828-27MSD Soil 06/02/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/08/16 2,2'-0xybis(1-chloropropane) 32.4 CFSB-016-S0-10-12 NA -
(X 14621-CCV5) 4-Nitrophenol 44.1 CFMW-022-S0-1 0-12 

2,4-Dinitrotoluene 24.1 CFMW-022-S0-0.5-2 
4-Nitroaniline 28.2 CFMW-022-S0-0-0.5 
Di-n-octylphthalate 31.0 CFMW-DUP12-SO 

CFSB-065-S0-1 0-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-014-S0-0.5-2 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12 
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Associated 
Date Compound %0 Samples Flag A orP 

06/09/16 2,2'-0xybis(1-chloropropane) 27.8 CFSB-082-S0-0.5-2 NA -
(X14654-CCV5) 4-Nitrophenol 31.3 CFMW-035-S0-0.5-2 

CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 
CFSB-016-S0-0-0.5 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 

06/09/16 lndeno(1 ,2,3-cd)pyrene 33.4 CFMW-035-S0-0.5-2 J+ (all detects) A 
(X14654-CCV5) Dibenz(a,h)anthracene 24.7 CFMW-035-S0-0-0.5 J+ (all detects) 

Benzo(g,h,i)perylene 21.0 CFMW-DUP11-SO J+ (all detects) 
CFSB-016-S0-0-0.5 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 

06/09/16 lndeno(1 ,2,3-cd)pyrene 33.4 CFSB-082-S0-0.5-2 NA -
(X14654-CCV5) Dibenz(a,h)anthracene 24.7 

Benzo(g,h,i)perylene 21.0 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB4-AQ, CFMW-EB5-AQ and CFMW-EB3-AQ (from SDG 460-
114793-1) were identified as equipment blanks. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFSB-016-S0-0-0.5. No data were qualified 
for samples analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-035-S0-0.5-2MS/MSD 1 ,2,4,5-Tetrachlorobenzene 60 (62-109) - UJ (all non-detects) A 
(CFMW-035-S0-0.5-2) 2,3,4,6-Tetrachlorophenol 51 (57-113) 55 (57-113) UJ (all non-detects) 

2,4,5-Trichlorophenol 58 (59-1 05) - UJ (all non-detects) 
2,4,6-Trichlorophenol 59 (61-1 07) - UJ (all non-detects) 
2,4-Dinitrophenol 5 (26-137) 5 (26-137) UJ (all non-detects) 
2-Nitrophenol 58 (63-103) - UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 14 (51-124) 15 (51-124) UJ (all non-detects) 
4-Bromophenyl-phenyl ether 63 (65-114) - UJ (all non-detects) 
Caprolactam 5 (44-129) 5 (44-129) UJ (all non-detects) 
Hexach lorobenzene 62 (65-117) - UJ (all non-detects) 
N-Nitrosodiphenylamine 68 (71-119) - UJ (all non-detects) 
Pentachlorophenol 24 (47-115) 23 (47-115) UJ (all non-detects) 

CFMW-035-S0-0.5-2MS/MSD 1 ,4-Dioxane 0 (29-73) 0 (29-73) R (all non-detects) A 
(CFMW-035-S0-0.5-2) 2,2'-0xybis(1-chloropropane) - 0 (42-119) 

CFMW-035-S0-0.5-2MS/MSD Benzo(a)anthracene 63 (65-106) - J- (all detects) A 
(CFMW-035-S0-0.5-2) Benzo(a)pyrene 64 (68-111) - J- (all detects) 

Benzo(b )fluoranthene 63 (67-116) - J- (all detects) 
Chrysene 61 (64-105) - J- (all detects) 
Phenanthrene 64 (66-105) - J- (all detects) 

CFMW-035-S0-1 0-12MS/MSD 2,3,4,6-Tetrachlorophenol 55 (57-113) 50 (57-113) UJ (all non-detects) A 
(CFMW-035-S0-1 0-12) 2,4-Dinitrophenol 5 (26-137) 4 (26-137) UJ (all non-detects) 

4,6-Dinitro-2-methylphenol 13 (51-124) 7 (51-124) UJ (all non-detects) 
Pentachlorophenol 33 (47-115) 24 (47-115) UJ (all non-detects) 
2-Nitrophenol - 62 (63-103) UJ (all non-detects) 
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Spike ID MS (%R) MSD(%R) 
/Associated Samples) Compound (Limits) _(Limits) Flag AorP 

CFMW-003a-S0-23-28MS/MSD 2,3,4,6-Tetrachlorophenol 56 (57-113) 42 (57-113) UJ (all non-detects) A 
(CFMW-003a-S0-23-28) 2,4-Dinitrophenol 7 (26-137) 5 (26-137) UJ (all non-detects) 

2-Nitrophenol 59 (63-103) 44 (63-103) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 22 (51-124) 10 (51-124) UJ (all non-detects) 
Acenaphthene 58 (59-102) 48 (59-102) UJ (all non-detects) 
Naphthalene 63 (64-99) 55 (64-99) UJ (all non-detects) 
N-Nitrosodiphenylamine 66 (71-119) 56 (71-119) UJ (all non-detects) 
1,1 '-Biphenyl - 55 (64-103) UJ (all non-detects) 
1 ,2,4,5-Tetrachlorobenzene - 55 (62-109) UJ (all non-detects) 
2,4,5-Trichlorophenol - 48 (59-105) UJ (all non-detects) 
2,4,6-Trichlorophenol - 49 (61-1 07) UJ (all non-detects) 
2,4-Dichlorophenol - 51 (59-99) UJ (all non-detects) 
2,4-Dimethylphenol - 51 (60-98) UJ (all non-detects) 
2,4-Dinitrotoluene - 57 (61-118) UJ (all non-detects) 
2,6-Dinitrotoluene - 57 (63-112) UJ (all non-detects) 
2-Chloronaphthalene - 54 (63-102) UJ (all non-detects) 
2-Chlorophenol - 51 (58-95) UJ (all non-detects) 
2-Methylnaphthalene - 55 (64-1 02) UJ (all non-detects) 
2-Methylphenol - 51 (56-99) UJ (all non-detects) 
2-Nitrophenol - 44 (63-103) UJ (all non-detects) 
4-Bromophenyl-phenyl ether - 57 (65-114) UJ (all non-detects) 
4-Chloro-3-methylphenol - 53 (58-108) UJ (all non-detects) 
4-Chlorophenyl-phenyl ether - 55 (63-107) UJ (all non-detects) 
Acenaphthylene - 55 (63-102) UJ (all non-detects) 
Acetophenone - 52 (56-1 07) UJ (all non-detects) 
Anthracene - 57 (66-105) UJ (all non-detects) 
Benzaldehyde - 48 (55-116) UJ (all non-detects) 
Benzo(a)anthracene - 57 (65-106) UJ (all non-detects) 
Benzo(a)pyrene - 58 (68-111) UJ (all non-detects) 
Benzo(b)fluoranthene - 58 (67-116) UJ (all non-detects) 
Benzo(k)fluoranthene - 58 (65-114) UJ (all non-detects) 
Bis(2-chloroethoxy)methane - 55 (61-102) UJ (all non-detects) 
Bis(2-chloroethyl) ether - 56 (58-102) UJ (all non-detects) 
Bis(2-ethylhexyl)phthalate - 54 (60-125) UJ (all non-detects) 
Butylbenzylphthalate - 55 (62-123) UJ (all non-detects) 
Caprolactam - 39 (44-129) UJ (all non-detects) 
Carbazole - 55 (62-1 07) UJ (all non-detects) 
Chrysene - 58 (64-105) UJ (all non-detects) 
Dibenzofuran - 55 (62-102) UJ (all non-detects) 
Diethylphthalate - 54 (61-110) UJ (all non-detects) 
Dimethylphthalate - 55 (64-108) UJ (all non-detects) 
Di-n-butylphthalate - 55 (62-114) UJ (all non-detects) 
Fluoranthene - 55 (59-109) UJ (all non-detects) 
Hexachlorobenzene - 57 (65-117) UJ (all non-detects) 
Hexachlorobutadiene - 54 (60-105) UJ (all non-detects) 
Hexachloroethane - 52 (60-94) UJ (all non-detects) 
lndeno(1 ,2,3-cd)pyrene - 48 (50-134) UJ (all non-detects) 
lsophorone - 55 (60-102) UJ (all non-detects) 
Nitrobenzene - 56 (59-102) UJ (all non-detects) 
Pentachlorophenol - 31 (47-115) UJ (all non-detects) 
Phenanthrene - 56 (66-105) UJ (all non-detects) 
Phenol - 52 (55-99) UJ (all non-detects) 

CFMW-022-S0-1 0-12MS/MSD 1 ,2,4,5-Tetrachlorobenzene 61 (62-109) 60 (62-1 09) UJ (all non-detects) A 
(CFMW-022-S0-1 0-12) 2,3,4,6-Tetrachlorophenol 38 (57-113) 40 (57-113) UJ (all non-detects) 

2,4,5-Trichlorophenol 49 (59-105) 47 (59-105) UJ (all non-detects) 
2,4,6-Trichlorophenol 54 (61-107) 55 (61-107) UJ (all non-detects) 
2-Nitrophenol 46 (63-103) 47 (63-103) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 7 (51-124) 9 (51-124) UJ (all non-detects) 
4-Bromophenyl-phenyl ether 60 (65-114) 60 (65-114) UJ (all non-detects) 
Caprolactam 41 (44-129) 39 (44-129) UJ (all non-detects) 
Hexachlorobenzene 60 (65-117) 61 (65-117) UJ (all non-detects) 
N-Nitrosodiphenylamine 64 (71-119) 65(71-119) UJ (all non-detects) 
Pentachlorophenol 10 (47-115) 14 (47-115) UJ (all non-detects) 
2,4-Dichlorophenol - 58 (59-99) UJ (all non-detects) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limitsi (Limits) Flag AorP 

CFMW-022-S0-1 0-12MS/MSD 2,4-Dinitrophenol 0 (26-137) 0 (26-137) R (all non-detects) A 
(CFMW-022-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFMW-035-S0-0.5-2MS/MSD 2,2'-0xybis(1-chloropropane) 200 (S200) NA -
(CFMW-035-S0-0.5-2) 

CFMW-035-S0-1 0-12MS/MSD 4,6-Dinitro-2-methylphenol 56 (S30) NA -
(CFMW-035-S0-1 0-12) 

CFMW-003a-S0-23-28MS/MSD 2,4-Dinitrophenol 43 (S30) NA -
(CFMW-003a-S0-23-28) 

CFMW-003a-S0-23-28MS/MSD 4,6-Dinitro-2-methylphenol 74 (S30) NA -
(CFMW-003a-S0-23-28) Caprolactam 32 (S30) 

Pentachlorophenol 43 (S30) 

CFMW-022-S0-1 0-12MS/MSD Pentachlorophenol 32 (S30) NA -
(CFMW-022-S0-1 0-12) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R_(Limits) %R (Limits) Flag A orP 

LCS 460-372152 Carbazole 109 (62-1 07) NA J+ (all detects) p 
(CFMW-035-S0-0.5-2) 

LCS 460-372152 Diethylphthalate 113 (61-110) NA NA -
(CFMW-035-S0-0.5-2) lsophorone 1 05 (60-1 02) NA 

Atrazine 119 (41-116) NA 

LCS/D 460-372374 2-Nitrophenol 60 (72-105) 15 (72-105) UJ (all non-detects) p 
(All water samples in SDG 4,6-Dinitro-2-methylphenol 68 (72-125) 68 (72-125) UJ (all non-detects) 
460-114828-1) Hexachlorocyclopentadiene 41 (42-115) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 
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X. Field Duplicates 

Samples CFMW-035-S0-0-0.5 and CFMW-DUP11-SO and samples CFMW-022-S0-
0.5-2 and CFMW-DUP12-SO were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFMW-035-S0-0-0.5 CFMW-DUP11-SO RPD (Limits) Flag A orP 

2-Methylnaphthalene 0.090 0.054 50 (S50) - -

Acenaphthene 0.90 0.47 63 ($50) J (all detects) A 

Anthracene 1.7 0.93 59 (S50) J (all detects) A 

Benzo(a)anthracene 10 5.6 56 ($50) J (all detects) A 

Benzo(a)pyrene 14 7.5 60 (S50) J (all detects) A 

Benzo(b)fluoranthene 18 9.0 67 (S50) J (all detects) A 

Benzo(g,h,i)perylene 13 6.5 67 ($50) J (all detects) A 

Benzo(k)fluoranthene 6.5 4.1 45 ($50) - -

Bis(2-ethylhexyl)phthalate 0.20 0.069U 97 (S50) J (all detects) A 
UJ (all non-detects) 

Carbazole 1.8 0.97 60 (S50) J (all detects) A 

Chrysene 14 7.4 62 (S50) J (all detects) A 

Dibenz(a,h)anthracene 3.0 1.4 73 (S50) J (all detects) A 

Dibenzofuran 0.24 0.14 53 (S50) J (all detects) A 

Fluoranthene 20 11 58 ($50) J (all detects) A 

Fluorene 0.54 0.31 54 (S50) J (all detects) A 

lndeno(1 ,2,3-cd)pyrene 13 6.6 65 (S50) J (all detects) A 

Naphthalene 0.16 0.10 46 (S50) - -

Phenanthrene 12 6.4 61 (S50) J (all detects) A 

Pyrene 23 13 56 (S50) J (all detects) A 
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Concentration (mg/Kg) 

Compound CFMW-022-S0-0.5-2 CFMW-DUP12-SO RPD (Limits) Flag AorP 

Benzo(a)anthracene 0.097 0.029U 108 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(b )fluoranthene 0.35 0.014U 185 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(k)fluoranthene 0.075 0.015U 133 (S50) J (all detects) A 
UJ (all non-detects) 

Chrysene 0.19 0.0095U 181 (S50) J (all detects) A 
UJ (all non-detects) 

Fluoranthene 0.13 0.010U 171 (S50) J (all detects) A 
UJ (all non-detects) 

Pyrene 0.12 0.016U 153 (S50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD, data were rejected in two samples. 

Due to continuing calibration %D, MS/MSD %R and RPD, LCS/LCSD %R, and field 
duplicate RPD, data were qualified as estimated in eleven samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary- SDG 460-114828-1 

I Sample I Com(!ound I Flag I AorP 

CFMW-035-S0-0.5-2 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFMW-035-S0-0-0.5 Dibenz( a, h)anthracene J+ (all detects) 
CFMW-DUP11-SO Benzo{g,h,i)perylene J+ (all detects) 
CFSB-016-S0-0-0.5 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 

CFMW-035-S0-0.5-2 1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) A 
2,3,4,6-Tetrachlorophenoi UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2,4-Dinitrophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
4-Bromophenyl-phenyl ether UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Hexachlorobenzene UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-035-S0-0.5-2 1 ,4-Dioxane R (all non-detects) A 
2 ,2'-0xybis(1-chloropropane) 

CFMW-035-S0-0.5-2 Benzo(a)anthracene J- (all detects) A 
Benzo(a)pyrene J- (all detects) 
Benzo(b)fluoranthene J- (all detects) 
Chrysene J- (all detects) 
Phenanthrene J- (all detects) 

CFMW-035-S0-1 0-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A 
2,4-Dinitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
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I Reason I 
Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 



Sample Compound FlaQ AorP Reason 

CFMW-003a-S0-23-28 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Matrix spike/Matrix spike 
2,4-Dinitrophenol UJ (all non-detects) duplicate (%R) 
2-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Acenaphthene UJ (all non-detects) 
Naphthalene UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Bis(2-ethylhexyl)phthalate UJ (all non-detects) 
1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2,4-Dichlorophenol UJ (all non-detects) 
2,4-Dimethylphenol UJ (all non-detects) 
2,4-Dinitrotoluene UJ (all non-detects) 
2,6-Dinitrotoluene UJ (all non-detects) 
2-Chloronaphthalene UJ (all non-detects) 
2-Chlorophenol UJ (all non-detects) 
2-Methylnaphthalene UJ (all non-detects) 
2-Methylphenol UJ (all non-detects) 
4-Bromophenyl-phenyl ether UJ (all non-detects) 
4-Chloro-3-methylphenol UJ (all non-detects) 
4-Chlorophenyl-phenyl ether UJ (all non-detects) 
Acenaphthylene UJ (all non-detects) 
Acetophenone UJ (all non-detects) 
Anthracene UJ (all non-detects) 
Benzaldehyde UJ (all non-detects) 
Benzo(a)anthracene UJ (all non-detects) 
Benzo(a)pyrene UJ (all non-detects) 
Benzo(b)fluoranthene UJ (all non-detects) 
Benzo(k)fluoranthene UJ (all non-detects) 
Bis(2-chloroethoxy)methane UJ (all non-detects) 
Bis(2-chloroethyl) ether UJ (all non-detects) 
1 ,1'-Biphenyl UJ (all non-detects) 
Butylbenzylphthalate UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Carbazole UJ (all non-detects) 
Chrysene UJ (all non-detects) 
Dibenzofuran UJ (all non-detects) 
Diethylphthalate UJ (all non-detects) 
Dimethylphthalate UJ (all non-detects) 
Di-n-butyl phthalate UJ (all non-detects) 
Fluoranthene UJ (all non-detects) 
Hexachlorobenzene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 
Hexachloroethane UJ (all non-detects) 
lndeno(1 ,2,3-cd)pyrene UJ (all non-detects) 
lsophorone UJ (all non-detects) 
Nitrobenzene UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
Phenanthrene UJ (all non-detects) 
Phenol UJ (all non-detects) 

CFMW-022-S0-10-12 1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) A Matrix spike/Matrix spike 
2,3,4,6-Tetrachlorophenol UJ (all non-detects) duplicate (%R) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
4-Bromophenyl-phenyl ether UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Hexachlorobenzene UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,4-Dichlorophenol UJ (all non-detects) 

14 
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Sample Compound Flag AorP Reason 

CFMW-022-S0-10-12 2,4-Dinitrophenol R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-035-S0-0.5-2 Carbazole J+ (all detects) p Laboratory control samples 
(%R) 

CFMW-EB4-AQ 2-Nitrophenol UJ (all non-detects) p Laboratory control samples 
CFMW-EB5-AQ 4,6-Dinitro-2-methylphenol UJ (all non-detects) (%R) 

Hexachlorocyclopentadiene UJ (all non-detects) 

CFMW-035-S0-0-0.5 Acenaphthene J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-SO Anthracene J (all detects) 

Benzo(a)anthracene J (all detects) 
Benzo(a)pyrene J (all detects) 
Benzo(b)fluoranthene J (all detects) 
Benzo(g, h, i)perylene J (all detects) 
Carbazole J (all detects) 
Chrysene J (all detects) 
Dibenz(a,h)anthracene J (all detects) 
Dibenzofuran J (all detects) 
Fluoranthene J (all detects) 
Fluorene J (all detects) 
lndeno(1 ,2,3-cd)pyrene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

CFMW-035-S0-0-0.5 Bis(2-ethylhexyl)phthalate J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-SO UJ (all non-detects) 

CFMW-022-S0-0.5-2 Benzo(a)anthracene J (all detects) A Field duplicates (RPD) 
CFMW-DUP12-SO Benzo(b)fluoranthene UJ (all non-detects) 

Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
Pyrene 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles -Field Blank Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544C2a 

SDG #: 460-114828-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:J/:.k~ l, 
Page:_Lof ~ 

Reviewer: r1 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 ? 
23 

33 

4? 

5? 

63 

7'1 
a? 
91 
10~ 

11">, 

12'3 

13 ":! 

I ~alidatiao Area 

Sample receipUTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-074-S0-0.5-2 

CFSB-073-S0-0.5-2 

CFSB-073-S0-1 0-12 

CFSB-075-S0-0.5-2 

CFSB-079-S0-10-12 

CFSB-075-S0-10-12 

CFSB-073-S0-0-0.5 

CFSB-075-S0-0-0.5 

CFSB-079-S0-0.5-2 

CFSB-079-S0-0-0.5 

CFSB-082-S0-0-0.5 

CFSB-080-S0-10-12 

CFS B-080-S0-0-0.5 

I I Cammeots 

A-t A 
A 

A teA <;[ ~\) ~ UJ (V' \C!AI L.. 3D - -
...s~ c.. ell/ L. ='\) 

D 
NO ~~- \9\ 'il 'b e.-FMW-'G ~'?>-Afit 

"E -- - - ....... o ;;- n 
..!::>vJ 

. ,, 
( £.1.1 ... 0- l\4iotJ..-I"'\ 

~v-J J 

sw \..(!-0/o 
~~ o= J.-P-, v-=? ~~ 2:-0 

A 

A 

6. 
-6 
D. 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-114828-1 Soil 06/01/16 

460-114828-2 Soil 06/01/16 

460-114828-3 Soil 06/01/16 

460-114828-4 Soil 06/01/16 

460-114828-5 Soil 06/01/16 

460-114828-6 Soil 06/01/16 

460-114828-7 Soil 06/01/16 

460-114828-8 Soil 06/01/16 

460-114828-9 Soil 06/01/16 

460-114828-1 0 Soil 06/01/16 

460-114828-11 Soil 06/01/16 

460-114828-12 Soil 06/01/16 

460-114828-13 Soil 06/01/16 

L:\Roux Associates\Columbia Falls\36544C2aW.wpd 1 
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LDC #: 36544C2a 
SDG #: 460-114828-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14? CFSB-080-S0-0.5-2 460-114828-14 

15? CFSB-082-S0-1 0-12 460-114828-15 

16; CFSB-07 4-S0-1 0-12 460-114828-16 

17~ CFSB-07 4-S0-0-0.5 460-114828-17 

18J CFSB-082-S0-0.5-2 460-114828-18 

196' CFMW-EB4-AQ 460-114828-19 

20' CFMW-035-S0-0.5-2 460-114828-20 

21.,... CFMW-035-S0-1 0-12 460-114828-21 

22 4 CFMW-035-S0-0-0.5 0 460-114828-22 

23 ~ CFMW-DUP11-SO D 460-114828-23 

24-:; CFMW-003a-S0-23-28 460-114828-24 

25~ CFSB-016-S0-0-0.5 460-114828-25 

26'f CFSB-016-S0-10-12 460-114828-26 

274 CFMW-022-S0-1 0-12 460-114828-27 

28 Jl. CFMW-022-S0-0.5-2 '9, 460-114828-28 

29~ CFMW-022-S0-0-0.5 460-114828-29 

30 L CFMW-DUP12-SO o, 460-114828-30 

314 CFSB-065-S0-1 0-12 460-114828-32 

32~ CFSB-014-S0-0-0.5 460-114828-33 

33~ CFSB-065-S0-0-0.5 460-114828-34 

34 4 CFSB-016-S0-0.5-2 460-114828-35 

35~ CFSB-065-S0-0.5-2 460-114828-36 

36tf CFSB-014-S0-0.5-2 460-114828-37 

37 L\ CFSB-014-S0-10-12 460-114828-38 

384 CFSB-062-S0-0.5-2 460-114828-39 

394 CFSB-062-S0-0-0.5 460-114828-40 

404 CFSB-062-S0-1 0-12 460-114828-41 

41 5' CFMW-EB5-AQ 460-114828-42 

421 CFMW-035-S0-0.5-2MS 460-114828-20MS 

431 CFMW-035-S0-0.5-2MSD 460-114828-20MSD 

44., CFMW-035-S0-1 0-12MS 460-114828-21MS 

451-- CFMW-035-S0-1 0-12MSD 460-114828-21 MSD 

46-; CFMW-003a-S0-23-28MS 460-114828-24MS 

47'1, CFMW-003a-S0-23-28MSD 460-114828-24MSD 

48q CFMW-022-S0-1 0-12MS 460-114828-27MS 

L:\Roux Associates\Columbia Falls\36544C2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: · 7/01 /Jt:, 
Page: '2--0f_~ 

Reviewer:_c_ ./ 
2nd Reviewer:~ 

Date 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/02/16 

06/02/16 

06/02/16 



LDC #: 36544C2a 
SDG #: 460-114828-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

49~ CFMW-022-S0-1 0-12MSD 460-114828-27MSD 

50 

51 

52 

53 

i<;4 

Notes· 

I IWif> L.\bO- "':31 ~\~)' t.J\~ t.l((lo - 0:01'2 ~1 ... , ,.. - ';I:.Z.l?~ 

~ - '3 ,.,., qr., 

~ - ?)1 .7-l~ 
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Matrix 

Soil 

Date: 7/ot ~ 
Page:~f___2 

Reviewer: 1?J 
2nd Reviewer:~ 

Date 

06/02/16 



LDC #: ? ~ f 44 C.. '0-o... VALIDATION FINDINGS CHECKLIST 

PA SW 846 Method 8270 

Level IV Checklist_B270D_rev01.wpd 

Page:_Lof_ ;?-
Reviewer:~/ 

2nd Reviewer:--ff" 



LDC #: j(e'1 L-1-'t c..,~ VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV Checklist_B270D_rev01.wpd 

Page: -v- of -z...
Reviewer:-f:1_ / 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAM. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. DibenzJa,h)anthracene DODD. cis/trans-Decalin 

I 
G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl I 
H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene I 

I 

I 
I 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. t, -z.., 'f I ..:; -

\ ..L~ <'\eM. \.o C"l:)\.a.e.V\ '--eN-._ 
Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. "2.1 .,, ~. (o- ' 

1 .;wo.. d/1.\.o roo 'N.vvo 

~J 
~. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. wte~lf~rW 
i II S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: 3'- 5"'" Y'Y' C~ / 7 
Page: __ / of __ VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

( Y' f'l NtA vvas a commumg ca11oranon sianaara ana1yzea aiieasi once every ·1L nours or sample ana1ys1s ror eacn mslrumenrt 
l ~N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y kJ J.J/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

+ t,j<J /Jl:, X t'-1-lo'J../- c.c.tV ~ tl ?J~ <I ~6_,. ?> V -:;/-fi' ?>3 J+ ~ /A till~ 
t II t./t.f· I ~b-47 <{6, t/"1". t/9, 
+ k.l< :Lf· I NIP> 'f&0-~72JSl3 
f (rffr 7-i(,~ I 

.J. FrF 3/-U J; J 

t r, !~ /lv 'It y.to s tf- C!.~,.v ~ t-1 ~ 7~ Y t'i, w z "J-. 1--? .J t r;}JJ'V LA rJ1? 
;. II 31·2> u- ~r 3Co Nv.? 

4- JJ j 3 ~. t.J 'I ).- 'I ~ ~ o..,A..t l..a..u.u ~ 
.+ KKK '].-'/. 7 Mri, '-1 1.40 -, 7'P/~,jr- ~ 

~ LL L ~I.() ./; I ~ 
... 

:a<. (. .. L~ .) ~ 'F- '\< L \. \.. ) .... ev-e. .J.-.u\-e-6'\ ..CC ~ 'U:) ""t:f7 'l. "J. 'L 3 
\ / J ~ ?~ ~{., I 

I 

-- b/J2 /1 &. {'11")"2. <& G.Jitt:J A - ..J..j JJ ? . .j. ~ !Ill!> L/-Coo- 372.? 7 '-/ J '/vtJ /..b. ( tJ t 
- C...VI 07 J 33.7 'J 
t .J J J ;;_-q. • I \4 ol't/A 
-+- '](J<K -;;...~.7 v - .L 

CONCAL.wpd 



LDC#: ~~-¥¥c. Ol"t 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Ple_?S!i!)See qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y IN PJ/A \ Were percent recoveries (%R) for surroaates within QC limite::? 

I '" I f6' 

y N NltV If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID Surrogate %R (Limits) 

J..c;" l~f' ~ ( 10-~,) 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Page:~ of____! 
Reviewer: FT 

2nd Reviewer~ 

Qualifications 

(\.0 a..~ 5 ;<l _Qt 
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LDC #: ~ ~ S'VY c Ol"! 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_L_of / 

Reviewer: __ FT _ 
2nd Reviewer: ~ 

bf/ N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
/"} associated MS/MSD. Soil I Water. 
L.-1' N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
y~ N/A Were the MS/MSD PE . _ . ·-. _ . . . . -. . .. - . --- . -·- - 1'-'-. -- .. - . . . . .. - ... ···-····· -·· ······--. 

MS MSD 
# MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

'-\ '2. \- '"" ?::> a,.u _oo\\ ~~J ~~ ( ) ( ) ""' z..o o.\\ ~ -/v..j/A 
,l Q( II ~ ) 

( ) ( ) ey.u.Qt" l . .'l. :t 1. \-\ .: J ~ / ~ /p. 
( ) ( ) "o.JJ t-l'O -t D.._t-
( ) ( ) ( ) .\-\;:: ~ J..AX/A (•fotfl 
( ) ( ) ( ) t-\=- NO 
( ) ( ) ( ) 

( ) ( ) ( ) 

4~ + 4-q- ess-e-- 55 ('51-1\~) so <s-1-ll?l ( ) ~~\ _j-/rA-1/b cuJ l-lO 
1-\\-\ S" < ::z G:.- r?J 7> 9' LJ ( 2Jo -\3 7 ( ) 

ff' \? < q l-IJ-1.1~ 7 <~l-1~) ( ) 

T\ ~-; < lf7-n0 '2.~ ( 41-\\ ~) ( ) 

N ( ) {o1.. (~ "?>-10~) ( ) 1.1 

Yf ( ) ( ) t;; (p ( .3 () ) ju-/A 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ ( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



0 "S'l'~c d-~ LDC#: __ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_Lof_! 
Reviewer: __ FT _ 

2nd Reviewer: ~ 

@se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: L134223.D 
---------------- -------------------------

Lab ID: 460-114828-24 MS Client ID: CFMW-003a-S0-23-28 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1 I Biphenyl 3.99 0. 034 u 2.63 66 64-103 
1,2,4,5 Tetrachlorobenzene 3.99 0. 029 u 2.56 64 62-109 
1,4 Dioxane 3.99 0.11 u 1. 49 37 29-73 
2,2'-oxybis[l-chloropropane] 3.99 0. 016 0 2.48 62 42-119 
2,3,4,6-Tetrachlorophenol ~&& ~ 3.99 0. 037 0 2.25 56 57-113 Fl 
2,4,5-Trichlorophenol 3.99 0. 039 0 2.47 62 59-105 
2,4,6-Trichlorophenol 3.99 0. 011 0 2.47 62 61-107 
2,4 Dichlorophenol 3.99 0.0093 0 2.40 60 59-99 
2,4 Dimethyl phenol 3.99 0. 087 0 2.45 62 60-98 
2,4 Dinitrophenol 1-Hl 7.97 0. 30 u 0.578 7 26-137 Fl 
2,4-Dinitrotoluene 3.99 0. 016 u 2. 72 68 61-118 
2,6-Dinitrotoluene 3.99 0. 021 0 2.69 67 63-112 
2-Chloronaphthalene 3.99 0.00900 2.60 65 63-102 
2-Chlorophenol 3.99 0. 010 u 2.42 61 58-95 
2 Methylnaphthalene 3.99 0.0087U 2.54 64 64-102 
2 Methylpheno1 3.99 0. 017 u 2.43 61 56-99 
2 Nitroaniline 3.99 0. 013 u 2.68 67 46-113 
2 Nitrophenol N 3.99 0. 013 u 2.35 59 63-103 F1 
3 & 4 Methylphenol 3.99 0. 011 0 2.46 62 51-105 
3,3'-Dichlorobenzidine 3.99 0. 044 0 1. 92 48 18-92 
3-Nitroaniline 3.99 0. 012 u 2.36 59 23-89 ..... 
4,6-Dinitro-2-methylphenol \"\ 7.97 0.110 1. 74 22 51-124 Fl 
4-Bromophenyl phenyl ether 3.99 0. 012 0 2.70 68 65-114 
4 Chloro 3 methylphenol 3.99 0. 017 0 2.53 63 58-108 
4 Chloroaniline 3.99 0. 010 0 1. 93 48 10-82 
4-Chlorophenyl phenyl ether 3.99 0. 012 0 2.60 65 63-107 
4-Nitroaniline 3.99 0. 015 0 2.33 58 44-109 
4-Nitrophenol 7.97 0.19 u 4.82 60 45-125 
Acenaphthene (::)~ 3.99 0.00960 2.31 58 59-102 Fl 
Acenaphthylene 3.99 0. 010 0 2.60 65 63-102 
Acetophenone 3.99 0.00860 2.44 61 56-107 
Anthracene 3.99 0. 038 0 2.68 67 66-105 
Atrazine 7.97 0. 018 0 5.95 75 41-116 
Benzaldehyde 7.97 0. 030 0 4.81 60 55-116 
Benzo[a]anthracene 3.99 0. 033 0 2. 71 68 65-106 
Benzo[a]pyrene 3.99 0. 012 0 2.86 72 68-111 
Benzo[b]fluoranthene 3.99 0. 015 0 2.81 71 67-116 
Benzo[g,h,i]perylene 3.99 0. 023 0 2.69 67 49-124 
Benzo[k]fluoranthene 3.99 0. 017 0 2.89 73 65-114 
Bis(2-chloroethoxy)methane 3.99 0. 012 0 2.55 64 61-102 
Bis(2-chloroethyl)ether 3.99 0.00930 2.53 63 58-102 
Bis(2 ethylhexyl) phthalate 3.99 0. 015 0 2.61 65 60-125 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: L134223.D 
---------------- ----- ------------------------

Lab ID: 460-114828-24 MS Client ID: CFMW-003a-S0-23-28 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
Butyl benzyl phthalate 3.99 0. 012 u 2.69 68 62-123 
Caprolactam 7.97 0. 028 u 4.32 54 44-129 
Carbazole 3.99 0.0098 u 2.61 65 62-107 
Chrysene 3.99 0. 011 u 2.74 69 64-105 
Dibenz(a,h)anthracene 3.99 0. 021 u 2.91 73 54-126 
Dibenzofuran 3.99 0. 012 u 2.60 65 62-102 
Diethyl phthalate 3.99 0. 011 u 2.58 65 61-110 
Dimethyl phthalate 3.99 0. 011 u 2.66 67 64-108 
Di-n-butyl phthalate 3.99 0. 012 u 2.62 66 62-114 
Di-n-octyl phthalate 3.99 0. 020 u 2.56 64 52-137 
Fluoranthene 3.99 0. 012 u 2.64 66 59-109 
Fluorene 3.99 0.0086 u 2.62 66 65-108 
Hexachlorobenzene 3.99 0. 016 u 2.74 69 65-117 
Hexachlorobutadiene 3.99 0. 011 u 2.46 62 60-105 
Hexachlorocyclopentadiene 3.99 0. 025 u 2.49 62 37-119 
Hexachloroethane 3.99 0. 014 u 2.41 60 60-94 
Indeno[1,2,3 cd]pyrene 3.99 0. 026 u 2.48 62 50-134 
Isophorone 3.99 0.0085 u 2.52 63 60-102 
Naphthalene 3.99 s 0. 010 u 2.52 63 64-99 F1 
Nitrobenzene 3.99 0. 012 u 2.58 65 59-102 
N-Nitrosodi-n-propylamine 3.99 0. 013 u 2.59 65 56-112 
N Nitrosodiphenylamine 3.99 <Q~ 0. 036 u 2.62 66 71-119 F1 
Pentachlorophenol 7.97 0. 048 u 3.81 48 47-115 
Phenanthrene 3.99 0. 011 u 2.68 67 66-105 
Phenol 3.99 0. 013 u 2.46 62 55-99 
Pyrene 3.99 0. 018 u 2.77 69 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: L134224.D 
-------- --------------

Lab ID: 460-114828-24 MSD Client ID: CFMW-003a-S0-23-28 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1'-Biphenyl 'E="e' '6" !:: 3.98 2.21 55 18 30 64-103 F1 
1, 2, 4, 5-Tetrachlorobenzene N NtJ IN 3.98 2.19 55 16 30 62-109 F1 
1,4-Dioxane 1'.!. .. J 3.98 1. 38 35 7 30 29-73 
2,2'-oxybis[1-chloropropane] " 3.98 2.18 55 13 30 42-119 
2,3,4,6-Tetrachlorophenol &9'E e 3.98 1. 68 42, 29 30 57-113 F1 
2,4,5-Trichlorophenol .::t 3.98 1. 91 48 26 30 59-105 F1 
2,4,6-Trichlorophenol y 3.98 1. 94 49 24 30 61-107 F1 
2,4-Dichlorophenol tQ 3.98 2.03 51 17 30 59-99 F1 
2,4-Dimethylphenol 9'" 3.98 2.02 51 19 30 60-98 F1 
2,4-Dinitrophenol \-\_\-\ 7.97 0.375 5 43 30 26-137 F1 F2 . 
2,4-Dinitrotoluene \<\<. 3.98 2.26 57 18 30 61-118 F1 
2,6-Dinitrotoluene et; 3.98 2.26 57 17 30 63-112 F1 
2-Chloronaphthalene P...l- 3.98 2.17 54 18 30 63-102 F1 
2-Chlorophenol (!..., 3.98 2.04 51 17 30 58-95 F1 
2-Methylnaphthalene w 3.98 2.19 55 15 30 64-102 F1 
2-Methylphenol C:t 3.98 2.04 51 18 30 56-99 F1 
2-Nitroaniline BE 3.98 2.19 55 20 30 46-113 
2-Nitrophenol N 3.98 1. 77 44 28 30 63-103 F1 
3 & 4 Methylphenol !fff' 3.98 2.11 53 15 30 51-105 
3,3'-Dichlorobenzidine ee:> ? 3.98 1. 68 42 14 30 18-92 
3-Nitroaniline rf 3.98 1. 96 49 18 30 23-89 
4,6-Dinitro-2-methylphenol f '7 7.97 0.802 10 74 . 30 51-124 F1 F2 
4-Bromophenyl phenyl ether ~~ ' 

3.98 2.28 57 17 30 65-114 F1 
4-Chloro-3-methylphenol y 3.98 2.10 53 19 30 58-108 F1 
4-Chloroaniline T 3.98 1. 71 43 12 30 10-82 
4-Chlorophenyl phenyl ether M ~ 3.98 2.18 55 18 30 63-107 F1 
4-Nitroaniline elf: p,..- 3.98 1. 96 49 17 30 44-109 
4-Nitrophenol J_ 7.97 3.70 46 26 30 45-125 
Acenaphthene C::t~~ 3.98 1. 91 48 • 19 30 59-102 F1 
Acenaphthylene 0' D 3.98 2.19 55 17 30 63-102 F1 
Acetophenone .J.U~ 3.98 2.09 52 16 30 56-107 F1 
Anthracene vv 3.98 2.25 57 17 30 66-105 F1 
Atrazine \(~\(r- 7.97 4.48 56 28 30 41-116 
Benzaldehyde L-\..L ~ 7.97 3.84 48 22 30 55-116 F1 
Benzo[a]anthracene C.C-( _, 3.98 2.29 57 17 30 65-106 F1 
Benzo[a]pyrene :!.:{:., l. 3.98 2.31 58 21 30 68-111 F1 
Benzo[b]fluoranthene ~~ ;;, 3.98 2.32 58 19 30 67-116 F1 
Benzo[g,h,i]perylene \...\.. 3.98 2.22 56 19 30 49-124 
Benzo[k]fluoranthene \\\\ t4 3.98 2.31 58 23 30 65-114 F1 
Bis(2-chloroethoxy)methane p 3.98 2.17 55 16 30 61-102 F1 
Bis(2-chloroethyl)ether P-: 3.98 2.23 56 13 30 58-102 F1 
Bis(2-ethylhexyl) phthalate e-e-c 3.98 2.14 54 20 30 60-125 F1 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: Ll34224.D 
-------------- -----------------------------

Lab ID: 460-114828-24 MSD Client ID: CFMW-003a-S0-23-28 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate ~~ 3.98 2.20 55 20 30 62-123 Fl 
Caprolactam N\MMr V\ 7.97 3.12 39 32 30 44-129 Fl F2 
Carbazole \J.JW 3.98 2.19 55 17 30 62-107 Fl 
Chrysene 'DOU 3.98 2.33 58 16 30 64-105 Fl 
Dibenz(a,h)anthracene \'<--\'K 3.98 2.42 61 18 30 54-126 
Dibenzofuran ..)~ 3.98 2.19 55 17 30 62-102 Fl 
Diethyl phthalate L\. 3.98 2.16 54 18 30 61-110 Fl 
Dimethyl phthalate cc... 3.98 2.18 55 20 30 64-108 Fl 
Di-n-butyl phthalate )<)< 3.98 2.21 55 17 30 62-114 Fl 
Di-n-octyl phthalate fff 3.98 2.10 53 20 30 52-137 
Fluoranthene 'I'/ 3.98 2.18 55 19 30 59-109 Fl 
Fluorene j.JN 3.98 2.19 55. 18 30 65-108 Fl 
Hexachlorobenzene S::> 3.98 2.26 57 19 30 65-117 Fl 
Hexachlorobutadiene \;\ 3.98 2.16 54 13 30 60-105 Fl 
Hexachlorocyclopentadiene 'f.. 3.98 2.21 ~ 12 30 37-119 
Hexachloroethane K 3.98 2.05 52 16 30 60-94 Fl 
Indeno[l,2,3 cd)pyrene -JJ.J 3.98 1. 92 48 26 30 50-134 Fl 
Isophorone ('/\ 3.98 2.17 55 15 30 60-102 Fl 
Naphthalene s 3.98 2.17 55 15 30 64-99 Fl 
Nitrobenzene L 3.98 2.24 56 14 30 59-102 Fl 
N-Nitrosodi-n-propylamine -..l 3.98 2.22 56 15 30 56-112 
N-Nitrosodiphenylamine 6\<Q 3.98 2.23 56' 16 30 71-119 Fl 
Pentachlorophenol TT 7.97 2.45 31 43 30 47-115 Fl F2 
Phenanthrene (Av\ 3.98 2.25 56 18 30 66-105 Fl 
Phenol /::::... 3.98 2.05 52 18 30 55-99 Fl 
Pyrene "2.'2.. 3.98 2.37 59 16 30 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestArnerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: xl4659.D 
--------

Lab ID: 460-114828-20 MS Client ID: CFMW-035-S0-0.5-2 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1'-Biphenyl .... n .. ..J 3.79 0. 032 u 2.54 67 64-103 
1,2,4,5-Tetrachlorobenzene ,-n.c b.n- 3.79 t.~t? 0. 028 u 1/IA'>/~2 .29 60 62-109 Fl 
1,4-Dioxane rl :r:t 3.79 .L 0.10 u [j- 'J, ~/ b-1 0 u 0 29-73 Fl 
2,2'-oxybis[l-chloropropane) 3.79 0. 015 u 3.31 87 42-119 
2,3,4,6-Tetrachlorophenol en; eer 3.79 IJ0 0. 035 u '!r/V.Yt:-.1.94 51 57-113 Fl 
2,4,5-Trichlorophenol '=%:. 3.79 I 0. 037 u 2.19 58 59-105 Fl 
2,4,6-Trichlorophenol 'I 3.79 J; 0. 011 u J 2.25 59 61-107 Fl 
2,4-Dichlorophenol 3.79 0.00890 2.34 62 59-99 
2,4-Dimethylphenol 3.79 0. 083 u 2.29 60 60-98 
2,4-Dinitrophenol i-\\ 7.58 I'll) 0. 28 u } /1}.)/P.. 37 6 5 26-137 Fl 
2,4-Dinitrotoluene 3. 79 0. 015 u 3.12 82 61-118 
2,6-Dinitrotoluene 3. 79 0. 020 u 2.96 78 63-112 
2-Chloronaphthalene 3.79 0.00850 2.48 65 63-102 
2-Chlorophenol 3.79 0.00950 2.32 61 58-95 
2-Methylnaphthalene 3.79 0.0083 u 2.59 68 64-102 
2-Methylphenol 3.79 0. 016 u 2.59 68 56-99 
2-Nitroaniline 3. 79 0. 012 u 3.04 80 46-113 
2-Nitrophenol ~ 3.79 t-10 0. 013 u j'/I/UfA2. 22 58 63-103 Fl 
3 & 4 Methylphenol 3.79 0. 010 u 2.62 69 51-105 
3,3'-Dichlorobenzidine 3.79 0. 042 u 2.05 54 18-92 
3-Nitroaniline 3.79 0. 011 u 2.44 65 23-89 
4,6-Dinitro-2-methylphenol t't 7.58 

I tJY/ 0.10 u ~-/v.J/~1. 08 14 51-124 Fl 
4-Bromophenyl phenyl ether F-~ 3.79 t- 0. 012 u ~ 2.37 63 65-114 Fl 
4-Chloro-3-methylphenol 3.79 0. 016 u 2.69 71 58-108 
4-Chloroaniline 3.79 0.00970 1. 76 46 10-82 
4-Chlorophenyl phenyl ether 3. 79 0. 011 u 2.63 69 63-107 
4-Nitroaniline 3.79 0. 014 u 2.99 79 44-109 
4-Nitrophenol 7.58 0.18 u 6.09 80 45-125 
Acenaphthene 3.79 0. 030 J 2.46 64 59-102 
Acenaphthylene 3.79 0. 0097 u 2.60 69 63-102 
Acetophenone 3.79 0.00820 2.77 73 56-107 
Anthracene 3.79 0. 053 J 2.77 72 66-105 
Atrazine 7.58 0. 017 u 6.27 83 41-116 
Benzaldehyde 7.58 0. 029 u 4.70 62 55-116 
Benzo[a)anthracene C,..C;(.... 3.79 I D..t-t 0.28 !j-J\I\:v6 2. 66 63 65-106 Fl 
Benzo[a)pyrene T.I. 3.79 I 0.39 2.83 64 68-111 Fl 
Benzo[b)fluoranthene 6b ~~ 3.79 Jt 0.49 ,I, 2.88 63 67-116 Fl 
Benzo[g,h,i)perylene a' 3.79 0.31 J 2.75 65 49-124 
Benzo[k)fluoranthene 3.79 0.19 2.66 65 65-114 
Bis(2-chloroethoxy)methane 3.79 0. 012 u 2.57 68 61-102 
Bis(2-chloroethyl)ether 3.79 0.00890 2.55 67 58-102 
Bis(2-ethylhexyl) phthalate 3.79 0. 015 u 3.18 84 60-125 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14659.D 
-------- ---- -------------------------

Lab ID: 460-114828-20 MS Client ID: CFMW-035-S0-0.5-2 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATIOl\ % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
Butyl benzyl phthalate 3.79 0. 012 u 3.18 84 62-123 
Caprolactam ""f.J\tJ\ IV\ 7.58 t-JQ 0. 027 u '.-M.VA409 5 44-129 Fl 
Carbazole 3.79 0. 051 J 2.91 75 62-107 
Chrysene 000 3.79 z,1)4" 0.42 ~ -1\AJ I !1::~ • .7 4 61 64-105 F1 
Dibenz(a,h)anthracene 3.79 0.061 2.85 74 54-126 
Dibenzofuran 3.79 0. 011 u 2.64 70 62-102 
Diethyl phthalate 3.79 0. 011 u 3.10 82 61-110 
Dimethyl phthalate 3.79 0. 011 u 2.88 76 64-108 
Di-n-butyl phthalate 3.79 0. 011 u 3.09 81 62-114 
Di-n-octyl phthalate 3.79 0.019 u 3.42 90 52-137 
Fluoranthene 3.79 0.58 2.84 60 59-109 
Fluorene 3.79 0. 015 J 2.79 73 65-108 
Hexachlorobenzene s~ 3.79 t-.~0 0. 015 u \ _, 1111 /A3 6 62 65-117 Fl 
Hexachlorobutadiene 3.79 0. 011 u I 2.37 63 60-105 
Hexachlorocyclopentadiene 3.79 0. 023 u 2.15 57 37-119 
Hexachloroethane 3.79 0. 014 u 2.49 66 60-94 
Indeno[1,2,3 cd]pyrene 3.79 0.32 2.88 68 50-134 
Isophorone 3.79 0.0081 u 2.88 76 60-102 
Naphthalene 3.79 0. 012 J 2.46 65 64-99 
Nitrobenzene 3.79 0. 012 u 2.63 69 59-102 
N-Nitrosodi-n-propylamine 3.79 0. 013 u 3.09 82 56-112 
N Nitrosodiphenylamine ~& 3.79 tJO 0. 034 u ~, lvU/.t\ 58 68 71-119 F1 
Pentachlorophenol Ti 7.58 \1 0. 045 u I 1. 84 24 47-115 F1 
Phenanthrene t.\VI 3.79 0-tK 0.32 J l~ 2.76 64 66-105 F1 
Phenol 3.79 0. 012 u 2.45 65 55-99 
Pyrene 3.79 0.69 2.80 56 55-126 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14660.D 
-------- -------------------------

Lab ID: 460-114828-20 MSD Client ID: CFMW-035-S0-0.5-2 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATIO:t\ % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1'-Biphenyl 3.79 2.81 74 10 30 64-103 
1,2,4,5-Tetrachlorobenzene 3.79 2. 64 70 14 30 62-109 
1,4-Dioxane ! ! !.l tJ03.79 __\~ /~ /A-0. 10 u 0 NC 30 29-73 F1 
2,2'-oxybis[1-chloropropane] ~ ' 

3.79 J, 0. 015 u 0 T~ ~ 30 42-119 F1 
2,3,4,6-Tetrachlorophenol ~~ v 3.79 1-1 \J\.l/A07 55 7 30 57-113 F1 
2,4,5-Trichlorophenol 3.79 2.43 64 11 30 59-105 
2,4,6-Trichlorophenol 3.79 2.47 65 9 30 61-107 
2,4-Dichlorophenol 3.79 2.65 70 12 30 59-99 
2,4-Dimethylphenol 3.79 2.61 69 13 30 60-98 
2,4-Dinitrophenol \~ t..\ tJ[}7.58 1-J A. YlA\.R8 5 3 30 26 137 F1 
2,4-Dinitrotoluene 3.79 I 3.44 91 10 30 61-118 
2,6-Dinitrotoluene 3.79 3.31 87 11 30 63-112 
2-Chloronaphthalene 3.79 2.75 72 10 30 63-102 
2-Chlorophenol 3.79 2. 4 6 65 6 30 58-95 
2-Methylnaphthalene 3.79 2.85 75 9 30 64-102 
2-Methylphenol 3.79 2.80 74 8 30 56-99 
2-Nitroaniline 3.79 3.39 89 11 30 46-113 
2-Nitrophenol 3.79 2.42 64 9 30 63-103 
3 & 4 Methylphenol 3.79 2.77 73 5 30 51-105 
3,3'-Dichlorobenzidine 3.79 2.32 61 13 30 18-92 
3-Nitroaniline 3.79 2.75 73 12 30 23-89 
4,6-Dinitro 2 methylphenol rr tvO 7. 58 j-/\A.J.M.J-1 15 3 30 51-124 F1 
4-Bromophenyl phenyl ether 3.79 I 2. 62 69 10 30 65-114 
4-Chloro-3-methylphenol 3.79 2.95 78 9 30 58-108 
4-Chloroaniline 3.79 2.01 53 13 30 10-82 
4-Chlorophenyl phenyl ether 3.79 2.92 77 11 30 63-107 
4-Nitroaniline 3.79 3.36 89 12 30 44-109 
4-Nitrophenol 7.58 6.98 92 14 30 45-125 
Acenaphthene 3.79 2.74 71 11 30 59-102 
Acenaphthylene 3.79 2.90 77 11 30 63-102 
Acetophenone 3.79 2.95 78 6 30 56-107 
Anthracene 3.79 3.04 79 9 30 66-105 
Atrazine 7.58 7.17 95 13 30 41-116 
Benzaldehyde 7.58 5.10 67 8 30 55-116 
Benzo[a]anthracene 3.79 2.95 70 10 30 65-106 
Benzo[a]pyrene 3.79 3.23 75 13 30 68-111 
Benzo[b]fluoranthene 3.79 3.27 73 13 30 67-116 
Benzo[g,h,i]perylene 3.79 3.19 76 15 30 49-124 
Benzo[k]fluoranthene 3.79 3.07 76 14 30 65-114 
Bis(2-chloroethoxy)methane 3.79 2.89 76 12 30 61-102 
Bis(2-chloroethyl)ether 3.79 2.77 73 8 30 58-102 
Bis(2-ethylhexyl) phthalate 3.79 3.58 94 12 30 60-125 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14660.D 
------------- ---------------------------

Lab ID: 460-114828-20 MSD Client ID: CFMW-035-S0-0.5-2 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate 3.79 - 3.53 93 10 30 62-123 
Caprolactam J.Atv\MM tJI/7 .58 .Jf IA~.¢~os 5 1 30 44-129 F1 
Carbazole 3.79 3.24 84 11 30 62-107 
Chrysene 3.79 3.09 71 12 30 64-105 
Dibenz(a,h)anthracene 3.79 3.30 86 15 30 54-126 
Dibenzofuran 3.79 2.90 76 9 30 62-102 
Diethyl phthalate 3.79 3.46 91 11 30 61-110 
Dimethyl phthalate 3.79 3.26 86 13 30 64-108 
Di-n-butyl phthalate 3.79 3.47 92 12 30 62-114 
Di-n octyl phthalate 3.79 3.83 101 11 30 52-137 
Fluoranthene 3.79 3.27 71 14 30 59-109 
Fluorene 3.79 3.10 81 11 30 65-108 
Hexach1orobenzene 3.79 2.63 69 11 30 65-117 
Hexachlorobutadiene 3.79 2.67 70 12 30 60-105 
Hexachlorocyclopentadiene 3.79 2.43 64 12 30 37-119 
Hexachloroethane 3.79 2. 71 71 8 30 60-94 
Indeno[1,2,3-cd]pyrene 3.79 3.41 82 17 30 50-134 
Isophorone 3.79 3.20 84 11 30 60-102 
Naphthalene 3.79 2.74 72 11 30 64-99 
Nitrobenzene 3.79 2.94 78 11 30 59-102 
N-Nitrosodi-n-propylamine 3.79 3.34 88 8 30 56-112 
N-Nitrosodiphenylamine 3.79 2.88 76 11 30 71-119 
Pentachlorophenol TT tJ{)7.58 :r/IM/A71 23 7 30 47-115 F1 
Phenanthrene 3.79 I 3.08 73 11 30 66-105 
Phenol 3.79 2.64 70 7 30 55-99 
Pyrene 3.79 3.19 66 13 30 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14626.D 
--------

Lab ID: 460-114828-27 MS Client ID: CFMW-022-S0-10-12 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1, 1 I Biphenyl i 3. 86 0. 033 u 2.52 65 64-103 
1,2,4,5 Tetrachlorobenzene t-Jt Utv rv' 3.86 0. 028 u 2.35 61 62-109 F1 
1,4-Dioxane 3.86 0.10 u 1. 46 38 29-73 
2,2'-oxybis[1-chloropropane] 3.86 0. 016 u 3.30 86 42-119 
2,3,4,6-Tetrachlorophenol e-e QC7 3.86 0. 036 u 1. 48 38 57-113 F1 
2,4,5-Trichlorophenol c 3.86 0. 038 u 1. 88 49 59-105 F1 
2,4,6-Trichlorophenol 1 3.86 0. 011 u 2.07 54 61-107 F1 
2,4 Dichlorophenol 3.86 0.0090 u 2.33 60 59-99 
2,4 Dimethylphenol 3. 8 6 0.084 u 2.39 62 60-98 
2,4-Dinitrophenol \-\\\ 7.72 0.29 u 0.29 u 0 26-137 F1 J: 
2,4-Dinitrotoluene 3.86 0. 015 u 3.32 86 61-118 
2,6-Dinitrotoluene 3.86 0. 020 u 2.92 76 63-112 
2-Chloronaphthalene 3.86 0.0087 u 2.47 64 63-102 
2-Chlorophenol 3.86 0.0097 u 2.31 60 58-95 
2 Methylnaphthalene 3.86 0.0085 u 2. 71 70 64-102 
2 Methylphenol 3.86 0. 017 u 2.67 69 56-99 
2 Nitroaniline 3.86 0. 013 u 2.99 77 46-113 
2 Nitrophenol N 3.86 0. 013 u 1. 79 46 63-103 F1 
3 & 4 Methylphenol 3.86 0.010 u 2.69 70 51-105 
3,3'-Dichlorobenzidine 3.86 0. 043 u 2.11 55 18-92 
3-Nitroaniline ,... 3.86 0. 011 u 2.49 65 23-89 
4,6-Dinitro-2-methylphenol rr 7. 72 0.10 u 0.569 7 51-124 F1 
4-Bromophenyl phenyl ether gl ' 

3.86 0. 012 u 2.31 60 65-114 F1 
4-Chloro 3 methylphenol 3.86 0. 016 u 2.74 71 58-108 
4-Chloroaniline 3.86 0.00980 1. 70 44 10-82 
4-Chlorophenyl phenyl ether 3.86 0. 011 u 2. 72 70 63-107 
4-Nitroaniline 3.86 0. 014 u 3.32 86 44-109 
4-Nitrophenol 7. 72 0.18 u 5.87 76 45-125 
Acenaphthene 3.86 0. 011 J 2.53 65 59-102 
Acenaphthylene 3.86 0.00980 2. 64 69 63-102 
Acetophenone 3.86 0.0083 u 2.86 74 56-107 
Anthracene 3.86 0. 036 u 2.75 71 66-105 
Atrazine 7. 72 0. 017 u 6.10 79 41-116 
Benzaldehyde 7. 72 0. 029 u 4.61 60 55-116 
Benzo[a]anthracene 3.86 0.13 2.80 69 65-106 
Benzo[a]pyrene 3.86 0.12 2.94 73 68-111 
Benzo[b]fluoranthene 3.86 0.32 3.04 70 67-116 
Benzo[g,h,i]perylene 3.86 0.11 J 2.63 65 49-124 
Benzo[k]fluoranthene 3.86 0.12 2.88 72 65-114 
Bis(2-chloroethoxy)methane 3.86 0. 012 u 2.63 68 61-102 
Bis(2-chloroethyl)ether 3.86 0.0090 u 2.59 67 58-102 
Bis(2 ethylhexyl) phthalate 3.86 0.061 J 3.09 78 60-125 

# Column to be used to flag recovery and RPD values 

FORM III 82700 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14626.D 
-----------------------------

Lab ID: 460-114828-27 MS Client ID: CFMW-022-S0-10-12 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATIOl' % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
Butyl benzyl phthalate 3.86 0. 012 u 2.97 77 62-123 
Caprolactam Ml\1\rv\tv 7.72 0. 028 u 3.13 41 44-129 Fl 
Carbazole 3.86 0. 016 J 2.97 76 62-107 
Chrysene 3.86 0.18 J 2.92 71 64-105 
Dibenz(a,h)anthracene 3.86 0. 036 J 2.68 69 54-126 
Dibenzofuran 3.86 0. 012 u 2.69 70 62-102 
Diethyl phthalate 3.86 0. 011 u 3.21 83 61-110 
Dimethyl phthalate 3.86 0. 011 u 2.98 77 64-108 
Di-n-butyl phthalate 3.86 0. 011 u 3.07 79 62-114 
Di n-octyl phthalate 3.86 0. 019 u 3.14 81 52-137 
Fluoranthene 3.86 0.23 J 3.29 79 59-109 
Fluorene 3.86 0.0084 J 2.95 76 65-108 
Hexachlorobenzene ' ~s 3.86 0. 016 u 2.32 60 65-117 Fl 
Hexachlorobutadiene 3.86 0. 011 u 2.46 64 60-105 
Hexachlorocyclopentadiene 3.86 0. 024 u 1. 95 51 37-119 
Hex~chloroethane 3.86 0. 014 u 2.54 66 60-94 
Indeno[1,2,3-cd]pyrene 3.86 0.12 2.79 69 50-134 
Isophorone 3.86 0.00820 2.94 76 60-102 
Naphthalene 3.86 0.00970 2.56 66 64-99 
Nitrobenzene 3.86 0. 012 u 2.69 70 59-102 
N-Nitrosodi-n-propylamine 3.86 0. 013 u 3.13 81 56-112 
N-Nitrosodiphenylamine ~& 3.86 0. 035 u 2.47 64 71-119 Fl 
Pentachlorophenol IT 7. 72 0. 04 6 u 0.763 10 47-115 Fl 
Phenanthrene 3.86 0.10 J 2.85 71 66-105 
Phenol 3.86 0. 013 u 2.46 64 55-99 
Pyrene 3.86 0.20 J 2.88 69 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14627.D 
-------------------------

Lab ID: 460-114828-27 MSD Client ID: CFMW-022-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATIOl'i % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1'-Biphenyl I 3.86 2.53 66 0 30 64-103 
1,2,4,5-Tetrachlorobenzene ~t-o tJtJ 3.86 2.32 60 1 30 62-109 F1 
1,4-Dioxane 3.86 1. 39 36 5 30 29-73 
2,2'-oxybis[1 chloropropane] 3.86 3.18 82 4 30 42-119 
2,3,4,6-Tetrachlorophenol ~ ~e- 3.86 1. 55 40 5 30 57-113 F1 
2,4,5-Trichlorophenol -i:: 3.86 1. 83 47 3 30 59-105 F1 
2,4,6-Trichlorophenol 'i 3.86 2.12 55 3 30 61-107 F1 
2,4-Dichlorophenol ~ 3.86 2.24 58 4 30 59-99 F1 
2,4-Dimethylphenol 3.86 2.37 61 1 30 60-98 
2,4-Dinitrophenol \+ ~ 7. 72 0. 29 u 0 NC 30 26-137 F1 ~ 
2,4 Dinitrotoluene 3.86 3.38 88 2 30 61-118 

-I~ 
2,6-Dinitrotoluene 3.86 2.96 77 2 30 63-112 
2-Chloronaphthalene 3.86 2.46 64 1 30 63-102 
2-Chlorophenol 3.86 2.25 58 2 30 58-95 
2-Methylnaphthalene 3.86 2.68 69 1 30 64-102 
2-Methylphenol 3.86 2.61 68 2 30 56-99 
2-Nitroaniline 3.86 3.02 78 1 30 46-113 
2-Nitrophenol ~ 3.86 1. 81 47 1 30 63-103 F1 
3 & 4 Methylphenol 3.86 2.59 67 4 30 51-105 
3,3' Dichlorobenzidine 3.86 2.08 54 1 30 18-92 
3-Nitroaniline 3.86 2.51 65 1 30 23-89 
4,6-Dinitro-2-methylphenol 'Pt' 7.72 0.661 9 15 30 51-124 F1 
4-Bromophenyl phenyl ether Q~ 3.86 2.30 60 0 30 65-114 F1 
4-Chloro-3-methylphenol 3.86 2. 72 70 1 30 58-108 
4-Chloroaniline 3.86 1. 63 42 4 30 10-82 
4-Chlorophenyl phenyl ether 3.86 2.77 72 2 30 63-107 
4 Nitroaniline 3.86 3.27 85 2 30 44-109 
4-Nitrophenol 7. 72 5.83 76 1 30 45-125 
Acenaphthene 3.86 2.54 65 0 30 59-102 
Acenaphthylene 3.86 2. 64 68 0 30 63-102 
Acetophenone 3.86 2.77 72 3 30 56-107 
Anthracene 3.86 2.79 72 1 30 66-105 
Atrazine 7. 72 6.29 81 3 30 41-116 
Benzaldehyde 7. 72 4.56 59 1 30 55-116 
Benzo[a]anthracene 3.86 2.73 67 3 30 65-106 
Benzo[a]pyrene 3.86 2.87 71 2 30 68-111 
Benzo[b]fluoranthene 3.86 3.02 70 1 30 67-116 
Benzo[g,h,i]perylene 3.86 2.59 64 1 30 49-124 
Benzo[k]fluoranthene 3.86 2.80 69 3 30 65-114 
Bis(2-chloroethoxy)methane 3.86 2.54 66 4 30 61-102 
Bis(2-chloroethyl)ether 3.86 2.53 66 2 30 58-102 
Bis(2-ethylhexyl) phthalate 3.86 3.11 79 1 30 60-125 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114828-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x14627.D 
-------- ---- -------------------------

Lab ID: 460-114828-27 MSD Client ID: CFMW-022-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATIOl\ % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate 3.86 2.99 77 1 30 62-123 
Caprolactam t-AM M tv\ 7. 72 2.98 39 5 30 44-129 Fl 
Carbazole 3.86 3.01 78 1 30 62-107 
Chrysene 3.86 2.81 68 4 30 64-105 
Dibenz(a,h)anthracene 3.86 2.77 71 3 30 54-126 
Dibenzofuran 3.86 2.71 70 1 30 62-102 
Diethyl phthalate 3.86 3.25 84 1 30 61-110 
Dimethyl phthalate 3.86 2.98 77 0 30 64-108 
Di-n-butyl phthalate 3.86 3.12 81 2 30 62-114 
Di-n-octyl phthalate 3.86 3.28 85 4 30 52-137 
Fluoranthene 3.86 3.14 75 5 30 59-109 
Fluorene 3.86 2.96 77 0 30 65-108 
Hexachlorobenzene ";>':;> 3.86 2.36 61 2 30 65-117 Fl 
Hexachlorobutadiene 3.86 2.44 63 1 30 60-105 
Hexachlorocyclopentadiene 3.86 1. 97 51 1 30 37-119 
Hexachloroethane 3.86 2.47 64 3 30 60-94 
Indeno[1,2,3-cd]pyrene 3.86 3.44 86 21 30 50-134 
Isophorone 3.86 2.86 74 3 30 60-102 
Naphthalene 3.86 2.50 65 3 30 64-99 
Nitrobenzene 3.86 2.66 69 1 30 59-102 
N-Nitrosodi-n-propylamine 3.86 3.11 80 1 30 56-112 
N-Nitrosodiphenylamine IS{CS1 3.86 2.51 65 2 30 71-119 Fl 
Pentachlorophenol \"1 7. 72 1. 06 14 32 30 47-115 Fl F2 
Phenanthrene 3.86 2.84 71 0 30 66-105 
Phenol 3.86 2.41 62 2 30 55-99 
Pyrene 3.86 2.76 67 4 30 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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LDC #: -...3'-s-t/VC Olc=:t 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
...__..... N/A Was a LCS required? 
Y(f{I~!A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

- ~ -- -

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

LV> &.\I.PO -';12-\S") wv.J \04 ( lol.-J0"1) ( ) ( ) '2.0 M\2> 4l#~~ ?/2-ts/' 
Lt \11:> ( fo\-\10) ( ) ( ) I 
W\ \05 ( (.O -\0,_. ( ) ( ) ~ 

\(~\(K \\9 ( &.\\-1\lo> ( ) ( ) -L 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LebiD ~bo- ~12-71~ N ~0 (,)..-!O§) IS" ('j'J..-10:,) ( ) ~\\ vJ~ 
p_p b~ <_12-\l-Si (..~ <1l-l~> ( ) \ 
)< ~' ( L\d--lls;'") ( ) ( ) ,lJ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 

Page: _Lot 7 
Reviewer: __fl 

2nd Reviewer: Ch.--

Qualifications 

.r' c)JJj !P ~ 
tJO 
tJ f) 

v f'J() 

~- IA~/P OJ..P tJ 0 
\ 
~ 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mq/Kq) (~50) 

Compound 22 23 RPD 

w 0.090 0.054 50 

GG 0.90 0.47 63 

w 1.7 0.93 59 

CCC 10 5.6 56 

Ill 14 7.5 60 

GGG 18 9.0 67 

LLL 13 6.5 67 

HHH 6.5 4.1 45 

EEE 0.20 0.069U 97 

ww 1.8 0.97 60 

DOD 14 7.4 62 

KKK 3.0 1.4 73 

JJ 0.24 0.14 53 

yy 20 11 58 

NN 0.54 0.31 54 

JJJ 13 6.6 65 

s 0.16 0.10 46 

uu 12 6.4 61 

zz 23 13 56 

V:\FIELD DUPLICATES\36544C2a.wpd 

Page:~of_ / 
Reviewer: rz 

2nd Reviewer: b/ 

Qual 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

J/UJ/A 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 

JdeUA 



LDC#:_i_ (p 5"LJ tfC...d-- VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (~50) 

Compound 28 30 RPD 

CCC 0.097 0.029U 108 

GGG 0.35 0.014U 185 

HHH 0.075 0.015U 133 

DDD 0.19 0.0095U 181 

yy 0.13 0.010U 171 

zz 0.12 0.016U 153 

V:\FIELD DUPLICATES\36544C2a.wpd 

Page:_Lof / 
Reviewer:__p.._ / 

2nd Reviewer:~ 

Qual 
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LDC #: 3 c:;; SY'yt: ,;2 ~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:____ffif_! 

Reviewer:__EI 
2nd Reviewer: e4:-

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (Ax)(C,.)/(A,.)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

Ax = Area of compound, 
c.= Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Reported Recalculated I Reported I Recalculated 

RRF Average RRF 
# Standard ID Date Compound (Internal Standard) I ( t.~RF std) I ( /0 std) 

I Average RRF 
(initial) (initial) 

1 fat~ -r? "/1~/Jfe, A (1st IS) /. '171 ,_ f.l/7/~ /. t!{pSJ 1·1/lo~? 
-..5 {2nd IS) j.OUoO /·0,24.0 f. 02. ~8 /·OL3JS 
tE,(J, (3rd IS) j.~oO /-2-300 1·1- tJ~SI ;. :Ja?~ 
UtA (4th IS) f./~B~ 1·/t.:.J/'7 I-I~~ 1·/~"/8 
EfiE (5th IS) 0-k'-/7'7 LJ-~77 0. lt1- 7:> Cj tJ-~3/ 

~ l L I (6th IS) /. 677S 1·377'!1. f . .,,..b~- 7-3~S' 
rg IC,c}L-~ ~fi/11? A (1st IS) ,~7-, j,J 7."?7N f. 7'17 ~- 1-71/75' -.v ~ 

(2nd IS) /. Ot/ 9t./ '!·Ot/?t./ I· 0 ?7 ~ /·037l 
C,G, (3rd IS) f.2j ~t/ l·a-! 3c/ f./rz.J7 }/~?./? 

utvt (4th IS) /./000:0 l·!vo3 I .o8~ Lf. /·OK3y 
r;;E'£ (5th IS) o.7l::J'il tJ·767o o. 71., '3>4 0.763!/ 

(~ LLL (6th IS) /.02~9 I ·OZ--'!-7 o. -,b c:;<; b. 'f6?Y 
3 I ~?'l L- G.. "/JO//h A (1st IS) ., _;:!:it. 7 ~'.o ~h7 ~- 117 L/.. 2 ·117Y 

\~ 5 (2nd IS) (). t::t t./ .2- ss tJ.t:tf'~ 0. Cfb/7 0.71-17 
qG! (3rd IS) I· f;_o7 I· I ;J.07 f.Z082- !·~~ 

{,(£.1 (4th IS) /·0.!> .3~ /·0.-33, I· os-.3G. I· t:Jr3t.. 
73E'E (5th IS) o.;;~::. o.9;?,r 0·1/]/~ 0· 9/>t, 
L/J (6th IS) /·Oc/20 l·ot/UJ j.O']...'!JCJ /·02-.3<7 

II 
Reported I Recalculated 

I %RSD I 
I 

%RSD 

I 

'lY tf·~ I 
S-7 S.7 
'P-~ ),. ·t:. 
~-G:, Z.-t.. 
t..2- 1:;-2---
~,.~ '7--:y 
(5., c; 3~ 
y,. Y, '13/ 

t.j.</__ t./·t/ 
'f·/ t/·7 
CJ,J! ?~ 

!D-7 /0·7 

~ ,2- b~ 
7-~ 7·S'"" 
Jt.? ~!/ 
t,l . ..2- t/~ 
3~ 9 3.c/ 
/;J.-~ ,;.../ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLC.wpd 



LDC #: 3~ S?/st:,~ ~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_lot~ 
Reviewer: FT 

2nd Reviewer:-a 
c;;;::::;--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (Ax)(Ci,)/(Ai,)(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Calibration 

Ax= Area of compound, 
c. = Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Reported Recalculated I Reported I Recalculated 

RRF Average RRF 
# Standard ID Date Compound (Internal Standard) I ( ~F std) I ( ~0 std) 

I Average RRF 
(initial) (initial) 

1 9eMS II o/'31 ~~ A (1st IS) J.S(OOS"" ;. ~oor 1·7iW J. 7'/S'l/ 
[/ ~ (2nd IS) I· D CfSt D I· O't'it'IJ ;. r:n-. cr & /·OS9./; 

6ft::, (3rd IS) j./0~~ /·!0'73 /-0 777 /D77/ 
UtA (4th IS) 1·2-0JS 1i ;. k:Jl3B J./ 'fO/ 1·/</0/ 
eFt (5th IS) o. -=tbG. 0 09'6£.0 o. c;1 J.J.r 0·9/%' 

If' TI.I. (6th IS\ 1./'7~ 2- -= I· t3os- ll~oT' 
2 6t (!/1/1 s (,.,. o/'"" 'lv A (1st IS) /.attL,:. ~ ,~'.¥~£3 I· Cfb2..0 l·~.b~ 

I~ --5 (2nd IS) o.<J~7 o.?P/7 CJ Ofllt./ o.~//7 
f)D (3rd IS) J. s-o« /·S!>~-:1" /· '/ Jt7 .2- l·~fJ72--
tAll! (4th IS) f./~S{~K I·Jut3lf o. '7CJ07 CJ-'776/ 

f3'£C (5th IS) O.i5(~ ~-'7-t~ 0.1&'7~ o~w?'f 
1- 'LI..L (6th IS) 1·/0Y 3 /·10 <zh., I· 0 I</ I /.O)t./J 

'[:J E,eii/IS 1). '"/7 ~&, .A (1st IS) j.bCf/:?- /·61/r /-6~7 f b '/K7 
0 (2nd IS) o. 911o7 o . .,Ko7 o. "~ / t.j (), '!S'/1/ v 
~~ (3rd IS) f. 3~/L/ 1- ~$5/i /·30~-; /-~-; 
utA (4th IS) /-0~ 3.3 ;,o'f3.:5 _/· 0 6 ~- '2--- ;·o6~~ 

EFE (5th IS) o. 7K51L/ 0.7St1f'!i o. 77s-ct 0-77~'7 
T.TT. (6th IS) j. /(,70 I -Jb:z£) ;.o'i5 f/~ /-OZJ/"7 

I Reported Recalculated 

I %RSD I %RSD 

I 
/&2" 2; /~·~ 
£(~3 g-,~ 

g.y l?c/ 
7, <./ 7-'u 
s..u s;;~(::; 

"" ~ t.,~;~--

<=J .. ~ ~-s--
J( .. ~ 0-s-' 
[{". c:y Js:~ 

J'{'. '7 /J.-7 
I 3>, y j3.5J 
1<1- r_ I <I·?,. 

?·& ·~ 

~~.r :Pt{ 
'~% bli{ ! 

~-~ 311 t,JL trl:,_ ., . ~ ~-~ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: "3'-W~ C a-"'- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: _.£I 

2nd Reviewer: t2L--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C;.)/(A;.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A, = Area of compound, A;. = Area of associated internal standard 
C, = Concentration of compound, C;. = Concentration of internal standard 

-----------·-

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 y. /'f~P2./ ~;" j;t, A (1st IS) /.7i/7~ /·9<17 /.<J'-17 
UA~ 5 (2"d IS) /·O?J7S I· ot.-z... j.O~ 

Gf::t (3'd IS) f.t9/7 f. w I !· 20 I 
Ultf (4th IS) j.Ot:;3&./ 1·1'1"' 1-fi/{., 
'Ehl? (5"' IS) o, 7lP?c/ 1 o. Wb8 o.fdtbK 
Ll_ 16"' IS\ 0. Cf(:, Cf L/ 0-Gft.f fa 'i o .tt</IPV 

2 xt'l~~ ~/Cf Yto 11st IS\ f.~":/]... f.i"f'J/ 
aM!::. (2"d IS) f.o'i1 foStCif 

(3'd IS) f. I"' 0 1·1'10 
(4"' IS) /./!Jf..t; 1·!.3(, 
(5"' IS) o.1ot/o O.CjOt/0 

II (6"' IS) I /./7 "':::> 1-t-:::r ~ 

3 
I/I'J-').8'/CfO to/'ll jl& A 11st IS\ J.OJh'lLJ 2 .0/'1 2•0}7 
~G. 6 (2"" IS) o. ~ 1!4 0, Of 'I 'i ?> D-i'/83 

OJ) (3'd IS) I· '1~71- f. b'/~ /•bf3 
{A {,If (4"' IS) o.~,o7 f-o !Of I· O/i 
Ft;'i? (5"' IS) 0-~4c;;1 I· t:JO~ /00~1--

-::}:.l-1 16"' IS\ f·Ot"/ I 1·1 ~ I !-Is- J 

II Reported I Recalculated I 

I 
%0 %0 

,,.d I l_tf 
9· 3 1·3 
'f.{) lj-.0 
F:.7 s.7 
/b·P /b-2--
"").·'/ ~-'/ 

7~ l :J.-1 
S·O :t'/J 
j-3 ~-~ 
y. cy '1·1 
(j{.f./ !KI 
7/~U 2;. 0 
v-~51 -,...)s 

c;-o 'f.lJ 
,o. ~ ;o.-s-
"V·k" ;p.!{ 

17· '=7 ll·CJ 
/3 .. ~ !3-~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 3 ~ ~-yi,f C 0!.~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:_EI 

2nd Reviewer: ~ _ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

-

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A ... = Area of associated internal standard 
c. = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 L/ ?t./ ;;.j f3 6/51 w~ A (1st IS) u .. ¢.ss7 I· 67b 1·'-7~ 
.s (2nd IS) o. '7Sit./ o. '7'Y(p o.?t;fk 
6q (3"'1S) I· ?Ja~j I· 3'1~ I· 3'/t. 
u.t4 (4th IS) f. ObSZ. /.o'6/ ;.oBI 
Eff (5th IS) 0. 77~-/ f). 7CfrB o-7'1~ 
J:.LI 16th ISl I· o8!7 I· /7 j_ 1·171 

2 
L/3Lf2'/r; ~ /Si/1(, 11st ISl I· 5'/Y 1-r'-/21 

(2nd IS) 0, 7S7J../. o.i~?Y 
(3"' IS) 1- 3t, 7 /·3bl 
(4th IS) f.Ob I /·Ot:, I 
(5th IS) o.'8/.3b a.~30 

,v (6th IS) \I) J.;)..o0 j-;..ol.) 

3 
M z. z S/6/bl- f:.(Jzj/b A 11st ISl ~. I/7V -<.obi 2-0b/ 

~ (2nd IS) o. Cf{pf7 0-~1 l.p 0-~6/b 

G,t, (3"'1S) 1· z.oB2 f. j&c::;J !·H-0 
tALA (4th IS) I· i:JS3ft; f.OC} Lj. ;.o;,'l' 
'Gt:c (5th IS) o. c:r,2lP o.8Cf2 <., o.yt)-tr 

L.l.- L-- 16th ISl !· 02..3/ I· !I~ /·II .k' 

II Reported I Recalculated 

II 
%0 I %0 

,. / I· 7 
/· <./ J,c/ 
..3-/ 3.1 
/· ~ /-) I 

'2-· (p 2·' g-.3 1(.3 

"· l b./ 
o.tt> o-f. 
t/. 7 t/.7 
0, 'i o.tf 
'f,. $1 ..f.tf 
{0 ·9 10-/ 
:;-3 :z.-3 
fO·'f /0·'/ 
tf·U L/·0 

Z.,• ¥' :z..J{ 
~- 2-- '),.-,)...-

~,:;- j.)--

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: {/'" / v 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: .H 

Surrogate 
Spiked 

Nitrobenzene-d5 ~.a 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol v 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1, 2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

,~.3 b'f 

3r.7 ...,, 
?J}~ 7; 

3cJ..){ 70 
;q.\ fo'1 - y/ :2.3·~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found ReQorted 

Percent 
Recovery Percent 

Recalculated Difference 

foi 0 
7/ 
~ 

70 

b~ 

'17 v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -.3~.$' ~VCd9 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ lila:::>- :::>1~\~y 

I I 
Spike Spike I ICS II ·I CSD II 
Ad:1k 

Concent~~ I II II Compound ( ~<:if (__}'ll'lr,.- / Percent Recove!Y Percent Recove!Y 
~ \,.) 

...J 1 P.c::n I r'C:: 1r-c::n I r'C:: .., t:)o.,.,.l .. c. R""-"1"- n 

Phenol -,3.~? \')Pi a ·ll WPr 9'-' qs-
N-Nitroso-di-n-propylamine '3 ·1i.J 1\'Y 1\2.--

4-Chloro-3-methylphenol ..3·?>1 10 I tO I 
Acenaphthene ~ ,3. \1 9;- CIJ~ / 
Pentachlorophenol t../a1 5.10 ~v C&' / 
Pyrene o.~-, II ~A~ lt \0? 10 '::> ..Jf>r / 

.// 

I CSll CSD 

RPD 

t:).,,.,l,.,,t,torl 

/ 

v 
/ 

I 

I 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: {;/''<> / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(L)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V.)(V1)(%S) 

-# I III A. = Area of the characteristic ion (EICP) for the Sample I.D. . 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

{tfo.o) (J) 
I. Amount of internal standard added in nanograms (ng) Cone.= ?.leJ{p = 

v. = Volume or weight of sample extract in milliliters (ml) or ~5Cf7c.fL/- { ;.oa;~)(l~.o;.38)(o.?<:.s) 
grams (g). / 

VI = Volume of extract injected in microliters (ul) = 
o. 0 2 I ~ (J I f(j-

VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36544C3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 7, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-035-S0-0-0. 5 460-114828-22 Soil 06/01/16 
CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 
CFSB-0 16-S0-0-0. 5 460-114828-25 Soil 06/02/16 
CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 
CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFMW-035-S0-0-0.5 and CFMW-DUP11-SO were identified as field 
duplicates. No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides -Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114828-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544C3a 
SDG #: 460-114828-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date:~7/;b 
Page:__Lof_l 

Reviewer: E) 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\1 

Note: 

1 .... 
2 

3 
-
4 

5 

6 

7 

8 

9 

11) 

I ~alidatioo Area 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I\'-:» 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

rl\/<>r<>ll nf rl<>b 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-035-S0-0-0.5 I 

CFMW-DUP11-SO 

CFSB-016-S0-0-0.5 

CFMW-022-S0-0-0.5 

CFSB-014-S0-0-0.5 

Notes· 

Vf> 6(£) - ~1.,~ 
'1 

I I Com meets 

A !A 

A 
-A-, A lifo P'W /reV .L :z-0 -
A eGA{ .£ uJ 
A 

rJ ·""' - / 
_1"\/ t::O ~ ['1\.'N -_I:' 0~ -r -. \. ,~~-- I I &.4"'t-:,~- \ 

A 
r-J <!..t7 
A. \,C-~ 

-ND D -
A 

..6 
A. 
k 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

' 
.,__... 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114828-22 

460-114828-23 

460-114828-25 

460-114828-29 

460-114828-33 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/02/16 

Soil 06/02/16 

Soil 06/02/16 

L:\Roux Associates\Columbia Falls\36544C3aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

SW 846 Method 8081 

found to be 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
hl"rnnr11nn of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns =: 15% for individual breakdown in the 
c:vc1rue:ruur mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_1ot r 
Reviewer: f1 

2nd Reviewer: ~ 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a rea to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within .:t 50% of the average area calculated 
calibration? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

for this SDG? 

extraction batch? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:3t ~ 
Reviewer: Fi 

2nd Reviewer: G"' ,....:-



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

1

1 A. alpha-BHC I. Dieldrin 

I 
Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

I 
J. 4,4'-DDE R. Endrin aldehyde 1 B. beta-BHC Z. Aroclor-1248 HH. Chlordane (Technical) 

I 
I C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

,I D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

l 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:---------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: ~ c:; !:.-4/ye d"" 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~of ~ 
Reviewer: FT 

2nd Reviewer: Ct___ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/26/2017 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.9237 0.9237 

0.5122 0.5122 

CLP1 0.9403 0.9403 

0.4575 0.4575 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9538 0.9538 8.9 

0.4900 0.4900 8.5 

0.9982 0.9982 10.8 

0.4572 0.4572 9.6 

Recalculated 

%RSD 

8.9 

8.5 

10.8 

9.6 



LDC #: (3(. S 9 yc .:\"" VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

1">. I eecalc••lated I ~ 

Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

SFOO/OO~ t./st/lh ~,do~v IJ.Q" I Uf'~ I uv CJ7· r 91·~ o~J 

ct:et'- :5" tne/lw ~dl/o( /00 /O;J- ;o.}.. 'P' 7--'- 2-

I 
I 

C!Vf/ fOO <jr.o '1~.0 ~-0 
..y /00 ;os/ jO=f· ~ 7-r-

Page:_!ot_/ 

Reviewer: ______..EI 
2nd Reviewer: C!.f 

I Becalc11lated I 

I %0 I 

I 

o-T 
:;,,.)...--

!1.-:o 
7-~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: c3 '-SZ/¢ c~ "" VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: __ {,f~ 
Reviewer: FT 

2nd reviewer: p.L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample :P=-s-

II Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene Uf''Z. _s"V. 0 
Tetrachloro-m-xylene ().t.-f I I 

Decachlorobiphenyl cu,p;.. I 
Decachlorobiphenyl U/~ I .jl 

S I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID amp1e : 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

II Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

L.fr. c/ r:r 
lf'/ ~ ., h~ 

~~. (,;. Of'!; 
'-J{... ~ Of'lJ 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Re(!orted 

Surrogate Percent 
Found Recovery 

I Re(!orted 

I 

I 

I 

I 

Percent Percent 
Recovery_ Difference 

Recalculated I I 
~Cf 0 

~, 

~ 
,~ .I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Notes: ________________________________________________________________________________ __ 

SURRCALC.3C3 



LDC#: '-.3~~!"Cd" VALIDATION FINDINGS WORKSHEET Page:_~f_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer: ,/? 

2nd Reviewer: 9 -
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: ~ L\-(pO- "?::>/7-~ 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

r ---~ I LCS 

1

1 LCSD 11 LCS/LCSD 1 

.~~ Percent Recovery' Percent Recovery II RPD ~~ 
' LCS LCS I Reporte_d_ j_ __Becalc._ II Reported I Recalc. ][Reportecl_l_ Recalc. I 

o. \ t-lb. J.O~ IO~ - -~(p L t-l~ _II_ Lt()~ I IO~ II I ~ 
4,4'-DDT Jt I 1 o.\"o~ .L Jo } ,o ' Nft" ~ 

-----

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of~ 
Reviewer: 7':.? 

2nd reviewer: 
7 G ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

k ~ f\1/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .c&2.C!J!Y,)(DF)(2.0) Example: 
(A.)(RRF){V0 )(V,)(%S) I 

A. = Area of the characteristic ion (EICP) for the Sample I.D. t-e.-':) tfbO- ?7~~ '1, V -PP T 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

tf I?~~~ V (;oo) (;o) 
I. = Amount of internal standard added in nanograms (ng) Cone. = 

vo = Volume or weight of sample extract in milliliters (ml) or 
;).'2. "77~"),-/ (o. ~'V os.o) r1ovD) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = !(). I :;~ ""ttlf"( v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC _pest. wpd 



LDC Report# 36544C3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 8, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-07 4-S0-0.5-2 460-114828-1 Soil 06/01/16 
CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 
CFSB-073-S0-1 0-12 460-114828-3 Soil 06/01/16 
CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 
CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 
CFSB-075-S0-1 0-12 460-114828-6 Soil 06/01/16 
CFSB-073-S0-0-0.5 460-114828-7 Soil 06/01/16 
CFSB-075-S0-0-0.5 460-114828-8 Soil 06/01/16 
CFSB-079-S0-0.5-2 460-114828-9 Soil 06/01/16 
CFSB-079-S0-0-0.5 460-114828-1 0 Soil 06/01/16 
CFSB-082-S0-0-0.5 460-114828-11 Soil 06/01/16 
CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 
CFSB-080-S0-0-0.5 460-114828-13 Soil 06/01/16 
CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 
CFSB-082-S0-1 0-12 460-114828-15 Soil 06/01/16 
CFSB-07 4-S0-1 0-12 460-114828-16 Soil 06/01/16 
CFSB-07 4-S0-0-0.5 460-114828-17 Soil 06/01/16 
CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 
CFMW-EB4-AQ 460-114828-19 Water 06/01/16 
CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 
CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 
CFMW-035-S0-0-0.5 460-114828-22 Soil 06/01/16 
CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 
CFMW-003a-S0-23-28 460-114828-24 Soil 06/02/16 
CFSB-016-S0-0-0.5 460-114828-25 Soil 06/02/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-0 16-S0-1 0-12 460-114828-26 Soil 06/02/16 
CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 
CFMW-022-S0-0.5-2 460-114828-28 Soil 06/02/16 
CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 
CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 
CFSB-065-S0-1 0-12 460-114828-32 Soil 06/02/16 
CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 
CFSB-065-S0-0-0.5 460-114828-34 Soil 06/02/16 
CFSB-016-S0-0.5-2 460-114828-35 Soil 06/02/16 
CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 
CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 
CFSB-014-S0-1 0-12 460-114828-38 Soil 06/02/16 
CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 
CFSB-062-S0-0-0.5 460-114828-40 Soil 06/02/16 
CFSB-062-S0-1 0-12 460-114828-41 Soil 06/02/16 
CFMW-EB5-AQ 460-114828-42 Water 06/02/16 
CFMW-035-S0-0.5-2MS 460-114828-20MS Soil 06/01/16 
CFMW-035-S0-0 .5-2MSD 460-114828-20MSD Soil 06/01/16 
CFMW-035-S0-1 0-12MS 460-114828-21 MS Soil 06/01/16 
CFMW-035-S0-1 0-12MSD 460-114828-21 MSD Soil 06/01/16 
CFMW-003a-S0-23-28MS 460-114828-24MS Soil 06/02/16 
CFMW-003a-S0-23-28MSD 460-114828-24MSD Soil 06/02/16 
CFMW-022-S0-1 0-12MS 460-114828-27MS Soil 06/02/16 
CFMW-022-S0-10-12MSD 460-114828-27MSD Soil 06/02/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB3-AQ (from SOG 460-114793-1), CFMW-EB4-AQ, and CFMW
EB5-AQ were identified as equipment blanks. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

5 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compound Flag AorP 

CFMW-035-S0-1 0-12MS/MSD Aroclor-1260 - 136 (29-135) Aroclor-1242 NA -
(CFMW-035-S0-1 0-12) Aroclor-1248 

Aroclor-1254 
Aroclor-1260 
Aroclor -1268 
Aroclor -1262 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-035-S0-0-0.5 and CFMW-DUP11-SO and samples CFMW-022-S0-
0.5-2 and CFMW-DUP12-SO were identified as field duplicates. No results were 
detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36544C3B_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114828-1 

No Sample Data Qualified in this SDG 
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LDC #: 36544C3b VALIDATION COMPLETENESS WORKSHEET Date:~/Jb 
Page:_j_of__;} SDG #: 460-114828-1 Level IV 

Laboratory: Test America, Inc. Reviewer: ,.......-;7 

2nd Reviewer: ~ 
METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / \ '7 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

0\/Pr<>ll ~~~o~~~on+ ,.,f rl~b 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-07 4-S0-0.5-2 

CFSB-073-S0-0.5-2 

CFSB-073-S0-1 0-12 

CFSB-075-S0-0.5-2 

CFSB-079-S0-10-12 

CFSB-075-S0-1 0-12 

CFSB-073-S0-0-0.5 

CFSB-075-S0-0-0.5 

CFSB-079-S0-0.5-2 

CFSB-079-S0-0-0.5 

CFSB-082-S0-0-0.5 

CFSB-080-S0-10-12 

CFSB-080-S0-0-0.5 

CFSB-080-S0-0.5-2 

CFSB-082-S0-1 0-12 

CFSB-074-S0-1 0-12 

CFSB-074-S0-0-0.5 

I I Cammeots 

A tA 
Af\ 11fo ~/;ev =-70 

b. I~ =- h_) 
A 
Nb_ ep_, ~ ~~ y) ~~-=-c.~ M.W. -s-~~ -A& 
b. 

. I 
l1~ 0- llL\-14~-1) 

~vJ 
~;.. \Cb IP 
ND 0.::- ., .. :y, "ZI '? 'l.~ "bO 

4 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114828-1 

460-114828-2 

460-114828-3 

460-114828-4 

460-114828-5 

460-114828-6 

460-114828-7 

460-114828-8 

460-114828-9 

460-114828-1 0 

460-114828-11 

460-114828-12 

460-114828-13 

460-114828-14 

460-114828-15 

460-114828-16 

460-114828-17 

T 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 

Soil 06/01/16 
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LDC #: 36544C3b 
SDG #: 460-114828-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFSB-082-S0-0.5-2 460-114828-18 

19 CFMW-EB4-AQ 460-114828-19 

20 CFMW-035-S0-0.5-2 460-114828-20 

21 CFMW-035-S0-1 0-12 460-114828-21 

22 CFMW-035-S0-0-0.5 0 460-114828-22 

23 CFMW-DUP11-SO 0 460-114828-23 

24 CFMW-003a-S0-23-28 460-114828-24 

25 CFSB-016-S0-0-0.5 460-114828-25 

26 CFSB-016-S0-10-12 460-114828-26 

27 CFMW-022-S0-1 0-12 460-114828-27 

28 CFMW-022-S0-0.5-2 P1 460-114828-28 

29 CFMW-022-S0-0-0.5 460-114828-29 

30 CFMW-DUP12-SO o, 460-114828-30 

31 CFSB-065-S0-1 0-12 460-114828-32 

32 CFSB-014-S0-0-0.5 460-114828-33 

33 CFSB-065-S0-0-0.5 460-114828-34 

34 CFSB-016-S0-0.5-2 460-114828-35 

35 CFS B-065-S0-0. 5-2 460-114828-36 

36 CFSB-014-S0-0.5-2 460-114828-37 

37 CFSB-014-S0-1 0-12 460-114828-38 

38 CFSB-062-S0-0.5-2 460-114828-39 

39 CFSB-062-S0-0-0.5 460-114828-40 

40 CFSB-062-S0-1 0-12 460-114828-41 

41 CFMW-EB5-AQ 460-114828-42 

42 CFMW-035-S0-0.5-2MS 460-114828-20MS 

43 CFMW-035-S0-0.5-2MSD 460-114828-20MSD 

44 CFMW-035-S0-1 0-12MS 460-114828-21 MS 

45 CFMW-035-S0-1 0-12MSD 460-114828-21 MSD 

46 CFMW-003a-S0-23-28MS 460-114828-24MS 

47 CFMW-003a-S0-23-28MSD 460-114828-24MSD 

48 CFMW-022-S0-1 0-12MS 460-114828-27MS 

49 CFMW-022-S0-1 0-12MSD 460-114828-27MSD 

50 

51 

52 
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Matrix 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: {p J 7/J{, 
Page:__:kOf~ 

Reviewer: F7 
2nd Reviewer:~ 

Date 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 

06/01/16 

06/01/16 

06/01/16 

06/01/16 

06/02/16 

06/02/16 

06/02/16 

06/02/16 



LDC #: 36544C3b 
SDG #: 460-114828-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

II: I CUentiD 

Notes· 

N\~ w .. ?"1~)-(pQ I M\Q 4-(oo- 31 '2 dO 1 
? 1 z,:;,f.t.,}/ 

~1z1(...? 
-; i .,.. "J-~t.l 
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VALIDATION FINDINGS CHECKLIST 

/ GC 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

of each matrix? 

Level IV checklist GC_HPLC rev01.wpd 
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LDC#: 

Overall assessment of 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST 
.,_
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

-------

Notes::------------------------------------------------------------------------------------------~-======================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: 3(. ~-<,t' qC ~ 
y 

METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~ of_/ 

Reviewer: /2 
2nd Reviewer: l0z 

ari qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

N.. N"/ Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
YIN MIA Were the'-- ____ -- ---- - .. - . -·. ------ -··- 1-' • --··- -···-· -··--- ••• . ......... -- ........ ._. 

MS MSD 
# MS/MSD ID Comoound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

44 4- 41j" BPJ ( ) \b(,o (2'1-l~S" ( ) '.2-l \ -r cJv.i: I A-
( ) ( ) ( ) ~0 
( ) ( ) ( ) e;· .u_ ~ '{, 1; AA 
( ) ( ) ( ) n ~~. I 

( ) ( ) ( ) v A-~ ado f _lpkfj 
( ) ( ) ( ) I A.codnr - lt.b;t..--' 
( ) ( ) ( ) I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 



LDC #: r3 ~ Sl/1/ C db VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

Recalculated 

%RSD 

6.6 

5.2 



LDC#: <.3 b S7/ v C!:. d .6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_:; / 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 2/24/2016 PCB 1260-1 RTX CLPI 

GC8 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0515 0.0515 

0.0623 0.0623 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0542 0.0542 5.8 

0.0634 0.0634 2.8 

Recalculated 

%RSD 

5.8 

2.8 



LDC#: ...3~SVL/G3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ._-/of / 

Reviewer: FT 

2nd Reviewer: 0( .-

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 
----

Recalculated 

%RSD 

9.7 

6.7 



LDC #: \..3~ N'-/ C -3_6 

METHOD: GC ~HPLC ---

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_!of_/ 

Reviewer:_..EI 
2nd Reviewer: q__ _.. 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

1 
(J(!,V- ,, 6/~ /t& z .;.; 

~a;V-tl t:./st/1~ 17lL 

2 
deV-Il r::,ft./'0 07~~ 

aev-~ 6~b 02-Z)..--

3 e!CW-'J '/1/!b 0 d-3 l 

4 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Aveffige CF[!CALY CCV I Compound 
CF/ Cone. 

CCV Cone. 

fe./3 ;2&o-1 t!t.P2 /01/tJ ;a 10 

4f'l fOf-0 

9/Pi 
1~~ 

;oro 

jtJSD 

jlJ5V 

//.3 0 

;o o(.) 

~U ~¥-2> 

I Recalculated II Reported I Recalculated 

I I I CF/ Cone. %0 %0 
CCV 

fO j.}; .,2; /~ 1·.3 ~~ 
I 

10 ::;..;. . -z.., l~ 7·)-- ' 

'J~)J.r 3"/ ~-~ 
CfS~-0 ~-I ,;./ 
;0~·0 s.c/ ;:'y 
;orJ.cJ f-7 tj.J 
/OS?>. I .. f. 3 J-: > 
//)~· c.j /:Z-i ;cJ ,C) 

,1003 . z_., ~-3 ZJ-3 
8y'J ~[;? /$-= 7 /":>·7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: ...3~-.W{/C~ 

METHOD: ~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s ---- leiD ttl 
Surrogate 

I 

I 
De!?:> 

SamoleiD 

Surra ate 

I 

--~ -

Surrogate Compound 

A Chlorobenzene (C8Z) G 

8 4-8romoftuorobenzene (8F8) H 

c· a,a,a-Triftuorotoluene I 

D 8romochlorobenene J 

E 1 ,4-Dichlorobutane K 

I F 1 4-Difluorobenzene (DF8) L 

SURRCLC_r1.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

-I I Surrogate I Surrogate 
Column/Detector Spiked Found 

I I I 

I 
~1--

I 
~v 

I 
'1-7· 7 

CUf/ J 'fti.i 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surrogate Compound 

Octacosane M 8enzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane Q Dichlorophenvl Acetic Acid (DCAA) 

8romobenzene R 4-Nitroohenol 

I 
I 

I 

s 

T 

u 
v 
w 
X 

Page:_(t_/ 
Reviewer: FT 

2nd reviewer:~ 

Percent 1 Percent I Percent I Recovery Recovery Difference 

Re[!orted I Recalculated I I 
<f~ I ~r-

I 
0 

I ?Y 1¥ u 
~ --

Percent 
Difference 

Re[!orted Recalculated 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-8romonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n:propyltin 88 2,4-Dichlorophenylacetic acid 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Triohenvl Phosohate 



LDC#: <3 ~ JJ-y <-/ c !/; VALIDATION FINDINGS WORKSHEET Page: /of_/ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD: ~ __ HPLC 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: ~).:- d.- 0 

Spike 

nd (~~~ 
u I'' u MS MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 
--

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Where 

Sample 
Con"ru 

( ~~N.~ 
-~,I \ 

A r-o c\Q r \l..{p u 1"·311 lo .a11 II NP 

SSC = Spiked sample concentration 
SC = Sample concentration 

MS = Matrix spike 
MSD = Matrix spike duplicate 

SA = Spike added 

Spike Sample 
f'· 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery I[_ .... Percent Recovery IL RPD I (UII=r~ 

MS 'f ··yso ~ported I Recalc. I[ Reported I Recalc. II Reported I Recalc. I 

o.L\-Io(o ~-4.(.:.0 1);~ 1 ~ ";> \ ").,-' l L I 1 7 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: 0~s-~vc~ VALIDATION FINDINGS WORKSHEET Page:~f_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Reviewer: FT 
2nd Reviewer~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: \&> ~(Q 0 ... ~ "] :2. ~ 0 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
• I Percent Recovery II Percent Recovery II RPD I 

~~=~~=~=~=============::::::!!====L=C=S=::::::!======:::::::::!I Reported I Recalc. II Reported I Recalc. ILR_eported~ ___ R~calc. I 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

IArodo ( \2-<o_O o-?~~ I ~6. 0·350] t--tA- 10<8 \O<o "-J A. 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: -.:Jt .l'/dC~ 

METHOD: 6c _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/v J N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Of) Example: 

Page: /of_/ 

Reviewer: FT 
2nd Reviewer: W.__ __ 

(RF)(Vs or Ws)(o/oS/100) 
Sample ID. ~0::> '-//,0..., 

.37Z-u...O 
Compound Name PC/3 !.PC.. 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Concentration = (? ?>j--'7) {/o ) 

(;~ ) Ctuv(J 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# Sample ID 

IJ~c/tJI' ;2(,0-/__.:. 

Reported 
Compound Concentrations 

( 

b- ( os-s-7~0 7() r -'0..,.} 

I sn?ft :,&t../ )(,;.oz t.,.) 
/ / 

--, !5'/i.o -

o. ~ r-'7 I) 
Recalculated Results 

Concentrations 
) ( ) 

PC~ !2(,0 ~; ..:: 

2- .::. 

3 -~ 

y --
r ' -
& ..::: 

7 -
~ -

Qualifications 

~720 
SS7./ 
51>0 
5),2._ 0 

s</b. / 
sy~./ 

Y7'7 ·to 
s-~ ·-' 

Comments: J"' 3 7. 

SAMPCLC _r1. wpd 



LDC Report# 36544C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-074-S0-0.5-2 460-114828-1 Soil 06/01/16 
CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 
CFSB-073-S0-1 0-12 460-114828-3 Soil 06/01/16 
CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 
CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 
CFSB-075-S0-1 0-12 460-114828-6 Soil 06/01/16 
CFSB-073-S0-0-0.5 460-114828-7 Soil 06/01/16 
CFSB-075-S0-0-0.5 460-114828-8 Soil 06/01/16 
CFSB-079-S0-0.5-2 460-114828-9 Soil 06/01/16 
CFSB-079-S0-0-0.5 460-114828-10 Soil 06/01/16 
CFSB-082-S0-0-0.5 460-114828-11 Soil 06/01/16 
CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 
CFSB-080-S0-0-0.5 460-114828-13 Soil 06/01/16 
CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 
CFSB-082-S0-1 0-12 460-114828-15 Soil 06/01/16 
CFSB-074-S0-10-12 460-114828-16 Soil 06/01/16 
CFSB-074-S0-0-0.5 460-114828-17 Soil 06/01/16 
CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 
CFMW-EB4-AQ 460-114828-19 Water 06/01/16 
CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 
CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 
CFMW-035-S0-0-0.5 460-114828-22 Soil 06/01/16 
CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 
CFMW-003a-S0-23-28 460-114828-24 Soil 06/02/16 
CFSB-016-S0-0-0.5 460-114828-25 Soil 06/02/16 
CFSB-016-S0-1 0-12 460-114828-26 Soil 06/02/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 
CFMW-022-S0-0 .5-2 460-114828-28 Soil 06/02/16 
CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 
CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 
CFMW-022-S0-0-0.5-Pb 460-114828-31 Soil 06/02/16 
CFSB-065-S0-10-12 460-114828-32 Soil 06/02/16 
CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 
CFSB-065-S0-0-0.5 460-114828-34 Soil 06/02/16 
CFSB-016-S0-0.5-2 460-114828-35 Soil 06/02/16 
CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 
CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 
CFSB-0 14-S0-1 0-12 460-114828-38 Soil 06/02/16 
CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 
CFSB-062-S0-0-0.5 460-114828-40 Soil 06/02/16 
CFSB-062-S0-1 0-12 460-114828-41 Soil 06/02/16 
CFMW-EB5-AQ 460-114828-42 Water 06/02/16 
CFMW-035-S0-0.5-2MS 460-114828-20MS Soil 06/01/16 
CFMW-035-S0-0.5-2DUP 460-114828-20DUP Soil 06/01/16 
CFMW-035-S0-1 0-12MS 460-114828-21 MS Soil 06/01/16 
CFMW-035-S0-1 0-12DUP 460-114828-21 DUP Soil 06/01/16 
CFMW-003a-S0-23-28MS 460-114828-24MS Soil 06/02/16 
CFMW-003a-S0-23-28DU P 460-114828-24DUP Soil 06/02/16 
CFMW-022-S0-1 0-12MS 460-114828-27MS Soil 06/02/16 
CFMW-022-S0-10-12DUP 460-114828-27DUP Soil 06/02/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB4-AQ, CFMW-EB5-AQ, and CFMW-EB3-AQ (from SDG 460-
114793-1) were identified as equipment blanks. No contaminants were found with the 
following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB4-AQ 06/01/16 Calcium 337 ug/L CFMW-035-S0-0.5-2 
CFMW-035-S0-10-12 
CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 

CFMW-EB5-AQ 06/02/16 Calcium 635 ug/L CFMW-022-S0-10-12 
Lead 3.8 ug/L CFMW-022-S0-0.5-2 

CFMW-022-S0-0-0.5 
CFMW-DUP12-SO 

CFMW-EB3-AQ 05/31/16 Calcium 224 ug/L CFMW-003a-S0-23-28 

5 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
ted Samples) Analyte o/oR (Limits) Flag AorP 

CFMW-035-S0-0.5-2MS Antimony 68 (75-125) UJ (all non-detects) A 
(CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-10-12 
CFSB-07 4-S0-1 0-12 
CFSB-074-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 
CFSB-016-S0-0-0.5 
CFSB-016-S0-10-12 
CFMW-022-S0-0.5-2 
CFMW-022-S0-0-0. 5 
CFMW-DUP12-SO) 

CFMW-022-S0-1 0-12MS Antimony 65 (75-125) UJ (all non-detects) A 
(CFMW-022-S0-1 0-12 
CFSB-065-S0-10-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-1 0-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0. 5 
CFSB-062-S0-1 0-12) 

CFMW-022-S0-1 0-12MS Lead 165 (75-125) J+ (all detects) A 
(CFMW-022-S0-10-12 
CFSB-065-S0-1 0-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-1 0-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12) 

CFSB-057 -S0-0-0.5MS Mercury 131 (75-125) J+ (all detects) A 
(CFMW-022-S0-0.5-2) 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-03-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFSB-07 4-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5) 

CFMW-03-S0-1 0-12MS Potassium 152 (75-125) J+ (all detects) A 
(CFSB-07 4-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5) 

CFMW-035-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFMW-035-S0-1 0-12) 

For CFMW-03-S0-10-12MS (from SDG 460-114793-1), no data were qualified for 
Aluminum, Calcium, Iron, and Magnesium percent recoveries (%R) outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

For CFMW-035-S0-0.5-2MS, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFMW-035-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

For CFMW-003a-S0-23-28MS, no data were qualified for Barium, Calcium, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

For CFMW-022-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, and Manganese percent recoveries (%R) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP 

CFMW-022-S0-1 0-12DUP Aluminum 31 (::>20) - J (all detects) A 
(CFMW-022-S0-1 0-12 Arsenic - 1.7 mg/Kg (::>1.1) J (all detects) 
CFSB-065-S0-1 0-12 Barium 33 (::>20) - J (all detects) 
CFSB-014-S0-0-0.5 Chromium - 2.8 mg/Kg (::>2.3) J (all detects) 
CFSB-065-S0-0-0.5 Iron 29 (::>20) - J (all detects) 
CFSB-016-S0-0.5-2 Lead 26 (::>20) - J (all detects) 
CFSB-065-S0-0.5-2 Manganese 52 (::>20) - J (all detects) 
CFSB-014-S0-0.5-2 Vanadium - 3.9 mg/Kg (::>2.3) J (all detects) 
CFSB-014-S0-1 0-12 Zinc 27 (::>20) - J (all detects) 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met with the following exceptions: 

Associated 
Diluted Sample Analyte %D (Limits) Samples Flag AorP 

~n-?3-28 Magnesium 11 (::>10) CFMW-003a-S0-23-28 J (all detects) A 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-035-S0-0-0.5 and CFMW-DUP11-SO and samples CFMW-022-S0-
0.5-2 and CFMW-DUP12-SO were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-035-50-0-0.5 CFMW-DUP11-SO RPD (Limits) Flag A orP 

Aluminum 27200 18500 38 (::>50) - -

Arsenic 5.1 5.0 2 (::>50) - -

Barium 93.4 81.2 14 (S50) - -

Beryllium 0.85 0.62 31 (::>50) - -
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Concentration (mg/Kg) 

Analyte CFMW-035-50-0-0.5 CFMW-DUP11-50 RPD j_Limits) Flag AorP 

Cadmium 0.44 0.33 29 {S50) . . 

Calcium 14000 21000 40 {S50) . . 

Chromium 15.2 15.1 1 (S50) . . 

Cobalt 6.2 6.2 0 (S50) . . 

Copper 25.8 26.7 3 (S50) . . 

Iron 16400 20500 22 (S50) . . 

Lead 21.7 21.0 3 (S50) - -

Magnesium 8430 10100 18 (S50) - -

Manganese 364 390 7 (S50) - -

Mercury 0.025 0.021 17 (S50) - -

Nickel 47.4 29.9 45 (S50) - -

Potassium 956 823 15 (S50) - -

Silver 0.75U 1.5 67 (S50) J (all detects) A 
UJ (all non-detects) 

Sodium 133 84.9 44 (S50) - . 

Vanadium 21.1 16.4 25 (S50) - -

Zinc 151 55.6 92 (S50) J (all detects) A 

Concentration (mg/Kg) 

Analyte CFMW-022-50-0.5-2 CFMW-DUP12-50 RPD (Limits) Flag AorP 

Aluminum 9380 7860 18 (S50) - -

Arsenic 7.8 4.2 60 (S50) J (all detects) A 

Barium 54.1 69.6 25 (S50) - -
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Concentration (mg/Kg) 

Analyte CFMW-022-S0-0.5-2 CFMW-DUP12-SO RPD (Limits) Fla!l AorP 

Beryllium 0.29 0.27 7 (:;;50) - -

Calcium 95300 29500 105 (:;;50) J (all detects) A 

Chromium 9.7 8.2 17 (:;;50) - -

Cobalt 5.1 4.9 4 (:;;50) - -

Copper 15.2 12.1 23 (:;;50) - -

Iron 12600 12900 2 (:;;50) - -

Lead 9.1 5.9 43 (:;;50) - -

Magnesium 12300 11000 11 (:;;50) - -

Manganese 337 378 11 (:;;50) - -

Mercury 0.031 0.028 10 (:;;50) - -

Nickel 10.1 10.1 0 (:;;50) - -

Potassium 727 657 10 (:;;50) - -

Vanadium 7.2 6.4 12 (:;;50) - -

Zinc 30.4 32.6 7 (:;;50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD and difference, serial dilution %0, and field duplicate RPD, 
data were qualified as estimated in thirty-nine samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-114828-1 

Sample Analvte Fla~ AorP 

CFSB-07 4-S0-0.5-2 Antimony UJ (all non-detects) A 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-10-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-07 4-S0-1 0-12 
CFSB-07 4-S0-0-0 .5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFMW-035-S0-1 0-12 
CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 
CFSB-016-S0-0-0.5 
CFSB-016-S0-1 0-12 
CFMW-022-S0-10-12 
CFMW-022-S0-0.5-2 
CFMW-022-S0-0-0.5 
CFMW-DUP12-SO 
CFSB-065-S0-10-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-1 0-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-10-12 

CFMW-022-S0-10-12 Lead J+ (all detects) A 
CFSB-065-S0-1 0-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-1 0-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12 

CFMW-022-S0-0.5-2 Mercury J+ (all detects) A 

CFSB-07 4-S0-0.5-2 Potassium J+ (all detects) A 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-10-12 
CFSB-073-S0-0-0.5 
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I Samele I Anal~te I Flag I A orP I Reason 

CFMW-022-S0-10-12 Aluminum J (all detects) A Duplicate sample analysis 
CFSB-065-S0-1 0-12 Barium J (all detects) (RPD) 
CFSB-014-S0-0-0.5 Iron J (all detects) 
CFSB-065-S0-0-0.5 Lead J (all detects) 
CFSB-016-S0-0.5-2 Manganese J (all detects) 
CFSB-065-S0-0.5-2 Zinc J (all detects) 
CFSB-014-S0-0.5-2 J (all detects) 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12 

CFMW-022-S0-1 0-12 Arsenic J (all detects) A Duplicate sample analysis 
CFSB-065-S0-1 0-12 Chromium J (all detects) (difference) 
CFSB-014-S0-0-0.5 Vanadium J (all detects) 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 
CFSB-062-S0-1 0-12 

CFMW-003a-S0-23-28 Magnesium J (all detects) A Serial dilution (%D) 

CFMW-035-S0-0-0.5 Silver J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-SO UJ (all non-detects) 

CFMW-035-S0-0-0.5 Zinc J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-SO 

CFMW-022-S0-0.5-2 Arsenic J (all detects) A Field duplicates (RPD) 
CFMW-DUP12-SO Calcium J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Laboratory Blank Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-114828-1 

No Sample Data Qualified in this SDG 
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LDC #:_=36,_,5~4--'-4C~4-'-'a"--- VALIDATION COMPLETENESS WORKSHEET Date: "! \ ~\ \\o 
Page:_\ of -z.._ 

Reviewer: ~~ 
2nd Reviewer: ~ 

SDG #:_4=6-=-0-___,_1...:...14....:..::8=2=8-=-1 __ _ Level IV 
Laboratory: Test America, Inc. 

METHOD: Metals (EPA SW 846 Method 6010C/6020A/7470A/7471B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I Validation Area I 
Sample receipt/Technical holding times 

ICP/MS Tune 

Instrument Calibration 

ICP Interference Check Sample (ICS) Analysis 

Laboratory Blanks 

Field Blanks 

Matrix S_pike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()vPr<>ll d nf n,t, 

A.. 
~ 

,<;w 
A.. 
~ 

Sw 
"::::..v0 
~ 
_sw 
~ 

f) \.f-) 
,..... 
.P\_ 
~ 

Comments 

'E~:::. (_,~ \ ( L\. ~ C..~V'.W-~~~-,b,Q.(_s.-v<::,4ki)- \\~'Y\~ 
\ ~,""'' _C?>~-t:.S..\-~ ·C -o.'S.,~~f..-
f-'\~-£<=::t:.\ J -o·;..--·::.c- "\=·-\-z..M<.:..\:>~b'..4bc:;.--\\~ M~-~ 

Ov< ::::.&~~ =-~-=t ~C.5f' ~-=-~~ ~~'t l~'"" -4-bo-\\'-\ ··r ?, ,_ \) 

SG.~~ (_~\-\.\10-~'~ --SO -to--- \'2- {S.QL;. ~'4c~c.a- \\~~~ ,_,) 

LC':::. -:q_ ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID Lab ID Matrix Date 

CFSB-07 4-S0-0.5-2 460-114828-1 Soil 06/01/16 

CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 

CFSB-073-S0-10-12 460-114828-3 Soil 06/01/16 

CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 

CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 

CFSB-075-S0-10-12 460-114828-6 Soil 06/01/16 

CFSB-073-S0-0-0.5 460-114828-7 Soil 06/01/16 

CFSB-075-S0-0-0.5 460-114828-8 Soil 06/01/16 

CFSB-079-S0-0.5-2 460-114828-9 Soil 06/01/16 

CFSB-079-S0-0-0.5 460-114828-1 0 Soil 06/01/16 

CFSB-082-S0-0-0.5 460-114828-11 Soil 06/01/16 

CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 

CFSB-080-S0-0-0.5 460-114828-13 Soil 06/01/16 

CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 

CFSB-082-S0-10-12 460-114828-15 Soil 06/01/16 
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LDC #: 36544C4a 
SDG #: 460-114828-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020A/7470A/74718) 

Client ID Lab ID 

16 CFSB-07 4-S0-1 0-12 460-114828-16 

17 CFSB-07 4-S0-0-0.5 460-114828-17 

18 CFSB-082-S0-0.5-2 460-114828-18 

19 CFMW-EB4-AQ 460-114828-19 

20 CFMW-035-S0-0.5-2 460-114828-20 

21 CFMW-035-S0-1 0-12 460-114828-21 

22 CFMW-035-S0-0-0.5 460-114828-22 

23 CFMW-DUP11-SO 460-114828-23 

24 CFMW-003a-S0-23-28 460-114828-24 

25 CFSB-016-S0-0-0.5 460-114828-25 

26 CFSB-016-S0-1 0-12 460-114828-26 

27 CFMW-022-S0-1 0-12 460-114828-27 

28 CFMW-022-S0-0.5-2 460-114828-28 

29 CFMW-022-S0-0-0.5 460-114828-29 

30 CFMW-DUP12-SO 460-114828-30 

31 CFMW-022-S0-0-0.5-Pb \''a 460-114828-31 

32 CFSB-065-S0-1 0-12 460-114828-32 

33 CFSB-014-S0-0-0.5 460-114828-33 

34 CFS B-065-S0-0-0. 5 460-114828-34 

35 CFSB-016-S0-0.5-2 460-114828-35 

36 CFS B-065-S0-0.5-2 460-114828-36 

37 CFSB-014-S0-0.5-2 460-114828-37 

38 CFSB-014-S0-10-12 460-114828-38 

39 CFSB-062-S0-0.5-2 460-114828-39 

40 CFSB-062-S0-0-0.5 460-114828-40 

41 CFSB-062-S0-1 0-12 460-114828-41 

42 CFMW-EB5-AQ 460-114828-42 

43 CFMW-035-S0-0.5-2MS A 'I 460-114828-20MS 

44 CFMW-035-S0-0.5-2DUP 460-114828-20DUP 

45 CFMW-035-S0-1 0-12MS 460-114828-21 MS 

46 CFMW-035-S0-1 0-12DUP 460-114828-21 DUP 

47 CFMW-003a-S0-23-28MS 460-114828-24MS 

48 CFMW-003a-S0-23-28DUP 460-114828-24DUP 

49 CFMW-022-S0-1 Q-12MS 460-114828-27MS 

50 CFMW-022-S0-1 0-12DUP \ / 460-114828-27DUP 
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Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
.,r 

Cooler temperature criteria was met. 
/ 

II. ICP!MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? r 
Were %RSD of isotopes in the tuning solution s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
.,....-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
/ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ../" 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .,....-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+!- RL(+/-2X RL for soil) was 

used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
v 

Was an LCS analyzed oer extraction batch? 
.,r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lof Z.. 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: S~~CA~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? /" 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I IICPl/>1 OOX the MDLIICP/MS)? 

/ 

Were all oercent differences I%Ds) < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/ 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ' 
Target analytes were detected in the field duplicates. / 

X/11. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:...z._of~ 
Reviewer:~ 

2nd Reviewer: G.........-----

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of__i_ 
Reviewer:~ 

2nd reviewer: r~ __,_"----'--

All circled elements are applicable to each sample. 

Samoh~ In M::~triY T::~rnAt An<>luto I i!::t fTAI \ 

\-\'b c; Vp;J. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V~ Mo, B, Sn, Ti, 2o-'Z.O 

'b'l-~\ s 
__,. 

lfAI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, II, V, z-nj Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~\ 5 AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F~b~Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H!=!, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

n1 ~7.- w ltAJ. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!l, Mn, H!=!, Ni, K, Se, AQ, Na, Tl, V, zl)j Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca J:J Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

LJ.C.L\?,-Sl 5 1tAI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!l, Mn, H!=!, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An::~lv!'loi!'lo ftn .. n 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mil:\Hg, tM, K, Se, Ag, Na, Tl, V, zil} Mo, B, Sn, Ti, 

r::I=AA AI ~h Ac:. R<=~ R<> r.n r., r.r r.n r., I=<> Ph Mn ~~n l-In 1\li K' ~<> An 11.1<=~ Tl \1 7n Mn R ~n Ti 

Comments: <:Mircury by CVAA if perfor~ 

~b\ ~b.:=-\QO\.OC 

~\ ~LE~~S;pd ~~\. ·~~ "=. {e~to~ 



LDC #: 36544C4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P,~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 
Reviewer: :::S <:::::/ 

2nd Reviewer:_C~===--

6;;--N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
t-:;~N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVEL l)t-ONL Y: 
~ Was a midrange cyanide standard distilled? 
~ Are all correlation coefficients >0.995? 
~ N/A Were recalculated results acc;ptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

-H n~+o 1""~1' 1n .1\.n.,.lu+o DLI) .ll,.,.,n,_;.,.+o.f <>··~~•~- n .. ~ 'r. nf n~+~ I 
06/08/16 CRI (15:14) Fe 62 (70-130) 10-19 21-23 25-26 28- No Qual. (True and Found values < MDL) I 

I .ea.~·~\) I 
I 

06/09/16 CRI (15:25) Cu 36 (70-130) 24 No Qual. (True and Found values < MDL) I 

Comments: ____________________________________________________________________________________________________________________ __ 

36544C4aCAL. wpd 



LDC #: 36544C4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other· Associated c;:<>mnl.::.c;,· 

Sample Identification 

No Qual. 

Blank units: """ ~ 
Sampling date: 061021', ~ 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other Associated c;:<>mnl.::.c;,· 

Limit I No Qual. 

Ca 635 3.175 

Pb 3.8 0.019 

mqlkq 

Field Blank I Rinsate I Other· 

No Qual. 

24 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36544C4aFB. wpd 

Page:_lot_.2_ 
. r· -ro Rev1ewe ·--7':-

2nd Reviewer:~ 



LDC #: 36544C4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:___l_of__l 

Reviewer:~ 
2nd Reviewer: o~ 

Y N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~VEL IV ONLY: 
('£/N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I 
----- ---- -- ---

MS 
e. M~ln M;otriY An;olut<> 0 A Or · 

43 s Sb 68 8-18, 20, 22-23, 25-26, 28-30 J-/UJ/A (nd) 

49 s Sb 65 27, 32-41 J-/UJ/A (nd) 

Pb 165 J+det/A (det) 

CFSB-057-S0-0-0.5MS (SDG: s Hg 131 28 J+det/A {det) 
460-114793-1) 

CFMW-03-S0-1 0-12MS (SDG: s Sb 62 1-7 J-/UJ/A (nd) 
460-114793-1) 

K 152 J+det/A (det) 

45 s Sb 62 21 J-/UJ/A (nd) 

Comments: CFMW-03-S0-10-12MS (SDG: 460-114793-1): AI. Ca. Fe. Mq > 4X 45: AI, Ba, Ca, Fe. Mg. Mn > 4X 
43: AI. Ca. Fe. MCl. Mn > 4X 47: Ba, Ca. Mq, Mn > 4X 49: AI, Ba, Ca. Fe, Mn > 4X 

36544C4aMS. wpd 



LDC #:36544C4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

{....!,~~N!..!:./A:!... Was a duplicate sample analyzed for each matrix in this SDG? 

Page:__l_of~ 
Reviewer: 3~ 

2nd Reviewer: g 

~~!...!N'!.!./A..!.. Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
limit of ±.R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

'YN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-H n~•ft n ..... n,..,•ft 1n ftl~••;v ll ... ., .... ft RPn II imitc:::\ n; II imitc:::\ A c::.,~ ... ·ft~ n.,., •.. 

50 s AI 31 {t,ZQ 27, 32-41 J/UJ/A (det) 
As / 1.7(<1.1) J/UJ/A (det) 
Ba 33 J/UJ/A (det) 
Cr 2.8 (<2.3) J/UJ/A (det) 
Fe 29 J/UJ/A (det) 
Pb 26 J/UJ/A (det) 
Mn 52 J/UJ/A (det) 
v 3.9 (:<2.3) J/UJ/A (det) 

I I I I I Zn I 27 I I I J/UJ/A (det} I 

Comments: __________________________________________________________________________________________________________________ _ 

36544C4aDUP.wpd 



LDC #: 36544C4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020N74718) 

- ~ -·- . - ·- . - . ---·-- ---E- .. -·-··- -~-- ·--· -·-·· _____ , ___ .. ·-· . ---·--· -·-· ·-· 

I 
Mattix 

I 
A:~te 

I 
•t,D '' imits} 

I 
Associated Sameles 

24 s 11 24 I 

Page:_lofl 
Reviewer: ·~~ 

2nd Reviewer: .Q 

~~~~;~~0:~ I 

Comments: __________________________________________________________________________________________________________________ _ 

36544C4a.wpd 



LDC#: 36544C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 22 23 

27200 18500 

5.1 5.0 

93.4 81.2 

0.85 0.62 

0.44 0.33 

14000 21000 

15.2 15.1 

6.2 6.2 

25.8 26.7 

16400 20500 

21.7 21.0 

8430 10100 

364 390 

0.025 0.021 

47.4 29.9 

956 823 

0.75U 1.5 

133 84.9 

21.1 16.4 

Page:~of :3> 
Reviewer: 39 . 

2nd Reviewer: G Z 

RPD Qual. 
(~50) (Parent Only) 

38 

2 

14 

31 

29 

40 

1 

0 

3 

22 

3 

18 

7 

17 

45 

15 

67 J/UJ/A (deUnd) 

44 

25 



LDC#: 36544C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

~NNA 
~ 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mQ/KQ) 

Analyte 22 I 23 

I Zinc I 151 I 55.6 I 

Concentration (mQ/KQ) 

Analyte 28 30 

Aluminum 9380 7860 

Arsenic 7.8 4.2 

Barium 54.1 69.6 

Beryllium 0.29 0.27 

Calcium 95300 29500 

Chromium 9.7 8.2 

Cobalt 5.1 4.9 

Copper 15.2 12.1 

Iron 12600 12900 

Lead 9.1 5.9 

Magnesium 12300 11000 

Manganese 337 378 

Mercury 0.031 0.028 

Nickel 10.1 10.1 

Potassium 727 657 

Vanadium 7.2 6.4 

Page:_z_of~ 
Reviewer: :::3. ~ 

2nd Reviewer: b""" / 

RPD Qual. 
(,;50) (Parent Only) 

92 I Jdet/A (del) I 

RPD Qual. 
(,;50) (Parent Only) 

18 

60 Jdet/A (del) 

25 

7 

105 Jdet/A (del) 

17 

4 

23 

2 

43 

11 

11 

10 

0 

10 

12 



LDC#: 36544C4a VALIDATION FINDINGS WORKSHEET Page:~of_2; 
Field Duplicates Reviewer: ~<;,.--, 

2nd Reviewer: c. /. 
METHOD: Metals (EPA Method 601 OB/7000) 

~'N NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

I 
RPD Qual. 

Analyte 28 30 (s50) (Parent Only) 

I Zinc I 30.4 I 32.6 I 7 I I 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36544C4a.wpd 



LDC #: 310S~~<?..~e... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Standard ID Type of Analysis Element Found (ug/L} True (ug/L) I %R 

:::S:C...'-) 
ICP (Initial calibration) ~D \\ '-Uc\..? l ~~~ 0(-\ l '-- l--;, "00 'v .'\\ \._... ~%"!"~'?--

~<--..J 
1\U..·_S\ 

ICP/MS (Initial calibration) Se_ 
-

4\ ~ ~'-"'\ \L 4o~\'- to'S:. I(?-
:5C-~ CVAA (Initial calibration) ~~ S , -dl~ u~,,\ '- ~ '->~"'- \CY?_ %'?-\ :,',\\LJ 
(_(_'\.} ICP (Continuing calibration) '\''c:> l~o~~\L-- -zs \.:0 v~:\\ '- ~-i'b~'? \\.',.\~ 
(.c....'\l 

~ 
0 

ICP/MS (Continuing calibration) 
~'b.D\ 3\'- SD -->s..\'-- t:\.~7':.?--z.o-.;~\ 

CJ-..J CVAA (Contining calibration) --~ S-do\ -.Jq_\~ s ..... "\ \\.-- )0\0(?'?-'1.\~-0\ ...____, ---.> 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Comments: ~-u~~ 
::'5 

calclc.4sw. wpd 

II 

Be!;!ad:ed 

%R 

~.,./_'?-

\OS/-$~-

\o\ Y"'?-. 

~"'L~ 

qio ... (~Q._ 

\0\t-~ 

I 

Page:~of~ 
Reviewer: -~ 

2nd Reviewer: ~ 

I 

Acceptable 

Jl (Y/N) 

~ jl 

1 
'::S I 

~ 
1 

I 

--~ 

J 



LDC #: ~~C...O.. ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l..._oti__ 

Reviewer: ~""V 
2nd Reviewer: ~ _.. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

::f_L'"'::. ~ 
\7.'-0L...-

LC-~ 
\'--~ 
\v\~ 
0' ., .. 0 

'\)u~ 
,._~, 

~~ 
\'-~~ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~D '?il\ ,~9.:. v~ '--- \ \:::>0 u~\.__. 

Laboratory control sample "\\ \'-\~,'\"';. 'Mq\~ \~\~\~ 
'--...:) . ._. . _ _J 

Matrix spike (SSR-SR) 
-~ 0,03!0\~\~ {) -0\~\ '(VI~~ 

Duplicate t\\1\. ~2:,-~~~~~ S\SS'S~~ 

·~e.. 
....._, ·--- -.__.) ._} 

ICP serial dilution z. ~ "Sc:F\ \ ._)~ l '-- Zt '3o ~ 6 '""'\ \. ~..-. 

I eecalcadated I 
I %RIRPDI%D I 

9S"OI~?--

t~-2. <;;;; .. / ~ u - ,&......-

\ \'D ('_,;~ 

~ "'/~~?Q 

s ,\ '1 ... v 

.... ..... 
Acceptable 

%RI RPDI%0 (YIN) 

~%?-- ~ 
\o·z..-%1'. -e_ 

l\O<ti.::.?-

q._,fc~~O 

? \(. v .:::::::. ~ ... \. -~ 

Comments: ______________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: :::::Q 

2nd reviewer: C.~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
YJ N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ __,Q"<:::::""·S,~\"')-.L. ___ ~-'--~...<;-_______ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Oil 

# 

o/ _ Recalculation:{j(:)\f'\ ...... e\'-')(~ i)( '\ 
(ln. Vol. "'~~\.6.")) ?.,.~-•. ,\;:-<1_~~0 .:-;\)_:, -- ~ ~ ......_ l 

\)•\- ~ ., -)<. 
R d t t t

. ~ I\ --~" r _ ,.... _..._........_ 
_aw a a concen ra 1on 'f-'-'-::: ~O i.<\. 0 \ '- '--- ,~. ~) '-.U ·l.'c. ) 

Fmal volume (ml) . :1 
Initial volume (ml) or weight {G) ~'-.):;:. "S;.t) • .-..\ 

Dilution factor > V\ \.0 -- \:0 ~~ 

Reported Calculated 
Concentration Conce~~on 

Sample ID Analyte (~~) (\~' 'J_ 

A.\ 
'-3·-..) '-....) j 

\ -ll-\"l.o \L\."1...0 
z_ 1\~ L\-~ '-\~'-\-

3 ~ S8.~ ~~' 
~ &.- 0 ,'SQ o.~ 

$ C..a.._ \I~U \\qoo 

l,.:;l c~ lo-"L. ~0 .?___ 

l Lv Co~\ ~--\ 
fs ("'- \~ .. o \~ ... o 

'"' I 'RL- '\--z..o---o 0 \'Z..cr:)o 
1..0 \'~ %:S. 5L'S. 
\\ MQ... q~<O ~~OC) 

\L K~ Z-'s;:\o ZS.l.o 
\~ 

\...) .• .. to::=\ \0~ 

\~ ¥- Sx.~ S62-
\"'S. v \L..S. \"Z.~~ 

\~ ~ 3\.L- ~\-L 

'' ~,, 0 .Q\.\o 0 ,,0\\,p 

,'15 ~" ~~0 ~%\0 
\'\ ~ ::3.~' ~\'-' "5~\ ~\.'-
"Zo ~s '7 ~ 

......... -7 '\. ~· 
.:::> ... ::;. . 

Rr=r.AI r. A"-W 

Acceptable 
(Y/N) 

~ 

,t,l 

~* 
~ 

~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: Z.. of~ 
Reviewer: ~"'V 

2nd reviewer: c;...Z 

f\ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y' N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ Se..;..".a:..-&-c--"-' ""'--~~-~..s..---:>-·· _\.:___ _____ were recalculated and verified using the following 
equation: 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
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Reviewer: :S'O 

2nd reviewer: rf:vL 

P~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ S""""""<J..,"-=----~--"<-c,._·,._..... _\,__ ______ were recalculated and verified using the following 
equation: ,J 
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LDC Report# 36544C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114828-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-074-S0-0.5-2 460-114828-1 Soil 06/01/16 
CFSB-073-S0-0.5-2 460-114828-2 Soil 06/01/16 
CFSB-073-S0-1 0-12 460-114828-3 Soil 06/01/16 
CFSB-075-S0-0.5-2 460-114828-4 Soil 06/01/16 
CFSB-079-S0-1 0-12 460-114828-5 Soil 06/01/16 
CFSB-075-S0-1 0-12 460-114828-6 Soil 06/01/16 
CFSB-073-S0-0-0.5 460-114828-7 Soil 06/01/16 
CFSB-075-S0-0-0.5 460-114828-8 Soil 06/01/16 
CFSB-079-S0-0 .5-2 460-114828-9 Soil 06/01/16 
CFSB-079-S0-0-0.5 460-114828-1 0 Soil 06/01/16 
CFSB-082-S0-0-0. 5 460-114828-11 Soil 06/01/16 
CFSB-080-S0-1 0-12 460-114828-12 Soil 06/01/16 
CFSB-080-S0-0-0 .5 460-114828-13 Soil 06/01/16 
CFSB-080-S0-0.5-2 460-114828-14 Soil 06/01/16 
CFSB-082-S0-1 0-12 460-114828-15 Soil 06/01/16 
CFSB-074-S0-10-12 460-114828-16 Soil 06/01/16 
CFSB-074-S0-0-0.5 460-114828-17 Soil 06/01/16 
CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 
CFMW-EB4-AQ 460-114828-19 Water 06/01/16 
CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 
CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 
C FMW-035-S0-0-0. 5 460-114828-22 Soil 06/01/16 
CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 
C FMW-003a-S0-23-28 460-114828-24 Soil 06/02/16 
CFSB-016-S0-0-0.5 460-114828-25 Soil 06/02/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-016-S0-1 0-12 460-114828-26 Soil 06/02/16 
CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 
CFMW-022-S0-0.5-2 460-114828-28 Soil 06/02/16 
CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 
CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 
CFSB-065-S0-1 0-12 460-114828-32 Soil 06/02/16 
CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 
CFSB-065-S0-0-0.5 460-114828-34 Soil 06/02/16 
CFSB-0 16-S0-0.5-2 460-114828-35 Soil 06/02/16 
CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 
CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 
CFSB-014-S0-10-12 460-114828-38 Soil 06/02/16 
CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 
CFSB-062-S0-0-0.5 460-114828-40 Soil 06/02/16 
CFSB-062-S0-10-12 460-114828-41 Soil 06/02/16 
CFMW-EB5-AQ 460-114828-42 Water 06/02/16 
CFMW-EB4-AQMS 460-114828-19MS Water 06/01/16 
CFMW-EB4-AQMSD 460-114828-19MSD Water 06/01/16 
CFMW-035-S0-0.5-2MS 460-114828-20MS Soil 06/01/16 
CFMW-035-S0-0.5-2MSD 460-114828-20MSD Soil 06/01/16 
CFMW-035-S0-0.5-2DUP 460-114828-20DUP Soil 06/01/16 
CFMW-035-S0-1 0-12MS 460-114828-21 MS Soil 06/01/16 
CFMW-035-S0-1 0-12MSD 460-114828-21 MSD Soil 06/01/16 
CFMW-003a-S0-23-28MS 460-114828-24MS Soil 06/02/16 
CFMW-003a-S0-23-28MSD 460-114828-24MSD Soil 06/02/16 
CFMW-003a-S0-23-28DUP 460-114828-24DUP Soil 06/02/16 
CFMW-022-S0-1 0-12MS 460-114828-27MS Soil 06/02/16 
CFMW-022-S0-1 0-12MSD 460-114828-27MSD Soil 06/02/16 
CFMW-022-S0-1 0-12DUP 460-114828-27DUP Soil 06/02/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte o/oR (Limits) Samples Flag AorP 

06/10/16 CCV (08:14) Fluoride 82 (90-110) CFSB-074-S0-0.5-2 J- (all detects) p 
CFSB-073-S0-0.5-2 
CFSB-073-S0-10-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-10-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-07 4-S0-1 0-12 

06/10/16 CCV (10:01) Fluoride 82(90-110) CFSB-075-S0-0-0.5 J- (all detects) p 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-10-12 
CFSB-074-S0-10-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 

06/10/16 CCV (11:08) Fluoride 81 (90-11 0) CFSB-082-S0-0.5-2 J- (all detects) p 
CFMW-035-S0-0.5-2 

06/11/16 CCV (07:44) Fluoride 88 (90-110) CFSB-014-S0-0.5-2 J- (all detects) p 
CFSB-062-S0-10-12 

06/11/16 CCV (09:16) Fluoride 80 (90-11 0) CFMW-035-S0-10-12 J- (all detects) p 
CFSB-065-S0-0-0.5 
CFSB-065-S0-0.5-2 
CFSB-014-S0-0.5-2 
CFSB-062-S0-10-12 
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Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

06/11/16 CCV (16:37) Fluoride 83 (90-110) CFMW-035-S0-1 0-12 J- (all detects) p 
CFSB-065-S0-0-0.5 
CFSB-065-S0-0.5-2 

06/12/16 CCV (19:28) Fluoride 89 (90-110) CFSB-074-S0-0-0.5 J- (all detects) p 
CFMW-022-S0-10-12 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants \Nere 
found in the laboratory blanks. 

V. Field Blanks 

Samples CF_MW-E84-AQ, CFMW-EB5-AQ, and CFMW-E83-AQ (from SDG 460-
114793-1) were identified as equipment blanks. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-035-S0-0.5-2MS/MSD Fluoride 158 (90-11 0) 145 (90-11 0) J+ (all detects) A 
(CFSB-07 4-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-07 4-S0-1 0-12 
CFSB-074-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-035-S0-1 0-12MS/MSD Fluoride 502 (90-110) 456 (90-11 0) J+ (all detects) A 
(CFMW-035-S0-1 0-12 
CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 
CFMW-003a-S0-23-28 
CFSB-016-S0-0-0.5 
CFSB-016-S0-1 0-12 
CFMW-022-S0-0.5-2 
CFMW-022-S0-0-0.5 
CFMW-DUP12-SO 
CFSB-065-S0-10-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5) 

CFMW-003a-S0-23-28MS/MSD Fluoride 79 (90-110) 74 (90-110) J- (all detects) A 
(CFMW-035-S0-1 0-12 
CFMW-035-S0-0-0.5 
CFMW-DUP11-SO 
CFMW-003a-S0-23-28 
CFSB-016-S0-0-0.5 
CFSB-016-S0-1 0-12 
CFMW-022-S0-0.5-2 
CFMW-022-S0-0-0.5 
CFMW-DUP12-SO 
CFSB-065-S0-1 0-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0 .5-2 
CFSB-014-S0-10-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0. 5) 

For CFMW-022-S0-10-12MS/MSD, no data were qualified for Fluoride percent 
recoveries (%R) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFMW-022-S0-1 0-12MS/MSD Fluoride 36 (S15) J (all detects) A 
(CFMW-022-S0-1 0-12 
CFSB-014-S0-0.5-2 
CFSB-062-S0-1 0-12) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/D Fluoride 112 (90-110) - J+ (all detects) p 
(CFSB-07 4-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-074-S0-10-12 
CFSB-074-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2) 

LCS/D Fluoride - 89 (90-110) J- (all detects) p 
CFMW-022-S0-10-12 
CFSB-014-S0-0.5-2 
CFSB-062-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-035-S0-0-0.5 and CFMW-DUP11-SO and samples CFMW-022-S0-
0.5-2 and CFMW-DUP12-SO were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-035-S0-0-0.5 CFMW-DUP11-SO RPD (Limits) Flag AorP 

Total Cyanide 0.22 0.13 51 (S50) J (all detects) A 

Fluoride 98.3 123 22 (S50) - -
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Concentration (mg/Kg) 

Analyte CFMW-022-50-0.5-2 CFMW-DUP12-SO RPD (Limits) Flag AorP 

Total Cyanide 0.045 0.079 55 (S50) J (all detects) A 

Fluoride 9.45 10.1 7 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, LCS/LCSD %R, and field duplicate 
RPD, data were qualified as estimated in forty samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114828-1 

Sample Analyte Flaa A orP Reason 

CFSB-07 4-S0-0.5-2 Fluoride J- (all detects) p Continuing calibration (%D) 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-074-S0-10-12 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
CFMW-035-S0-1 0-12 
CFSB-065-S0-0-0.5 
CFSB-014-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-062-S0-1 0-12 
CFSB-074-S0-0-0.5 
CFMW-022-S0-10-12 

CFSB-07 4-S0-0.5-2 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFSB-073-S0-0.5-2 duplicate (%R) 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFSB-074-S0-10-12 
CFSB-07 4-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 
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Sample Analyte Flag AorP Reason 

CFMW-035-S0-1 0-12 Fluoride J (all detects) A Matrix spike/Matrix spike 
CFMW-035-S0-0-0.5 duplicate (%R) 
CFMW-DUP11-SO 
CFMW-003a-S0-23-28 
CFSB-016-S0-0-0.5 
CFSB-016-S0-10-12 
CFMW-022-S0-0.5-2 
CFMW-022-S0-0-0.5 
CFMW-DUP12-SO 
CFSB-065-S0-1 0-12 
CFSB-014-S0-0-0.5 
CFSB-065-S0-0-0.5 
CFSB-016-S0-0.5-2 
CFSB-065-S0-0.5-2 
CFSB-014-S0-1 0-12 
CFSB-062-S0-0.5-2 
CFSB-062-S0-0-0.5 

CFMW-022-S0-10-12 Fluoride J (all detects) A Matrix spike/Matrix spike 
CFSB-014-S0-0.5-2 duplicate (RPD) 
CFSB-062-S0-10-12 

CFSB-07 4-S0-0.5-2 Fluoride J+ (all detects) p Laboratory control samples 
CFSB-073-S0-0.5-2 (%R) 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 
CFSB-075-S0-1 0-12 
CFSB-073-S0-0-0.5 
CFSB-075-S0-0-0.5 
CFSB-079-S0-0.5-2 
CFSB-079-S0-0-0.5 
CFSB-082-S0-0-0.5 
CFSB-080-S0-1 0-12 
CFSB-080-S0-0-0.5 
CFSB-080-S0-0.5-2 
CFSB-082-S0-1 0-12 
CFS B-07 4-S0-1 0-12 
CFSB-07 4-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFMW-035-S0-0.5-2 

CFMW-022-S0-1 0-12 Fluoride J- (all detects) p Laboratory control samples 
CFSB-014-S0-0.5-2 (%R) 
CFSB-062-S0-1 0-12 

CFMW-035-S0-0-0.5 Total Cyanide J (all detects) A Field duplicates (RPD) 
CFMW-DUP11-SO 
CFMW-022-S0-0.5-2 
CFMW-DUP12-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-114828-
1 

No Sample Data Qualified in this SDG 

11 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-114828-1 

No Sample Data Qualified in this SDG 

12 
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LDC#: 36544C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114828-1 Level IV 
Laboratory: Test America. Inc. 

Date: '1\ ,o\\~ 
Page:___}of..3.a._ 

Reviewer: '0<7;;) 
2nd Reviewer: ~-

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc Area 

I. Sample receipt/Technical holdinq times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

Yl _()v"'r"'IL "'"'"'"' '"'"'ont nf n<>t<> 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-07 4-S0-0.5-2 

CFS B-073-S0-0. 5-2 

CFSB-073-S0-1 0-12 

CFSB-075-S0-0.5-2 

CFS B-079-S0-1 0-12 

CFSB-075-S0-1 0-12 

CFSB-073-S0-0-0.5 

CFSB-075-S0-0-0.5 

CFSB-079-S0-0.5-2 

CFSB-079-S0-0-0.5 

CFSB-082-S0-0-0.5 

CFS B-080-S0-1 0-12 

CFSB-080-S0-0-0.5 

CFSB-080-S0-0.5-2 

CFSB-082-S0-10-12 

CFS B-07 4-S0-1 0-12 

CFSB-074-S0-0-0.5 

I I Com meets 

A. 0\\-2...\\\0 
p..__ 

~ 
/A 

\-)0 \:=.0=- (s~\ lu...'-\ C.~l"\\1...)·-'6~?,-~ (:)\)b .. _ 4\oe _, 

s;w KS\0:::: ~ L-:;.<..;.~ ~~ 
-~ \)'.)\? 

S\AJ L~S\Q ~ S:.~t"'-
S\I'J t=-v~ l'LL- ,-z...-z.,'\ c.u,~a) 

~ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-114828-1 Soil 06/01/16 

460-114828-2 Soil 06/01/16 

460-114828-3 Soil 06/01/16 

460-114828-4 Soil 06/01/16 

460-114828-5 Soil 06/01/16 

460-114828-6 Soil 06/01/16 

460-114828-7 Soil 06/01/16 

460-114828-8 Soil 06/01/16 

460-114828-9 Soil 06/01/16 

460-114828-10 Soil 06/01/16 

460-114828-11 Soil 06/01/16 

460-114828-12 Soil 06/01/16 

460-114828-13 Soil 06/01/16 

460-114828-14 Soil 06/01/16 

460-114828-15 Soil 06/01/16 

460-114828-16 Soil 06/01/16 

460-114828-17 Soil 06/01/16 

V:\LOGIN\Roux Associates\Columbia Falls\36544C6W.wpd 1 
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LDC #: 36544C6 

SDG #: 460-114828-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 1 \\o\'"~ 
Page:~of~ 

Reviewer: -:;s;.;:::;J 
2nd Reviewer: o .... _ c-· 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOG (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFSB-082-S0-0.5-2 460-114828-18 Soil 06/01/16 

19 CFMW-EB4-AQ 460-114828-19 Water 06/01/16 

20 CFMW-035-S0-0.5-2 460-114828-20 Soil 06/01/16 

21 CFMW-035-S0-1 0-12 460-114828-21 Soil 06/01/16 

22 CFMW-035-S0-0-0.5 460-114828-22 Soil 06/01/16 

23 CFMW-DUP11-SO 460-114828-23 Soil 06/01/16 

24 CFMW-003a-S0-23-28 '0<..- 460-114828-24 Soil 06/02/16 

25 CFSB-016-S0-0-0.5 460-114828-25 Soil 06/02/16 

26 CFSB-016-S0-1 0-12 460-114828-26 Soil 06/02/16 

27 CFMW-022-S0-1 0-12 460-114828-27 Soil 06/02/16 

28 CFMW-022-S0-0.5-2 460-114828-28 Soil 06/02/16 

29 CFMW-022-S0-0-0.5 460-114828-29 Soil 06/02/16 

30 CFMW-DUP12-SO 460-114828-30 Soil 06/02/16 

31 CFSB-065-S0-1 0-12 460-114828-32 Soil 06/02/16 

32 CFSB-014-S0-0-0.5 460-114828-33 Soil 06/02/16 

33 CFSB-065-S0-0-0. 5 460-114828-34 Soil 06/02/16 

34 CFSB-016-S0-0.5-2 460-114828-35 Soil 06/02/16 

35 CFSB-065-S0-0.5-2 460-114828-36 Soil 06/02/16 

36 CFSB-014-S0-0.5-2 460-114828-37 Soil 06/02/16 

37 CFSB-014-S0-1 0-12 460-114828-38 Soil 06/02/16 

38 CFSB-062-S0-0.5-2 460-114828-39 Soil 06/02/16 

39 CFSB-062-S0-0-0.5 460-114828-40 Soil 06/02/16 

40 CFSB-062-S0-1 0-12 460-114828-41 Soil 06/02/16 

41 CFMW-EB5-AQ 460-114828-42 Water 06/02/16 

42 CFMW-EB4-AQMS (....~ 460-114828-19MS Water 06/01/16 

43 CFMW-EB4-AQMSD 1 460-114828-19MSD Water 06/01/16 

44 CFMW-035-S0-0.5-2MS \=-- CJ-..J 460-114828-20MS Soil 06/01/16 

45 CFMW-035-S0-0.5-2MSD ~ t 460-114828-20MSD Soil 06/01/16 

46 CFMW-035-S0-0.5-2DUP F- 460-114828-20DUP Soil 06/01/16 

47 CFMW-035-S0-1 0-12MS ~ L~ 460-114828-21 MS Soil 06/01/16 

48 CFMW-035-S0-1 0-12MSD .1 1 460-114828-21 MSD Soil 06/01/16 

49 CFMW-003a-S0-23-28MS r (_f'..,) 460-114828-24MS Soil 06/02/16 

50 CFMW-003a-S0-23-28MSD ~ -1 460-114828-24MSD Soil 06/02/16 

51 CFMW-003a-S0-23-28DUP \==- 460-114828-24DUP Soil 06/02/16 

L:\Roux Associates\Columbia Falls\36544C6W.wpd 2 



LDC #: 36544C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114828-1 Level IV 
Laboratory: Test America. Inc. 

Date: .., \'c.\\\:? 
Page:S.oFS 

Reviewer: :=:::::.~ 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

52 CFMW-022-S0-1 0-12MS F CA.J 460-114828-27MS Soil 06/02/16 

53 CFMW-022-S0-10-12MSD lr -it 460-114828-27MSD Soil 06/02/16 

54 CFMW-022-S0-1 0-12DUP ~ 460-114828-27DUP Soil 06/02/16 

55 

56 

57 

58 

<;Q 

Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36544C6W.wpd 3 



LDC#: ~cy VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method k_{~4JC) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,/ 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
.,-

Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ,.,-· 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:::. 20% for 
waters and .:::. 35% for soil samples? A control limit of.:::. CRDL(.:::_ 2X CRDL for soil) .I 
was used for samples that were.:::_ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,......... 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,...-

/ 

-._.-

Page:~ofZ.. 
Reviewer: ~"C) 

2nd Reviewer~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
. ./ to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. -· 
X. Field blanks 

Field blanks were identified in this SDG. 
,....... 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:.L_of"'L. 
Reviewer: ~-:::> 

2nd Reviewer: 0~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

s~mniP-ID P~1 ... !r 

'-z.:; ~.{ 
:L'C ,'-\: pH TDS Cl ;; JNO~ NO? SO 0-PO" Alki~JNH~ TKN TOC Cr6+ CIO 

pH TDS Cl lf N03 N02 S04 O-P0_4 Alk ~N NH3 TKN TO..Q Cr6+ C104 

1.'-\ pH TDS Cl/~ NO~ NO? SO 0-PO AlkrtN)NH~ TKN (od~r6+ CIO 
'-" ........... .Y 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

la.c-.. ~-~~ pH TDS Cl F N03 N07 S04 O-P04 AI~~H3 TKN TOC Cr6+ CI04 --
pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

~ ,. '-\~-4S, c. .. i.\1.-~ pH TDS Cl tFJN03 N02 SO" 0-PQ" Alk~H3 TKN TOC Cr6+ CIO" 

I &c.'--s -z.-~-z, pH TDS CI#)N03 N07 SO 0-PO AI~NH~ TKN TOC Cr6+ CIO 
1...-/ -._...-

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

~v~~~t(\ 
"... ·' c::; pH TDS Cl (F)No3 NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH"' TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO, 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N07 SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N07 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? SO, O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

nH Tn!=: r.l F NO. Nn. !=:n n-Pn Alk r.N NH. TKN Tnr. r.rR+ r.1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: CA ,./ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36544C6 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_of~ 
Reviewer:~ 

2nd Reviewer: C:. " ............. 

Y ~ N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
LkN!A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

lfEI;:J¥.pNL Y: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

it n::~t<> r.::tlihr::ttinn rn An::tlvt .. •!.~ A ~:>mnl .. c::: n. ;~; • nfn!>t!> I 

06/10/16 CCV (8:14) F 82 (90-110) 1-16 J-/UJ/P ( det) 
_I 

6/10/16 CCV (10:01) F 82(90-110) 8-16, 18, 20 J-/UJ/P (det) I 

' 

6/10/16 CCV (11:08) F 81 (90-110) 18,20 J-/UJ/P (det) I 

06/11/16 CCV (7:44) F 88 (90-110) 36,40 J-/UJ/P ( det) 

06/11/16 CCV (9:16) F 80 (90-110) 21' 33, 35-36, 40 J-/UJ/P (det) i 

06/12/16 CCV (19:28) F 89 (90-110) 17,27 J-/UJ/P ( det) 

06/11/16 CCV (16:37) F 83 (90-110) 21, 33, 35 J-/UJ/P (det) 
-~ ----- -- --- - -- -------

Comments: __________________________________________________________________________________________________________________________ _ 

36544C6CAL.wpd 



LDC #: 36544C6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l of~ 
Reviewer: .:::S'V 

2nd Reviewer: _9____._ __ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

6
... of 4 or more, no action was taken. 

Yti N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
1,-FVEL IV ONLY: 
{jl N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
,e_ M~/M~n In M,+r;v An"h•+o 0' 1:1. 0 RPn II imitc::l Ac::c::nt'"i"'t"'ri ~"'mnl<>c:: n.,,..;· 

44/45 s F 158 (90-110) 145 (90-110) 1-18, 20 J+det/A (det) 

47/48 s F 502 (90-110) 456 (90-11 0) 21-26, 28-35, 37-39 J+det/A(det) 

49/50 s F 79 (90-110) 74 (90-110) 21-26, 28-35, 37-39 J-/UJ/A (det) 

52/53 s F 36 (<15)* 27 36 40 J/UJ/A (det) 

Comments: 52/53: F > 4X 
*No RPD limit provided in QAPP (Lab limits were used) 

36544C6.wpd 



LDC #: 36544C6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
b-1'--TT--'N""/"'-A.!.. Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
--'-'c.;.L-"-'NC!.!./A..!.. Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

kf~~~. !~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
:If 1 r.~11 r.~n 1n M::>triv An::>lut .. •t.R (limite:\ Of.R /limite:\ (limite:\ A. c:,.mnl"'c:: 

LCS/D s F 112(90-110) 1-18, 20 

LCS/D s F 89 (90-11 0) 27,36,40 

Page:~ of~ 
Reviewer: ·~~ 

2nd Reviewer: C-t__ 

DH<>I' • 

J+det/P (det) 

J-/UJ/P ( det) 

Comments: ________________________________________________________________________________________________________________ _ 

36544C6LCS.wpd 



LDC#: 36544C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mq/kq) 

Analyte 22 23 RPD (,;50) 

Total Cyanide 0.22 0.13 51 

Fluoride 98.3 123 22 

Concentration (mq/kq) 

Analyte 28 30 RPD (,;50) 

Total Cyanide 0.045 0.079 55 

Fluoride 9.45 10.1 7 

Page:_lot~ 
Revi~wer: ~/ 

2nd Rev1ewer: ~ 

Qualification 
(Parent only) 

Jdet/A (det) 

Qualification 
(Parent only) 

Jdet/A (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36544C6.wpd 



LDC#:·~~~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_LofL 
Reviewer: ~sz 

2nd Reviewer:____.Q{___ 

Method: lnorganics, Method See Cover 

The correlation coefficient {r) for the calibration of L~ was recalculated.Calibration date: 0\3..\\VJ 
An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::s:w \'.L..' 
Calibration verification 

~ \S~.w 
- ahbration verification 

~c.>J > oo·'-><.a 
Calibration verification 

Where, 

-- --

Analyte Standard 

s1 

s2 

s3 

L-~ s4 

s5 

s6 

s7 

C-~ 
~~ 

l)[41..~\\... 
:,~~d .,oc. 

~'-

~ OA~1.~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

-- --

Recalculated Reported Acceptable 

Cone. {mg/1) Area r orr r orr {Y/N) 

0 -0.02 

0.01 0.412 0.99945 0.99983 

0.025 1.03 

0.05 2.01 i~* 
0.1 4 

0.2 7.94 

0.4 14.9 

--c-~ 

~\'- to4::;7-~ \ c:J.o~~'l.. e.. ''-\ 
o......J 

I 
';(o\COO \'QO:/.~ \ao·t:.~ ~\\....-

i..._) 

\~'- C\.~-=-1,(:'~ q:s.~~ f..~ ~ 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·----------------------------------·-------------

·*-\fts~~ 



LDC#:30~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: ::S.~ 

2nd Reviewer: ~ 

METHOD: lnorganics, Method Ss)~ ~ ~<" 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

Lc_S Laboratory control sample 

l0'.~ 

tv\S 
Matrix spike sample 

\--~, 

tv\S'Y Duplicate sample 

\0~~, 

S= 
D= 

Element 

\<::)(_ 

CN 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

\s~a,_~~~ \~Dw,A\~ ~_.) 

(SSR-SR) 

\:-'f\~~ \"?:>\~~ 

z.s .. '*~~ &:Y~"""~~ 

I eecalc11lated 

II 
e:eeotted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

C\_2;,~ -~?- qg~f.?- ~ 
qq%,~ c:c=\ %e-

s~~~'<'V . <:ol' 
Sr-.,.~y \J; 

Comments: ______________________________________________________________________________________________________________ _ 

TOTCLC.6 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~'C 

Page:___Lof__b_ 
Reviewer: ~ _. 

2nd reviewer: V 

8 ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for-:----"-('=~;;:::. '-·~--J.--c_-:--· _~_ ..... __________ reported with a positive detect were 
recalculated and verified using the following equation: 

# 

~= 0 .. \1..:~ 
~ u-= "'S..""'"' 
~""'. w ~ o,~ ·Co\.. 

Sample ID 

\ 

z. 
.3> 
'-\-
<::. 
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~ 

lo 
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\L 
t'S 

\'-\. ,, 
\\o 

\1 
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2-\ 
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~ 

\=" 
6..::> 
'C 

r-
C...-> 

(_~ 

C..Qo-> 

c..~ 

[_t-> 

c~ 

~ 
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~ 
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~ 

E 
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Reported Calculated 
Concentration Concentration Acceptable 

(1oA,.,.\\k,) ( .. ~\.~) (YIN) 

<6.q~ & :2\'i: ~ 
2-l\.:, 2..~~~ 

\.0~ \0 ~? 

C)._Q.L-e 0 '0'-'.::> 

Z\.'S.. Z...\~ 

2.io~~ 2~~~ 

o ... o~ D .. o~ 

C, c:::.\ O .. a.~\ \.Ill 

0 ~ ~-"'2..\ O,uL-"'L ~ 
tfJ _t:)"3.a o __ o-:;.o _'"\ 
0--0\'b 0,0\..% 

u ~o<..X. Q_O\.~ j, 
"!;~ ,"\ ~-\o ~>to-

g :-)"'\ <S -\~ ~ 

s.::,, S.~'S 

~-"'/ ZB~ 
\U,.~ \'-\. ~ 
\~2- \..~~L 
\\. \. \\-\ 
8-.tO R,IO '" 

Note: ____________________________________ _ 
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METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: -z.of__z__ 
Reviewer: 3-:::::::> 

2nd reviewer: 6 ...... / 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ff, N N/A Have results been reported and calculated correctly? 

1 N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for <;&...-- '1(~-- \ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ~Mt:l~) (-vzd~J (Y/N) 

C\'--.) 
<.j_:> '-._.) . ..J 0 2.-."2- h~'1-2 0 ,·2__7 

L-'2:::. c~ 0 -'-~ 0 ............. "'='::::> 

-z~ \c::<_ l/o~ \I -oc:x::::> 

z:_<;. ·~ 2.-~\ 2-i.\.\ 

z~ ~ ~:''\Q ~5\o 

L.\ F (o-; -'S 6'~ -3:> 

2._?5 ~ <i ,~·~ (\,4, s 
z_~ ~ T;) ,_"2.""'\ 0 .L-r...:_ 

so cl-) 
D-C::>l~ () .,(){'\ 

'2\ c._!'--) 0 -'D~S 0 .01..\-S 

:52- (_t-J h-~ coj~J. 

:s~ t=: 4-~o:t:> t.+~.5s 
·~ ~ S.U.:--~ ~-"<> 
ss ~ S!-\ 'SI,\ I 
:Z,;,o ~ \.~~ ~ ,"'\'8;. I 
~~ \=- o.:-&\ Q, &I 

~ c..~ D-Olo n _.,::s-Yo 

3~ c_r-.:> D-en'S 0-aiS 

Lyo ~ l\ ~ ~~ ,<s, ·-¥ 

Note: ____________________________________ _ 
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07/20/16 
The attached zipped file contains four files: 

File Format Description 
1) Readme_ColumbiaFalls_072016.docx MS Word 2007 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-114456-1_ TestResultsQC _ v 1.xlsx 460-114456-1 36544A 
3) 460-114793-1_ TestResultsQC _ v1_RV1.xlsx 460-114793-1 36544B 
4) 460-114828-1_ TestResultsQC _ v 1_ RV l.xlsx 460-114828-1 36544C 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: Z>vS'-11 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by & 
'-"( I 

!=DD Prnr.l'!~~ Cnmml'!nt~/ Ar.tinn 

I. EDD Completeness -

Ia. - All methods present? V1 
lb. -All samples present/match report? 'G-1 
I c. -All reported analytespresent? \d 
I d. ~ or 1 00% verification of EDD? 'bt 

!.-"" . ·.· / .· .. 
. . · .. ... 

II. EDD Preparation/Entry -
II a. -Carryover U/J? ;t;\ 
lib. - Reason Codes used? If so, note which codes 'kJ 
lie. -Additional Information (QC Level, Validator, 'IV Date, Validated YIN, etc.) 

. I 

Ill. Reasonableness Checks -
- Do all qualified ND results have ND qualifier '1 lila. (i.e. UJ)? 

- Do all qualified detect results have detect :J I lib. qualifier (i.e. J)? 

- If reason codes used, do all qualified results __-r 

Ill c. have reason code field populated? 

-Does the detect flag require changing for blank ~''-) I lid. qualifiers? If so, are all U results marked ND? 
.../ 

Ill e. - Do blank concentrations in report match EDD, 

L-1 where data was qualified due to blank? --Were any results rejected for overall 

~ Ill f. assessment? If so, were results changed to 
l non reportable? 

- Is the readme complete? If applicable, were 

(f Ill g. edits or discrepancies listed in the readme? 

v 

Notes: ________________________________________________________________ __ 

EDD Population Checklist.wpd 

Date: "1 f.::Jod1f; 
Page:~ 

2nd Reviewer~ 

·.· .. • ... ; 



~WJulu LABORATORY_DATA CONSULTA~TS, INC. . 
:, , , , , , , , , , , , , 2701 Loker Ave. West, SUite 220, Carlsbad, CA 92010 Bus. 760-827-1100 Fax. 760-827-1099 

LC>C: 

Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

July 27, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on June 20, 2016. Attachment 1 is a summary of the samples that were reviewed 
for each analysis. 

LDC Project #36559: 

SDG# 

460-114944-1 
460-115008-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead· 
County, Montana, November 2015 

• USEPA Contract Laboratory National Functional Guidelines for Superfund 
Organic Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 
1, July 1992; update IIA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update IliA, April 1998; IIIB, 
November 2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

l:\RouxAssociates\Columbia Falls\36559COV.wpd UL-SF 



Level IV 4,397 pages-DL Attachment 1 

EDD LDC #36559 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals CI,F CN- N02/ 

DATE DATE VOA SVOA Pest. PCBs (6020A Alk. NH,-N so, F (335.4/ Hard. N02-N TDS TSS 
DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (23208) (350.1) (300.0) (9056A) 90128) (2340C) (353.2) (2540C) (2540D) 

Matrix: Water/Soil w s w 5 w s w 5 w 5 w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-114944-1 06/20/16 07/12/16 3 0 3 0 3 0 3 0 11 0 11 0 11 0 11 0 - - 11 0 11 0 11 0 11 0 11 0 

B 460-115008-1 06/20/16 07/12/16 1 8 0 12 - - 0 12 0 12 - - - - - - 0 12 0 12 - - - - - - - -

otal T/CR 4 8 3 12 3 0 3 12 11 12 11 0 11 0 11 0 0 12 11 12 11 0 11 0 11 0 11 0 0 0 0 0 0 18 

Shaded cells indicate Level IV validation (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\36559ST.wpd 
---· 



LDC Report# 36559A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/13/16 Vinyl chloride 21.1 All samples in SDG NA -
Chloroethane 35.5 460-114944-1 
Acetone 41.9 
Methyl acetate 27.1 
Cyclohexane 21.3 

06/13/16 Bromomethane 39.4 All samples in SDG UJ (all non-detects) p 
460-114944-1 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SDG 460-114456-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

EB2·AQ 05/25/16 Methylene chloride 1.2 ug/L CFSWP-019-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

CFSWP-019-SW Methylene chloride 0.50 ug/L 1.0U ug/L 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %D, data were qualified as estimated in three samples. 

Due to equipment blank contamination, data were qualified as not detected in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-114944-1 

I Sample I Compound I Flag I AorP I Reason 

CFSWP-018-SW Bromomethane UJ (all non-detects) p Continuing calibration (%D) 
CFSWP-019-SW 
CFSWP-020-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-114944-1 

Modified Final 
Sample Compound Concentration 

O< 0 ~·M Methylene chloride 1.0U ug/L 

7 
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LDC#: 36559A1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7 j.s.-/;IP 
Page:__lof_f 

Reviewer: 1="1 
2nd Reviewer: c2-" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

+ 
1 

2 

3 

4 

5 

6 

7 

R 

Notes 

I Validation A[ea I I Comments 

Sample receioVTechnical holdin!l times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

At b. 
A. 

lAtA %~v .L \))~o, 1 Y -
.s.v-J ' I 

1\. 

':l'N I "tlY- Cf- M'JJ - ~'b 7.. - ,.... & 

6.. 
t-1 cv? 
A 1&!>.10 

1-1 
A 
A 
A 
A 

P-

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

L:\Roux Associates\Columbia Falls\36559A 1 W.wpd 1 

\t:.< ~ t-0 
c.£J{ "'- ~(.) 

( L\loO- 111\<l"S"b -I J 
' 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lot~ 
Reviewer: P 7 

2nd Reviewer: 'I; / 

and relative response factors (RRF) within 

Level IV checklist_82608_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~ -y 
Reviewer: ;::-7 

2nd Reviewer: c!..../-

found to be 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane 88. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chloroto\uene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

i D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-0ifluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 
• 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane I 

T. Dibromochloromethane TT. 1,2-Dibromoethane m. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1,1 ,2-Tetrachloraethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

. 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene VVVV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro~2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Longlist.wpd 



LOC#: d~SS"JA-j 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

/ / Page: __ of __ 

Reviewer:._,_F_cT __ 
2nd Reviewer: '?t 

(l'~ 
v.A N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Yl- IN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples ~cations 

-1- t.h~hl. C!..C-~-1? (!..., 2.\. 1 ( (!.( ~~ oUJ j -l cW; i:at ~ t-~0 
- oe~ \0 3''1-~ .J-I t~~ .. V.i!\ P 
-1- 0 3~-~ j ~ J.JN/~f' 

+ f <t\ ."'1 
"f ~616:/Q "J..l./ 
+ !:>=-S7 "21·? IJ il - --·-

CONCAL.wpd 



LDC #: '?>GoS"S'j ~ j 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

f , NIA Were field blanks identified in this SDG? t' ?.>-" C!-F M\N - 1:0 'b 2 -AS-. 
Y N NIA Wlre target compounds detected in the field blanks? 

ank units: "'~ L Associated sample units:. __ _ 
Sampling date: S" !oz..,;;- I )1.-
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: El? 

II Compound Blank ID I 
I I c'b I I 'V I I 
~ \:; \ • -1--- I 1~ o. sb ;,_ou I 

Blank units:-,-__ 
Sampling date· 

Associated sample units: ___ _ 

. ·-· ...... pe: (circle one Field Blank I Rinsate I Trip Blank I Other: 

Compound BlankiD 

I I I 

Associated Samples: 

Sample Identification 

I I 
I I 

Associated Samples: 

Sample Identification 

I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

'.1--

I 
I 

I 

I 
I 

I 

Page: _lot___!. 
Reviewer:_,F_,T~-

2nd Reviewer: ~ 

I I 
I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=P.II<'4C:::f"? "'"'"' 



LDC #: 0~~1'9- / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: C2-f 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/24/2016 M 

GCMS13 c 
v 
88 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.4921 0.4921 

1.5691 1.5691 

0.3192 0.3192 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3535 0.3535 3.60 

0.4772 0.4772 6.10 

1.5135 1.5135 4.70 

0.3011 0.3011 13.00 

Recalculated 

%RSD 

3.60 

6.10 

4.70 

13.00 



LDC#: acs-s<J/J-; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Ot ...__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A1J(CJ 

Calibration 

Where: ave. RRF::: initial calibration average RRF 
RRF = continuing calibration RRF 
A;,= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, C1s::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound IReference internal Standard\ linitiall _(CQl _{CQl 

1 
._o.Aj (o ) j"?:>)) \p J!l Q51) o.=-~c- 0.?>()50 o.?JoW 
Oll.'i:\ c,., (152) O-L!1l1- o.s 1\l 0 o.qsw 

v (153) I·S" I~.;-- l-1P~7 1· la"'t>t 

l:>~ (154) o_ -,a \\ 0 . <A, 'ft.\- o.~# 
11!;5\ 

2 (151) 

(152) 

(153) 

(154) 

{155\ 

3 

1

4

1 I I lt=jl I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

r~ .. 7 I ~:7 
7-\. 1 '-'1-l 
"'. 1- 1(. y .L 

0. 'i. 0 .')( 

II ! I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT ·-L;~/ 

2nd reviewer: (!'--" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: .j;:./ 

Surrogate 
Soiked 

Dibromofluoromethane ~.o 

1 ,2-0ichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 
JJ 

SamoleJD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Snlked 

Oibromofluoromethane 

1 ,2-Dichloroethane~d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Oibromofluoromethane 

1 ,2-DichJoroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF::: Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

!.J:~-·1 ~ 

~o-1 <"61 
~?>· 0 <6lo 
.;"-!. 7 to"! 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

S{C (Q 

1(1 

~ 
109 I; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -3~ ~/i / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratorv Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: ___£I 

2nd Reviewer: 0-t 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovel)l = 100 * SSG/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSOC = Laboratory control sample duplicate concentration 

LCS 10: ~ !!.->::> L}-bo - ?"'to 7""J.:}/ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

Ad~1t Co(nc~~'fkon I II II Compound { lA ) Percent Recove~ Percent Recove~ RPD 

.}c~~?~~~wr~~~~~~~~W@ LCS LCSD LCS LCSD I Re~orted I Recalc. II Reeorted I Recalc. II Reeorted I Recalculated 

12-- ) I :z.) If\ 
~ 

1, 1-Dichloroethene ~o.O 7-0·U ~~-r ;1.-2>-D II~ "' ~ 

Trichloroethane ?-1-V 'l-1-~ 10"'1 10'1 10(,.. )0,(, 3 ? 

Benzene -p).{., ?-)-::? IO~ 10~ lOCo lOb '1---- 1-----

Toluene 7I·J.j 71· L\. J07 [07 101 \0 I 0 0 

2.)-0 70./ -Chlorobenzene / ) \0 ~ to) JO:? I o.::? ~ r-

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC #: oC,ss;<J/j-) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 0 7 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,)(/,)(DFl Example: 
(A,)(RRF)(V,)(%S) 

#I t=" A,. = h:ea of the characteristic ion (EICP) for the Sample I. D. 
' compound to be measured 

"'· = Area of the characteristic ion (EICP) for the specific 
internal standard 

~'W6) (q-D) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) c? "? Ljr,"' (p )(9. ~ 'B 9 ::>;, ) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). '() . '-\ 7 ud /t-

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Comoound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36559A2a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July11,2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (.-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SOG 460-114456-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

4 
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Collection Associated 
Blank ID Date Compound Concentration Samoles 

CFMW-EB2-AQ 05/25/16 Bis(2-ethylhexyl)phthalate 5.7 ug/L CFSWP-019-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36559A2a 

SDG #: 460-114944-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7A/!b 
Page:_lof_L 

Reviewer: 1'7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

• 
Notes 

I llalidatioo ,A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

Mil> t.J.t.o - :. 1 -z 2> <a -; ~ 

I I Commeots I 
A~ 

.6. 
A,t::,. ·;. ~ ~ 2.()1 r.v Jd ~oo 

1\ co'( t::.."PO 

.D. 
7'4'-l eB:::- c.rMW- -e\b?- -A& ( '"\to0-\\41.\-Sb- I ) 

A. 
1'-l c.s. 
p, 1.-CA 10 
N 
D.. 
b.. 
6,. 

b. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

L:\Roux Associates\Columbia Falls\36559A2aW.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Jf 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:.i_ot_;;..
Reviewer: ~ 

2nd Reviewer: 



LDC#: VALIDATION FINDINGS CHECKLIST Page: oz..- of ....... 
Reviewer. ~ 

2nd Reviewer: d 

internal standard area counts within -50% to +1 00% of the associated 

retention times within + 30 seconds of the associated calibration standard? 
' • ' • > 

' • <; •• ' 
• • • ' ~ jc" 

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound? 

compound quantitation and Rls adjusted to reflect all sample dilutions and 
factors applicable to level IV validation? 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY.. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a}pyrene 8888. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamlne JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-pheny/ether KKK DibenZ:_(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2 ,4 ,5-T rlchlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene 'NW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

l. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AJ:oA. Butylbenzylphthalate TIT. 1-Methyfnaphthalene MMMM. Caprofactam 

P. Bls(2-chloroethoxy)methane II. 4-Nitrophenof BBB. 3,3'-DichJorobenzidine UUU.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyJ)phtha/ate XXX. 2,6-Dimethylnaphthalene QQQQ. 
I 

' 

COMPNDL_SVOA.wpd 



LDC #: 3<.. S'S"t f'.;d-a-..._ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

E HOD: GCIMS BNA (EPA SW 846 Method 82700) \3 ~ = c. r M w-t- \';:.2. -A 19. 
Y NIA Were field blanks identified in this SDG? 
Y NIA .. ~1\e target compounds detected in the 1eld blanks? 

ank units:~ Associated sample units: II\ \...-

Sampling date: s !:2-'s: /1 (, 
Field blank e: (cird e one) Field Blank I Rinsate I Other: 1?'\2 Associated S< 2._ (ND) 

/ 

Compound Blank ID Sample Identification 

/ 
Page:_{ of_ 

Reviewer: FT 
2nd Reviewer: 4_ -

1"""''-"""""'"'""'"5"""""'"'"'~'"'"1 I I I I I I I I I I ~~~-t~!t>;;r::-%~iZ:~?,~;~+!!f:;·:'?~ 1; X? 

~ e<e:s- I <; ., I I I I I I I I I I 

Blank units: Associated sample units:. __ _ 
Sampling date: 
Field blank t}'IJI·e--: (.,-,c.,-ir""cl:-e-o-n"""e Field Blank I Rinsate I Other: Associated Samples: 

Compound Blank ID I Sample ldentificatic 
11 

~~~~~;~;&'Y~I I I I I I I I I I I 

0 RESULT~ VVI:.Kt: NU I . ALL I i'IUI )WERE )BYTHEI J.;)ll'\lt:IVICJ'\11 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated field blank concentration were qualified as not detected, "U". Other contaminants within five times the field 
blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: <3~o..SJ '961~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: ~ ...__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/1012016 A 

GCMS6 s 
GG 

uu 
EEE 
LLL 

061016 6 LONG 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF20 std) 

2.0967 2.0967 

0.9428 0.9428 

1.1207 1.1207 

1.0339 1.0339 

0.9135 0.9135 

1.0420 1.0420 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1174 2.1174 6.2 

0.9617 0.9617 7.5 

1.2082 1.2082 8.9 

1.0536 1.0536 4.2 

0.9126 0.9126 3.4 

1.0239 1.0239 12.9 

Recalculated 

%RSD 

6.2 

7.5 

8.9 

4.2 

3.4 

12.9 



LDC #: '-.36SS~ "T<Y"'! 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 7 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/13/2016 A 

GCMS 13 s 
GG 

uu 
EEE 
LLL 

061316 13 LONG 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF20 std) 

1.4712 1.4712 

1.0260 1.0260 

1.2300 1.2300 

1.1689 1.1689 

0.8479 0.8479 

1.3775 1.3775 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4657 1.4657 4.4 

1.0238 1.0238 5.7 

1.2098 1.2098 2.6 

1.1589 1.1589 2.6 

0.8239 0.8239 6.2 

1.3265 1.3265 9.2 

Recalculated 

%RSD 

4.4 

5.7 

2.6 

2.6 

6.2 

9.2 



LDC #: <3~SS/....,d~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

p 
METHOD: GC/MS BNA (EPA SW 846 Method 827Qi/ 

Page:_1_of_1_ 

Reviewer:__EI .. 
2nd Reviewer: .c?;t. ---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C,.)/(1\,)(G,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A,.= Area of compound, Ars =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) !CC) !CC) 

1 ~c,-J n::.J (..lr~llb A (1st IS) 1·4!oq _l._i!.O \ .<l_(p 0 
s (200 IS) ,.Oy~\3 \·Ob} 1-ool 
Ej6 (3rd!S) J.-2.09~ 1 ·:Z.I D \ ·:Z.I 0 
IAl-1 (4.1S) 1-1~"1 J.l7" 1·\~ 
"PEt (5• IS) o.~2.o""J O·t"l.~ b !l-1i30 
t...Lv rs• 1st I·?~«> S \-2>1-0 \. b-::n.J 

2 r1st 1St 

(200 IS) 

(3"IS) 

(4.1S) 

(5111 IS) 

cs• ISl 

3 (1st IS\ 

(200 IS) 

(3"1S) 

(4.1S) 

(5• IS) 

16" IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

0 ._..; 0-cf 
0-..!.. o;J_ 
o-0 0 
J.<f 1·4 
b·~ ~~ 

.:3 • ).--' 3- :J..--'"' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270,%) {? 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: CA= / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

SampleiD: ? 

Surrogate 
Spiked 

Nitrobenzene-dS 10 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol / 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1·~'i 11 
"/.,7-(q '1.~ 

"1-40 "l~ 
';.~, :l-j 
'1-1 r.. ~~ 

1-l'i 1~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

_17 0 

!l..P 
.,~ 

)-4 
iY 
1" J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

. 



LDC #: '"'" ~~>1~., VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

0 
METHOD: GC/MS BNA (EPA SW 846 Method 827oeJ 

Page:_1_of_1_ 

Reviewer:__.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = ILCSC - LCSDC I* 2/(LCSC + LCSDC) LCSC = laboratory control sample concentration LCSDC:::: Laboratory control sample duplicate concentration 

LCS/LCSD samples: L.~ otC..O - ~I '2- ':!>'2> Y 

I I 
Spike Spike II I CS II ICSD II 
Addft Concen~,tion 

I II II Compound 
( "'"" ) 

{ \A9r )y Percent Recove!l Percent Recove!l_ 

1 r:s " "'~n I r:<: iJ 1 r:<:n 
c. ··-

D 

Phenol ~l:).C;::I Q,o,o 2.(;. _.,.... l-1·0 3:? 'b"> -o4 :.1 
N.Nitroso-di-n-propylamine "q.~ to'-\. I ~~ ~~ 'b0 '60 
4-Chloro-3-methylphenol "~- I I>~. "2( <,(\ ~~ l{j ~~ 
Acenaphthene I r,l-."' l:.b-b 1~ 7"1 S{'2:> 1{_3 

Pentachlorophenol \l.O • () \tpO ~~ IS \ 4~ "!~ qoj. "14 
Pyrene (,jO. 0 11'?-0 Sl- ·'l> ~I·~ \0~ JO~ \02-- 11J'2/ 

1 cstl esc I 
RPD 

~ '2., 

I I 
0 0 
~ (, 

0 0 

~ ..,._--

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 0 
METHOD: GC/MS BNA (EPA SW 846 Method 827~ 

/v J N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)<I.lN.l(DFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

1.\~0- "">1--2-~6 2- 1'~) A, = Area of the characteristic ion (EICP) for the Sample I. D. ~V'.> 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard c () (;~.-) Cw•Xl) I, = Amount of internal standard added in nanograms (ng) Cone.= -ws'1 eS"" 

v. = Volume or weight of sample extract in milliliters (ml) or ':2-?7"'' 'T '2. ( 2 ·1\!~)CJ-SO) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 2k>·-;... "'cr ) ~ 
Df = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
corcentra\ion C~ncentrati~n 

Qualification 

RECALC.wpd 



LDC Report# 36559A3a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ (from SOG 460-114456-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surroqate %RILimitsl Comoound Fla~ AorP 

CFSWP-018-SW CLP-2 Decachlorobiphenyl 149 (16-144) All compounds NA -

CFSWP-01 9-SW c·LP-2 Decachlorobiphenyl 171 (16-144) All compounds NA -
CLP1 Decachlorobiphenyl 160 (16-144) 

CFSWP-020-SW CLP-2 Decachlorobiphenyl 169 (16-144) All compounds NA -
CLP1 Decachlorobiphenyl 175 (16-144) 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS/D 460-372342 4,4'-DDD (CLP 2) 156 (61-150) - NA -
(All samples in SDG 4,4'-DDD (CLP 1) 167 (61-150) -
460-114944-1) 4,4'-DDE (CLP 1) 158 (58-150) -

4,4'-DDT (CLP 1) 161 (58-150) -
alpha-BHC (CLP 1) 159 (63-150) -
alpha-Chlordane (CLP 1) 153 (60-150) -
beta-BHC (CLP 1) 155 (61-150) -
delta-BHC (CLP 1) 166 (54-150) -
Dieldrin (CLP 1) 162 (60-150) -
Endosulfan I (CLP 1) 156 (64-150) -
Endosulfan II (CLP 1) 159 (62-150) -
Endosulfan sulfate (CLP 1) 157 (62-150) -
Endrin (CLP 2) 151 (60-150) -
Endrin (CLP 1) 164 (60-150) -
Endrin aldehyde (CLP 1) 164 (62-150) -
Endrin ketone (CLP 1) 155 (64-150) -
gamma-BHC (CLP 1) 155 (65-150) -
gamma-Chlordane (CLP 1) 151 (57-150) -
Heptachlor epoxide (CLP 1) 157 (66-150) -
Methoxychlor (CLP 1) 159 (52-150) -

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36559A3A_RA4.DOC 



XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36559A3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 7/~ ~{, 
Page:_Lof_f 

Reviewer: p 
2nd Reviewer: c 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XII/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I llalidaticc Ama 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes /J.'? 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound auantitation/RULOQ/LODs 

Taroet comoound identification 

System Performance 

I n"P'"" nf rloto 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

Notes· 

I I 
A1A 

A 
'A.,b, . /. 

6 
A 
(1)1) c~=-

,s...J 

\J t!)~ 

-5v) 1.<!.1::> 

N 
A 

~ 

6, 

/'::, 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36559A3aW.wpd 

Ccmmects 

~~ /llAI :=-....0 

c..tA ;.,...J 

OrMW-'6"02 -A& 

\o 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

( #>0-114<1%-1 I 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

I 



LDC#: 

Level IV checklist_8081A_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: _Lot~ 
Reviewer:~ __.. 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I 1 to confirm 

If any percent recovery (%R) was less than 10 percent, was a reanalysis perlormed 
to confirm o/oR? 

internal standard area counts within :t 50% of the average area calculated 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

1/Water. 

of each matrix? 

of data was found to be 

Level IV checklist_8D81A_rev01.wpd 

Yes No NA 

Page1_.ot 1---
Reviewer: ~'T 

2nd Reviewer: C7 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F.Aidrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:==================================================================-------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: ..3~ ST '7 .IT 3.;._ 

METHOD: ~C HPLC 
Are surrogates required by the method? Yes __ or No 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

/' l"jease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
U N N/A Were surrogates spiked into all samples and blanks? 

7NJN/A Did all surra~ ate recoveries (%Rl meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

l (!.I-I' - ,_.,. e t4"1 ( '"'- 1'-l'i ) .1 cW\- /P 
( ) 

( ) 

I I 

']... 

I 
~ 

I 

Q-

I 
n\ ( ~ 

i I 
\ 

(!.,\.-I" 1 6 !bO ( ~ .1 
( 

( ) 

3 I lb9 ( ) 

' J, \l'S ( I; ) I; 
( ) 

( ) 

( ) 

I 
I 1'(1~ lfloo--:; 1 "L:.,t;~-" j 

I 
.l I 

li-s\. ( ~ 
i I 

~ ( 

( 

I I I I I 

( 

i I 
( 

( 

I I I I I 
( 

~ I ( 

( 

SurroQate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo{e)Pyrene s 1 ~Chloro-3-Nitrobenzene 

8 4-Bromofluorobenzene (BFB) H Ortho-Ternhenyl N Terp_J:!enyl-014 T 3,4-Dinitrotoluene 

c· a a a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin 

0 Bromochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-propyltin 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCM) w Tributvl Phosohate 

F 1 4- . •fnFRl I R 4- X Trinh.ovll 

SUR_r1.wpd 

y 

z 
AA 

88 

cc 

/ / 
Page:_of_ 

Reviewer:-----L:2_ 
2nd Reviewer:__Q 

Qualifications 

1-lO 

f../'() 

tJ'(/ 

jV\') 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2 4-Dichloroohenvlacetic acid 

2 5-Dibromotoluene 

I 

I 

I 

I 



LDC#: <S'-IT1,.g 6~ 

METHOD: /GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

7 
Page: _!of_ 

Reviewer:_____E[ 
2nd Reviewer:~ 

/Plilase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". . 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

~e'7,1,~~fD Only 
~ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Comoound %R (Limits} %R (Limits} RPD !Limits) Associated Samples Qualifications 

\.(!:;, /P 'l'>o- ~ .. .Pol' c ~-- ... ( ) c ) c:u.J. CJt.)..)._ . \" J.J.:,j p 
?>1?-~~ :v G ( I \j) ( ) ( ) <u.f tJl? I 

( ) ( ) ( ) 

( ) ( ) ( ) 
I 

( ) ( ) ( ) I 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ' ' { 

( ) ( ) ( ) 

c ) c l c l 

( ) ( ) ( ) 

c l c ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( . ) ( ) ( ) 

{ ' \ { \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ' { ' 

LCS_r1.wpd 



FORM III 
PESTICIDES LAB CONTROL SAMPLE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-114944-1 

SDG No.: 

Matrix: Water Level: Low Lab File ID: P4194969.D ------- ---- -------------
Lab ID: LCS 460-372342/2-A Client ID: 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS # 

COMPOUND (ug/L) (ug/L) REC REC 
41 4 I DDD M tl? ,_ 0.800 1.25 15E V61-150 * 
414 I DDD N"l C!.PI 0.800 1. 34 167 /61 150 * 
41 4 I DDE 0.800 1.15 143 58 150 
41 4 I DDE -.1 Q.1, \' 1 0.800 1. 26 15B V5B-150 * 
41 4 I DDT O.BOO 1.1B 14B 58 150 
4, 4 I DDT e C!..t--1'\ 0.800 1.29 161 v5B 150 * 
Aldrin 0.800 0.841 105 60-150 
Aldrin O.BOO 0.942 11B 60 150 
alpha BHC 0.800 1.12 14 0 63 150 
alpha BHC !>.. LL. r' 0.800 1.27 159 V63-15o * 
alpha Chlordane O.BOO 1.13 141 60 150 
alpha Chlordane s a.I-\JI 0.800 1.22 153 VfiO 150 * 
beta-BHC 0.800 1.1B 14B 61-150 
beta-BHC £> C!..\.i'l 0.800 1. 24 155 l/'61 150 * 
delta BHC 0.800 1.1B 147 54 150 
delta BHC c_ a.1-PI 0.800 1. 33 166 _.....-54-150 * 
Dieldrin 0.800 1. 20 150 60 150 
Dieldrin I a. ~..e ' 0.800 1. 29 162 _,-60 150 * 
Endosulfan I 0.800 1.1B 148 64-150 
Endosulfan I \-\ 1!, \. (' I O.BOO 1. 25 156 _......-64 150 * 
Endosulfan II 0. BOO 1.19 148 62 150 
Endosulfan II L 111-f I O.BOO 1. 27 159 _.....62 150 * 
Endosulfan sulfate 0. BOO 1.19 14B 62 150 
Endosulfan sulfate N <!.vP 1 O.BOO 1. 26 157 _...-62 150 * 
Endrin \'--. l-\11' v O.BOO 1. 21 151 __.-oo 150 * 
Endrin K._ l!,\1{/ I O.BOO 1. 31 164 _./60 150 * 
Endrin aldehyde O.BOO 1.15 144 62 150 
Endrin aldehyde K M(:'l 0.800 1. 31 164 62 150 * 
Endrin ketone O.BOO 1.1B 147 64 150 
Endrin ketone & CLf I 0.800 1. 24 155 _.... 64-150 * 
gamma BHC (Lindane) O.BOO 1.13 141 65 150 
gamma BHC (Lindane) ? t-v\' I 0.800 1. 24 155 ..... 65 150 * 
gamma Chlordane O.BOO 1. 09 136 57-150 
gamma Chlordane T t!.v\' 1 O.BOO 1. 21 151 .-57-150 * 
Heptachlor O.BOO O.B85 111 60 150 
Heptachlor O.BOO 0. 9B3 123 60 150 
Heptachlor epoxide 0.800 1.14 142 66 150 
Heptachlor epoxide 0 <!-vf' I 0.800 1. 26 15 ...... 66 150 * 
Methoxychlor 0.800 1.18 147 52 150 
Methoxychlor 1"' 1!.-llfi O.BOO 1. 27 159 V"-52 150 * 

# Column to be used to flag recovery and RPD values 

FORM III 8081B 
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LDC #: -.3 ~>-S'~I'!-2:.-. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _L_ of J 
Reviewer: FT 

2nd Reviewer: @ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/17/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

-

Reported 

100 

CLP2 0.9940 

0.5237 

CLP1 0.8856 

0.4581 

Where: 

-------

Recalculated 

100 

0.9940 

0.5237 

0.8856 

0.4581 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9673 0.9673 7.5 

0.5368 0.5368 5.9 

0.8689 0.8689 8.8 

0.4442 0.4442 9.3 

Recalculated 

%RSD 

7.5 

5.9 

8.8 

9.3 



LDC#: 36~>-'7'-'1.3.<=< VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 • (N - C}/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng} 

I BecalcJIIated I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

~ ~~\ c. I"' II "' eM .to .,...} '"""' \ (U.I':2- \DO \0,....- JO-z-.4- ~-~ 
1\A.t. t-evo ~'"' v~ v \00 lo....- \OZ.. "V v- . 7.--

_l~ e.t..f1 \00 \b<;" JoC~ --':>·'> 
J \00 \l~ lli . ., 14·7 

/ .) 
Page:_of_ 

Reviewer: __IT 
2nd Reviewer: ~ 

I Recalc11lated I 

I %0 I 
~d 
)...]-.-

s:~ 

I'L 'I --

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: <5 t.. S"S;"NJ :3 "'- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of~ 
Reviewer: FT , 

2nd reviewer: (?'\. 7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample : 
.,., 

Surrogate 
Surrogate Column Spiked 

I I I 
Tetrachloro-m-xylene ~p~ ,oJ 
Tetrachloro-m-xylene I 
Decachlorobiphenyl ~~-fl 

Decachlorobil:lhenvl 
I J 

S I ID am pte : 
Surrogate 

SurroRate Column Spiked 

I I I 
Tetrachloro-m-xylene 

Tetrachloro-m.xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample : 
Surrogate 

Surrogate Column Solked 

I I I 
Tetrachloro·m·xylene 

T etrachloro·m·xylene 

Decachlorobiphenyl 

Decachloroblphenvl 

S I ID ample : 
Surrogate 

Surroaate Column Soiked 

I I I 
T etrachloro·m·xylene 

Tetrachloro--m·xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

I 

I 

I 

I 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re[!:Orted 

8"f,::. Pl.pl-"'f ~"' 'i/i.Q -· </i 
~~~-~ "" 111 
/~fJ,<j /'1</ 

Surrogate Percent 
Found Recovery 

I Re[!:orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Percent Percent 
Recov!_ry Difference 

I Recalculated I I 
~ 0 

S(k' 
' 

I </"! 
J'/'-1 

Percent Percent 
RecOV!_ry Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Notes: _____________________________________ _ 

SURRCALC.3C3 



LDC#: <36S'~<j/}d«: VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: _!of_/ 

Reviewer: L 7 
2nd Reviewer: c:J;1 

c.:::::=--' 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: 1.V::> ':11.>0 ~ ~ 1- '2 ~':I).--

F LCS II LCSD II LCS/LCSD I 
: _ Percent Recovery{ _____ferce~_!l.ecovery JJ ~PO J. 

LCSD LCS [- Reported J Recalc. JJ Reported I Recalc. IL Repo~d J Recalc. J: 

''*' I HI II 119 llt9 II (7 I 11 
14~ I t'\-~ II ')-"" i1"l-"1 II 1..J I d 

gamma-BHC 

I I· I""-> o.O\S~ 

4,4'-DDT I· Js( \.0_3 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

V:\Va1idation Worksheets\Pesticides\LCSDCLC_pestwpd 



LDC #: 3 '- S S~ /T 3.:;: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

(" / Page: __ of __ 

Reviewer:~ 
2nd reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

t J, ~"" Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&l!!J!Y.liDFll2.0l Example: 
(A,)(RRF)(V,)(V,)(%5) 

A, = Area of the characteristic ion (EICP) for the Sample I. D. \.~ 1\ t. o- ?-=j-:z ~ ~ 'Y' L)l J 90T 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

( Ca'\"2-r.toe:z.CP) ( JOO} ( \ l I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or 
( 27..<;{<-lo'Z.? )(o.9~J?) ( .. so) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
\. l ~ ~~--d \, v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

o/oS = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Co~centra~ion Concentration 

# Samole ID Comoound ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36559A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 11, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ (from SDG 460-114456-1) was identified as an equipment 
blank. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
114944-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36559A3b 
SDG #: 460-114944-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~);& 
Page:_Lof_l 

Reviewer: E-? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea 

I. Sample receipVTechnical holdino times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes /I? 
' 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Taroet compound identification 

)(II "· '". ''' o<< 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11? 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client JD 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-8W 

I I Comments 

A ,A 
A-,./J o;. f'<>P /Jol .6 w 

ll. cw =-~ 
.ll. 

NP F:b""" C.,ff'IIW -I'T/62- A~ (1/WJ- 1/'/r/56 -I) 
A 
rJ 
A ~ I.P 
!J 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-114944-1 

460-114944-2 

460-114944-3 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

L:\Roux Associates\Columbia Falls\36559A3bW.wpd 
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LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_tof ;_ 
Reviewer: ?/ 

2nd Reviewer: G: ~ -



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_261 ;1.
Reviewer:___t'Z.. 

2nd Reviewer:~ 



LDC#: ..3<::; S'o~/~3h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~f _/' 

Reviewer: FT 

2nd Reviewer: Y 
~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 511112016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 
- --·--

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

-

Recalculated 

%RSD 

6.6 

5.2 



LDC#: 
<3(. ~7'/J ~ 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_-b'f_/ 

Reviewer:--,E+--
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 WI/ ~11 (,jc;j/t, fC45 J2{,o -1 Ot~ fooD /02.0 

-2- d4-{' joOb "JJ$2:> 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 

CF/Conc. %0 %0 
CCV 

J0~3- </ :z.-• .3. ,....._3 
1JI3. 0 f-7 /· 7 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3~.IT'7/t~ 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s leiD -··· ·- .. .4</ ) . ' 

Surra ate 

I 

I 
De./?) 

J, 

........... ,_. ·-· 
Surra ate 

I 

---- ------··--·-· 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

0 Bromochlorobenene J 

E 1 ,4-Dlchlorobutane K 

F 1 4-Difluorobenzene lDFB) L 

SURRCLC_r1.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Surrogate 
ColumnfOetector S iked Found 

I I I 

I 
C.W}.-

I 
/0 0 

I 
Cf'l· 0 

tUJ~t J 'f-33 

Surrogate Surrogate 
Column/Detector S iked Found 

I I I 

··---· 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo{e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane Q Dlchlorophenyl Acetic Acid (DCAA) 

Bromo benzene R 4-Nitroohenol 

s 
T 

u 
v 
w 
X 

Percent 
Recove 

Re~orted I Recalculated 

<>tl/ 

__ I ___ 
9</ 

'~ "13 

Re!;!orted Recalculated 

---- ·--

Surrogate Compound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-propyltin 88 

Tributyl Phosphate cc 
Triohenvl Phosohale 

Page:___!at / 

Reviewer: c:Jt 
2nd reviewer: _ 

Percent 
Difference 

I 
0 

I c) 

Percent 
Difference 

I 

Surrogate Compound 

Tetrachloro-m- xylene 

2-Bromonaphlhalene 

Chloro-octadecane 

2,4-Dichlorophenylacetic acid 

2,5-Dibromotoluene 



LDC#: <..3bQJ;t-~ VALIDATION FINDINGS WORKSHEET Page:__5f_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ,......---GC _HPLC 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} • 2) I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: f.&:. /P Y foO- "37 OJ 0 <j _3 

I~ 
Spike 

Ad~n. 
( l<l ) 

I LCS LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

!\ 'Of P'-0 </-0 tf. L) 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 
Concen:iion 
( I>! ) I Percent Recovery 

LCS LCSD I Reported I Recalc. 

~---I 2-- s. or I :W' ;;.B 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Ref:!orted I Recalc. II Ref:!orted I Recalc. 

t2~ /2G. I / 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aaree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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LDC #: J ~ ~r?'/1- 3) 

METHOD: Ac HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= IAliFvliDfl Example: 

I 7 
Page:_of_/ 

Reviewer: FT 
2nd Reviewer:~ 

(RF)(Vs or Ws)(o/oS/100) 
Sample I D. L~ t.f/pO ~ 

37"1.. ;.v? 
Compound Name 11-ro c./o T I z (, 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound Concentration = ( 2. 7 ( ~ }( ( I ) 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# Sample ID 

tJ.C.o I 

SAMPCLC_r1.wpd 

- (.S< 

</7 

Reported 
Compound Concentrations 

( l 

'-f777H (.2o) - /2/-3 
g 3"t61~ (o.oz3") 

()-."""V) 

12 IA"'.J-/v 
Recalculated Results 

Concentrations 
( l 

pr,o- I -
~ /).. 
3 /~ 

.; ;;-r, 

~ /3 
6 j'.>l 
7 /), 
J( j3 

~-

Qualifications 

J __ l_L /2/3.0 

i·l I 

I ,.c, I 

S" ·? 
/.Z-

. .3 

7J.</ 
'/l7. <I 



LDC Report# 36559A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 
CFSWP-021-SW 460-114944-4 Water 06/06/16 
CFSWP-022-SW 460-114944-5 Water 06/06/16 
CFSWP-009-SW 460-114997-1 Water 06/07/16 
CFSWP-010-SW 460-114997-2 Water 06/07/16 
CFSWP-011-SW 460-114997-3 Water 06/07/16 
CFSWP-012-SW 460-114997-4 Water 06/07/16 
CFSWP-013-SW 460-114997-5 Water 06/07/16 
CFSWP-DUP1-SW 460-114997-6 Water 06/07/16 
CFSWP-011-SWMS 460-114997-3MS Water 06/07/16 
CFSWP-011-SWDUP 460-114997-3DUP Water 06/07/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36559A4A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-013-SW and CFSWP-DUP1-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ua/Ll 

Analvte CFSWP-013-SW CFSWP-DUP1-SW RPD (Limits) Flaa AorP 

Aluminum 30.0 34.6 14 (S30) - -

Barium 78.0 81.2 4 (S30) - -

Calcium 46500 47700 3 (S30) - -

Copper 2.2 11.7 137 (S30) J (all detects) A 

Magnesium 10700 11100 4 (S30) - -

Manganese 10.7 11.0 3 (S30) - -

Potassium 530 556 5 (S30) - -

Sodium 2030 2120 4 (S30) - -

Vanadium 1.9 1.8 5 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-114944-1 

I Sample I Anal~te I Flaa I AorP I Reason 

CFSWP-013-SW Copper J (all detects) A Field duplicates (RPD) 
CFSWP-DUP1-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 
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LDC#: 36559A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-114944-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: I \1,\1\0 
Page:__lof \ 

Reviewer: 0'\:::> 
2nd Reviewer: C. .< 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ar"" 

Sample receipVTechnical holding times ~ bl~-\\\0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, oil ' ' n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-018-SW 

CFSWP-019-SW 

CFSWP-020-SW 

CFSWP-021-SW 

CFSWP-022-SW 

CFSWP-009-SW 

CFSWP-01 0-SW 

CFSWP-011-SW 

CFSWP-012-SW 

CFSWP-013-SW 
~:"o '>Q0..."-'2-J 

CFSWP-DUP'-1-SW 

CFSWP-011-SWMS 

CFSWP-011-SWDUP 

~ 
0 
~ '!,A~-;: t \ <-.."\ 
[:::>.,_ \)'-.)'? 

~ 
~ LC'S 

S.N ~"V~ (,o 
A 
p.,_ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

t\'-\ 
~ 

'"' 
D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-114944-1 

460-114944-2 

460-114944-3 

460-114944-4 

460-114944-5 

460-114997-1 

460-114997-2 

460-114997-3 

460-114997-4 

460-114997-5 

460-114997-6 

460-114997-3MS 

460-114997-3DUP 
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SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
~ 

Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
,... 

Were %RSD of isotopes in the tuning solution s:5%? ...-

Ill. Calibration ,... 
Were all instruments calibrated dailv, each set-uptime? 

Were the proper number of standards used? ,-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ,... 
120% for mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? I' 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks 
./ validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
,.--

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ,-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ./ 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :0 20% for / 
waters and :0 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used tor samples that were~ 5X the RL, including when only one of the duplicate 
samole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? /" 

Was an LCS analvzed oer extraction batch? 
_..... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 

./ 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 
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Reviewer: 'C>Q 

2nd Reviewer: G= / 
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LDC #: ~!.::iS. S•[f.\~""-1 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
..--

of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis_ performed? / 

IX /CP Serial Dilution 

Was an JCP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPV>100X the MDLIICP/MSl? 

/ 

_.--· 
Were all oercentdifferences f%Dsl < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. .--
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page: 'Zof z_ 
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2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ot"
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

.1n · An~lvh• I i<:t ITA I \ 

'\- \\ w 1\i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, z,;)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/l.c,, 1-1> w 1\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I"'""" 61 <>; 6• R< Ro "n "' "' "' "' "' Dh "' Mo ,_,, 'H I<' <:, a, "' Tl \1 7o Mo R <:o Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC#: 36559A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

~~ lN NA Were field duplicate pairs identified in this SDG? 
lJIN NA Were target analytes detected in the field duplicate pairs? 

Concentration (u!=J/L) 

Analyte 10 11 

Aluminum 30.0 34,6 

Barium 78.0 81.2 

Calcium 46500 47700 

Copper 2.2 11.7 

Magnesium 10700 11100 

Manganese 10.7 11.0 

Potassium 530 556 

Sodium 2030 2120 

Vanadium 1.9 1.8 

Page:_\_of~ 
Reviewer: :::Sv 

2nd Reviewer: W 

RPD Qual. 
(<30) (Parent Only) 

14 

4 

3 

137 JdeUA (det) 

4 

3 

5 

4 

5 

II L DC F I L E S E R V E R IV a l1 d at 1 a n IF I E L D 
DUPLICATESIFD_inorganici36559A4a.wpd 



LDC #: %'SE\"' ~"\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

---;(\) 

~'..di> 
:s.c~ 
\-b'..\\0 

(__(_'J 

'Z-\ '-'"' 
<:_(_;\,) 

\S.:'-\'\ 

Where, Found= concentration On ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ L\-Ch\\~\L ~0~'-....- \00~/~~ 
~ ~ L-1 

CVM (Initial calibration) 
~ 'S.. oi'S. u-~ '-- S uq\'-- \OLt-~ 

.__, 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~ S\'S.,Iua\'- soo '>"\ \ '-- \03:.'1~?-.-

-.J ~ 

CVAA (Contining calibration) 

~ L\ .\""S,.\o 1..>"\\'- :s '""""\ '-- ~'S.I'-~ 
'--' '--' 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
e:eQcded 

%R 

\Dc:Y'/~ '?-

LO\Yv?-

\0~'7~'?---

q~(_'?-

I 

Page:__l_of~ 
Reviewer: ·--:;:,0 

2nd Reviewer: .= 

Acceptable 
(Y/N) 
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~~ 

~ 
lr 

Commenffi: ______________________________________________________________________________________________________________ ___ 
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LDC #: 3:>~"\£\~""' VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ of~ 
Reviewer: :S 'V 

2nd Reviewer: c::::;,. 
<---

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True::::: Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

"3;::.":;. ~~ 

\~--~"\ 
LL', 
1..() ·J ... l.<? 

~s 

'1o'..."'S"6 

V...R 
'2o':¥\ 

Sel?-
'""to' <:;.(.tl 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS I I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s \a\.""::.\ -..)~ '- \ oc::::. ~ \..., 

Laboratory control sample 
-~ SJ '~'?:> u_~ \._. 'SO ·.J"\\ '--

'-" 
Matrix spike (SSR-SR) 

~ 'LUc::"':>~~\1.....-- -z..S. ~'--
'-' 

Duplicate N" z. \ ~'-\- '-.)o, \ \..... 2... \ \q_ '"""'\ '--......._, ~ 

ICP serial dilution 

"""' 
\ 'c'-'< ""S u;~ \..._... l o\lo"\..v~ \.. 

I eecalclllated I 
I %RIRPD/%0 I 

lCJ'Z ... f'~?-

\ <::::)\ '"!_,?---

'""\ '1S .__ c~--

Q,\%,~ 

L~<>l:v 

Acceptable 
%R/ RPD/%0 (YIN) 

\ a;-z_.,..: ~ ~ 

lo\..1-~ J 
I 

q8,.('.,:"?--

o-' ~r .. ,s?-<::;; 
z__:s,f..v y '-

Comments: __________________________________________________________________________________________________ -===================== 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of~ 
Reviewer: :S.Q 

2nd reviewer: {)= ..< 

P) ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'f.( Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments and within the linear range of the ICP? 
IY!N N/A Are all detection limits below the CRDL? 
v r 
Detected analyte results for ---"--""'-\._"\_.l, __ _,~_:_..~~------- were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. 
Dil = 

# 

(RD\(FVl(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

" 
2-

3, 
4 
~ 
\o 

_"l 
6 
'\ 
lo 
\\ 

RECALC.4SW 

Recalculation: 

~-.:::::>"' 0 .::,~ "-""i '-
\)·,\~ z_ 

Analvte 

~<::_, 

f-:>.-. \ 
~ 
G,__ 
c::..'-"-
~ 

'\-.A..-:;;,) 

~ 

~ 
v 

Go. 

Reported Calculated 
Concentration Concentration Acceptable 
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LDC Report# 36559A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-114944-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-018-SW 460-114944-1 Water 06/06/16 
CFSWP-019-SW 460-114944-2 Water 06/06/16 
CFSWP-020-SW 460-114944-3 Water 06/06/16 
CFSWP-021-SW 460-114944-4 Water 06/06/16 
CFSWP-022-SW 460-114944-5 Water 06/06/16 
CFSWP-009-SW 460-114997-1 Water 06/07/16 
CFSWP-010-SW 460-114997-2 Water 06/07/16 
CFSWP-011-SW 460-114997-3 Water 06/07/16 
CFSWP-012-SW 460-114997-4 Water 06/07/16 
CFSWP-013-SW 460-114997-5 Water 06/07/16 
CFSWP-DUP1-SW 460-114997-6 Water 06/07/16 
CFSWP-018-SWDUP 460-114944-1DUP Water 06/06/16 
CFSWP-01 0-SWMS 460-114997 -2MS Water 06/07/16 
CFSWP-01 0-SWMSD 460-114997 -2MSD Water 06/07/16 
CFSWP-011-SWMS 460-114997-3MS Water 06/07/16 
CFSWP-011-SWMSD 460-114997-3MSD Water 06/07/16 
CFSWP-011-SWDUP 460-114997-3DUP Water 06/07/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFSWP-011-SWMS/MSD Chloride - 116 (90-110) J+ (all detects) A 
(All samples in SDG 
460-114944-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36559A6_RA4.DOC 



Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-013-SW and CFSWP-DUP1-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/L) 

Analyte CFSWP·013·5W CFSWP-DUP1-SW RPD (Limits) Flao A or P 

Hardness 156000 ug/L 156000 ug/L 0 (<30) - -

Alkalinity 179000 ug/L 160000 ug/L 11 (<30) - -

Total dissolved solids 173 mg/L 159 mg/L 8 (<30) - -

Total suspended solids 1.2 mg/L 1.1 mg/L 9 (<30) - -

Ammonia 23.0U ug/L 27.9 ug/L 19 (S30) - -

Chloride 1780 ug/L 1700 ug/L 5 (<30) - -

Fluoride 39.2 ug/L 38.3 ug/L 2 (<30) - -

Sulfate 1910 ug/L 1960 ug/L 3 (<30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR, data were qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and 1.1sable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-114944-1 

I Samele I Anal~te I Flaa I AorP I Reason 

CFSWP-018-SW Chloride J+ (all detects) A Matrix spike/Matrix spike 
CFSWP-019-SW duplicate (%R) 
CFSWP-020-SW 
CFSWP-021-SW 
CFSWP-022-SW 
CFSWP-009-SW 
CFSWP-01 0-SW 
CFSWP-011-SW 
CFSWP-012-SW 
CFSWP-013-SW 
CFSWP-DUP1-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-114944-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-114944-1 

No Sample Data Qualified in this SDG 
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LDC#:. __ ~36~5~59~A~6~----- VALIDATION COMPLETENESS WORKSHEET 
SDG #:------'4":6':"0_,-1,....14""9""4"'4-__,1--:-___ 
Laboratory: Test America. Inc. 

Level IV 
Date:<\,,\,"' 

Page:_iofZ 
Reviewer: ..:Sv 

"Sa 2nd Reviewer: c;;. / 
METHOD: (Analyte) Alkalinity ISM2320Bl. Ammonia-){IEPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.01. Total Cyanide I EPA Method 335.41. Hardness ISM2340C). Nitrite/Nitrite-N IEPA Method 353.2), TDS ISM2540Cl. 
TSS ISM2540Dl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Comments 

I. Sample receipVTechnical holdinq times A.. i/;{1.6> -\ ''"' 
II Initial calibration ~ 

Ill. Calibration verification ~ 
IV Laboratorv Blanks ~ 
v Field blanks t--J 

VI. Matrix Spike/Matrix Spike Duplicates <;w \Jh\v = ( ,., ,~\ ~'S., l~ 
VII. Duplicate sample analvsis ~ 'Vv'? / 

VIII. Laboratory control samples A.. 1-c..<:.i 'C) ~ S¥:.'""-
IX. Field duplicates SV0 P'J:: c,o,,-\ 
X. Sample result verification 

)([ (), oil • ''riot' 
{>... 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

1 CFSWP-018-SW A\\ 460-114944-1 

2 CFSWP-019-SW 460-114944-2 

3 CFSWP-020-SW 460-114944-3 

4 CFSWP-021-SW 460-114944-4 

5 CFSWP-022-SW 460-114944-5 

6 CFSWP-009-SW 460-114997-1 

7 CFSWP-01 0-SW 460-114997-2 

8 CFSWP-011-SW 460-114997-3 

9 CFSWP-012-SW 460-114997-4 

10 CFSWP-013-SW 460-114997-5 

11 CFSWP-~pi-1-~'~ v 460-114997-6 

12 CFSWP-018-8WDUP f::>...\'1(... 460-114944-1 DUP 

13 CFSWP-01 0-SWMS C..t--> 460-114997-2MS 

14 CFSWP-010-SWMSD 460-114997-2MSD 

15 CFSWP-011-SWMS w.o \..)1}- I.JOz. \..J\,\.,., 460-114997 -3MS 

16 CFSWP-011-SWMSD .\ .\ l. \.., 1 460-114997-3MSD 

o'Qo'-'<- ~w~ ~ -t= 
V:\LOGJN\Roux Associates\Columbia Falls\36559A6W.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/06/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

Water 06/07/16 

I 



LDC #: 36559A6 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-114944-1 leveiiV 
Laboratory: Test America. Inc. 

Date:"]\\\\\'." 

Page:~of'Z 
Reviewer: ~'Q/ 

2nd Revlewer:__,i,;."""'L.'---

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammania-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0), Total Cyanide (EPA Method 335.41. Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFSWP-011-SWDUP 3oll.O 'XS. ""<-<:JS ~"~ ~'<- 460-114997-3DUP Water 06/07/16 

18 

19 

20 

21 

I?? 

Notes: _____________________________________ _ 

L:\Roux Associates\Columbia Falls\36559A6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method·lnorganics (EPA Method~~) 

Validation Area Yes No NA 

I. Technical holdinct times 
. ..-

All technical holding times were met. 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated dailv, each set-uptime? 
. ..--

Were the proper number of standards used? 
./'"' 

Were all initial calibration correlation coefficients > 0.995? r-

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reouired? (Level IV onlvl / 

Were balance checks performed as reauired? (Level IV only) / 

/11. Blanks 

Was a method blank associated with everv sam ole in this SDG? 
,....... 

Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

was used for samples that were~ SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
__... 

Was an LCS analyzed oer extraction batch? 
,....... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% l85-115% for Method 300.0\ QC limits? .,/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sarr~ples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~of 'Z... 
Reviewer: :::5'V 

2nd Reviewer: 6 :;,;?"' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Targel analvles were delecled in the field blanks. 

WETC~EPA_2010.wpd version 1.0 

NA 

/ 

Page: ·-z.ot-z.... 
Reviewer:. "0"9 

2nd Reviewer:t/'~ / 

Findings/Comments 

. 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

!'l~mnl" In ~ -----

Page:_1 of_1_ 

Reviewer: J~ 
2nd reviewer: ( / 

frl ;'j t(F ¥c N()2 
::-., / -

\ \\ pH DS Cl F 0 '~oJO-P04~~~~HfJrKN TOC Cr6+ CIO{ \-\o._,6,~~ ( \S. ">J 
pH~~ ~0, 'So:: 0-PO, Alk.CN 'NH, TKN TOC Cr6+ CIO, 

f2c.::. \2- pH TDS Cl F NO, NO, SO, 0-Po,JJJ:;N NH, TKN TOC Cr6+ CIO 
~ 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 
~ . . uc. \"S"\Y: I pH TDS Cl F NO, NO, SO, 0-PO, AI!/GN).JH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk~ Nl::l., TKN TOC Cr6+ CIO 

OL'- tS -{ Ia I pH TDS ~~'f){o,l N'@/s~)O-PO, Al!/c:N~H)TKN TOC Cr6+ CIO 
......,~ ~ .......... ':-:-:-":' 

I pH TDS C F NO NO SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO --
ac.\\ WlNO, No,/soJo-Po, AI~}::;N NH, TKN Toe Cr6+ c1o c:-~ ·~ ~~~ pHftos:fl 

pH ToS CtF NO, NO, SO 0-PO 'Aik CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH,TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I nH Tn!'; r.1 F NO. NO. !';0. 0-PO. Alk r.N NH. TKN TOr. r.rR+ r.10. 

Comments: _________________________________ _ 

WC.wpd 



LDC #: 36559A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

]7Jp,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__}_of~ 

Reviewer: ;:-s,s-. 
2nd Reviewer:._Y'-"1::=._ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken 
N N/A Were all duplicate sample relative percent differences (RPD) ::'. 20% for samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I~ Hn 1\.11,.,.,· 
MS MSD 

RPn II irnitc::l 6n.:~lut~ •. •. 
15/16 w Cl 116 (90-110) All J+det!A (de!) 

Comments: ______________________________________________________________________________________________________________ ___ 

36559A6.wpd 



LDC#: 36559A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 10 11 RPD (<30) 

Hardness 156000 (ug/L) 156000 (ug/L) 0 

Alkalinity 179000 (ug/L) 160000 (ug/L) 11 

TDS 173 (mg/L) 159 (mg/L) 8 

TSS 1.2 (mg/L) 1.1 (mg/L) 9 

Ammonia 23.0U (ug/L) 27.9 (ug/L) 19 

Chloride 1780 (ug/L) 1700 (ug/L) 5 

Fluoride 39.2 (ug/L) 38.3 (ug/L) 2 

Sulfate 1910 (ug/L) 1960 (ug/L) 3 

Page:~of' 
Reviewer: ':Sv 

2nd Reviewer: ?'~ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36559A6.wpd 



LDC#:~\?§p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ofi_ 
Reviewer: <S~ 

2nd Reviewer: . .:C?T:::...~--

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~9 was recalculated.Calibration date: 10\ \'-'<\ \ \o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

.:sG\l \ 'S':. \'C. 
Calibration verification 

.:s..cAJ ~coS.·Z:: ~:=l 
Calibration verification 

"Si-'-' ~ '.Z.\ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

{()~:, s4 

s5 

s6 

~'"""'~ 
10\,1..-s ~.0,/~\1... 

h-"·~;z.~~.'-

So"' - "() 

:\1 iJ:S \ 1-)b,::.U D ~"~:;~L 

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (m!=!/L) Area r orr" r orr" (YiN) 

0.0 248461 

0.1 1307994 0.9995 0.9995 

0.5 4316647 

1 8027546 ~ 
2 16854510 

4 31532148 
,..,_,.,__ 

~ Z.~\'- C\8._ "~'~I?- '¥\7."?.--

"'' ""'1>"'> "'\.\ "::!,-.;, 

"[,S,~'-. Qcz,. ...., )'.z_ 
~.,:::J 9RCS/~~ 

'~'--- qq?(\iZ-- "\.0... ~(..,>;?--- '-..L( 
-

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------



LDC #: 5c.'S$1 C\'-i:J VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: :5;--;:::, 

2nd Reviewer: ~ 

METHOD: lnorganics, Method . 399 ~&------

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D( x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

lL.S 
Laboratory control sample 

. 

l '...\<;5. 

'\-'\<) 
Matrix spike sample 

"\'..U.'\ 

·\)0\" Duplicate sample 

\\'-70 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element {units) (units) 

C-\ I""''-~ --6 '- \'S:~~ '----

(SSR-SR) 

\-.)O~h..:>Oc::..u q~"6-\ ~\_ \'OOO'd'-

~~'113 \ (,o '2-"""""~ \._....- \~'2~'--

I eecalc••lated 

II 
Reeotted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

L\1..\:-of~~ 0....~%?-- ~ 
I 

<;.s:!"'?-- ct::s.% g._ 

() 'i",<?...~ O%~ '01 

Comments: ____________________________________________________________________________________________________________ _ 

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ Co'->€-~ 

Page:_l_of__2_ 
Reviewer: :gQ 

2nd reviewer: /Z..--

P.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (\D) SO <.L 

recalculated and verified using the following equation: 
reported with a positive detect were 

Concentration = p.._ - (- '-\"L'S. \\a . ct.:\,Q) 

'/<:> \ ';!;.? • ~ "2."\ '<:, 

A ; 1\. ''\:"2.2s 

# Sample ID 

\ 
2.. 

3 
'+ 
~ 
\o 
l 
8 
~ 
tO 
\\ 
?:, 

Recalculation: 

Analyte 

\01c-\z., 

\' ' .c r 

"\ \ "<. £..% - (_-<\ 'L 'S. \I<> - D'-'.P) 
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LDC Report# 3655981 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 12, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115008-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-132-S0-0. 5-2 460-115008-2 Soil 06/03/16 
CFSB-132-S0-1 0-12 460-115008-3 Soil 06/03/16 
CFSB-133-S0-0.5-2 460-115008-5 Soil 06/03/16 
CFSB-133-S0-1 0-12 460-115008-6 Soil 06/03/16 
CFSB-064-S0-0.5-2 460-115008-8 Soil 06/03/16 
CFSB-064-S0-10-12 460-115008-9 Soil 06/03/16 
CFSB-019-S0-0.5-2 460-115008-11 Soil 06/04/16 
CFSB-DUP13-SO 460-115008-12 Soil 06/04/16 
TRIP BLANK 460-115008-13 Water 06/03/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCJATES\COLUMBIA FALLS\36559B1_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

05/16/16 Acetone 22.2 All water samples in UJ (all non·detects) A 
SDG 460-115008-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Comoound %D Samples Flag AorP 

06/13/16 Acetone 30.4 All water samples in UJ (all non-detects) A 
SDG 460-115008-1 

06/10/16 Bromoform 62.5 CFSB-132-S0-0.5-2 NA -
CFSB-132-50-10-12 
CFSB-133-50-0.5-2 
CFSB-133-S0-10-12 
CFSB-064-50-10-12 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

06/11/16 2-Butanone 25.3 CFSB-064-S0-0.5-2 NA -
Chlorodibromomethane 22.7 
Bromoform 64.8 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-372949 06/10/16 Methylene chloride 0.000746 mg/Kg CFSB-132-S0-0.5-2 
CFSB-132-50-1 0-12 
CFSB-133-50-0.5-2 
CFSB-133-S0-1 0-12 
CFSB-064-S0-10-12 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flao A or P 

LCS/D 460-372949 Bromofonn 165 (47-150) 165 (47-150) NA -
(CFSB-132-S0-0.5-2 
CFSB-132-S0-10-12 
CFSB-133-S0-0.5-2 
CFSB-133-S0-10-12 
CFSB-064-S0-10-12 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO) 

LCS/D 460-373020 Bromoform 155 (47-150) 164 (47-150) NA -
(CFSB-064-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFSB-019-S0-0.5-2 and CFSB-DUP13-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

COil!!>OUnd CFSB-019-50-0.5-2 CFSB-DUP13-50 RPD (Limits) Flao AorP 

Acetone 0.0096 0.0088 9 (<50) " " 

Benzene 0.0012 0.00095 23 (<50) - " 

Cyclohexane 0.0027 0.0026 4 (<50) - -

Ethylbenzene 0.0015 0.0013 14 (<50) - " 

Methyl cyclohexane 0.0055 0.0055 0 (<50) " " 

Methylene chloride 0.0020 0.0040 67 (<50) J (all detects) A 
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Concentration fma/Ka) 

Compound CFSB-019-50-0.5-2 CFSB-DUP13-50 RPD (Limits) Flao AorP 

m,p-Xylenes 0.0056 0.0051 9 (<50) - -

o-Xylene 0.0017 0.0016 6 (<50) - -

Toluene 0.0063 0.0056 12 (<50) - -

XL Internal Standards 

All internal standard areas and retention times were within QC limits. 

XIL Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, continuing calibration %0, and field duplicate RPD, data were qualified 
as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-115008-1 

Sample Compound Flag AorP 

TRIP BLANK Acetone UJ (all non-detects) A 

TRIP BLANK Acetone UJ (all non-detects) A 

CFSB-019-S0-0.5-2 Methylene chloride J (all detects) A 
CFSB-DUP13-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Initial calibration verification 
(%0) 

Continuing calibration (%D) 

Field duplicates (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 
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LDC #: 3655981 
S DG #: 460-115008-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

oate: ~ k lrJ, 
Page:.jttt' 

Reviewer: ~ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 
2 I 

3 I 

4 I 
5-v 
6 I 

7 I 

8 I 

9 ., 

10 

i1 I 

~21 

I ltalidatioo Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-132-S0-0.5-2 

CFSB-132-S0-10-12 

CFSB-133-S0-0.5-2 

CFSB-133-S0-10-12 

CFSB-064-S0-0.5-2 

CFSB-064-S0-1 0-12 

CFSB-019-S0-0.5-2 0 
CFSB-DUP 13-SO 0 
TRIP BLANK 

M.l':> 1\1>(9 - 0 1~ "\'"' 9 

I-Ii? &o\loO- ~1'3o20 

13., •M.P., 41.0- "?>1-"?:l-0 0 

I I Comments 

A.1A 

b 
i&..ISJ) ~~o 1"-'-V .e.. \...::}bO (y ,d ..=">D -
6vJ I 

c_V{ .=: 20 
s~ 

tJr 110 - 1:-? -
"A 
N u~ 

-!::oW ~(!.-"::. lo 
_sw D.: I 

/), 

D.. 
1\. 

./:::.. 
-I\ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

" 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115008-2 

460-115008-3 

460-115008-5 

460-115008-6 

460-115008-8 

460-115008-9 

460-115008-11 

460-115008-12 

460-115008-13 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/04/16 

Soil 06/04/16 

Water 06/03/16 
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Method: Volatiles SW 846 Method 

Level IV checklist_8260B_rev01.wpd 

Page:_l_ot-.:-
Reviewer: . [j 

2nd Reviewer: ~/ 



LDC#: VALIDATION FINDINGS CHECKLIST Page: _____?of~ 
Reviewer: ~ 

2nd Reviewer: £';. 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Ch!orotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec.Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acl)'lonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dich\oroethane II. 2-Chloroethylvlnyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodif\uoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK Trlchlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dich\oraethane LL Methyl-tert-buty\ ether LLL Hexachlorobutadiene LLLL Ethyl ether L 1. 2.4-Dimethyl pentane 

M. 2-Butanane MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-0imethy\ pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Dif\uoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromachloromethane PPP. trans-1,2-Dich\oroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-0ichloropropane QQ. 1,1-Dichloropropene . "ch . QQQ. cts-1 ,2-0t loroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-0lchloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloroprapane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1,1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichlaroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetraf\uoraethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltaluene \f\1\N. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-0ichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methaCf)flate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isapropyl ether XXXX. cis·1.4-Dichloro-2-butene X1. 1 ,2,3·Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n·Propylbenzene YYY. tart-Butanol YYYY. trans·1,4-Dich\oro-2·butene Y1. G'il \ocvAi ~0 ¥'1\e.~.:v ~ 
Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

·--
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LOG#: ..3 C.~ Rl) VALIDATION FINDINGS WORKSHEET 
/ / 

Page: __ of __ 

Initial Calibration Verification Reviewer: FT 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: ~ 

r'Piease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'----'(' N I I 'I I I WWUW ""''' IIII~IUI V .... IIUI .... ~IUII ,._.IIII ........ <.IVII .;><.U.IIUU.IU U.II""-1]"-VU UILVI Vc;;lVII ,.._. ... .._ lVI .._.._..._.,, III ... <.IUIIIVIIL: 

y,!(J MiA Were all %0 within the validation criteria of ~20 %0? 
v Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples Qualifications 

- S/11.]\\o 1c.AJ -B F '1-"]-. 7--- o.JJ ....,cJJ-r .J,-jo.A..J /A 1-J() 

-
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LDC#: 0" 6 -S'J'/.3) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
ulftSe see quaiiTICatlons DeiOW TOr all questions answerea "N". Not appiiCaDie questions are IOentllleO as "N/A". 

X N- N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y fN iJIA Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) (Limit: >0.05) Associated Samples 

t.ho l\el (!..(!.\/ -9 f :?>o.'-) aoJ 
__.. 

- ~ 

o<l~:? 

+ c.,/,o hlo ~IVJ- "') 'f.. t,.iS , ..... "\ !o -?'B, 
z.h! f./If> 41. 0- ~ 7 ,..'i'!_<>z_ 

t L~>ln 11\, c.vl-""1 
""' 

x.3 5' _]'I\(? ~o- 21_ ~ 0 

+ O'b 0 '(\ '-l--7 I 
-t f.. (,~ ·'11 J 

CONCAL.wpd 

I / 
Page: __ of __ 

Reviewer:._,_F_,_T __ 
2nd Reviewer:~ 

Qualifications 

.l-- /v..J. /-A NO 

..\ f J.J.]C/A 1-'P 

~ .,. o..,;:; /A l'JV 

I 
~ 



LDC #: ...5 (, s-s- '7 ,8) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, , N/A Was a method blank associated with every sample in this SDG? 
Y N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
·' N N/A Was there contamnation in the method blanks? If yes, please see the qualifications below. 
lank analysis dat!l: tP(Jo/k 

"""VIIVo UIII..-;Jo YV .\~(A • . 0\.;l.;!V'-'If;HVU UOI I I It;;:,. 

' 

...... 
Compound 

1 
U II Blank ID II Sample Identification 

I~£ 11~~:~::r"·~ 1 I£4!Jii I 

Blank analysis date: __ _ 
VUII ..... Ulll ....... 1"'\;,~VVICI~CU VC:UII IC.:O. 

I Compound II Blank ID II Sample Identification 

All results were qualified using the criteria stated below except those circled. 

Page:_(of____2 

Reviewer:~F~T~--
2nd Reviewer: ~ 

-
I 

i 

I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 
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LDC#: ..36~.13) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
"~ VVQ~ 0 L.VV lt:;\..jUIICU! 

YA N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits( %R(Limits) RPD (Limits) Associated Samples 

le6 \P ~1.0- )( 11.5 1 •rHSD 1 l\<11; ( 41-19JJ ( ) ' _,.. 4 b-4>"~ 

31l-9'"l'"l ( ) ( ) ( ) Mlb a.tloO- ?1.2."1401 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l..eb 1'0 ul.o- )<. I~ I l ) '(.~ ( t ) ( ) q MPJ !.\lo0-"3l?02( 
?:. ..., :">0'2. 0 ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
--·--·--

LCS.wpd 

Page: _!at_____:" 
Reviewer: _,_F_,T~~-

2nd Reviewer: g 
=::....__ 

Qualifications 
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LDC# ~(,SS9/6) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (ma/Kal (<50) 

Compound 7 8 RPD 

F 0.0096 0.0088 9 

v 0.0012 0.00095 23 

ssss 0.0027 0.0026 4 

EE 0.0015 0.0013 14 

TTTT 0.0055 0.0055 0 

E 0.0020 0.0040 67 

RRR 0.0056 0.0051 9 

sss 0.0017 0.0016 6 

cc 0.0063 0.0056 12 

V:IFIELD DUPLICATES\3655981.wpd 

Page:____Lot_ 
I 

Reviewer: ~ 
2nd Reviewer: cJ/ 
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LDC#: .3'6T]'.6/ 

METHOD: GCMS 8260_1) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of 7 -- --
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 DO * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
gcms9 c 

cc 
JJJ 

Where: 

Reported Recalculated 

f-1 f7 
( 50/250/>Wej ( 50/250/1.QG&std) 

2.1567 2.1567 

0.5027 0.5027 

1.8547 1.8547 

1.7653 1.7653 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1597 2.1597 5.5 

0.5095 0.5095 4.4 

1.8911 1.8911 5.1 

1.7962 1.7962 4.6 

Recalculated 

%RSD 

5.5 

4.4 

5.1 

4.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051016 9 



LDC#: ..3G~-7'.8/ 

METHOD: GCMS 8260J; 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/ot_7 
Reviewer: FT 

2nd Reviewer: QL__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250std) 

I CAL 5/16/2016 F 1.1660 

GCMS8 c 0.5183 

cc 1.7042 

JJJ 1.5679 

Where: 

Recalculated 

(RRF 50/250std) 

1.1660 

0.5183 

1.7042 

1.5679 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 
(Initial) (Initial) 

1.2530 1.2530 11.9 

0.4906 0.4906 5.2 

1.8643 1.8643 14.3 

1.6539 1.6539 12.0 

Recalculated 

%RSD 

11.9 

5.2 

14.3 

12.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051616 8 



LDC#: <.3bS-1-?fi / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer:-C1___ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C,,)/(A,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF :;:::; continuing calibration RRF 
A;= Area of compound, A,= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Compound (Reference internal Standard) _linitial} (CC) (CC) 

1 
~a,\} -8 (., /l~llh r (IS1) l·~ov o. 'b1\/ o.<£11/ 

c... (152) o. 4 "\1lk, o.s 1 <+) o-S)Lf) 
C6 {153) l·lih~? I ·1 'I B \."14£l 
.jj~ {154) I· t,!; ~0! 1-~9'b '· ~'1 ~ 

QS5) 

2 U-11-"1 b/•o ]lb ~ (151) ,.,s·n '2..11 '2.. 7''\17-' 

(!._ {152) 0.9:9~. o. s~o.~.).. o .s2-~y 
~ (153) \·')(911 1·9'1"0 l·~'i £, 
JjJ {154) 1·1"'1 (,,V I . "6S'O 1·~ 

{155) 

3 &N-{ l./n/1'-' 2 .:l~ I 7--).?) 

O.S\1l"' o .S\0'1 

I·"'~/ 1·'1 ·en 
.JJ I! ]."10? I· ")o~ 

1

4

1 I I I~ I 

CONCAL 415.WPD 

Reported Recalculated 
%0 %0 

~0, '-1 '3o.A_ 
~- 'i AK 
~ ,'}-- h-r 
~~ _3_,tf 

tJ, (.p o.fo 
7·9 :J../ 

:3, <) ~-0 

3-~ 3.<-/ 

:0·~ 3-~ 

o- ~ 0.~ 

.; . ' s-_ ) 

.;-."'f ~.7 

I ! 

I 

' 

! 

I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 826GB) 

Page:_1_of_1_ 
Reviewer: 

2nd reviewer: 
Fy c 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SamoleiD: ~) 

Surrogate 
Spiked 

Dlbromofluoromethane g).U 

1, 2-Dichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2~Dichloroethane~d4 

Toluene~ds 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2~Dichloroethane·d4 

TolueniHIS 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichloroethane·d4 

Toluene·d8 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

51--'ll hiP 
§0.'-1 1 o I 
5"\-1 )02> 

c;~ ·1 Ill 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found R~norted 

Percent 
Recovery Percent 

Recalculated Difference 

1\t.. 0 
to I 
i.o:; 
\II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~ (, s-~ i3 I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:____EI 

2nd Reviewer: '31 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery ; 100 • SSG/SA Where: SSG; Spiked sample concentration 
SA ; Spike added 

RPD; I LCSC- LCSDC I" 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~ /D qbo- ?/2-"'\ 'f ""\ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

~~~,w Concen:~ I II II Compound (w- Percent Recove!1 Percent Recove!1 RPD 

~~~~~~t~~~~~~\11~ LCS ~CSD LCS ~CSD I Reeorted I Recalc. II Re[!orted I Recalc. II Reeorted I Recalculated 

1 1-Dichloroethene 0. 0"2 OD o.02.ot) 0.0").." "::: o.o._V'>i n7 IIi II~ ny ..,_ -;... 

Trichloroethene o. o:~--vl 0.02-~ 110 110 ll:b ll3 -z__ y 

Benzene 0.02 I "' 0.0,}-\S' 10<1 IO~ lOX IO~ I ) 

Toluene o.o2. I l.. o. 0 'l-l"'f Jo1?1 IO~ no liD y r 
Chlorobenzene 0- OZ.z_ y o.o-;,:;,-;,- n' Ill Ill II\ 0 0 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (/'= / 

Y N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&)(l,l(DF) Example: 
(A,)(RRF)(V,)(%S) 

--1\1 rnt.YMrl: ~~ A, = Area of the characteristic ion (EICP) for the Sample I. D. 
' compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 

(s-) (~w0) internal standard 
( II <-1-lo 1-) (50) 

I, = Amount of internal standard added in nanograms Cone.= 
(ng) 

( s..,; '+ :, 'J-0 ) ( o-'7-~D--) (&.s::.z)(v. RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
M~\~y or grams (g). o. oo '2-"0 

Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36559B2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115008-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-132-S0-0-0.5 460-115008-1 Soil 06/03/16 
CFSB-132-S0-0.5-2 460-115008-2 Soil 06/03/16 
CFSB-132-S0-1 0-12 460-115008-3 Soil 06/03/16 
CFSB-133-S0-0-0.5 460-115008-4 Soil 06/03/16 
CFSB-133-S0-0.5-2 460-115008-5 Soil 06/03/16 
CFSB-133-S0-1 0-12 460-115008-6 Soil 06/03/16 
CFSB-064-S0-0-0.5 460-115008-7 Soil 06/03/16 
CFSB-064-S0-0.5-2 460-115008-8 Soil 06/03/16 
CFSB-064-S0-1 0-12 460-115008-9 Soil 06/03/16 
CFSB-019-S0-0-0.5 460-115008-1 0 Soil 06/04/16 
CFSB-019-S0-0.5-2 460-115008-11 Soil 06/04/16 
CFSB-DUP13-SO 460-115008-12 Soil 06/04/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

06/12/16 lndeno(1,2,3-cd)pyrene 21.3 CFSB-064-S0-0-0.5 J+ (all detects) A 

06/12/16 lndeno(1,2,3-cd)pyrene 21.3 CFSB-132-S0-0-0.5 NA -
CFSB-132-S0-0.5-2 
CFSB-132-S0-10-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 
CFSB-133-S0-10-12 
CFSB-064-S0-10-12 
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Associated 
Date Compound %0 Samoles Flao AorP 

06/12/16 2, 2'-0xybis( 1-ch loropropa ne) 23.0 CFSB-132-S0-0-0.5 NA -
4-Nitrophenol 22.0 CFSB-132-S0-0.5-2 
Di-n-octylphthalate 26.9 CFSB-132-S0-10-12 

CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 
CFSB-133-S0-10-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-1 0-12 

06/13/16 Bis(2-ethylhexyl)phthalate 24.3 CFSB-064-S0-0.5-2 J+ (all detects) A 

06/13/16 Bis(2-ethylhexyl)phthalate 24.3 CFSB-019-S0-0-0.5 NA -
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

06/13/16 2, 2' -Oxybis( 1-ch loropropane) 26.2 CFSB-064-S0-0.5-2 NA -
4-Nitrophenol 32.5 CFSB-019-S0-0-0.5 
2,4-Dinitrotoluene 21.6 CFSB-019-S0-0.5-2 
4-Nitroaniline 22.4 CFSB-DUP13-SO 
Di-n-octylphthalate 35.6 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples CFSB-064-S0-0-0.5 and CFSB-064-S0-
0.5-2. Using professional judgment, no data were qualified when one base or one acid 
surrogate %R was outside the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-372656 Caprolactam 131 (44-129) CFSB-132-S0-0-0.5 NA -
CFSB-132-S0-0.5-2 
CFSB-132-S0-1 0-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 
CFSB-133-S0-10-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-10-12 

LCS 460-372658 Atrazine 119 (41-116) CFSB-019-S0-0-0.5 NA -
Caprolactam 132 (44-129) CFSB-019-S0-0.5-2 

CFSB-DUP13-SO 

X. Field Duplicates 

Samples CFSB-019-S0-0.5-2 and CFSB-DUP13-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ma/Ka) 

Compound CFSB-019-S0-0.5-2 CFSB-DUP13-SO RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.20 0.28 33 (S50) - -

Acenaphthene 3.4 5.2 42 (S50) - -

Anthracene 5.4 8.0 39 (S50) - -

Benzo(a)anthracene 46 70 41 (S50) - -

Benzo(a)pyrene 66 98 39 (S50) - -

Benzo(b )II uora nthen e 87 140 47 (S50) - -

Benzo(g,h,i)perylene 59 85 36 (S50) - -

Benzo(k)fluoranthene 37 41 10 (S50) - -

Carbazole 5.1 7.3 35 (S50) - -

Chrysene 57 82 36 (S50) - -
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Concentration (mg/Kg) 

Compound CFSB-019-50-0.5-2 CFSB-DUP13-50 RPD (Limits) Flag AorP 

Dibenzo(a, h)anthracene 12 20 50 (<50) - -

Dibenzofuran 0.70 1.0 35 (<50) - -

Diethylphthalate 2.3 2.3 0 (<50) - -

Fluoranthene 73 110 40 (<50) - -

Fluorene 1.5 2.3 42 (<50) - -

lndeno(1 ,2,3-cd)pyrene 61 88 36 (<50) - -

Naphthalene 0.32 0.60 61 (<50) J (all detects) A 

Phenanthrene 25 38 41 (<50) - -

Pyrene 74 98 28 (<50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and field duplicate RPD, data were qualified as 
estimated in four samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-115008-1 

Sample Compound Flag A or P 

CFSB-064-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 

CFSB-064-S0-0.5-2 Bis(2-ethylhexyl)phthalate J+ (all detects) A 

CFSB-019-50-0.5-2 Naphthalene J (all detects) A 
CFSB-DUP13-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Field duplicates (RPD) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 
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LDC#: 36559B2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115008-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7 b-/JJ.. 
Page:_hf---l 

Reviewer: r£-
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 

I. Sample receipVTechnical holdinQ times D..t~ 

II. GC/MS Instrument performance check A 

Ill. Initial calibration/ICV ~I f-.. ;% lb 0 ... '2.0 (:v I of .:=.-co -
IV. Continuina calibration .svJ c.w = "2-0 
v. Laboratory Blanks .b 
VI. Field blanks N 
VII. Surrogate spikes svJ 

VIII. Matrix spike/Matrix spike duplicates tJ c.?> 

IX. Laboratory control samples ~ \A-D 

X. Field duplicates .sw !).:- \\, \Y 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~ I 
21 
3 I 

4 I 

5 I 
6 I 
7 I 

8 \ 
9 I 

1ot 

11">' 

12., 

Internal standards 

Compound quantitation RULOQ/LODs 

TarQet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-132-S0-0-0.5 

CFSB-132-S0-0.5-2 

CFSB-132-S0-1 0-12 

CFSB-133-S0-0-0.5 

CFSB-133-S0-0.5-2 

CFSB-133-S0-10-12 

CFSB-064-S0-0-0.5 

CFSB-064-S0-0.5-2 

CFSB-064-S0-10-12 

CFSB-019-S0-0-0.5 

CFSB-019-S0-0.5-2 

CFSB-DUP 13-SO 

/::,. 

A. 

" 
./::::, 

I>. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

l{ii) 1/\f> ll-\,0 - , 17-~ '61,.. ® Wllb 41.0- b 1'2 <..5"0 

L:\Roux Associates\Columbia Falls\36559B2aW.wpd 1 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-115008-1 

460-115008-2 

460-115008-3 

460-115008-4 

460-115008-5 

460-115008-6 

460-115008-7 

460-115008-8 

460-115008-9 

460-115008-1 0 

460-115008-11 

460-115008-12 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/04/16 

Soil 06/04/16 

Soil 06/04/16 

I 



VALIDATION FINDINGS CHECKLIST Page:_L_of_:?-
Reviewer: r-7 

2nd Reviewer: ~ 

blank 

a laboratory blank analyzed at least once every 12 hours for each matrix and 

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: "P- of -v 
Reviewer: P1 

2nd Reviewer: J;/ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

-~---------

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phen~ ether FFF. Di-n-oct~ phthalate 'fYY.. 2,3,5-Trimethylnaphthalene 

B. Sis (2-chloroethyl) ether U. Hexachtorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAI;. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluaranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trich/orophenol RR. 4-Bromophenyl-phenylether KKK Dibenz.(a,h}anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,l)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chioronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylpheno/ 88. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethyl phthalate W. Anthracene 000. N-Nitroscx:limethylamine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

l. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Jsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine lllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol APA. Butylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VIN.Benzonaphthothiophene 0000. 

R. 1,2,4-Trich/orobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e}pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

- ------- --- - --

COMPNDL_SVOA.wpd 



LDC #: <.3 ~IT;n3 0? "-' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

rnse see quaii!ICatlons OeiOW TOr all questiOnS answerea ·w·. Not app11ca01e questions are ICentmea as ""N/A ... 

Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y(NIN!A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ (. l\2. h!. ~-.0 t\ ".2-3.0 \-4> r;. 1 ..., 

"'' + \SUt,.. I .I j...y. 0 

rl- f ~f 'l.fa . "'1 
-\- j j 2.\·? 1/ 

!- hl\:.11"' --- ~ 1,(.;,.~ Cft.V-"' <f. \0~\y 
;- 0~4s- IS :!)p • ., Wl'b ~o-o+-z.c,g., 

t ¥K 2.\· Co M.l; '\It; 0 -:, 1-z. " 5'0 
1-t ~e- "Vp ·tJ 
+ E~-e .2~ • .? 

f-fr ~S'-~ v 

CONCAL.wpd 

Page:~of_7 
Reviewer: FT 

2nd Reviewer: Q:t 

Qualifications 

..)+ J,..X /6. NO 
\ 

Ji 
I 4\ 1 D...:t"" 

1;~/A ..,0 

It 
It 8 ~e>'\ 

[., 1-'0 



LDC #: d c:;, SS;f~ o?q_. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Pie~ see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y(N.JIJ/A . Were percent recoveries (%R) for surrogates within QC limits? 
YN~ 
Y N IN/A II any lUI'\ VVOi> IV;:)i> liiCIII IV t-JV1'-'¥11l1 WYCI;.:) Cl lt::CiiidiY~:u.:;~pviiVIIIlo;:;;U lV \..VIIIIIIII /UI'\: 

# Sample ID Surrogate %R(Limits) 

7 \=-&f' ~'0 ( '2..-i-5~ ) 

<,/. 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Jt 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

1.¥' 
( ) 

( 1 ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( _) 

(1.0 

j, 

/ / 
Page: __ of_ --

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

a.'""--' 

I J 



LDC #: 6~ 5$"9,8 .X "L VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/F'l<¥lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

- -

LCS LCSD 
# LCS/LCSD ID Compound %R {limits) %R (limits) RPD (Limits) Associated Samples 

lV:> 4\.o- 1-\Ju\MM \~I <<t~-\'Y''l> ( ) ( ) \---'17 "1 
..., /2. <,61.,p ( ) ( ) ( ) tAP.:> 411 o- 'l.m.~a .;z.. 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCh 1\.J, t:l - ¥-f.¥-K \I"' ( '1\~ 1\lP) ( ) ( ) \0 ....... ,2-, 
?:>I '1.. ~ 513 MJu\M"'\ 1?J; ( t..ltl-\V'II ( ) ( > Mb qt,o- "J12-(.~ 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

LCSLCSD.wpd 

Page: ___{at___!' 
Reviewer: ___EI 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (ma/Ka) (<50) 

Compound 11 12 RPD 

w 0.20 0.28 33 

GG 3.4 5.2 42 

w 5.4 8.0 39 

CCC 46 70 41 

Ill 66 98 39 

GGG 87 140 47 

LLL 59 85 36 

HHH 37 41 10 

ww 5.1 7.3 35 

DOD 57 82 36 

KKK 12 20 so 

JJ 0.70 1.0 35 

LL 2.3 2.3 0 

yy 73 110 40 

NN 1.5 2.3 42 

JJJ 61 88 36 

s 0.32 0.60 61 

uu 25 38 41 

zz 74 98 28 

V:\FIELD DUPLICATES\36559B2a.wpd 

/ / 
Page:_of_ 

Reviewer: ;F? 
2nd Reviewer: 6~/ 
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LDC #: ~hSS?lJ .;>. 9. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/of 7 

Reviewer: FT 

2nd Reviewer: CJ-t . 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/3/2016 A 

GCMS5 s 
GG 

uu 
EEE 
LLL 

060316 5 LONG 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF20 std) 

1.7724 1.7724 

1.0494 1.0494 

1.2134 1.2134 

1.1003 1.1003 

0.7698 0.7698 

1.0229 1.0229 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7475 1.7475 3.6 

1.0375 1.0375 4.4 

1.1547 1.1547 4.4 

1.0834 1.0834 4.7 

0.7634 0.7634 9.8 

0.9694 0.9694 10.7 

Recalculated 

%RSD 

3.6 

4.4 

4.4 

4.7 

9.8 

10.7 



LOC #: .E.~'S;S'J !!,,)~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: a£_ 

~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = {AJ(C0)/(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A.s =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 wJ-7 G. 11-, ll " /:>. (1st IS) \-141':> I·~·V'o I ·"14 ~ 
~: olo s (2""1S) \. 0'2-.-; s- ). 0"\ '2- l·o"y 

q"' (3"1S) I· \S'f7 \-2.\Q P-10 
\AlA (4•1s) 1. o'07' \.\4 I 1-141 
at rs• ISJ 0 ·llo ....,, 0. "ll~q- V ·"'I~!> 
Ll rs• IS\ 0-"l L.., I.0'\-0 l·o'-f_Q 

2 w/-~ lo/1'=>/1~ . (1st IS\ t.o41 2.·0'\) 
0~'[5" (2"" IS) l-0'1 ':.( 1.01~ 

(3" IS) I. I"' c..,( ,, 1'1%. 
(4•1S) \-\3( 1-1"!:>-, 
(s• IS) o."W'I ~ o. "1'1 't.? 

V' j<;• liD_ 0."110 1 tl."\10 ) 

3 J1st IS\ 

(2"" IS) 

(3"1S) 

(4•1s) 

rs• ISJ 

_@"IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

II·\ 11 :\ 
r;.r- (".y 

'1--~ +~ 
>·~ !::7·.3 

t9·lt 1"1-K 
__:]_ -~ _:]_._?:::>_ 

\Ia~ jlo.l( 
0•f ~"'> ."f 
:y'){ c,.g 
§·0 5-0 

~~ -~ 7-<1-3 
0-0 o.v 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (/\..../ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Samo/e/D: 

Surrogate 
Soiked 

Nitrobenzene-d5 0).0 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol It 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole/D: 

Surrogate 
Sol ked 

Nitrobenzene-dB 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dB 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Samo/e/D: 

Surrogate 
Soiked 

Nitrobenzene-dB 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dB 

2-Fiuorophenot 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Renorted 

-,.;,.. (0 T1 
1>4·1 1"1 
40 ID 
3~. fo . h<>t 
3J·"? I,."J 
-z.K ~ ,., s/ 

Percent 
Surrogate Recovery 

Found RetJorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

17 17 
19 19 
~0 ~0 

b'l b9 
n /o} 

~7 57 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <.3'-ss-~..?"'- VALIDATION FINDINGS WORKSHEET Page:__1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer: QL. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 100 • (SC/SA Where: SSC = Spike concentration 
SA ~ Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 1-<1¢. L\-loo- :>12 G. 6\o 

I I 
Spike Spike I I CS II . 1 esc II 
Ad,~ Conce~~~n I II II Compound ( 1'>\9! (1'191- v Percent Recove!X Percent Recove~ 

II"~ '-J . 'U, r~n II"~ u (},.~n o. ol. Roeolo 

Phenol .3. :2. :::> N~ ~. ,,___ 1'-!6.- 9~ "H 
N-Nitroso-di-n-propylamine ~-~3 o-5 s- l-o7 lo1 
4-Chloro-3-methylohenol 3-?3 -; ::'- l ""'v q\, 

Acenaphthene . J :, ·02. "'') "11 
Pentadlloroohenol ".c. '1 s.oL\- llo ~ 1\. 
Pyrene 2-?? :;, .;;, {.,. 

' 
\0 1 \0 \ 

I CSll CSD I 
RPD I 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: 6" / 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

fv ~ 1\11 A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IAJO.l<V.liDF)(2.0) Example: 
(A;,)(RRF)(V,)(V1)(%S) 

,::t\ l "\;~~ A, = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A;, = "Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= h.) {'tO J~ I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( .,_,.:; ?~ l:>[){o~~-,( ,,. ?){o -40./) grams (g). 

v, = Volume of extract injected In microliters (ul) = 

~~ v, = Volume of the concentrated extract in microliters (ul) 'Q.O\I,o WI,.--
Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36559B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115008-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-132-S0-0-0.5 460-115008-1 Soil 06/03/16 
CFSB-132-S0-0.5-2 460-115008-2 Soil 06/03/16 
CFSB-132-S0-1 0-12 460-115008-3 Soil 06/03/16 
CFSB-133-S0-0-0.5 460-115008-4 Soil 06/03/16 
CFSB-133-S0-0.5-2 460-115008-5 Soil 06/03/16 
CFSB-133-S0-1 0-12 460-115008-6 Soil 06/03/16 
CFSB-064-S0-0-0.5 460-115008-7 Soil 06/03/16 
CFSB-064-S0-0.5-2 460-115008-8 Soil 06/03/16 
CFSB-064-S0-10-12 460-115008-9 Soil 06/03/16 
CFSB-019-S0-0-0.5 460-115008-10 Soil 06/04/16 
CFSB-019-S0-0.5-2 460-115008-11 Soil 06/04/16 
CFSB-DUP13-SO 460-115008-12 Soil 06/04/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

CFSB-133·80-10-12 CLP-2 Decachlorobiphenyl 168 (30-150) All compounds NA -

4 
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All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSB-019-S0-0.5-2 and CFSB-DUP13-SO were identified as field duplicates. 
No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-115008-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
115008-1 

No Sample Data Qualified in this SDG 
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LDC #: 36559B3b 

SDG #: 460-115008-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1/ ~ IJ ~ 
Page:_fof_/ 

Reviewer: P'? 
2nd Reviewer:(2J.._ / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

"" 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I !ilalidaticn A[ea 

Sample receipt/Technical holding times 

Initial calibration!ICV 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes /1 ? 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

("h ,, ,, ' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-132-S0-0-0.5 

CFSB-132-S0-0.5-2 

CFSB-132-S0-1 0-12 

CFSB-133-S0-0-0.5 

CFSB-133-S0-0.5-2 

CFSB-133-S0-10-12 

CFSB-064-S0-0-0.5 

CFSB-064-S0-0.5-2 

CFSB-064-S0-10-12 

CFSB-019-S0-0-0.5 

CFSB-019-S0-0.5-2 

CFSB-DUP 13-SO 

p 

0 

I I Comments 

AtA 

A-t./'. •/o ~Dh c{ ~70 

A. ' c..vl ;7t) 

A 
f.J 

..svJ 
IV e.};> 

" ~,-a.--

-tJD 'D ~ lhrv...-
A. 
.A 
/:>... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-115008-1 

460-115008-2 

460-115008-3 

460-115008-4 

460-115008-5 

460-115008-6 

460-115008-7 

460-115008-8 

460-115008-9 

460-115008-10 

460-115008-11 

460-115008-12 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/04/16 

Soil 06/04/16 

Soil 06/04/16 

L:\Roux Associates\Columbia Falls\3655983bW.wpd 
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VALIDATION FINDINGS CHECKLIST 

of each matrix? 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lof_;;... 
Reviewer:_J'Z- /' 

2nd Reviewer:~ 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_7ot_!-' 
Reviewer:~ ./ 

2nd Reviewer:~ 



LDC#: <.3bS""S'jJ3~ VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD: 
/ 

GC HPLC 
Are surrogates required by the method? Yes __ or No __ . 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~ ~/A Were surrogates spiked into all samples and blanks? 
YM Q/A Did all surra' ate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limils) 

I I 
Go 

I 
C...l..f'-2-

I 
e 

I 
\to~ ( :20- 1SO 

~ I 
j f d.J..Iv 

( 

( 

I I 
( ) 

( l 
( ) 

I I 
( ) 

( ) 

( ) 

I I 
( ) 

( ) 

( ) 

I I I I I 
( 

~ I ( 

( 

I I I I I 
( 

i I 
( 

( 

I I I I I 
( 

i I 
( 

( 

SurroQate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terphenyl-014 T 3,4-Dinitrotoluene z 
c· a,a a-Trifluorotoluene I Fluorobenzene CFBZ) 0 Decachlorobiohen rJ CDCB) u Trioentvltin AA 

D Bromochlorobenene J n-Triacontane p 1-methvlnaphthalene v Tri-n-nropyltin BB 
E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAA) w Tributvl Phosohate cc 
F 1 •• 'rDFRl I R 4- X Triohenvl 

SUR_r1.wpd 

Page:_-'6t_? 
Reviewer: --a._ 

2nd Reviewer:~ 

Qualifications 

I 
IC tJt? 

I 

I 

I 

I 

I 
Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2 4-Dichlorophen lacetic acid 

2 5-Dibromotoluene 



LDC #: ...:1~6~- "7'.6 ai, VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ {,f :7 

Reviewer: FT 

2nd Reviewer: 97__ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0368 0.0368 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

- --

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0393 0.0393 6.6 

0.0236 0.0236 5.2 

---

Recalculated 

%RSD 

6.6 

5.2 



LDC #: .3~ n~~)l3di 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF{ICAL)/ CCV I Compound 
CF/ Cone. 

Cone. CCV 

1 
e.w 2.1 Ojl C./!o/IC. f'4'!J J2hO-J d.vf'2- - /OoO ") 7k" 

t£t,fl Jooo '777 

2 

3 

4 

I Recalculated 
II 

Reported I Recalculated 
I 

I II I I 

CF/Conc. %0 %0 
CCV 

?77·" :;l.--~ ~.,J. 

'J 71..-7 ;;;t-.3 ~-~ i 

! 

I 
I 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 0&~-/JBd}J 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

leI .......... ·- ·-· ~~ 

Surrogate 

I 

I 
?c-1? 

""'"''' ........... 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Brcmofluorobenzene (BFB) H 

c· a,a,a-Trffiuorctoluene I 

0 Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1 4-Difluorobenzene DFB l 

SURRCLC_r1.wpd 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

I Column/Detector l Surrogate I Surrogate 
Spiked Found 

I I I 

I 
CNI' y' 

I 
sO 

I 
1'2--

<IM\" I ~~ 1<1 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surroqate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaphthalene 

Hexacosane Q Dlchloroohenvl Acetic Acid lDCAA\ 

Bromobenzene R 4-Nitronhenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Page:_-bt~ 
Reviewer: FT 

2nd reviewer: ~ 

Percent l Percent l Percent 
Recov~ry Recov~ Difference 

Re!;!orted I Recalculated I 
!1Y 

I 
lj y 

I 
tJ 

l~~ 1'/B u 

Percent 
Recove Difference 

Reeorted Recalculated 

Surroqate Comoound Surroaate Comoound 

1-Chlcro-3-Nitrobenzene y Tetrachlcro-m- xylene 

3,4-Dinitrctoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-Proovltin BB 2,4-Dichloronhenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

TrinhenuJ Phosnhate 



LDC#: .3t?i!f6 VALIDATION FINDINGS WORKSHEET Page:..{ot_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer~ ~ 
METHOD: GC _HPLC 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSG/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))"100 

LCS/LCSD samples: L!C. >-\I.,.. a - ~ J:>.i '(, U 

Gasoline (8015) 

Diesel {8015) 

Benzene {80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde {8315A) 

I fVoc-\o< 12-(po 0. ~'!>? t-JA-

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery 1/ Percent Recovery II RPD I 

LCS I Reported I Recalc. II Reported J Recalc. II Reported I Recalc. I 

o .'\o.,_... I ~ n..c P·) __1U tv IT 

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC #: .3 ~ 5)-;1",8 6j VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

/ .J .... 
~ 

~_HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (AlCFv)(Dfl Example: 

Page: __lof_/ 

Reviewer: ___£I 
2nd Reviewer:~ 

(RF)(Vs or Ws)(o/oS/1 00) 
Sample I D. L.l!-6 'fbO 

"?>7 27ifD 
Compound Name /1-roc./or /2(, 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound Concentration= ( L o ~- <j ) (I o) 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

II Sample ID 

fe!.b JlC..o - 1 -

Compound 
( 

-a .k't, 387<1 I { -1-0) 
S'lb77J(e,o (o.oz:,t, 

- I;""} "'1· 0 

('.,. ) (fuvv) 

'-/ D 2- »"> '7f / /<' - II 

Reported Recalculated Results 
Concentrations Concentrations 

) ( ) 

/2-6.0-/ .: f""7'1· 0 
,__ =. Ia 17-(p 

3 = I,UJ_<j 

</ ~ ~"!Y·O ., .:: r, t'l- I 

" " t 1'/- 7 
7 ::- ~77- r-
g -- s~i-~ 

Comments: Ave~ C.e:=,.y 

SAMPCLC_r1.wpd 
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LDC Report# 36559B4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115008-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-132-S0-0-0.5 460-115008-1 Soil 06/03/16 
CFSB-132-S0-0.5-2 460-115008-2 Soil 06/03/16 
CFSB-132-S0-10-12 460-115008-3 Soil 06/03/16 
CFSB-133-S0-0-0.5 460-115008-4 Soil 06/03/16 
CFSB-133-S0-0.5-2 460-115008-5 Soil 06/03/16 
CFSB-133-S0-1 0-12 460-115008-6 Soil 06/03/16 
CFSB-064-S0-0-0. 5 460-115008-7 Soil 06/03/16 
CFSB-064-S0-0.5-2 460-115008-8 Soil 06/03/16 
CFSB-064-S0-1 0-12 460-115008-9 Soil 06/03/16 
CFSB-019-S0-0-0.5 460-115008-10 Soil 06/04/16 
CFSB-019-S0-0.5-2 460-115008-11 Soil 06/04/16 
CFSB-DUP13-SO 460-115008-12 Soil 06/04/16 
CFSB-064-S0-1 0-12MS 460-115008-9MS Soil 06/03/16 
CFSB-064-S0-1 0-12DUP 460-115008-9DUP Soil 06/03/16 
CFSB-DUP13-SOMS 460-115008-12MS Soil 06/04/16 
CFSB-DUP13-SODUP 460-115008-12DUP Soil 06/04/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFSB-DUP13-SOMS Antimony 50 (75-125) J- (all detects) A 
(CFSB-133-S0-1 0-12 UJ (all non-detects) 
CFSB-064-S0-0-0.5 Lead -77 (75-125) J- (all detects) 
CFSB-064-S0-0.5-2 UJ (all non-detects) 
CFSB-064-S0-1 0-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO) 

4 
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Spike ID 
(Associated Samples) Analyte %R (Limits) FlaQ AorP 

CFSB-DUP13-SOMS Potassium 167 (75-125) J+ (all detects) A 
(CFSB-133-S0-1 0-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-1 0-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO) 

CFSB-068-S0-0.5-2MS Antimony 53 (75-125) J- (all detects) A 
(CFSB-132-S0-0-0.5 Copper 73 (75-125) UJ (all non-detects) 
CFSB-132-S0-0.5-2 Lead 74 (75-125) 
CFSB-132-S0-10-12 Nickel 63 (75-125) 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2) 

For CFSB-DUP13-SOMS, although the percent recoveries were severely low for Lead, 
the associated sample results were qualified as estimated (J-/UJ) since the post spike 
recoveries were within the QC limits for this analyte. 

For CFSB-DUP13-SOMS, no data were qualified for Aluminum, Barium, Calcium, 
Copper, Magnesium, and Manganese percent recoveries (%R) outside the QC limits 
since the parent sample results were greater than 4X the spike concentration. 

For CFSB-068-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference {Limits} Flag AorP 

CFSB-DUP13-SODUP Copper 179 (<20) - J (all detects) A 
(CFSB-133-S0-1 0-12 Lead 67 (<20) - J (all detects) 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-10-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO) 

CFSB-068-S0-0.5-2DUP Lead 21 (<20) - J (all detects) A 
(CFSB-132-S0-0-0.5 Nickel 25 (<20) - J (all detects) 
CFSB-132-S0-0.5-2 
CFSB-132-S0-10-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2) 

5 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSB-019-S0-0.5-2 and CFSB-DUP13-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ma/Kal 

Analvte CFSB·019.S0-0.5·2 CFSB-DUP13-SO RPD (Limits\ Flaa AorP 

Aluminum 19300 7930 84 (<50) J (all detects) A 

Arsenic 7.4 3.8 64 (<50) J (all detects) A 

Barium 93.8 85.6 9 (<50) - -

Beryllium 0.98 0.39 86 (<50) J (all detects) A 

Cadmium 1.1 0.29U 117 (<50) J (all detects) A 
UJ (all non-detects) 

Calcium 16900 39300 80 (<50) J (all detects) A 

Chromium 15.4 10.8 35 (<50) - -

Cobalt 7.1 5.7 22 (<50) - -

Copper 36.1 202 139 (<50) J (all detects) A 

Iron 12600 11900 6 (<50) - -

Lead 19.0 13.4 35 (<50) - -

Magnesium 9410 10300 9 (<50) - -

Manganese 204 361 56 (<50) J (all detects) A 
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Concentration (mg/Kg) 

Analyte CFSB-019-50-0.5·2 CFSB-DUP13-50 RPD (Limits) Flag AorP 

Mercury 0.022 0.014U 44 (<50) . . 

Nickel 99.9 12.5 156 (<50) J (all detects) A 

Potassium 976 833 16 (<50) . . 

Selenium 0.66 0.35U 61 (<50) J (all detects) A 
UJ (all non-detects) 

Sodium 111 53.0 71 (<50) J (all detects) A 

Thallium 0.14 0.14U 0 (<50) . . 

Vanadium 40.7 11.0 115 (<50) J (all detects) A 

Zinc 159 34.3 129 (<50) J (all detects) A 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS o/oR, DUP RPD, and field duplicate RPD, data were qualified as estimated in 
twelve samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-115008-1 

I Sample I Anal~te I Flaa I A or P I 
CFSB-133-S0-1 0-12 Antimony J- (all detects) A 
CFSB-064-S0-0-0.5 UJ (all non-detects) 
CFSB-064-50-0.5-2 Lead J- (all detects) 
CFSB-064-50-1 0-12 UJ (all non-detects) 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

CFSB-133-S0-1 0-12 Potassium J+ (all detects) A 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-1 0-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

CFSB-132-S0-0-0.5 Antimony J- (all detects) A 
CFSB-132-S0-0.5-2 Copper UJ (all non-detects) 
CFSB-132-S0-1 0-12 Lead 
CFSB-133-S0-0-0.5 Nickel 
CFSB-133-S0-0.5-2 

CFSB-133-S0-10-12 Copper J (all detects) A 
CFSB-064-S0-0-0.5 Lead J (all detects) 
CFSB-064-S0-0.5-2 
CFSB-064-S0-1 0-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

CFSB-132-S0-0-0.5 Lead J (all detects) A 
CFSB-132-S0-0.5-2 Nickel J (all detects) 
CFSB-132-S0-1 0-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 

CFSB-019-S0-0.5-2 Cadmium J (all detects) A 
CFSB-DUP13-SO UJ (all non-detects) 

Selenium J (all detects) 
UJ (all non-detects) 

CFSB-019-S0-0.5-2 Aluminum J (all detects) A 
CFSB-DUP13-SO Arsenic J (all detects) 

Beryllium J (all detects) 
Calcium J (all detects) 
Copper J (all detects) 
Manganese J (all detects) 
Nickel J (all detects) 
Sodium J (all detects) 
Vanadium J (all detects) 
Zinc J (all detects) 

8 
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Reason I 
Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(RPD) 

Field duplicates (RPD) 

Field duplicates (RPD) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 

9 
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LDC #: 36559B4a 

SDG #: 460-115008-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:-<\,.,\ ''P 
Page:~of'Z. 

Reviewer: A'V 
2nd Reviewer: c;:7 

METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn Area I I Comments 

I. Sample receipt/Technical holdinQ times A.. "" l s--u.: \ \"" 
II. ICP/MS Tune p...__ 
Ill. Instrument Calibration P>-. 
IV. ICP Interference Check Sample (ICS) Analysis 

,.., 
v. Laboratory Blanks p..... 
VI. Field Blanks 0 
VII. Matrix Spike/Matrix Spike Duplicates sw C.'<'""~...>-C'3"' -SO-'<::> -\"LM."> (c 

H.~~ .,;,:c:n_ -=-~-&:::> -o.s..-:;·w\<.' S'VG'.."q~.o>c -\\\.\"'s 

VIII. Duplicate samPle analvsis sw \)u\?=- ~~~~~~:_~~~:-~~(c;.<V"''-I.I.b<>-\'"'''1~ 
IX. Serial Dilution f:.... ~<;;2...~-t;,b~ --:.c-o :"5.-?..... (>"V<-<> ~ ~ -\\'\~ 

X. Laboratory control samples p..._ ~\-"'.. 
XI. Field Duplicates ,s:;w l=-1:1;:. (_" ~~ 

XII. Internal Standard (ICP-MS) {::>.... 

XIII. Sample Result Verification p.._ 
Yl\1 "' '" '' n, A. 

Note: A= Acceptable NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFSB-132-S0-0-0.5 

CFSB-132-S0-0.5-2 

CFSB-132-S0-10-12 

CFSB-133-S0-0-0.5 

CFSB-133-S0-0.5-2 

CFSB-133-S0-10-12 

CFSB-064-S0-0-0.5 

CFSB-064-S0-0.5-2 

CFSB-064-S0-10-12 

CFSB-019-S0-0-0.5 

CFSB-019-S0-0.5-2 

CFSB-DUP 13-SO 

CFSB-064-S0-1 0-12MS 

CFSB-064-S0-1 0-12DUP 

CFSB-DUP 13-SOMS 

FB = Field blank 

V:\LOGIN\Roux Associates\Columbia Falls\36559B4aW.wpd 

EB = Equipment blank 

Lab ID Matrix Date 

460-115008-1 Soil 06/03/16 

460-115008-2 Soil 06/03/16 

460-115008-3 Soil 06/03/16 

460-115008-4 Soil 06/03/16 

460-115008-5 Soil 06/03/16 

460-115008-6 Soil 06/03/16 

460-115008-7 Soil 06/03/16 

460-115008-8 Soil 06/03/16 

460-115008-9 Soil 06/03/16 

460-115008-1 a Soil 06/04/16 

460-115008-11 Soil 06/04/16 

460-115008-12 Soil 06/04/16 

~ 460-115008-9MS Soil 06/03/16 
.l,~ 

460-115008-9DUP Soil 06/03/16 

bct.o 460-115008-12MS Soil 06/04/16 

I 



LDC #: 36559B4a 

SDG #: 460-115008-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7471 B) 

ClientiD LabiD 

16 CFSB-DUP 13-SODUP loaD 460-115008-12DUP 

17 

18 

19 

20 

)1 

Matrix 

Soil 

Date: '\ b \ \1.,0 
Page: 'Zof2:.... 

Reviewer:<:::::.~ · 
2nd Reviewer:~ 

Date 

06/04/16 

Notes. __________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\3655984aW.wpd 



VALIDATION FINDINGS CHECKLIST Page:~of? 
Reviewer: :Ps:> 

2nd Reviewer: 0 ___../ 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

!. Technical holdin.q times 

All technical holding times were met. / 
/ 

Cooler temperature criteria was met. 

II. /CP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? -
Were %RSD of isotopes in the tuning solution :s;S%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-uo time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercurvl QC limits? 

,.-
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samoles oerformed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and ~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were~ 5X the RL, including when only one of the duplicate 
samote values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX. /CP Serial Dilution 

Was an ICP serial d~~~ion an:iyzed if analyte concentrations were > SOX the MDL / 
ICPli>100X the MDL ICPIMS? 

Were all oercent differences (%0sl < 10%? /" 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ..-

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected in the field blanks. 

MET·SW_2014.wpd version 1.0 

NA 

/ 

Page:~ofL 
Reviewer: :i)S2 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of~ 
Reviewer: C5:> / 

2nd reviewer: c:Z 
All circled elements are applicable to each sample. 

,In lln~lvt<> I ;..tIT .Ill I 

\.- \'2-- 'S V<{sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, irh.Mo, B, Sn, Ti, 
. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

&_c. \'So·\'\ <) AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn!H0Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~ Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

fJL-. \S -~ \.:? s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn:>He, 4\ii, K, Se, Ae, Na, Tl, V, Zi'\:IMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

-·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Me, Mn, He, Ni, K, Se, Ae, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

r,FAA AI Rh Ao R~ RP r.rl r.~ r.c r.n r., FP Ph Mn Mn Hn Nl I( RP An N• Tl II 7n Mn R Rn Tl 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 3655984a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

•ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:__lof~ 
Reviewer: ZS.~ 

2nd Reviewer: ~ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

16Y.~~.~~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS Posts pike 
# MSID Matrix Analyte %Recovery Associated Samples Qualifications (75-1251 

15 s Sb 50 6-12 J-/UJ/A (nd) 
Pb -77 J-/UJ/A (del) 99 
K 167 J+det/A (del) 

CFSB-068-S0-0.5-2MS (SDG: s Sb 53 1-5 J-/UJ/A (nd) 
460-114793-1) 

Cu 73 J-/UJ/A (del) 
Pb 74 J-/UJ/A (del) 

Ni 63 J-/UJ/A (del) 

Comments: 15: AI Ba Ca Cu M Mn > 4X 
CFSB-068-S0-0.5-2MS (SDG: 460-114793-1): AI. Ba. Ca. Fe. Mo. Mn > 4X 

36559B4aMS.wpd 



LDC #: 36559B4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l__of__l_ 

Reviewer:~ 
2nd Reviewer: c;:::z_ 

·~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD)::: 20% for water samples and::: 35% for soil samples? If no, see qualifications below. A control 

limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~VELIV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations . 

" 
,,.,, .If\ .. , . . ..... '""' n . '"' '(I" • o\ 

16 s Cu 179 (<20) 6-12 J/UJ/A (del) 
Pb 67 {<20) J/UJ/A (del) 

CFSB-068-S0-0.5- s Pb 21 (:::20) 1-5 J/UJ/A (del) 
2DUP (SDG: 460-

114793-1) 
Ni 25 (<20) J/UJ/A (del) 

I I I I I I I I I I 
Comments: ______________________________________________________________________________________________________________ ___ 

3655984aDUP.wpd 



LDC#: 36559B4a VALIDATION FINDINGS WORKSHEET Page:~of 2_ 
Field Duplicates Reviewer: :::S.~ 

ETHOD: Metals (EPA Method 601 OB/7000) 
2nd Reviewer: 0\::::;- _ 

YIN NA Were field duplicate pairs identified in this SDG? 
Y. N NA Were target analytes detected in the field duplicate pairs? 

v 
Concentration (mg/Kg) 

RPD Qual. 
Anatyte 11 12 (<50) (Parent Only) 

Aluminum 19300 7930 84 JdeUA (del) 

Arsenic 7.4 3.8 64 JdeUA (del) 

Barium 93.8 85.6 9 

Beryllium 0.98 0.39 86 JdeUA (del) 

Cadmium 1.1 0.29U 117 J/UJ/A (deUnd) 

Calcium 16900 39300 80 JdeUA (del) 

Chromium 15.4 10.6 35 

Cobalt 7.1 5.7 22 

Copper 36.1 202 139 JdeUA (del) 

Iron 12600 11900 6 

Lead 19.0 13.4 35 

Magnesium 9410 10300 9 

Manganese 204 361 56 JdeUA(del) 

Mercury 0.022 0.014U 44 

Nickel 99.9 12.5 156 JdeUA (del) 

Potassium 976 833 16 

Selenium 0.66 0.35U 61 J/UJ/A (deUnd) 

Sodium 111 53.0 71 JdeUA (del) 

Thallium 0.14 0.14U 0 



LDC#: 36559B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~ETHOD: Metals (EPA Method 601 OB/7000) 

N NA Were field duplicate pairs identified in this SDG? 
Y.N NA Were target analytes detected in the field duplicate pairs? 

v 
Concentration fmo/Ka) 

Analyte 11 12 

Vanadium 40.7 11.0 

Zinc 159 34.3 

1\LDCFILESERVER\Validation\FIELD DUPLICATESIFD_inorganic\3655984a.wpd 

Page:~f....Z... 
Reviewer: r:-\~ 

2nd Reviewer: G~ / 

RPD Qual. 
(<50) (Parent Only) 

115 JdeUA (del) 

129 JdeUA (del) 



LDC #: b~~\._\."\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R= Found x 100 
True 

Standard ID 

:;c..J 
\ "6 '-\.!,"'\ 

~\ 

t:.L-'0 
ti'..O'-

c.c...-J 
\\o':.ClO 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) LV'. 3"'1..\o'& ~ \ '-- 4o \):'\'-'--- q"\ '1~?--
CVAA (Initial calibration) ~ 4: ~~ ~\. \.._... s '-'"\\'- Oft_""'~~?--

-----' 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) \) 4'\.ta'S. ~\I..... SO~'\.....- 0"\%~ 
'-l ~ 

CVAA (Contining calibration) 

~ l.\:flta\ ""' \ \.... S"?<\\\..... q_ "\ ""~~"?--. 
~ '-..) ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Regcded 

%R 

C\.q%?-

qq'Y,?.-

"'\""\. f'c ?--

q"\ ('"1;2._ 

I 

Page:_\ of__l_ 

Reviewer: <::S;\:;;? 
2nd Reviewer: q ---

Acceptable 
(Y/N) 

~ 
~ 

~ 

1 

Comments: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_of_l_ 

Reviewer: ~ 
2nd Reviewer: 0 

'---

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S =Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

::R-'=> ~co 
\'\'_\'6 

u:_~ 
I <C').-.C., 
' 
1--\S 

\ ~-_'S.<;, 
\:>LR 

'7-0 '-'1,:, 

bW-. 
Zo:'-¥'+ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~ \0'2..-'\% ~\......-- ~00~'--

Laboratory control sample 
~ t\.'\~~~ \'<--~~ - ~ 

Matrix spike 

~ 
(SSR-SR) 

D-O~~~ 0 , oo._ '\:~VV'f\ \""" 
'-' 

Duplicate 'fe.... \. '2-'L-Iol ~~ \ 1..'2:. \o I. 4~ 
~~ ~ 

ICP serial dilution ~\ \ '\'61 .. -'~<-\. v~ ~.._.. l-r;,"'z:. "5?\ '-'l\ L '--

I e:ecalc1llated I 
I %RIRPDI%D 'I 

\:c:>-z __ (, '?---

q_\ ,1..\- '(::<;2__ 

\'<:::)b (='?-

6%~ 

'Z-?5 1~ \/ 

I Acceptable 
%R/RPO/%D (YIN) 

' 
I 

\o-z. Y.'?- ,\ 
o,._--..,,~ %~ \ 

\.0<0%~ 

6%~ \ 

2_~/(Q ~ 

Commenffi: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ofl 
Reviewer: '3 ':::::> 

2nd reviewer: {,--L 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-1'-:-+'--'-CN"L/A,_ Have results been reported and calculated correctly? 
Pc-¥--'-CNC£./A,_ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

elected analyte results for __ (=_\_')_..:... __ ~~4:-------- were recalculated and verified using the following 
equation: ~ 
Concentration = 

.~-
RD = c=:::; 
FV = 
ln. Vol. 
Dil = 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analvte !.Au~.) 
( <Ma '""' ) 

(Y/Nl 

\ l-\e.. o~?..' o:oz.., 
''""' 2 w lb':SoO \ lo"SOO 

.::;. he., q,'Z_ "\ ,7_ 

t.\' ~ '2'-\"- 'Z4S 
~ ~ ().~ D.IC>~ 
Cp c. ~oO :z.t' ')::'_) 

\ & Cj_l,o q_\o 
2<; 6:, l'n.~ (9:~ 

"\ c<--\ \~-S \2,.'S. 
(O k l'Z...<s:>C) \"'2.\'0C:l 

\ \ ~ \.0... :D \"'\.0 
\(.. M"' lo- to~ " ,; "-.) 

Note: ____________________________________________________________________________ _ 
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LDC Report# 3655986 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 12, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115008-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-132-S0-0-0.5 460-115008-1 Soil 06/03/16 
CFSB-132-S0-0.5-2 460-115008-2 Soil 06/03/16 
CFSB-132-S0-1 0-12 460-115008-3 Soil 06/03/16 
CFSB-133-S0-0-0.5 460-115008-4 Soil 06/03/16 
CFSB-133-S0-0.5-2 460-115008-5 Soil 06/03/16 
CFSB-133-S0-1 0-12 460-115008-6 Soil 06/03/16 
CFSB-064-S0-0-0.5 460-115008-7 Soil 06/03/16 
CFSB-064-S0-0.5-2 460-115008-8 Soil 06/03/16 
CFSB-064-S0-1 0-12 460-115008-9 Soil 06/03/16 
CFSB-019-S0-0-0.5 460-115008-10 Soil 06/04/16 
CFSB-019-S0-0.5-2 460-115008-11 Soil 06/04/16 
CFSB-DUP13-SO 460-115008-12 Soil 06/04/16 
CFSB-132-S0-0-0.5MS 460-115008-1MS Soil 06/03/16 
CFSB-132-S0-0-0.5MSD 460-115008-1 MSD Soil 06/03/16 
CFSB-019-S0-0-0.5MS 460-115008-1 OMS Soil 06/04/16 
CFSB-019-S0-0-0.5MSD 460-115008-10MSD Soil 06/04/16 
CFSB-019-S0-0-0.5DUP 460-115008-10DUP Soil 06/04/16 
CFSB-019-S0-0.5-2DUP 460-115008-11DUP Soil 06/04/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36559B6_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flag AorP 

06/13/16 CCV (10:24) Fluoride 85(90-110) CFSB-132-S0-0-0.5 J- (all detecls) p 
CFSB-132-S0-0.5-2 UJ (all non-detects) 
CFSB-132-S0-10-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 
CFSB-133-S0-1 0-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-10-12 

06/13/16 CCV (11:55) Fluoride 83 (90-110) CFSB-064-S0-10-12 J- (all detecls) p 
CFSB-019-S0-0-0.5 UJ (all non-detects) 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

06/13/16 CCV (13:26) Fluoride 84 (90-11 0) CFSB-019-S0-0-0.5 J- (all detects) p 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFSB-019-S0-0-0.5MS/MSD, no data were qualified 
for Fluoride percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
) Analyte %R (limits) %R (Limits) Flag AorP 

LCS/D Fluoride - 85 (90-110) J- (all detects) p 
(All samples in SDG UJ (all non-detects) 
460-115008-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

LCS/D Fluoride 19 (S15) J (all detects) p 
(All samples in SDG UJ (all non-detects) 
460-115008-1) 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX_ Field Duplicates 

Samples CFSB-019-S0-0.5-2 and CFSB-DUP13-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFSB-019-S0-0.5-2 CFSB-DUP13-SO RPD (Limits) Flag AorP 

Fluoride 48.2 50.2 4 (S50) - -

Cyanide 1.2 0.10 169 (S50) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

5 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36559B6_RA4.DOC 



XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, LCS/LCSD %R and RPD, and field duplicate RPD, 
data were qualified as estimated in twelve samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-115008-1 

Sample Analyte Flag AorP Reason 

CFSB-132-50-0-0.5 Fluoride J- (all detects) p Continuing calibration (%R) 
CFSB-132-50-0.5-2 UJ (all non-detects) 
CFSB-132-50-1 0-12 
CFSB-133-50-0-0.5 
CFSB-133-50-0.5-2 
CFSB-133-50-1 0-12 
CFSB-064-50-0-0.5 
CFSB-064-50-1 0-12 
CFSB-019-50-0-0.5 
CFSB-019-50-0.5-2 
CFSB-DUP13-SO 

CFSB-132-50-0-0.5 Fluoride J- (all detects) p Laboratory control samples 
CFSB-132-50-0.5-2 UJ (all non-detects) (%R) 
CFSB-132-50-1 0-12 
CFSB-133-50-0-0.5 
CFSB-133-50-0.5-2 
CFSB-133-50-10-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-10-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

CFSB-132-S0-0-0.5 Fluoride J (all detects) p Laboratory control samples 
CFSB-132-S0-0.5-2 UJ (all non-detects) (RPD) 
CFSB-132-S0-1 0-12 
CFSB-133-S0-0-0.5 
CFSB-133-S0-0.5-2 
CFSB-133-S0-1 0-12 
CFSB-064-S0-0-0.5 
CFSB-064-S0-0.5-2 
CFSB-064-S0-10-12 
CFSB-019-S0-0-0.5 
CFSB-019-S0-0.5-2 
CFSB-DUP13-SO 

CFSB-019-S0-0.5-2 Cyanide J (all detects) A Field duplicates (RPD) 
CFSB-DUP13-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-115008-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-115008-1 

No Sample Data Qualified in this SDG 
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LDC #: 3655986 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-115008-1 LeveiiV 

Date:<\"\\¥' 
Page:_l_of2..... 

Laboratory: Test America. Inc. Reviewer: ,3'>? 
2nd Reviewer: 0.~/ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

"' 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidaticn A[ea 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

In, '" ,, "' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-132-S0-0-0.5 

CFSB-132-S0-0.5-2 

CFSB-132-s0-1 0-12 

CFSB-133-S0-0-0.5 

CFSB-133-S0-0.5-2 

CFSB-133-S0-1 0-12 

CFSB-084-S0-0-0.5 

CFSB-064-S0-0.5-2 

CFSB-064-S0-1 0-12 

CFSB-019-S0-0-0.5 

CFSB-019-S0-0.5-2 

D~r--~ CFSB- 3-SO 

CFSB-132-S0-0-0.5MS 

CFSB-132-S0-0-0.5MSD 

CFSB-019-S0-0-0.5MS 

CFSB-019-S0-0-0.5MSD 

CFSB-019-S0-0-0.5DUP 

I I Comments 

A.. 01?-~\\.'o 
~ 

Sv.J 
~ 

0 

"" I 1-'\.":kQ =- t~._-z, , , ~ '\ l<-."'-,\~' (,-s. \~ =- ~ 71...\)( 

~ buQ 
f?w Lei::>\.0 

.... 
~~~ 

5\0 'PV== c",,-z_) 
(A 
Do., 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

C.J-J 

J., 
If-

~ 
r 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115008-1 

460-115008-2 

460-115008-3 

460-115008-4 

460-115008-5 

460-115008-6 

460-115008-7 

460-115008-8 

460-115008-9 

460-115008-10 

460-115008-11 

460-115008-12 

460-115008-1MS 

460-115008-1 MSD 

460-115008-1 OMS 

460-115008-1 OMSD 

460-115008-10DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/04/16 

Soil 06/04/16 

Soil 06/04/16 

Soil 06/03/16 

Soil 06/03/16 

Soil 06/04/16 

Soil 06/04/16 

Soil 06/04/16 

L:\Roux Associates\Columbia Falls\3655986W.wpd 1 
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LDC #: 3655986 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115008-1 Level IV 
Laboratory: Test America. Inc. 

Date: 'lhlh' 
Page:.2_orZ

Reviewer: :3, <:;:> 
2nd Reviewer: (J,o" / 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056Al 

Client JD LabJD Matrix Date 

18 CFSB-019-S0-0.5-2DUP p 460-115008-11 DUP Soil 06/04/16 

19 

20 

21 

22 

lo. 
Notes. ______________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method <k ('"',.,.-) 

Validation Area Yes No NA 

I. Technical holdlna times 

All technical holdiQgtimes were met. 
,..-

Cooler temperature criteria was met. /" 

/1. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,.--

Were the proper number of standards used? 
,...-

Were all initial calibration correlation coefficients > 0.995? /" 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks_])erformed as required? (Level IV onlvl 
,...-

Were balance checks_performed as reauired? (Level IV only} / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination In the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this --SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/" (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .<; 20% for / 
waters and.<; 35% for soil samples? A control limit of,:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were,::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed Der extraction batch? 
..--

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80·120% (85·115% for Method 300.01 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) sall]ples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? ,...-

WETCMEPA_2010.wpd version 1.0 

Page:_l_of 2. 
Reviewer: 9 <:::::5 

2nd Reviewer: V / 
V' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable I"' to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
r' 

Target analytes were detected In the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. /" 

Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page: 1... o(Z._ 
Reviewer:. ;::s§)/ 

2nd Reviewer:_"'()..,__..,L:.. 

Findings/Comments 



LDC#: M'N\.~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample . 

. rn 

\-'-'2-- pH TDS Cl ~ NO, NO, SO, 0-PO, Alki~NH3 TKN TOC Cr6+ CIO 

pH TDS c1F' NO, NO, so O-PO Alk CN NH, TKN TOC Cr6+ CIO, 

8.c '\'l,-1.1\- pH TDS Cl F NO, NO, SO, 0-PO, Alk ¢N)'JH, TKN TOC Cr6+ CI04 
~ 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

tJ..c \. <;.-\ ~ I pH TDS CI(FJNO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

. pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I nH Tm; C:l F NO. NO. SO. 0-PO. Alk C:N NH. TKN TOr. C:rR+ C:IO. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: 01/ 

Comments: ___________________________________ _ 
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LDC #: 3655986 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_ofl 

Reviewer: ':Q. ~ 
2nd Reviewer: "'U.-

~ 
Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all ana lyles except mercury (80-120% )? 

~
ONLY: 

Was a midrange cyanide standard distilled? 
Are all correlation coefficients ::-_0.995? 

N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

I~ not• • o1n ....... ''-" -!..Data. 

06/13/16 CCV (10:24) F 85 1-7, 9 J-/UJ/P (det/nd) 

06/13/16 CCV (11:55) F 83 9-12 J-/UJ/P (det/nd) 

06/13/16 CCV (13:26) F 84 10-12 J-/UJ/P (del) 

Comments: ________________________________________________________________________________________________________________________ ___ 

36559B6CAL.wpd 



LDC #: 3655986 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals {EPA SW 846 Method 60108/6020/7000) 

B110ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a laboratory control sample {LCS) analyzed for each matrix in this SDG? 

:'-:1:.~'-"N'::IA::- Were the LCS percent recoveries {%R) and relative percent difference {RPD) within the QC limits? 
ELIVONLY: 

Y. N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
" r r"n r"n rn ,., ... ., oh ''-1> m . o\ ''-1> m · o\ m ,;to\ LSamnles. 

LCS/D s F 85 (90-11 0) All 
F 19 (<15) All 

Page: \of \ 

Reviewer~9 
2nd Reviewer: c=z.__ 

J-/UJ/~det/nc:!l._ 

J/UJ/P { det/nd) 

Commenffi: ________________________________________________________________________________________________________________________ __ 

3655986LCSD.wpd 



LDC#: 3655986 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 11 12 RPD (<50) 

Fluoride 48.2 50.2 4 

Cyanide 1.2 0.10 169 

Page:_\ of~ 
Reviewer: :J CJ 

2nd Reviewer: c- /. 

Qualification 
(Parent only) 

JdeUA (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36559B6.wpd 



LDC#:3b~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer: q 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of.£___ was recalculated.Calibration date: C..\ S. \\ 'P 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_::rc..\) CD'-"v ).::> 
Calibration verification 

:reD \. L.-'-o '-' 
Calibration verification 

CCD l '1 -;t ... ..., 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

\= s3 

s4 

s5 

s6 

:s;::... .... ~ 

~ fJ9t~W..<... 
'-" 

Ct-...) 0 A''l.'l~\.. 

c..~ D-~'~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.1 11604 

0.2 38660 0.9993 0.9990 

1 152284 ~~ 
2 277480 

3 418386 

4 563764 

\'<:'->"-- ,'-\ \~'- O...S.':'\ '%~ r-~?t't,'?-

O._'Z.~'- 4.'4. %~ CB%~ 

0~~'- \ol.l.tl'.~ l oi.J..:Q/.~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.~-----------------------------------------------

~~~v0~0 



LDC #: '60S,"'S'\\??,o 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:___lofl_ 

Reviewer: o'C> 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

lc~ Laboratory control sample 

"'\\~ 

~s Matrix spike sample 

( 1-',U) 

t-'\.Sv Duplicate sample 

\ "b \_.'0'\ 
-

S= 
D= 

Comments: -*.Q.15LAru\-;: '2j 

TOTCLC.B 

Element 

\= 

CJ-) 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

\0~'2-1.\- ~~ ~0~~ 
(SSR-SR) 

-z._-co~~ -z.s>'"l~'::J 

~--L~~ ~-c~~ 

I eecalc11lated 

II 
Reeocted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ C)-z_ %?--- \.. -;:::>-z. y 5?- ~ 

~~(..~ <t.loY"_,'?-,._ '2:,'-~" 

"6,"%~«'0 ·e:, %«?XY ~ 



LDC#~ 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of~ 
Reviewer: 2::::,~ 

2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 

I-:':-+':-7:N,_,IA;- Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ;--;:"(:;-'D'-:-L---'c_==;;:~--=-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = t>-.-~ ~ '1'2.\0 Recalculation( D ,\ "-1-lo~.:')'& 12.\o) l.S.. _ "-) 

\. 'S2> '-1.\\ :1"1.' ~ \ ~""'"" \ -'""' 

# 

(::>..,;:. 0,\"':,1 

E='\..l =-'S ~ 

SampleiD 

1.. 

L 
:<; 
4 
-::'\ 
V> --
~ 
~ 
~0 

\\ 
~(_ 

Ana lyle 

~ 
L..0 
"\ /c_w 
eN 
C..l-2> 
r;;:-/ (' r,._) 

CN 
C6--) 

~ I c..o--..) 
C-1-.J 
00. 
\= 

lo ."\.<-1) 

Reported Calculated 

Co~ce~1~ration Concentration 
( tvhlb ) 

0 .C:).{~ D-~'+ 
O:aloc,_ o .. cJ.,::f\ 
1---.JD 1--J'-::::::::, 

o_ 0 ,o<:S;.I 

0 .. \\ 0 c\"l 
('....)'Q 'NV 

0 -a&+ 0-0'i<.~ 

0 ~ '"<_::,. () ._\."S 
i--J"\) f._.)~ 

l .. "S \ ._ "S 
\.'2- \ .. L_ 

!;3::) .. 7_ So~ 

Acceptable 
(YIN) 

~ 

w 

Note: ______________________________________________ __ 

RECALC.6 



07/25/16 
The attached zipped file contains three files: 

File Format Description 
I) Readme_ ColumbiaFalls_072516.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 460-114944-1_ TestResultsQC _vi _rev.xlsx 460-114944-1 36559A 
3) 460-115008-1_ TestResultsQC _ vl_rev.xlsx 460-115008-1 36559B 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: '? tf7'51 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by JilJf- . 

I I EDD Erocess I I CommeotslActiac 

I. EDD Completeness -
Ia. - All methods present? y 
lb. -All samples presenUmatch report? y 
I c. -All reported analvtes present? '( 
I d. -10% or 100% verification of EDD? y 

II. EDD Preparation/Entrv -
II a. - Carryover U/J? v 
lib. - Reason Codes used? If so, note which codes }./ 

lie. -Additional Information (QC Level, Validator, ,.; 
Date, Validated YIN, etc.) 

Ill. Reasonableness Checks -
- Do all qualified NO results have NO qualifier f Ilia. I (i.e. UJ)? 

- Do all qualified detect results have detect '( 
I lib. I qualifier (i.e. J)? 

- If reason codes used, do all qualified results -I lie. have reason code field populated? 

-Does the detect flag require changing for blank t 'Y Ill d. I qualifiers? If so, are all U results marked NO? 

Ill e. - Do blank concentrations in report match EDD, y where data was qualified due to blank? 

-Were any results rejected for overall 
II If. assessment? If so, were results changed to --+-

non reportable? 

- Is the readme complete? If applicable, were r Ill g. edits or discrepancies listed in the readme? 

Notes: ______________________________________________________________ ___ 

EDD Population Checklist.wpd 

Date: -tl~filt 
Page:~ 

2"' Reviewer:~ . 

I 







LDC Report# 36773A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66446-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-016-S0-0-0.5 240-66446-1 Soil 06/23/16 
CFISS-017 -S0-0.5-2 240-66446-4 Soil 06/23/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36773A2a 
SDG #: 240-66446-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: f1 /!]///~ 
Page:Lof__i_ 

Reviewer: o/!!!:2-
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ar"" 

Sample receipVTechnical holdinQ times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuino calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQILODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-016-S0-0-0.5 

CFISS-017-S0-0.5-2 

h, I D,_ 

.6 
b.-1A ·1. V->0 

6. 
D. 
N 
/::>. 
\.;) V7 
p. 1-C/'::> 

N 
.b. 
A 

A 
b. 
b. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36773A2aW.wpd 1 

~0 

;!:. I -1. ...... 
I 

D =Duplicate 
TB =Trip blank 

{ 

EB = Equipment blank 

Lab ID 

240-66446-1 

240-66446-4 

,_.. 
,oJ 1- 'OV 
C.IJV ~ 1V 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06123116 

Soil 06123116 



VALIDATION FINDINGS CHECKLIST Page:_l_ot_;t..-
Reviewer: f'-7 

2nd Reviewer: ;;;;:-:----· 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_B270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: 7-- of ....-
Reviewer: F1 

2nd Reviewer: ~ 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YY'( 2,3,5-Trimethylnaphthalene 

B. Sis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAP.. Dibenzothiophene 

D. 1 ,3-Dichtorobenzene W. 2-Methylnaphtha\ene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluaranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz,(a,h}anthracene DODD. c.is/trans-Oecalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i}perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chlorolsopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine Llll. Benzaldehyde 

o. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy}methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b}thiophene NNNN. 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1 ,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

. 

S. Naphthalene ll. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: d (. 77 6 /t~ "X 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:___!_ of / 

Reviewer: FT 

2nd Reviewer: Q-1__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/29/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6259 

0.9905 

1.1375 

1.0774 

0.8340 

1.1587 

Where: 

Recalculated 

(RRF20 std) 

1.6259 

0.9905 

1.1375 

1.0774 

0.8340 

1.1587 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6102 1.6102 1.7 

0.7000 0.7000 3.0 

1.1009 1.1009 3.7 

1.0440 1.0440 2.7 

0.7982 0.7982 4.1 

1.0714 1.0714 7.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

1.7 

3.0 

3.7 

2.7 

4.1 

7.8 



LDC#: 3C. 77 2,/} ~ 9. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~f / 

Reviewer: FT 

2nd Reviewer: C--1..--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/1/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Where: 

Recalculated 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.9211 1.9211 4.9 

1.0556 1.0556 5.0 

1.1746 1.1746 4.6 

1.0864 1.0864 3.8 

0.9310 0.9310 3.4 

1.1275 1.1275 7.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.9 

5.0 

4.6 

3.8 

3.4 

7.3 



LOC#: 3 ~ 7 7 3 ;'j- d."'. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ____IT 
2nd Reviewer: .Qa 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (AJ(C0)I(A.,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Aa, = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

·----1 I Reported Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ce-v-d 1/J.Jllo b. (1st IS) 1-"11-1 \ I • "1"2-"2.- l.q-...:v-
i ~X3 1.:; (2"' IS) 1- (9 S'$1.. \- tD ?OJ 1.o:,9 

l6i(:;! (3" IS) I· ll+lp I· I~ L. 1. I'll; 
U0\ (4.1S) 1- o'6Go4- 1-o'i."\ 1-o~<>t 

:s:tF" (5• IS) f) -4~10 O·i\1/ o.9~11 
:r...:r...:I rs• IS\ l·l;)-/~ I - l "'1 "'>-> 1 . 1"'1~ 

2 <'Pi - \ 'J..--"' 1/cllllo A. 11st IS\ \·<P \0'2-- ,_-g., c., 1-~ (.p 

,..,?o I> (2"'1S) ·"" ~ U.·]~ '' -o~?'i 0-"1~~ 
Es!b (3" IS) 1. llro"'' J.o <i.)!. I .o~ 
lAW (4.1S) 1·0 t.!A.O \.a t-z... I.OI'l--
crt (s• IS) 0.19.~ o .\i""? I £l 0 .I(?\~ 
T_ I I rs• IS\ l·bl\~ 1-1\lo \·\I v 

3 11d. I~\ 

(2"'1S) 

(3" IS) 

(4.1S) 

(s• IS) 

rs• IS\ 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

0· 0 o.o 
-,_ (p 1{. 

2.-':> .,_,_ S" 
o.-z..- 0.).. 

'V· P', 1-.h / 
':>-""K S'-Y 

-.,,')l .,_....2{ 

0-0 oO 
1-~ 1-~ 
3-l 3-) 
'f·;z... '-\ • .,t..-

4- .y q;L--

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: G ; / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS * 100 

s I ID ample : j-1 

Surrogate 
Spiked 

Nitrobenzene-d5 Eb·O 
2~Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ' II 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample 10: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

~1100/"'AI r ,.,,.,..,1 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

\'~·0 1<\ 
I (., ,)£ ~~ ...... , 4s 
'lp ·""~ ?~ 
11-·0 ?<\ 
li,-0 -:?J' 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

?J<l 0 

,~ 

4§"" 
3~ 
:;~ 
~2. ' v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <.3b773.-"Tc.1~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA= Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples; \,V:;, 1.\;lo 0- ?!Go 1'£> '1 

~ 
Spike Spike I I CS II . 1 esc II 
Ad~~ C~nceni~!i~ I II II (IN Percent Recove!X Percent Recove!1_ 

I "" \. ~ ""n I "" \. ~ ""n "' ,,, RPcolc 

Phenol "-· ~?) \'JA- J.. Lj 4 ND, "'10 13 
N·Nitroso-di-n-propylamine 3-3~ 1-l1 r,l ~) 
4-Chloro-3-methylphenol I 2-11 '2SI ~ 
Acenaohthene . .I! ?- . <J'i 1LJ 1L v 
Pentachlorophenol ~p.c, I 5-1'"1 '1."1 ~"1 / 
Pyrene ::, . ">::>.::? I "J.-~ 1/ IS~ )(~ t-Jf>, 

/ v 
~ 

1 cstl esc I 
RPD I 

/ 
~ 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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LDC #: ..:3t:. 773 ,<) C>a.., VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ('--/ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&ll!J1YJ(DFl(2.0l Example: 
(A;,)(RRF)(V,)(V,)(%5) 

'"'v. :r r,_r 
A,. = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard 

(~oj ( \) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 2.'1\f 
v, = Volume or weight of sample extract in milliliters (ml) or ?ll s-?(.p ( \ ',\?!'PI J (\~·ll-:J) (O.'l)~JC~ 

grams (g). 

v, = Volume of extract injected in microliters (ul) = I· 12-.::jq 
) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o.0\0 ~~1\~y 
%8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC c/eanuR 

Reported Calculated 
Co~centra~ion Concentration 

# Sample ID Comoound ( ) Qualification 

RECALC.wpd 



LDC Report# 36773A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 12, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66446-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-016-S0-0-0.5 240-66446-1 Soil 06/23/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773A3A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-0DT and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides -Data Qualification Summary- SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
66446-1 

No Sample Data Qualified in this SDG 
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LDC#: 36773A3a VALIDATION COMPLETENESS WORKSHEET Date:~/;/, 
Page:___j)f_j 

Reviewer: e:J. 
SDG #: 240-66446-1 Level IV 
Laboratory: Test America Inc. 

2nd Reviewer:~ 
METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

111 

I ~alidatioo Ama 

Sample receipVfechnical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes /l '> 

Matrix soike/Matrix spike duplicates 

Laboratorv control samoles 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

'"'' '" ,, ' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-016-S0-0-0.5 

Notes. 

I I 
A/.6. 

A 
D.,/\ 0(. 

A. 
6. 
N 

A 
N c..~ 

~ \-C-'7 

N 
1:::, 

/'-.. 

"' & 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

{26.9 /\c '{ 
C.-eN 

D =Duplicate 
TB =Trip blank 

6 ?V 
~;0 

EB = Equipment blank 

SB=Source blank 
OTHER: 

Lab ID Matrix Date 

240-66446-1 Soil 06/23/16 

I 

111--+---1 ''"_'t"'o-
2

-1-

1]1 +-1 ------+---111~-------+--+--11 ---11 
L:\Roux Associates\Columbia Falls\36773A3aW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

I I 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,41-DDT breakdowns::; 15% for Individual breakdown in the 

Level IV checklist_8081A_rev01.wpd 

Page:_lot~ 
Reviewer: f1 

2nd Reviewer:~ 



LDC#: 7zv 11?:JA-r VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
%R? 

internal standard area counts within:!: 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

a MS/MSD 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

for this SDG? 

batch? 

Level IV checklist_8081A_rev01 .wpd 

Yes No NA 

Page: '--of '~---
Reviewer: FT 

2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans·Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes=----------------------------------------------------------------------------------~===================================== 

C:\Users\ftanguiUg\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 3b 7?<3+3."\ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___L_ of __ 7 
Reviewer: FT 

2nd Reviewer: Cd 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * {SIX) 

--- --

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

--

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC #: <.3 ~ 77...3~3"'t. 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: _!of__::""' 

Reviewer: FT 
2nd Reviewer: OZ--

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)I CCV I ID Date Compound 
CF/Conc. # 

CCV Cone. 

1 C.CI,I ~ l/1-jl\, Wo!o.v.. h,.,_,.. \ C-1.-i' l- lt:JD \00 
Oi\2.. 

}')).e. -\ho'L ~ .::~\1:> ( ~ \00 9~-~ 

I £!.Vf') wo IO_l 
'II l, 1 \0 

2 CCV 4- 17 ;";n .. I "'l "' . ,__ 
0"\lj-~ "1-=~"· I 

.I toi 
v 

" IO 1 
3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

\0 0 0-2- 0 .]... 

"\~-~ ~-Z... ~-J--
(0~ 3-& ?;,~ 
)0' t · I 1- 1 

"''1 .').- o,}/. 0-k' 
~'tl-1 :J'-j -z.,.j 
I o.:?:-7 .:3-/ ~-]_ 
10 I-~ \ . "]..--' f. z..-..-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:___Lot_L"' 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SampleiD: :1\0\ 
Surrogate 

Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene evf}/ ~ 
Tetrachloro-m-xylene wP) 1 
Oecachlorobiphenyl (Wf'V ~ 
Decachlorobiphenyl (!N(? \ 1, 

Sample ID: 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

I ID Sample : 
Surrogate 

Surroqate Column Spiked 

I I I I 
Tetrach!oro-m-xylene 

T etrachloro-m-xylene 

Oecachlorobiphenyl 

Oecachlorobiohenvl 

SamJ)Ie ID: 

II Surrogate 
Surrogate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Oecachlorobiphenyl 

Decachlorobiohenyl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I ReE:orted 

1-\:0. l 8(, 
·'"\J..,'J.' <t.t./ 

tJtn ~ "\'2:> -
&.\ 'l·l? <;g<>) 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recove:Q'_ 

I Re!:!orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
"66 () 

gij 

'1? 
'1{ OJ 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recov~ry Difference 

Recalculated I I 

Nctes: __________________________________________________________________________ _ 



LDC #: <.3 '-7 7.3 _,-._3 ""- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:~f_/ 
Reviewer: b 

2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSG =:: Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: [.e,':;. L).bo- ?ll'f£:>] 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I ·~ I .~ .. -.. f- LCS I' LCSD II LCS/LCSD II 
( ~~ C~n~~~n _- Percent RecoveryJ Percent Recovery Jl RPD Ji 

];;;, = ' \'ow I ~-• I - 11 ~- I ~ """"'I ~JI 
gamma-BHC I 0. 1\t,o I NA llu _riO! I 1?.] J 
4,4'-DDT o. II 0 _), K~ J(::, 1-JI'r~ 

./' 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within_1 O.Jl_'Yo of the recalculated results. 

V:\Validation Worksheets\Pe!;iticides\LCSDCLC _peslwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___!of_~ 
Reviewer: ;== Z 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: 7 0 .c 

/v ~ N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

0 110 
Concentration = !&ll!.ill(,l(DFl(2.0l Example: 

(A;,)(RRF)(Vo)(V,)(%5) 
'"/,ci 1

DDT A, = Area of the characteristic ion (EICP) for the Sample I.D. ~cV-:::. !:l:kO -;- 311] ~ £21 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

t.\b '1. 0%\tf c\tJD) ((OJ 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract In milliliters (ml) or ~ 'J 1-\- 0~ 2. \ ~ ( \. 0[~) (iq) (iOD D 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 0· \10 MG '\<-(( Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Samole ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36773A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66446-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-016-S0-0-0.5 240-66446-1 Soil 06/23/16 
CFISS-017-S0-0.5-2 240-66446-4 Soil 06/23/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were not within QC limits. No 
data were qualified since there were no associated samples in this SDG. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
66446-1 

No Sample Data Qualified in this SDG 
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LDC#: 36773A3b VALIDATION COMPLETENESS WORKSHEET Date:~ /it? 
Page:_lof_f 

Reviewer: -£--
2nd Reviewer: c 

SDG #: 240-66446-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc ,A[ea 

I. Sample receipt/Technical holdinQ times 

II. Initial calibration/ICV 

Ill. Continuino calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes / \ ";. 
• 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Taroet compound identification 

XII ,..,, 
"" ,, ' 

Note: A= Acceptable 

~ I 
2Z. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

'" 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-016-S0-0-0.5 

CFISS-017-S0-0.5-2 

Notes· 

1 Me> ~l.:>fO- ?"114 
1- M~ 41-o- ?~ 1ll 

89 
"'\ 

I I 
I~'A 
,D.,~:;, 1)1-o 

_I\ 
/),. 

N 
t:>-

")~ e;,., 
f;::.._ \.-cY7 

N 
D.. 
f::.. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36773A3bW.wpd 

Comments 

R.=.V I \C..~ .... "1-0 -' c.o{ ~~ 

I / n 

:2.qO-(..,C.,t:;\la -7 ~ l (.1 [.,!_u "' ~~qM\ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-66446-1 

240-66446-4 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/23/16 

Soil 06/23/16 

' 

I 

) 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lot 7-
Reviewer: F7 

2nd Reviewer: ~ / 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of 7---
Reviewer:--.£7 / 

2nd Reviewer: r.:...:;7' 
~"-=---



LDC#: dC:.77-3II"'J 2..6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ .{,f __ / 
Reviewer: FT 

2nd Reviewer: q___ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(lnilial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: <.3C.77d~ ch 
- VALIDATION FINDINGS WORKSHEET 

Initial Calibration Calculation Verification 
Page:_/of / 

Reviewer: FT 

2nd Reviewer: C?1 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

- ----

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GCB 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: .:3~77.3/f a_l 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_-6'f_ / 

Reviewer: FT 
2nd Reviewer: Oj1 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)I CCV I CF/Conc. # 

Cone. CCV 

1 
<!VI- 1\ 1(tp 111, t:l.r..o-1 C..VI").. \Ooo. o q~ ""> 
01<:> 7.-. 

c!.A.-f' l 1000.0 \03 0 

2 I!VJ-'i3 ll/t-l1t.. I \t>OO, 0 ~ro 
\2.: ()0 lt JooO '62.""1 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

9~?.? ,.-. 1- 7 
\10 ""2.-=+ '<-1 "2..-]_ 2-7 

'1<41-~ s.o ;-.o 
~2.~-i t1- , I r=J-, I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: c3 (.,. 77 3 /]- cJ, 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

.......... ·-·-· 2-

Surra ate 

I 

I 
Vc.~ 

SamoleiD 

Surra ate 

I 

Surroaate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromonuorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

--- E_ ___ 1A_:Difluorobenzene fDFB L 

SURRCLC_r1.wpd 

Where: sF ~:surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

I 
M!fv so ~?J -7 
<!..-vf' \ ~ 51.,._3 

Surrogate 
Column/Detector Found 

I 

Surroaate Comoound Surroaate Comoound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane a Dlchloronhenvl Acetic Acid fDCAA \ 

Bromobenzene R 4-Nitronhenol 

---

s 
T 

u 
v 
w 
X 

Page: __ if_/ 

Reviewer: FT 
2nd reviewer: ~ 

Percent 
Difference 

Reeorted Recalculated I 

;~; ~~ 
0 

I iJ 

Percent 
Difference 

Reeorted Recalculated I 

Surroaate Comoound Surrooate Comoound I 

1·Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

' 3,4-DinitrotoJuene z 2-Bromonaphthalene 
' -

Trioentyltin AA Chloro-octadecane 

Tri-n-oroovltin BB 2,4-Dichloroohenvlacetic acid 

Tributvl Phosnhate cc 2,5-Dibromotoluene 

TrinhenvJ Phosnhate 



LDC #: -3 b 773 -9 .}5 VALIDATION FINDINGS WORKSHEET Page:_!of_ / 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ........-Gc _HPLC 

Reviewer: FT 
2nd Reviewer~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSClCS- SSClCSD} * 2) I (SSClCS + SSClCSD)}*100 

LCS/LCSD samples: 1-<V> "\tea ~ ? I J ± 'B ':J 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Fonnaldehyde (8315A) 

lA. -'-( \U.D Ia. •,p,~ I \-J A--

Where SSC = Spiked sample concentration 
lCS =laboratory Control Sample 

SA = Spike added 
lCSD = laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
J Percent Recovery JJ Percent Recovery JJ RPD J 

J Reported J Recalc. JJ Reported J Recalc. JJ Reported J Recalc. J 

0 "-l..A- to"' 1'02? 1-JA 

.... umm~m::;: Refer to rv Control Sample/Laboratory Control Sample Duplicate findinqs worksheet for list of qualifications and associated samples when rep j results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC #: 3 k. 77 3"'1 ?J 

METHOD: ~-HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

YIN NIA 
.. IN NIA 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (Al(Fvl(DO Example: 

I .7 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: Q::c 

o. 3G. 0 

(RF)(Vs or Ws)(%8/1 00) LV.:.-
Sample I D. 11... 0- ~11'-\'3"'1 Compound Name __ ____:\~2-_fa__:O:_ ____ _ 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
OF Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = ( S'l O . 7.- (,a ) ( \D} 
(I>) ( \D 0 0 = 

Reported Recalculated Resul~ 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( ) 

1'2-<, 0 \ - 2-C..t") 2. ~~ "'>~ (2-0 ) : 'S"kt.\. (,., I"P<oo- I - ~ ~.(p 

'1 ?(, 'Y I <0 "' L, { o. o -z. \\) r ~ 50 ~- l 
? .; ~ \-~ 
~ ..= s 9-~ 

s- ~ 5' 0 .'/.-
&, _. 5' ~-.¥' 
7.;; ~ ~7. k. 
l(=- s-r; fb. ).--

Comments: 5'\ 0. 2-{_,.. 

SAMPCLC_r1.wpd 



LDC Report# 36773A4a 

Laboratory Data Consultants, Inc. 

ProjectJSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66446-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFISS-016-S0-0-0.5 240-66446-1 Soil 06/23/16 
CFISS-017-S0-0.5-2 240-66446-4 Soil 06/23/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID 
Analvte 

~s (%R) MSD (%R) 
Flag (Associated Samples) Limits) (Limits) A or P 

CFISS-016-S0-0.5-2MS/MSD Antimony 36 (75-125) 36 (75-125) J- (all detects) A 
(All samples in SDG 240-66446-1) 

For CFISS-016-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Calcium, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 
4 
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VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Fla~ A or P 

CFISS-016-S0-0.5-2 Aluminum 11 (S10) All samples in SDG 240-66446-1 J (all detects) A 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and serial dilution %0, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 240-66446-1 

Sample Analyte Flag A or P 

CFISS-016-S0-0-0.5 Antimony J- (all delects) A 
CFISS-017-S0-0.5-2 

CFISS-016-S0-0-0.5 Aluminum J (all detects) A 
CFISS-017-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Serial dilution (%0) 

Metals - Laboratory Blank Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary- SDG 240-66446-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36773A4a VALIDATION COMPLETENESS WORKSHEET Date: %'\4\<0 
Page:~of~ 

Reviewer: ~~ 
2nd Reviewer: ~ 

SDG #: 240-66446-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7471B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidation Area I I Comments 

I. Sample receipt/Technical holdinQ times A.. '=>1-z-~ \\¥7 

II. ICP/MS Tune f\ 
Ill. Instrument Calibration ~ 
IV. ICP Interference Check Sam ole (ICS) Analvsis ~ 
v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Malrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

In, oil ,,n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-016-S0-0-0.5 

CFISS-017-S0-0.5-2 

Notes: So""' 
du ~ '-"""-

~ 
w 
~ \'\9..."0"' C;:::~<;.S-ot~&~-~-0 ~-2... t-i~"'V(SQG'',"t>t<>-
N 
Sw .c.--r>-

p,.._ Lc.....~ 

0 
P>-. 
A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~~s<..-o\1.:> -so-o -~-'2-1.'&<0'=';.. 2..40 t...r_= 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-66446-1 

240-66446-4 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/23/16 

Soil 06/23/16 

V:\LOGIN\Roux Associates\Columbia Falls\36773A4aW. wpd 
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VALIDATION FINDINGS CHECKLIST Page:~of 2.... 
Reviewer: CSS? 

2nd Reviewer: ~ 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdina times 

All technical holding times were met. 
,...... 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotooes in the tunil]g_solution mass resolution within 0.1 amu? --
Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-up time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercUry) QC limits? / 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? ..--
Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
~ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 
,...... 

VI. Matrix spike/Matrix spike dupjicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for 
waters and.:: 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was 

./ used for samples that were.:: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? --
Was an LCS analvzed oer extraction batch? 

,.... 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ...-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /" 

of the intensitv of the internal standard in the associated initial calibration? 
/ 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICP\/>1 OOX the MDUICPIMSl'? 

~ 

-Were aiLP_ercent differences_(%D_sL< 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv lhe data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable .,..-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

Page:~f Z... 
Reviewer: ~<:;;::> 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lot_i__ 

Reviewer: :::::SS:Z 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

>~n A, ''"'' I ;.,tIT .Ill I 

l-2- c; ~~~vtr)£Vc1)~~~)~[,)fe~tJIYzn\ Mo. B. sn. Ti, - ~ ~'-:""'~~~ ~ ~~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, MQ, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, MQ, Mn, HQ, Ni. K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

-·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

IC::F=AA AI Rh Ao R~ RP r.rl r.~ r., r.n r., F'<> Ph ~~n Mn l-4n 1\H I< !':<> An 1\1~ Tl II 7n ~~n R !':n T; 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 36773A4a 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\,_of~ 
Reviewer: ZS2 

2nd Reviewer: Cd_ 

1?''-7'-r-CN~i::,A:'- Was a matrix spike analyzed for each matrix in this SDG? 
....!..fo;:.<.!.N,/A'-'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
n of 4 or more, no action was taken. 
YZ N N/A Were all duplicate sample relative percent differences (RPD) :0 20% for samples? 
' ~ELIV ONLY: 

_)N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
H "n .... A '"' • • oon 11 • • .> 

CFISS-016-SO- s Sb 36 36 All J-/UJ/A (del) 
0.5-2MS/D (SDG: 

240-66588-1) 

Comments: CFISS-016-S0-0.5-2MS/D (SDG: 240-66588-11: AI. Ca, Mg. Mn > 4X 

36773A4a.wpd 



LDC #: 36773A4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020N7471B) 

·~ •••• ' •• ........... :1~""' .................. ~ ..... ~ .......... u ......... ""'"-'~" .......... ._. ..... \ ..... ,, ............. ,, ..................... \''-'' ........... ,, ........................................... ........... , ........... . 

Y j}N/A Were ICP serial dilution percent differences (%D) ::"_10%? 
Y UN/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 
~ ELIVONLY: 
~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

_#_ nl .~ ~. "'"In "• • Ao "" oLn" · • o\ 

Page:_\_ofj_ 
Reviewer: ::SQ 

2nd Reviewer: 0.. 

CFISS-016-S0-0.5-2 (SDG: S AI 11 All J/UJ/A (de!) 
240-66588-1) 

Comments: ______________________________________________________________________________________________________________ ___ 

SerDil.wpd 



LDC #: 3-b'I\J,~c.._ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:s:L'V 
q:.oo 
~ 
Jo:.u,~ 

C.. OJ 
\U..'.-GO 

~<....\) 

~~-'kl 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecall::lllated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
P..,\ \C..{_ -'S:'\. ~ '- ~\....._ C..Jo -;_ '?...-

CVAA (Initial calibration) ~ '-\-\1'& ~ '- 'S 'f'l.'-'-- "\.lo "X?-

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 9a ~c::<lo~'-- 'S;O~\'- l c;,-z._ '% ~ 

CVAA (Contining calibration) ~ ~ - t:i",. "\ ~ \. '- 'S.'-"~'- \0 \. ('_ 1;2...-

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
e:e~ad:ed 

%R 

C\o%12-

c:!tlo%?-

\0""2'%~ 

l-o\ ~.(.:e_ 

I 

Page:lof~ 

Reviewer: :::S.<;;:::> 
2nd Reviewer: q 

Acceptable 
(Y/N) 

~ 
\ 

~ 
-\, 

Comments:-----------------------------------------------------------------------------------------------------------------

calclc.4sw.wpd 



LDC #: f.b\ ... \'"~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:__l_of....l__ 

Reviewer: z:::>'<v 
2nd Reviewer: Q(' 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R=Found x100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

Where, I = Initial Sample Result (mgll) %D = 11-SDRI x 100 
I SDR =Serial Dilution Result (mgll) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Sample ID Type of Analysis Element (units) 

~~ ICP interference check 
~s \ C>2-~'&~l<-- ~ c.:X) '-"'\ \ L c:z \. \¥:> 

\....C...<;. Laboratory control sample \\a_, ().!.">~~~ 
~ 

~·:z..~ 0 ,~,;~~a\\<;, 
'--' 

1-A..S. Matrix spike 

~ 
(SSR-SR) 

ss..~~'<j \':S'-'-\0 -S.\...01~~ 
1-\S>:J Duplicate ~Q..._ s \. :>.:.Ia ~~ \~'-~ ~-\ 0 """'-. \.~ 
SE-?-. ICP serial dilution P.,\ 2-1. '-\:1 u.c "S u:J L L '2~ b%6\ \)~ '-\'b'C><.o 

Comments: ~'2-o__,~\~ 
\5 

TOTCLC.4SW 

I eecalc11lated I 
I %RI RPDI%0 I 

\~s7..<?-

q \ "'!.:~ 

\o""b,.y.,~ 

I.,G~<"V 

\\ "'( ... 'Q 

Acceptable 
%R/RPD/%D (YIN) 

\6S%'?- ,'-\ 
qO/'oR ~·'jo< 

\o~%~ ~ 

\.% '\<.~ 

\\%0 ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_i_of~ 
Reviewer: ~ 

2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ("'--'1'--")--''----~="""--------- were recalculated and verified using the following 
equation: ----=::::s 
Concentration = Recalculation: ( o • \ \~ <;:,. v~'-)C. ';;;<:>c """'-\:) (,) 

\:>~\,::'_\ 
RD 
FV = 
ln. Vol. 
Oil = 

Raw data concentration "% ~ \ -~~ • O "1'81o 
Final volume (ml) '=" c ~ - · 
Initial volume (ml) or weight (G)~"\?,;: b,\\:Z.'S.~'-
Dilution factor "Fv:: =e»--\. 

- v::> . ~ \"'c ~ - . '"" _, 
Reported Calculated 

Concentration Concentration Acceptable 
# Sample ID Analyte '"""' '""") ( ~ \-.c,.) (YIN) 

\ ~ D-O'%. 0-0~ ~ 
2- Z...v-. ~"'·~ 4"'c -~ .\-

Note: _____________________________________ _ 

RECALC.4SW 



LDC Report# 36773A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66446-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-016-S0-0-0.5 240-66446-1 Soil 06/23/16 
CFISS-017-S0-0.5-2 240-66446-4 Soil 06/23/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 240-66446-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773A6_RA4.DOC 



LDC #: 36773A6 

SDG #: 240-66446-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 8j S,\tlo 
Page:_j_of_l_ 

Reviewer: Z3S> 
2nd Reviewer: 0,.........--

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1,. 
Notes: 

I ~alidaticc lnea 

Sample receipVTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samples 

Field duplicates 

Sample result verification 

In"""" nf rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-016-S0-0-0.5 

CFISS-017-S0-0.5-2 

I I Ccmmects 

f:>... <0 l '2..'"<,:, \ \ 1<7 

~ 
~ 
~ 
N 

}-._.) LS 
t-J 
~ \__c....<>;,\<.:) '.;:, ~~ 

w 
p..._ 

.A_ 

NO= No compounds detected 
R= Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

240-66446-1 

240-66446-4 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/23/16 

Soil 06/23/16 

Sc""""- <:, ~..--.le. '> /. rb \\e2,. d\.Je.. -\", Lc""*"""""'~·c a.."'''"-« 
:::S:.S.t-"- ' -..__) 

' 

L:\Roux Associates\Columbia Falls\36773A6W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method,\~ Caoev-l 

Validation Area Yes No NA 

I. Tecbnical holding times 

All technical holdinq times were met. / 

Cooler temperature criteria was met. r 

II. Calibration 

Were all instruments calibrated daily, each set~up time? ~ 

Were the orooer number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 
,.. 

Were balance checks oerformed as required? (Level IV onlvl 
r 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences r 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :S 20% for / 
waters and :s 35% for soil samples? A conlrollimit of :s CRDL{:s 2X CRDL for soil) 
was used for samples that were.:: SX the CRDL, including when only one of the 
duolicale sample values were < 5X the CRDL. 

V. Laboratory control samples 
/" 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
,..... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80·120% 185·115% for Method 300.0\ QC limits? / 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PE) saml'_les_R.erformed? / 

Were the performance evaluation (PE) samples within the acceptance limits? ..... 

WETC·EPA_2010.wpd version 1.0 

Page:_i_ofZ.. 
Reviewer: 1552 

2nd Reviewer: 
0 

_/' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,..-

IX Field duplicates 

Field duplicate pairs were identified in this SDG. ,-

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. ,..-

Target anaMes were detected in the field blanks. e.-

WETC-EPA_2010.wpd version 1.0 

Page:_gprz... 
Reviewer: .:::)10 

2nd Reviewer: C'"7 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

lsamole ID 

\- L..... I pH TDS CIMNo, NO, SO, 0-PO, Alktb~ NH, TKN TOG Cr6+ CIO 

I pH TDS CIF NO, NO, so 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ Cl04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ Cl04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

:pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC#: ~\.\~~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ of~ 
Reviewer: =;~;o 

2nd Reviewer: &;___ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of _E._ was recalculated.Calibration date: "\ \ \ \ \ \o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::S..C...'-l 4'-"'=>~ 
Calibration verification 

:S:.C...'-.1 \lo'OD 
Calibration verification 

(L~ \i.o'..O"\_ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~ 
s3 

s4 

s5 

s6 

F 
~~ 

0-"\~~\.. 

c..-c--.J 0 ,\?,.l.o~'-

c_~ 0 :z.o';;."'clL. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or ,.Z r or ,.Z (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 ~~ 
2 280943 

3 422208 

4 584914 

~'<:"\)~ 

~ - ~~-8 %.~ \ ~\\..... ~~-~ ~,.(~ 

D-1.~.._ q_ "6-;_ "(2.. C\.4'7'~~ ~* 

O:?...w.~'- Lo;s 7.~ \O~%~ ~ 

! 

' i 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------



LDC#: 31o\~ 

METHOD: lnorganics, Method Se.:>.- ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:~of_:'l,_ 
Reviewer: C::.~ 

2nd Reviewer:~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

SamplelD 

LC...':> 
\Ia' .. <..'-~ 

. 
10 

t.:J 

Where, 

Type of Analysis 

laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Element 

t=-

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
{units} 

\D,"\~~ \O-vv~~ 

(SSR-SR) 

I eecall:::1ilated 

II 
eeeocted 

I I 
Acceptable 

%R/RPD %R/RPD (YIN) 

\ o""l... '% ?--- \.cr=n~~ ~ 

Commenffi: ____________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method :Se,_ ~<:: 

Page:_L_of~ 
Reviewer: <::;,<:::> 

2nd reviewer: ()Z 

pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,--~C.,.,\"-'\_J__~c._=.!w=------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= D.cVoZ-""1>....- D,_.c'-l.e..-~ Recalculation:~ .c>'&;L '{. D.'-l.~\- "''_.o'-1,-e.·'\ J (s."""i) (, \ 

f>.-.:: 0 .'-'< 'S. '\ 
1?-J "'- S:""'-\ 

~"'- w~ 0-ll.:~ 
o/~ s...\•0.">= 0 ~<o 

# Sample ID 

' 2-

Analvte 

c__t--,) 

t=-

Reported Calculated 

Conc:\~~tion 
(w ) 

Conc.:\~tion 
(""" . ) 

o~-L: o~-L 
2.~-lo 2'2..0 

Acceptable 
IY!f>l) 

..::\ 
-l 

Note: _____________________________________ __ 

RECALC.6 



LDC Report# 3677382a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66516-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 
CF IS S-O 18-S0-0. 5-2 240-66516-2 Soil 06/24/16 
CFISS-019-S0-0-0.5 240-66516-3 Soil 06/24/16 
CFISS-019-S0-0.5-2 240-66516-4 Soil 06/24/16 
CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 
CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 
CFISS-020-S0-0.5-2 240-66516-7 Soil 06/25/16 
CFI SS-021-S0-0-0. 5 240-66516-8 Soil 06/25/16 
C F I SS-021-S0-0. 5-2 240-66516-1 0 Soil 06/25/16 
CFISS-020-S0-0.5-2MS 240-66516-?MS Soil 06/25/16 
CFISS-020-S0-0.5-2MSD 240-66516-?MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

07/02/16 Hexachlorocyclopentadiene 23.0 CFISS-019-S0-0.5-2 NA -
CFISS-020-S0-0-0.5 
CFISS-DUP2-SO 
CFISS-021-S0-0-0.5 
CFISS-021-S0-0.5-2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFISS-020-S0-0-0.5. Using professional 
judgment, no data were qualified when one base or one acid surrogate %R was outside 
the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFISS-020-S0-0.5-2MS/MSD, no data were qualified 
for percent recoveries (%R) and relative percent differences (RPD) outside the QC 
limits since the MS/MSD was analyzed at greater than or equal to a 5X dilution. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFISS-020-S0-0-0.5 and CFISS-DUP2-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration lma/Ka) 

Compound CFISS-020·50·0·0.5 CFISS-DUP2-SO RPD (Limits) Flao A orP 

1,1 '-Biphenyl 0.31 0.28U 10 (<50) . . 

2-Melhylnaphthalene 1.3 0.88 39 (<50) . . 

Acenaphthene 5.4 3.5 43 (<50) . . 

Acenaphthylene 0.20 0.14 35 (<50) . . 

Anthracene 8.5 6.0 34 (<50) . . 

Benzo(a)anthracene 23 17 30 (<50) . . 

5 
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Concentration (mg/Kg) 

Compound CFISS-020-S0-0-0.5 CFISS-DUP2-SO RPD (Limits) 

Benzo(a)pyrene 24 18 29 (<50) 

Benzo(b )fluoranthene 30 21 35 (<50) 

Benzo(g, h, i)perylene 21 15 33 (<50) 

Benzo(k)fluoranthene 12 8.7 32 (<50) 

Bis(2-ethylhexyl)phthalate 0.81 0.52 44 (<50) 

Carbazole 4.3 3.1 32 (<50) 

Chrysene 25 19 27 (<50) 

Dibenzo(a,h)anthracene 6.2 4.7 28 (<50) 

Dibenzofuran 2.3 1.5 42 (<50) 

Fluoranthene 39 30 26 (<50) 

Fluorene 4.1 2.7 41 (<50) 

lndeno(1,2,3-cd)pyrene 22 17 26 (<50) 

Naphthalene 2.2 1.2 59 (<50) 

Phenanthrene 32 24 29 (<50) 

Pyrene 40 28 35 (<50) 

XL Internal Standards 

All internal standard areas and retention times were within QC limits. 

XIL Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

6 
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Flag AorP 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

J (all detecls) A 

- -

- -



XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 240-66516-1 

I SamE!:Ie I Coml?:ound I Flag I A or P 

CFISS-020-S0-0-0.5 Naphthalene J (all detects) A 
CFISS-DUP2-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Field duplicates (RPD) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36773B2a 

SDG #: 240-66516-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ft/p/;j, 
Page:_J.of~ 

Reviewer: b-
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidatian Ama I I Comments 

Sample receipt/Technical holding times At.b 
GC/MS Instrument performance check D.. 
Initial calibration/ICV A tl\ o~ ~v ~ ~ (')--- \Cii ~ "30 ~ 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes 

Matrix soike/Matrix soike duplicates 

Laboratory control samoles 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-018-S0-0-0.5 

CFISS-018-S0-0.5-2 

CFISS-019-S0-0-0.5 

CFISS-019-S0-0.5-2 

CFISS-020-S0-0-0.5 

CFISS-DUP2-SO 

CFISS-020-S0-0.5-2 

CFISS-021-S0-0-0.5 

CFISS-021-S0-0.5-2 

CFISS-020-S0-0.5-2MS 

CFISS-020-S0-0.5-2MSD 

M.~ L\lt>o - ....,..,_, o"1 9 

~ 
A 
N 

I~ 
~vJ 
p. 
c,w 
1\ 
D.-
1\ 

A 
A. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

0 
D 

L:\Roux Associates\Columbia Falls\36773B2aW.wpd 1 

o:cr. L(J 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-66516-1 

240-66516-2 

240-66516-3 

240-66516-4 

240-66516-5 

240-66516-6 

240-66516-7 

240-66516-8 

240-66516-10 

240-66516-7MS 

240-66516-7MSD 

c. C/{ ::. Pt.) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I i 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I I 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot_;?-
Reviewer: f'-7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:Yof.,... 
Reviewer: F1 

2nd Reviewer: 1~ 

- H '•' 0 0 ...,., ~ '· ' 0 > < 0 

e < o o o • • 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl~phenyl ether FFF. Di·n·octylphthalate VYY_. 2,3,5~Trimethylnaphthalene 

B. Sis (2-chloroethyl) ether U. Hexachlorabutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AA.AA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Diben~a,h)anthracene DODD. cjs/trans-Oecalln 

G. 2-Methylphenol Z. 2,4,5-Trfchlorophenol SS. Hexachlorobenzene LLL. Benzo{g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis{1-chloropropane} AA 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-dl-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine lllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-0initrophenol APA. Butylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol 888. 3,3'-Dich\orobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene v.N.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzena KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis{2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
I 

COMPNDL_SVOA.wpd 



<36 773.6'0l~ 
LDC#: __ _ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

_,;....N Ni;\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y/'N .J<J/A VVt::IC dU /OU d.IIU r..r.,r;:, YVIUIIII Ul.:::;: VCUIUCUIUII \..IILCIId VI "'-LU "/OLJ diLU 2.U.U>.J 1""'\r\1 ~ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

+ 7/2//~ ebll-_r: ;( ;2.6-u 
00~::0, 

CONCAL.wpd 

Page:__Lot_7 

Reviewer: FT 
2nd Reviewer: =-t....-. 

Associated Samples Qualifications ,r 

:J, ~ {., JL _7 _.,)_ I t;>{A.IIJ /A- ( tJ !/ 
I I \ / 



LDC#: 
,gC. 77-3.8 ,;)ct...-

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

p~~~ ~see y:., 1/d 

YN f.i/A} 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

y N \lW'( II culY i'UI'- VVCI~ IV.;>.;> ~IIClll 1..J p&1......:>11~0 YVQ<;> o;> IVCUidiY~ud pbiJVIIIICU lV .... VIIIIIIII /UI': 

# Sample ID Surrogate %R(Limits) 

s- F8P 2(S"""" <'-7-~'ll 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Page: __(of_/ 
Reviewer:_____EI 

2nd Reviewer: t2t 

Qualifications 
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LDC#: 3~ 77-d 13 o"2q__ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

l ' I 'til"'\ 

!}N NtA II'II'Q~ Q III'IVIIVIVL.I Qllc;!IJ"-"\;;;U 'CII'I;;IJ '-V ""'QIIIt-'IV.;t VI VQ .... II IIIO.UII\: 

Y/I'J JJiA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700 SIM) 

Concentration lma/Ka) (<50) 

Compound 5 6 RPD 

1,1' - Biphenyl 0.31 0.28U 10 

w 1.3 0.88 39 

GG 5.4 3.5 43 

DO 0.20 0.14 35 

w 8.5 6.0 34 

CCC 23 17 30 

Ill 24 18 29 

GGG 30 21 35 

LLL 21 15 33 

HHH 12 8.7 32 

EEE 0.81 0.52 44 

ww 4.3 3.1 32 

DDD 25 19 27 

KKK 6.2 4.7 28 

JJ 2.3 1.5 42 

yy 39 30 26 

NN 4.1 2.7 41 

JJJ 22 17 26 

s 2.2 1.2 59 

uu 32 24 29 

zz 40 28 35 

V:\FIELD DUPLICATES\27000\36773B2a.wpd 
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LDC#: <3b 77.3.13 d)"\ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _<'f_./. 
Reviewer: FT 

2nd Reviewer: 5 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/2/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Where: 

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1.7476 1.7476 

1.0721 1.0721 

1.1841 1.1841 

1.2040 1.2040 

0.7831 0.7831 

1.1349 1.1349 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6195 1.6195 5.6 

0.9763 0.9763 12.8 

1.0214 1.0214 18.4 

1.1191 1.1191 7.2 

0.7292 0.7292 8.6 

0.9996 0.9996 19.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.6 

12.8 

18.4 

7.2 

8.6 

19.7 



LDC #: d ~ 7;73,/3 d 9 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___(of __ / 
Reviewer: FT 

2nd Reviewer: 9 __-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/1/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Where: 

Recalculated 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.9211 1.9211 4.9 

1.0556 1.0556 5.0 

1.1746 1.1746 4.6 

1.0864 1.0864 3.8 

0.9310 0.9310 3.4 

1.1275 1.1275 7.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.9 

5.0 

4.6 

3.8 

3.4 

7.3 



LOC #: .3(, 77.38~ "'\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:_fl 

2nd Reviewer: <2t. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (A,)(C;,)I(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Au.= Area of associated internal standard 
Cx =Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial)_ (CC) (CC) 

1 ILeAI-1/ ~It> ~b ~ (1st IS) t-'73..1/ _1. 171 ;. '77 I 
0/ Pf> 5 (2~1S) ;.om, _j- 0 ~7 /·0:>7 

~& (3"1S) f./71/~ f. I :r[ /17j 
lAt.! (4•1S) I ·O!ib'f ;.a co;? 1·0'17 
'FEE? (5• IS) 0. "! 3/V o. 7~ /.:8, 0· ']r-/3 
-:T:II rs• 1s1 N<~- JS. LLro J-170 

2 u.v-s- 7 7jl17 A (1st IS) /. (, /"1f' _LG.S"7 /?.}7 
6 (2~1S) o./763 0, "l'f12> O.<J'/E 
qq (3"1S) ;. {)2-/ 1 a_ /'/i/2. 0- 7_0?.;.---
U0 (4"1S) !·II '7/ I· II/ ;-!/I 
CEF (5• IS) o.?a~ O."fb3J o. 'M3f_ 
'X-LT. rs• ISl 0- 9'7'7& 1·1/Ss-" !· 1/ )( 

3 11si IS1 

(2~ IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• 1s1 

II Reported I Recalculated 

I %0 %0 

;) 'G. '7---5_ 
b-/ o._!_ 
03 02._ 
o.z b.7 
?--·2- z._2-

~-a <:.-X 
,... 2 .:;<!-;5 
¢·U 3·0 

7·..2- 1-:J--
o.7 o.z 
7·_':1_ 7-1' 
1/·7 J/. 7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~=. / 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

SamoleiD: II 
Surrogate 

Spiked 

Nitrobenzene-d5 5?).0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol \ 
It 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol·d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
SPiked 

Nitrobenzene-dS 

2-Fiuoroblphenyl 

Terphenyl·d14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chloropheno1-d4 

1 ,2-Dichlorobenzene-d4 

CIICCr"AI r"•unl'f 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

3/· (p ~'?:; 

t> /,. 'i ,. 
~")--')/ b'.! 

'-" ·'1 !J"/ 
l-1-- I 9f 
I a;.~ ~q 

Percent 
Surrogate Recovery 

Found Recorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~3 (pj 

1'-1 71/. 
h ~ /,(? 

.9, ~...; 

5il sV 
39 Y1 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 367 7 3/.3 c) ") VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:___..EI 
2nd Reviewer: =z_____ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSC - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

MS/MSD samples: JO <:>1- I/ 

. b.~ 

Where: SSG = Spiked sample concentration 
SA= Spike added 

SC :::: Sample concentation 

MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration 

;ox j)j__ 
-------- I MSIMSD I 

Percent Recove Percent Recove I RPD I 

ND 1, ~ 1 11 R·~rted I j"* II Re;;d I Rlf II Riz;d I /~e~c I 
N t> 11 ,. -o.; 1 1- (., '}... 11 " 7-- 1 c,-;-- ILt_ ~ 1 {1 u 7-'" .3 1 z.--~ 
/110 II /-K7 I /.'10 II -!:>- 7 I !>7 II lj;:::-J Lf2.- IL___?-~ I "1-1{ 
~-? ll_s:?>? I ·3-~ II 1:2- I 7r II '1-7 i__iz IL .32- I 32-

b· b7--_ rvo II 1-w I :J.o?> II rl I -ri II ~~ I 3/ II /7- I /"2--
Pyrene 3-J..7 :3--,....-; ~~ n 71f.a 1 N·3 11 f/Dh I t~o~P II ;;o 1 ;;o 11. LJ-7-I '/J--

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3~7?38d.. ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:....fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC =Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: (..<!/> 1\loO - ? 11 "5)1 

I I 
Spike Spike I I CS II -ICSO II 
Ad~ c<~Wv I II II Compound (~ Percent Recove!l Percent Recove!1 

I ,.._, \. '7.-.,n I "" \. i .--.n c. olo c. "" 

Phenol ~-?"Q vJb. 1--l.o'£ tJ 'il 'k'1 
N-Nitroso-di-n-propylamine 1--"i (o ~"") "£'1 
4-Chloro-3-methvlohenol ~-I"'> "/,"'}/ )$?-
Acenaphthene II "-'I,<!. ~~ '61 17 

Pentachloroohenol {p_(o 1 §.1g 'b1 ~1 / 
3-?..) I/ '?:>- '}.-/' It 

"""I '11 )Jfr/ 
v 

Pyrene 

·/ 

I CSll CSO I 
RPD I 

/ 
/ 

/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list ofgualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

--'---'1'--'-'N"-'/A;,. Were all reported results recalculated and verified for all level IV samples? 
1_ .,!~~N!li/A::~_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = l&ll!.illf,)(DF)(2.0) Example: 
(A,)(RRF)(V,)(V1)(%S) 

# I XJ-J. A,. = Area of the characteristic ion (EICP) for the Sample I.D. t 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 

(yD) (j_J_ internal standard I <I 5" 7--;,~.../ I, = Amount of Internal standard added in nanograms (ng) Cone.::: 

v, = Volume or weight of sample extract in milliliters (ml) or ·:noy ~ ~ (II?- 7 S') { 1 \.o1) (0·1 grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) ;. 3 ma/ky Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Comoound ( ) Qualification 

RECALC.wpd 



LDC Report# 36773B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 12, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66516-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 
CFISS-019-S0-0-0.5 240-66516-3 Soil 06/24/16 
CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 
CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 
C Fl SS-021-S0-0-0. 5 240-66516-8 Soil 06/25/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surrogate %R (Limits) Compound Flag A or P 

CFISS-019-S0-0-0.5 CLP2 Decachlorobiphenyl 184 (30-150) All compounds NA -
Tetrachloro-m-xylene 164 (30-150) 

CFISS-019-S0-0-0.5 CLP1 Decachlorobiphenyl 157 (30-150) All compounds NA -
Tetrachloro-m-xylene 168 (30-150) 

CFISS-DUP2-SO CLP2 Decachlorobiphenyl 255 (30-150) All compounds NA -
Tetrachloro-m-xylene 187 (30-150) 

CFISS-DUP2-SO CLP1 Decachlorobiphenyl 171 (30-150) All compounds NA -
Tetrachloro-m-xylene 197 (30-150) 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

Samples CFISS-020-S0-0-0.5 and CFISS-DUP2-SO were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

5 
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The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
66516-1 

No Sample Data Qualified in this SDG 

7 
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Date: S/ j;v /;b 
Page:_lof 1 

Reviewer: ~ 
2nd Reviewer: ~ 

LDC#: 36773B3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-66516-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn A[ea 

I. Samole receiot/Technical holdinQ times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes \ I., 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Comoound ouantitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance 

Yl\/ I (), >eoll -·. 
Note: A = Acceptable 

f;"\ 
2 I 
3 I 
4 I 
5?-

6 

7 

8 

9 

10 

11 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-018-S0-0-0.5 

CFISS-019-S0-0-0.5 

CFISS-020-S0-0-0.5 

CFISS-DUP2-SO 

CFISS-021-S0-0-0.5 

0 
0 

I I Comments 

A-th 
D. 

D..t.-A • {o ~v It e-" !=.7.{) 

A C...CIIJ =- w 
D. 
N 

..::.vJ 
N (!...'> 
A- 1.-C...- '7 

Nl? 0- ~ .... , 
I 

b 
A 
A 
!A 

NO = No compounds detected 
R = Rinsate 

D =DUplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

240-66516-1 

240-66516-3 

240-66516-5 

240-66516-6 

240-66516-8 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

L\Roux Associates\Columbia Falls\36773B3aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

found to be 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,41-DDT breakdowns~ 15% for individual breakdown in the 

Level IV checklist_8081A_rev01.wpd 

Page:_lofJ 
Reviewer: f-1 

2nd Reviewer:~ 



LDC#: ?\..11,?,~ ?,,.._..., VALIDATION FINDINGS CHECKLIST 

Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
%R? 

any percent recovery (o/oR) was less than 10 percent, was a reanalysis perfonned 
confirm %R? 

internal standard area counts within:!:. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

for this SDG? 

extraction batch? 

assessment of data was 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:....?of_-;..---
Reviewer: FT 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

-- -- -~ 

A. alpha-BHC I. Dieldrin Q. Endrtn ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrtn S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-8HC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::---------------------------------------------------------------------------=============================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LOG#: 0C- 77 3:fi 3c:o_ 

METHOD: ~-HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 

~ 
~se see quauncat1ons oe1ow ror au quesnons answerea ··N··. Not appucao1e questions are 1aemmea as ""N/A··. 

/A Were surrogates spiked into all samples and blanks? 
y/f /A Did all surra' ate recoveries {%Rl meet the QC limits? 

Sample Detector/ Surrogate 

/ 7 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: GL 

# ID Column Compound %R (Limits) Qualifications 

'2- t:Wf'r @" 1~4 ( 1-D-190 ) ~ t J.-iJ:: I I cuJ tJV 
J, _y I leo 4 ( .v ) ' 

!Wf) e' I c;/ ( :3o-tS'D ) 

-li 'I lb~ ( II ) ' 
( ) 

( ) 

Lj- c,llf'J.. <e' ~-s-- ( I ) _\ -t d. .,:r If ~ lJ¥1 
-l! i 'g. "1 ( ~ ) ' 

t.A .. f' 1 I i1 ( I ) 

.v "-' r7 I" ( .v ) y 
( ) 

( ) 

I I I I I 
( 

; I I 
( 

( 

I I I I I 
( 

~ I I 
( 

( 

I I I I I 
( 

: I I ( 

( 

SurroQate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro.-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-Bromofluorobenzene mFB) H Ortho-Terohenvl N Terohenvl-014 T 3 4-Dinitrotoluene z 2-Bromonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane p 1-meth lnaohthalene v Tri-n-oroovltin 88 2 4-Dichloroohenvlacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichlorophenvl Acetic Acid tDCM} w Tributvl Phosphate cc 2 5-Dibromotoluene 

F 1 4- . L R 4· . X Triohenvl 

SUR_r1.wpd 



LDC#: c3 b 7 73J3 3co.._ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: Dr 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6124/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: <3C. 7 73 J3 3 "\._ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C., ....----

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

---

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

--

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: <..36)73.83"'--

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_L'of_/ 

Reviewer: _IT 
2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

1 Cb.J-5" 111 IJI.. 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

J >V.. \.\z..., I evfJ.- I o.-o I o \J 
019.3 1'1\L l"tw14~VI\c( l 1.-oD 9 '-1-"' 

1<....} <l-1--1' l I "1- .cj 
..y j> -JJ W,/} ... 

2 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

1!10 '"? o-? 0.2 

D!~- It '7-~ s-.... 
ql".<i ""J,--7-' "J.:.Z... 
jJI{,y Jl·X ll...,.L 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC #: ..3~ 773 j3 3 co... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D)= 100 • (N- C}/N Where: N = Initial Calibration Factor or Nominal Amount (ng} 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng} 

-

I eecalc••lafed I 
Calibration Average CF/ 

I I Standard ID DatefTime Comp~und CCVConc CF/Conc CFIConc %0 
CCV CCV 

w-L)_ -z/l,hia kwi<O l.cc\ """- \ Cl- f' ), 100 I OtJ 1"0-2- QJ.---
011~ (M~p. th\.ol .jJ _100 "fC~ '1~-"' '-f-J' 

1 cw<"1 10 0 I a J\- 10":>-v i,.(., 
\¥ ~ -to D I 0 I I o I. \ \ • I 

~-4 1/11/1" '1">1--2---- ")G) .p.- 0' c.j 
09~? <>t1-- I "1-· I "¥.9 

to 1-\- \O"?>.f ~-/ 
\OJ !tll-y I . "l---' 

IWJ-r;'" r/h/lv \Oo/ \0).(.:. l· (p 

P\1-J--- _"t'i. <=>) "\_ tf-'1 s. ) 
"i·=t ,j. <=>tl- i 7-'·(p 

' _ , --
C):,. [,. - ~:,.'v (..y 

- - L_ __ -

Page: _!of_/ 

Reviewer:___EI 
2nd Reviewer: <2:-z___ 

I Becalclllated 

I %0 

'() .J--

'-P---
"b.p 

1- I 
0 .')i 

2.-'1 
3-] 
\-V 

1-h 
~-.I 

2- _(, 

"'-~- -

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: 3'- 77<38.3~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_,&_/ 
Reviewer: FT 

2nd reviewer-: --6?1.!:..!.=-_ 

The percent recoveries {%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: 

Surrogate 
Surronate Column Sniked 

I I I I 
T etrachloro-m-xylene t!Nf'f/ c:J?.O 
T etrachloro-m-xylene cwf) 
Decachlorobiphenyl £!-.vf~ 
Decachlorobiohenvl !WI') ~ 

SampleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
T etrachloro-m-xylene 

T etrachloro·m·xylene 

Decachlorobiphenyl 

Decachlorobinhen"l 

SamoleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro·m-xylene 

Decachlorobiphenyl 

Decachlorobiohen"l 

SampleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
T etrachloro·m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF =Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re2orted 

(.p~ . .;- ("2:) 

1,~-Q _\1.../fO 
t.5·~ I? I 
~'2..0 , ... t..J. 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I Ree:orted 

Surrogate Percent 
Found Recoverv 

I ReE:orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
~~ 0 
J1{ 
? 
).-L} v 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: _____________________________________ _ 



LDC#: -3(. }7 :38 3 "'<... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:~f_/ 
Reviewer: b 

2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-sC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \..<!/o, 4fo CO - "'::, 11 L.f ~ f 

--- - - ·- --· ·--LcS - =r=--·· -LCSD II LCS/LCSD I 
Percent Recovery! Percent Recovery II RPD II 

LCS Reported I Recalc. /1 Reported J Recalc. 1/ Reported / Recalc. /1 

tJA- II 0·1\4> tJA- 'i I I 2/ \1 I c====-t' 
. -

4,4'-DDT II ~/ I .v II 0. I\ tJ I J.t. II !{. ~ I ~2:> 1--.Jflr-~ 

Comments: Refer to Laboratory Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:__!of / 

Reviewer: /,;;:-;:::> 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: D"=- ..-

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&l(!J!Y.l!DF)(2.0l Example: 
(A;,)(RRF)(V,)(V1)(%S) 

'+~-"??I lo/01 ~,4 1 o o T A. = Area of the characteristic ion (EICP) for the Sample I. D. 1»7 
compound to be measured 

A. = Area of the characteristic ion (ElCP) for the specific 
internal standard 

L-\-lo'2.- 0"\lo'O/ (\l!l 0) (I o) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

?S"4-otB2. 1 "1 (\-O"' OJ) Crs){l (}110) v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

0· 1\tD ~~~ Df = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

corcentra~ion Concentration 
# Sample ID Compound ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36773B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66516-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 
CFISS-018-S0-0.5-2 240-66516-2 Soil 06/24/16 
C Fl SS-0 19-S0-0-0. 5 240-66516-3 Soil 06/24/16 
CFISS-019-S0-0.5-2 240-66516-4 Soil 06/24/16 
CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 
CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 
C Fl SS-020-S0-0. 5-2 240-66516-7 Soil 06/25/16 
C F I SS-021-S0-0-0. 5 240-66516-8 Soil 06/25/16 
CFISS-021-S0-0.5-2 240-66516-1 0 Soil 06/25/16 
CFISS-020-S0-0.5-2MS 240-66516-?MS Soil 06/25/16 
CFISS-020-S0-0.5-2MSD 240-66516-?MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compound Flag A or P 

CFISS·020·S0·0.5·2MS/MSD Aroclor-1016 (CLP1) 169 (29-135) 156 (29-135) All compounds NA -
(CFISS-020-S0-0.5-2) Aroclor-1016 (CLP2) 165 (29-135) 151 (29-135) 

Aroclor-1260 (CLP1) - 154 (29-135) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-020-S0-0-0.5 and CFISS-DUP2-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFISS-020-50-0-0.5 CFISS-DUP2-SO RPD (Limits) Flag A orP 

Aroclor-1254 0.079 0.0091U 159 (<50) J (all detects) A 
UJ (all non-detects) 

Polychlorinated biphenyls, total 0.079 0.0091U 159 (<50) J (all detects) A 
UJ (all non-detects) 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 240-66516-1 

Sa mole Comoound Flao A or P Reason 

CFISS-020-S0-0-0.5 Aroclor-1254 J (all detects) A Field duplicates (RPD) 
CFISS-DUP2-SO UJ (all non-detects) 

Polychlorinated biphenyls, total J (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
66516-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36773B3b 
SDG #: 240-66516-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 'f1 }o/1(., 
Page:_Lof_l 

Reviewer:~ ~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

4r<>~ 

I. Sample receipVTechnical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. SurroQate spikes 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound auantitation/RULOQ/LODs 

XI. Target compound identification 

"" n, oil I nf rloto 

Note: A = Acceptable 

11 
-'I' 
2 

31 
4?--
t\ 
6~ 
~1' 
'a'Y' 
g?-
10 ~ 

11 '1 

12 

13 

'" 

N = Not provided/applicable 
SW = See worksheet 

CtienttD 

CFISS-018-S0-0-0.5 

CFISS-018-S0-0.5-2 

CFISS-019-S0-0-0.5 

CFISS-019-S0-0.5-2 

CFISS-020-S0-0-0.5 

CFISS-DUP2-SO 

CFISS-020-S0-0.5-2 

CFISS-021-S0-0-0.5 

CFISS-021-S0-0.5-2 

CFISS-020-S0-0.5-2MS 

CFISS-020-S0-0.5-2MSD 

Notes. 

J) 

D 

,.. 

A ,A. 
A ill % jJ6[) h~.; =- ;0 

A-
t:. 
tJ 

.;::.. 
.=,v.J 
A L.e.-'7 

.sw 0 
.A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

: 

<::&Y ..e=;O 

S' t,. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-66516-1 

240-66516-2 

240-66516-3 

240-66516-4 

240-66516-5 

240-66516-6 

240-66516-7 

240-66516-8 

240-66516-10 

240-66516-?MS 

240-66516-?MSD 

L:\Roux Associates\Columbia Fa!ls\3677383bW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_L_of ?
Reviewer: E2 

2nd Reviewer:~ 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?-
Reviewer: U 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: PesticideiPCBs (EPA SW 846 Method 808118082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

' 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'·DDD KK. OXYchlordane 

I 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'·DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. MethOXYChlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

I 

Notes::-----------------------------------------------------============================================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: aC.7731Bab 

;/ 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

I / 
Page:_of_ 

Reviewer: P 
2nd Reviewer: ~ 

( Y'lll 
YN N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y/ AlA Were the MS/MSD percent recoveries (%R) and relative percent differences RPD) within QC limits? 

MS MSD 
# MS/M$0 ID Compound %R (Limits) %R {Limits) RPD (Limits) Associated Samoles Qualifications 

104' n " ( C~fl) \l."l, ( ~'\- \"3 ~ 1~ < 2'1-B:; ( ) I ~-t~/A t-J\? 

" ( t!,Y\'l-) \b~ ( ~ ) lSI ( ~ ) ( ) \ 1 
E>£> (eM'l) ( ) ~-.) ( .v ) ( ) ~ v 

( ) ( ) ( ) C:\A ~ o<..1.1 Tc:!iv 
( ) ( ) ( ) 

• 

( ) ( ) ( ) ' 
I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 



LDC#: ac.773.B§b VALIDATION FINDINGS WORKSHEET 
Field Duplicates r 

( -f N N·;,.: ................................. ,.., ........ ~ ...... /'-' ...................... ~ ............ Ill ........ ._.LJ_; 

Were target compounds detected in the field duplicate pairs? 

Concentration ( 1\;.,; ) %RPD 
Compound v Limit(< 50 %) 

s- (_p 

P..A o.ol9 o. ooot\ vt \S9 

'?o\..\c.\-.\or\Y\~d b\'Q'ne~><-~\5> lo~\ {),01">) O.ooOo.\11\ v 
"' ~ <.> 

Concentration ( ) %RPD 
Compound 

I 
Limit (s %} 

Concentration ( ) %RPD 
Compound 

I 
Limit (s %)) 

FDUP _r1.wpd 
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Qualification 
(Parent only) 

~ /v.-':1 /A-
',[; 

--~ 

Qualification 
(Parent only) 

Qualification 
(Parent only) 



LDC#: 8C]73.836 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =AJC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--- --

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

--

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

--.0.0211 - L_ 0.0211 1.6 
-

Recalculated 

%RSD 

5.0 

1.6 



LDC#: \3(. 77..3L!dj, VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: eJ.. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 

-



LDC#: .,3(. 7?3.t3 3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ l'of ~ 
Reviewer: FT 

2nd Reviewer: C-z 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF =sum ofthe CF/number of standards 

%RSD = 100 • (SIX) 

---

Calibration 

# Standard ID Date Compound 

1 !CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

--

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

-----

Recalculated 

I 

%RSD 

9.7 

6.7 



LDC#: c3(,773.f3qb 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: _(of_? 
Reviewer: ___£I 

2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)/ CCV I ID Date Compound 
CF/Conc. # 

CCV Cone. 

1 
~-II 7/'-/1~ l.lfoO-/ t!.L.F' ].- ;ooO <y!l:3 
JO"). 

e.vf / ;ovo 7030 

2 dtJ- v-" 7/bjJfa _Ll.(,.O -/ c.yp;., JUVI.7 Ofsv 
(1..·'1J() fL.~;P/ ;U717) '62-'1 

3 ~-( 7/7 '!b l/~0-/ cvfr poO cr7& 
!f:~V i!A/,0) ;t:Jpt} qt/ I 

4 

I Recalculated II Reported I Recalculated 'I 

I II I I 
CF/ Cone. %0 %0 

CCV 

"}i?> -3 /-7 /· 7 
;a :q t.j 2-7 2.-7 

;<rf-'ii >-U ).0 
~2. i. "'! If-- I fl..!_ 

'17>:".~ 7-- t.J :J, - t/ 
"1VO-$! S":'J .::.-./ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 

METHOD: 

<3~])'3.d 91 

~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identifi9d below using the following calculation: 

%Recovery: SF/SS * 100 

VC:UIIfJIOW ...... ~ 

Surrogate 

I 

I 
pc..!? 

........... .......... 

Surra ate 

I 

-------~~ ---

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1 4-Difluorobenzene (QFB\ L 

SURRCLC_r1.wpd 

Where: sF ~:surrogate Fouild 
SS = Surrogate Spiked 

I I Surrogate I Surrogate 
Column!Detector Spiked Found 

I I I 

I 
C,\..{/-2-

I 
so 

I 
'?~-u 

0-vr' ' .v ?"Y~ 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surroaate Compound 

octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyi-D14 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-melhvlnaohthalene 

Hexacosane a Dichloroohenvl Acetic Acid (DCMl 

Bromobenzene R 4-Nilroohenol 

J 
I 

I 

s 
T 

u 

v 
w 
X 

Page:___::'O't_/ 

Reviewer: FT 
2nd reviewer: .q 

Percent I Percent I Percent 
Recovery Recovery Difference 

Re2orted I Recalculated I 
(,')/ 

I 
(,3 

I 
0 

[or,> itJ<;; D 

Percent 
Difference 

ReE!:orted Recalculated 

Surroqate Comcound Surroaate Comoound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-odadecane 

Tri-n-oroovltin 88 2,4-Dichloroohenvlacetic acid 

Tributvl Phosohate cc 2.5-Dibromotoluene 

Triohenvl Phosnhate 



LDC #: .3 C. 7?3..8 ~ VALIDATION FINDINGS WORKSHEET Page:_!of~ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:__rr 

/ 2nd Reviewer: __ ot=.::::_ __ 
METHOD:_/_"' G~"C _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 *(SSG- SC)ISA 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: I 0 ~ I \ 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 
--

HMX (8330) 

2,4,6-Trinitrotoluene {8330) 

Phorate (8141A) 

Malathion (8141A) 

Fonmaldehyde (8315A) 

I .M-D dvG ( \.:2-(p 0 o.?W lo-~:2-S" 

Where 

tJO 

SSG = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery II Percent Recovery II RPD I 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

O.Lj{,Q l 0-9J'2-- II li l l t.j ) I.;- L.j. \~ '3 3 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: 3t.77313~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: 6 _HPLC 

Page:_,c;;_/ 

Reviewer:___£[ 
2nd Reviewer: CkJ 

'--

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) SA = Spike added 
RPD =(({SSCLCS - SSCLCSD} • 2) I (SSCLCS + SSCLCSD)}*1 00 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: I.e.";> ""laO - P --1]=)'£:1 =) 

I I Spik~-- Spike Sam~ I - LCS II LCSD II LCS/LCSD II 
Added Conce !ration 11 I Compound ( ~ ]\.... ) ( .....,_ i\Z.:: X I Percent Recovery II Percent Recovery II RPD ~~ 

, LCS \J "'---icso LCS .___, ~CSD Geported I . Re.caJ<::JI Reported I Recalc. ![Reported I Recalc, I 

Gasoline (8015) 

Diesel (8015) ----
Benzene (8021B) 

----
Methane (RSK-175) 

--
2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0} 
--

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I b..rv.AL>I' \UP 0 llo.?>~::> I N~ II O.?t..O I t-JA- __!Q~ tv'D t.JA 

JUIIII Refer to I rv Control Sample/Laboratorv Control Sample Duplicate findinQs worksheet for list of qualifications and associated samples when reported results do 

not aQree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 

METHOD: 

~~N N/A 

~ 

(3 ' 773.,13~ 

kc HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (Al(Fvl(Dfl Example: 

Page: lot~ 
Reviewer: FT 

2nd Reviewer: ~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample I D. -=tJ [;" Compound Name ;?c .8 0;;; V 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

/2.0, </- {;o) = 

Concentration ( K. ?I) ( o. 'Jt~) ( ;o o I) 

9 Y¥1~/):_ 
v 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ~ _l ) 

!YSI/-2 - 7b"1. t.kf..Ca (u;J 1~'{- 2- tof"._3 -
¥7! '7'/-fho(o. 0~30) 3 - /.3-3 -

/0 ~. -::, ..; =- 7;. I -
s- - ;og.j 

(, = 7 7. !., 
/ = t~r-
2r - "Y{"-=j- v 
A -.x _, p .. o, t./ 

Comments:=================-~=-----------------------------------------------------------------------------------------------

SAMPCLC_r1.wpd 



LDC Report# 3677384a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 15,2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66516-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 
CFISS-018-S0-0.5-2 240-66516-2 Soil 06/24/16 
CFISS-019-S0-0-0.5 240-66516-3 Soil 06/24/16 
CFISS-019-S0-0.5-2 240-66516-4 Soil 06/24/16 
CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 
CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 
CFISS-020-S0-0.5-2 240-66516-7 Soil 06/25/16 
CFISS-021-S0-0-0.5 240-66516-8 Soil 06/25/16 
CFISS-021-S0-0-0.5-Pb 240-66516-9 Soil 06/25/16 
CFISS-021-S0-0.5-2 240-66516-10 Soil 06/25/16 
CFISS-020-S0-0.5-2MS 240-66516-?MS Soil 06/25/16 
CFISS-020-S0-0.5-2MSD 240-66516-?MSD Soil 06/25/16 
CF I SS-021-S0-0-0. 5-PbMS 240-66516-9MS Soil 06/25/16 
CFISS-021-S0-0-0.5-PbMSD 240-66516-9MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFISS-020-S0-0.5-2MS/MSD Antimony 40 (75-125) 41 (75-125) J- (all detects) A 
(CFISS-018-S0-0-0.5 
CFISS-018-S0-0.5-2 
CFISS-019-S0-0-0.5 
CFISS-019-S0-0.5-2 
CFISS-020-S0-0-0.5 
CFISS-DUP2-SO 
CFISS-020-S0-0.5-2 
CFISS-021-S0-0-0.5 
CFISS-021-S0-0.5-2) 

4 
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For CFISS-020-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Iron, and 
Magnesium percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Fla~ AorP 

CFISS-021-S0·0-0.5-Pb Lead 11 (~10) CFISS-021-S0-0-0.5-Pb J (all detects) A 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFISS-020-S0-0-0.5 and CFISS-DUP2-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analvte CFISS-020-S0-0-0.5 CFISS-DUP2-SO RPD (Limits) Flag AorP 

Aluminum 14300 13700 4 (~50) - -

Antimony 0.26 0.25 4 (~50) - -

Arsenic 4.8 4.6 4 (~50) - -

Barium 93.8 89.8 4 (~50) - -

Beryllium 0.56 0.53 6 (~50) - -

Cadmium 0.26 0.28 7 (~50) - -

5 
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Concentration (mg/Kg) 

Analyte CFISS-020-S0-0-0.5 CFISS-DUP2-SO RPD (Limits) 

Calcium 30600 29400 4 (~50) 

Chromium 19.3 17.0 13 (~50) 

Cobalt 5.8 5.9 2 (~50) 

Copper 25.8 25.1 3 (~50) 

Iron 16400 15900 3 (~50) 

Lead 21.7 23.8 9 (~50) 

Magnesium 11600 11500 1 (~50) 

Manganese 393 382 3 (~50) 

Mercury 0.024 0.020 18 (~50) 

Nickel 30.8 30.2 2 (~50) 

Potassium 1170 1010 15 (~50) 

Selenium 1.5 1.4 7 (~50) 

Silver 0.17 0.19 11 (~50) 

Sodium 272 185 38 (~50) 

Thallium 0.090 0.082 9 (~50) 

Vanadium 17.0 14.8 14 (~50) 

Zinc 79.4 77.0 3 (~50) 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

6 
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Flag A orP 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -



XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and serial dilution %0, data were qualified as estimated in ten 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 240-66516-1 

I SamE:Ie I Anal;tte I Flag I AorP I 
CFISS-018-S0-0-0.5 Antimony J- (all detects) A 
CFISS-018-S0-0.5-2 
CFISS-019-S0-0-0.5 
CFISS-019-S0-0.5-2 
CFISS-020-S0-0-0.5 
CFISS-DUP2-SO 
CFISS-020-S0-0.5-2 
CFISS-021-S0-0-0.5 
CFISS-021-S0-0.5-2 

CFISS-021-S0-0-0.5-Pb Lead J (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Serial dilution (%0) 

Metals- Laboratory Blank Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 240-66516-1 

No Sample Data Qualified in this SDG 

8 
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I 



LDC #: 3677384a 

SDG #: 240-66516-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

I bO\OL
METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 9,[ SII'O 
Page:_\ of~ 

Reviewer: 09 
2nd Reviewer: 0=------

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatico A[ea I I Comments 

Sample receipt/Technical holding times /::>...... &> \ '2'-\.-2.';;:;; \\ \o 

ICP/MS Tune ~ 
Instrument Calibration ~ 

ICP Interference Check Sample (ICS) Analysis ft:.,.._, 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

,..,, ,, 
'"'' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

p..__ 

N 
.51..~ \'\.~\.<:::)-:: (\\ ''~ (_ \.-2, ,\'-><.\ 

('.._) 

s.w £.£~ :: C::\) (_ 0... '\ 

p..._ LC....S 
/ 

SlAJ I<;~::. (s;, ,'-a\ 
A. 
~ 

P>-.. 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

Client ID LabiD Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 

CFISS-018-S0-0.5-2 240-66516-2 Soil 06/24/16 

CFISS-019-S0-0-0.5 240-66516-3 Soil 06/24/16 

CFISS-019-S0-0.5-2 240-66516-4 Soil 06/24/16 

CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 

CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 

CFISS-020-S0-0.5-2 240-66516-7 Soil 06/25/16 

CFISS-021-S0-0-0.5 240-66516-8 Soil 06/25/16 

CFISS-021-S0-0-0.5-Pb 240-66516-9 Soil 06/25/16 

CFISS-021-S0-0.5-2 240-66516-10 Soil 06/25/16 

CFISS-020-S0-0.5-2MS J:>,\\ 240-66516-7MS Soil 06/25/16 

CFISS-020-S0-0.5-2MSD "' 240-66516-7MSD Soil 06/25/16 

CFISS-021-S0-0-0.5-PbMS ~~ 240-66516-9MS Soil 06/25/16 

CFISS-021-S0-0-0.5-PbMSD ~ 240-66516-9MSD Soil 06/25/16 
. 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No 

I. Technical holding times 

All technical holdina times were met. r 

Cooler temperature criteria was met. .....-

II. /CP/MS Tune 

Were all isotooes in the tuninq solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution !!:5%? ,/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? r 
Were the proper number of standards used? 

,.... 
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercUry) QC limits? 

/ 

Were all initial calibration correlation coefficients > 0.995? I" 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed dailv? 
/ 

Were the AB solution oercent recoveries (%R) with the 80-120% QC limils? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:::. 20% for 
waters and.:::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were,:: 5X the RL, including when only one of the duplicate 

/ 

sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
./ within the 80·120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET~SW_2010.wpd version 1.0 

NA 

Page:~ a~ 
Reviewer:~ 

2nd Reviewer:z:9 ----

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanal sis oerformed? / 

IX. JCP Serial Dilution 

Was an ICP serial dilution analyzed if anatyte concentrations were > 50X the MDL 
I IICPl/>1 OOX the MDUICP/MSl? 

/ 

Were all oercent differences l%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to~oualifv_the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

./ 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:.:::zot?-. 
Reviewer: 7>'9 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_iot~ 
Reviewer: 7)'0 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~ ·In MotriY Torm•l • I id /TAl I 

\-'&,\o s 1\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, ZmMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zi( Me, B, Sn, Ti, 

i\ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,/t,,),g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

tl.C.\\-\1..... c, 1/,iiJ, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Z;n Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

D.o.\ 1,-\ '\- <, AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,Pb:JMo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg,<(ii, K, Se, Ag, Na, Tl, V, Zil)Mo, B, Sn, Ti, 

lr.:" a a a1 <:::~ a "' "' r.-< ,..., r. r. r. "' Ph "' "' .,. "' "' a .. No .TI V 7n Mn R Rn Ti 

Comments:(Mercury by CVAA if performed ~ 

-S. a,_ ' \ '?, s->.. =- '?'o -:.... loo\ o(..... 

ELEMENTS.wpd p.,_,\ \c'-""'. ~"\ , \'2, 1'\'-': = '\?'o - <d=:>--z..::>-'f>--.. 



LDC #: 36773B4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ of~ 
Reviewer: 3 'V 

2nd Reviewer: ~C_:..--t""'---

{,7.<;:'1"-'N'-'/~A'- Was a matrix spike analyzed for each matrix in this SDG? 
--'-;1-'-',P'/'-A'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD).:::. 20% for samples? 

"EVEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n ..,,,,. • .~ . ' ' 1>1>n II • • o\ 

11/12 s Sb 40 41 1-8, 10 J-/UJ/A _{_de_!)_ 

Comments: 11/12: AI. Fe, Mg > 4X 

3677384a.wpd 



LOG #: 36773B4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020N7471B) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
...,.,7-"h-...,N":'c/A,_ If analyte concentrations were> SOX the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 
_,._~,.,N_,/"'A,_ Were ICP serial dilution percent differences (%0} .::_10%? 
Y N N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

ELIVONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

l..tt. n;r.,., ... ,.. c: .......... ro rn M.:atr• Ano:>lut• 0/.D_fi_i ..... ite>\ 

9 Pb s 13 9 

Page:~of__l 
Reviewer: .:::S."' 

2nd Reviewer: ~ 

J/UJ/A (del} 

Commenffi: ______________________________________________________________________________________________________________ ___ 

36773B4a.wpd 



LDC#: 36773B4a VALIDATION FINDINGS WORKSHEET Page:~of'Z 
Field Duplicates Reviewer: 'J.s:> 

2nd Reviewer: ~ 
METHOD: Metals (EPA Method 601 OB/7000) 

~\N NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mq/Kq) 
RPD Qual. 

Analyte 5 6 (<50) (Parent Only) 

Aluminum 14300 13700 4 

Antimony 0.26 0.25 4 

Arsenic 4.8 4.6 4 

Barium 93.8 89.8 4 

Beryllium 0.56 0.53 6 

Cadmium 0.26 0.28 7 

Calcium 30600 29400 4 

Chromium 19.3 17.0 13 

Cobalt 5.8 5.9 2 

Copper 25.8 25.1 3 

Iron 16400 15900 3 

Lead 21.7 23.8 9 

Magnesium 11600 11500 1 

Manganese 393 382 3 

Mercury 0.024 0.020 18 

Nickel 30.8 30.2 2 

Potassium 1170 1010 15 

Selenium 1.5 1.4 7 

Silver 0.17 0.19 11 



LDC#: 36773B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

Were field duplicate pairs identified in this SDG? ~ 
()'LiiM Were target analytes detected in the field duplicate pairs? 

Concentration (mg!Kg) 

Analyte 5 6 

Sodium 272 185 

Thallium 0,090 0.082 

Vanadium 17.0 14.8 

Zinc 79.4 77.0 

Page: 2..-of Z 
Reviewer: 2>Q 

2nd Reviewer: 0" / 

RPD Qual. 
(<50) (Parent Only) 

38 

9 

14 

3 

IlL DC Fl LES ERVE R\Valldatlo n\FI E LD 
DUPLICATESIFD_inorganic\3677384a.wpd 



LDC #: 3lon~"\ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

..J:<.>..l 
q_ \\ <;;, 

50J 
\'-l,'..O'; 

:5C>J 
'9..'-0\ 
&.-'l 
\'Z.--..~ 

~~,, 
Cc..-..l 
l\'-~' 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalcJdated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ~lc:, t:,(o ~..__ ~-'S. -.J~\ '- ~<>(..~ 

ICP/MS (Initial calibration) s.-.a... ~\.L\~ ~\ ......... 4.o ,~...__ ~-a~"'/~?---

CVAA (Initial calibration) ~ 4.%\<;;;.~\ '-- '5 0,~ '- qb%'?--

ICP (Continuing calibration) '?b 4%1. ~\"'- S.oo ~"'-\ "--- q_ \ "',.( '?----

ICP/MS (Continuing calibration) '3,\o S\ .lo"Z-v~l... 'So~\'--" \ <:) 'b "7. <:;2.. 

CVAA (Contining calibration) I.Ao..-, S .\<':> v~\...... S.~'- \o"L Y.:~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ee2od:ed 

%R 

0..9. "'A:~ 

(0'*%'?--

qeo·r.:~ 

<q_"""\ "fo?-

l~"%~ 

\a-z...Y..'?-

I 

Page:__:,._of~ 

Reviewer: "0'> 
2nd Reviewer: ct.___ 

Acceptable 
(YiN) 

~ 

II 

I 

0-1 

Comments:-----------------------------------------------------------------------------------------------------------

calclc.4sw.wpd 



LDC #: be, \'l~e,. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 

Reviewer: 3~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 1 00 
I 

Sample ID 

::se-c:,.. p.,~ 
\'-\'-Z.."S.. 
LC...S 
\'3-'.U..""L 

1-A..S 
\~'-~~ 

KS<V 
w:~., 

se:~ 
\'-'1:'.\~ 

Where, I = Initial Sample Result (mgll) 
SDR =Serial Dilution Result (mgll) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP intelference check 
"Z.V\ \Oio -~~\.'- \""00~\...-

Laboratory control sample v 1.\.'=t -\.\0 ~~ so~~ 
Matrix spike (SSR-SR) 

\\ 
\~-0 ~~ \~-U..~~ 

Duplicate 
~ 0 'o'S;."'> \ ""'::\ \~ O.O"'S."'\\ ~\.~ 

ICP serial dilution ?o \ "2.."1...\ ...,~ '- \ol.\o \)cl '-

I eecalc111ated I 
I %R/RPD/%D I 

\0'<:>0..<. ?-

q~ .. /..,1?--

0.\%~ 

OY~~~ 

\. b-/~<v 

Acceptable 
%R/RPD/%D (YIN) 

t=lol'~~ ~ 
.. 

~% '\?-.. 

0...1.-1-~ 

0%~ 

\S~"'V __, l! 

Commenffi:------------------------------------------------------------------------------------------------------------------------

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: 0~ 

2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y, N N/A Are all detection limits below the CRDL? 

Detected analyte results for --'(,._L\~"''_,_ __ "Q"'-b=---------were recalculated and verified using the following 
equation: 

Concentration = (RD)IFVliDill Recalculation{§;~l.'\<.o~\'-')Csoo"'-"'l Lz..') 
(ln. Voi.(:'fs,.,\t~) 

. %s.,\Yis.-= 0:'\~"S; (_0...:\"1-4.) (o.o,~') 
Raw data concentratton "'V • 'SS'i :"1' \ ..._ ~ 
Final volume (ml) ..- - • "" ~ 
Initial volume (ml) or weight (G) W "' ~00 ~' 

RD = 
FV 
ln. Vol. = 

Dilution factor ,3:.,. w~ qc,.~ Oil = 
0~\"- 2-

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ("""'\'G. ) (1/V-\;;) (YIN) 

\ P>-..\ 
'-'-..:> "-'>--.l 

'\ l \'-'cOO \ \u.--o= 
2 ~" D-C~ 0 '0'2-C\. ~ 
.::, ~.:;;: 0 ~'\ 0 ~""' '\ .'-'\ 

~ ~"".::, !..\_C., u. -"\ 
s So.. "\'?:, .:"b C\:~:6 

b \6e_ o.s.<s ns7.... 
'\ C6. 0~<..-.,:, D-?..~ 
g c.... 2.0~ Zo3= 
q ?c. ~-\ S'S-\ 
~0 ~ ll.\\ 4.\\ 'V 

Note: __ .... 'K:..!~=":=\J\0~.;~<'-~~~\------------------------------

RECALC.4SW 



LDC Report# 3677386 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66516-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-018-S0-0-0.5 240-66516-1 Soil 06/24/16 
CFISS-018-S0-0.5-2 240-66516-2 Soil 06/24/16 
CFISS-019-S0-0-0.5 240-66516-3 Soil 06/24/16 
CFISS-019-S0-0.5-2 240-66516-4 Soil 06/24/16 
CFISS-020-S0-0-0.5 240-66516-5 Soil 06/25/16 
CFISS-DUP2-SO 240-66516-6 Soil 06/25/16 
CFISS-020-S0-0.5-2 240-66516-7 Soil 06/25/16 
CFISS-021-S0-0-0.5 240-66516-8 Soil 06/25/16 
CFISS-021-S0-0.5-2 240-66516-1 0 Soil 06/25/16 
CFISS-020-S0-0.5-2MS 240-66516-?MS Soil 06/25/16 
CFISS-020-S0-0.5-2MSD 240-66516-?MSD Soil 06/25/16 
CFISS-020-S0-0.5-2DUP 240-66516-?DUP Soil 06/25/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3677386_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFISS-020-S0-0.5-2MS/MSD Fluoride 71 (90-110) . J. (all delects) A 
(All samples in SDG 240-66516-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 
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Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-020-S0-0-0.5 and CFISS-DUP2-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFISS-020-50·0·0.5 CFISS-DUP2-SO RPD (Limits) Flag A or P 

Cyanide 0.25 0.25 0 (S50) - -

Fluoride 61.2 60.4 1 (S50) . -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 240-66516-1 

Sam ole Analvte Flaa A or P 

CFISS-018-S0-0-0.5 Fluoride J- (all detects) A 
CFISS-018-S0-0.5-2 
CFISS-019-S0-0-0.5 
CFISS-019-S0-0.5-2 
CFISS-020-S0-0-0.5 
CFISS-DUP2-SO 
CFISS-020-S0-0.5-2 
CFISS-021-S0-0-0.5 
CFISS-021-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-66516-1 

No Sample Data Qualified in this SDG 
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LDC#: 3677386 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-66516-1 Level IV 
Laboratory: Test America, Inc. 

Date: 8.\S.t\"" 
Page:_l_of...l._ 

Reviewer: ,'"\'C) 
2nd Reviewer: c / 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1., 

I ~alidatian Area 

Sample receioVTechnical holdino times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sam ole result verification 

0v•roll ,, "'' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-018-S0-0-0.5 

CFISS-018-S0-0.5-2 

CFISS-019-S0-0-0.5 

CFISS-019-S0-0.5-2 

CFISS-020-S0-0-0.5 

CFISS-DUP2-SO 

CFISS-020-S0-0.5-2 

CFISS-021-S0-0-0.5 

CFISS-021-S0-0.5-2 

CFISS-020-S0-0.5-2MS 

CFISS-020-S0-0.5-2MSD 

CFISS-020-S0-0.5-2DUP 

I I Comments 

A GO \'7..'-'\- '2.. --s: \ ~~ 
~ 
k 
h 

1'---) 
£,!A) \-'\&\ Q ::. c \ Ch \ \.""' 

~ \)uS<' 
~ ILCS\v -~~ 

<;w ~'Q"'- (_~ ,l,p \ 

~ 
p.__ 

NO= No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

240-66516-1 

240-66516-2 

240-66516-3 

240-66516-4 

240-66516-5 

240-66516-6 

240-66516-7 

240-66516-8 

240-66516-10 

F= ("__t..J 240-66516-7MS 

-1 .i, 240-66516-7MSD 

~ 240-66516-7DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

I 

Notes: _____________________________________ _ 
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LDC #: bf-o 1\S~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method ~2.1' {' n£.0 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. 
r 

-Cooler temperature criteria was met. 

II. Calibration -Were all instruments calibrated dailv, each set-up time? -Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? .--

Were all initial and continuing calibration verification %Rs within the 90-110% QC r 
limits? 

Were titrant checks performed as required? (Level IV only) 
.r 

Were balance checks performed as required? (Level IV only) ...... 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? .r 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

/ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):; 20% for 
waters and:; 35% for soil samples? A control limit of:; CRDL~ 2X CRDL for soil) 
was used for samples that were.::: 5X the CRDL, including when only one of the 

/ 

duplicate sample values were < 5X the CRDL 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 

Was an LCS analyzed oer extraction batch? r 

Were the LCS percent reCoveries (%R) and relative percent difference (RPD) / 

within lhe 80-120%/85-115% for Method 300.01 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ...... 

Were the performance evaluation (PE) samples within the acceptance limits? ....-

WETC-EPA_2010.wpd version 1.0 

Page:_lotZ.. 
Reviewer: ;:3:.9 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,..,.. 
to level IV validation? 

/ 
Were detection limits< RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. -
Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. ..---

Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

.In p~, 

\ - "' pH TDS CJ(Fl)NO, NO, SO, 0-PO Alk aNH, TKN TOC Cr6+ C/0, 
~ 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

fX.t ·. lo-\ \ I pH TDS CI/?}Jo, NO, SO, 0-PO, AlktJNH, TKN TOC Cr6+ CIO, 

I pH TDS CJ F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

de.\ L- I pH TDS Cl !FJNO, NO, SO, 0-PO. Alk CN NH, TKN TOC Cr6+ C/0 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS CJ F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

. pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ C/0 

pH TDS CJ F NO NO S04 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS CJ F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

IPH TDS CJ F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ C/0, 

I PH TDS Cl F NO NO S040-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS CJ F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ C/0 

pH TDS CJ F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ C/0 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS CJ F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ C/04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I ni-l Tn~ r.1 I= 1\ln. 1\ln. ~n n.Pn Alk r.l\l 1\11-1. TK'I\I Tnr. r.rR;. r.1n 

Page:_1_of_1_ 
Reviewer: JD , 

2nd reviewer: (.;.;7' 

Comments: ___________________________________ _ 
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LDC #: 3677386 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__j_of~ 
Reviewer: ;::s<;:;;:::. 

2nd Reviewer: .9::!.. 

12:.~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
"}N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) ::=. 20% for samples? 

.VELIV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- -

MS MSD 

" 11n Moh" Ao olo ' ' I>Pn II . oito\ .. 
10/11 s F 71 (90-110) All J-/UJ/A (del) 

Comments: ______________________________________________________________________________________________________________ ___ 
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LDC#: 3677386 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration {mg/kg) 

Analyte 5 I 6 RPD (<50) 

1"- I 

0.25 

I 

0.25 

I 

0 

61.2 60.4 1 Fluoride 

Page:~of~ 
Reviewer: -;:s.~ / 

2nd Reviewer: _ _.~"'--

Qualification 
{Parent only) 

I I 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\3677386.wpd 



LDC#: ~\!'5~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:lof~ 
Reviewer: wSJ 

Method: lnorganics, Method S <2R....- ~~ 
2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of C.N was recalculated.Calibration date: I\'\\ \0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::IL~ \\'..00 
Calibration verification 

:g.\} l.\.'."':>~ 
Calibration verification 

(_C>J 4.'-~~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

c...t0 s4 

s5 

s6 

s7 

c..N 
~~ 

D .1...\"2.~1...--

~ 0.0.;<,~~1..... 

~ O~'S."'~'--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or r" r or r" (YIN) 

0 0.0264 

0.01 0.443 0.99993 0.99996 

0.025 0.983 ~"* 
0.05 1.96 

0.1 4.14 

0.2 8.19 

0.4 16.1 

,~ ........... 

~ 0 .?..we._\'- \CliCY.~ (G{::;.%~ 
~ 

\~'-- q~~%~ <Z~-~-1..~ 

\~1....- q-,--.;;;,. 'K'<'<- t:\1-~i:::~ '-V 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results··------------------------------------------------

~~~~ 



LDC #: 3ie \'\'::;<a-0 

METHOD: lnorganics, Method S.<2SL ~' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: ·:;, '> 

2nd Reviewer. _,Of=---

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

Lc..s 
Laboratory control sample 

\ '-\.~ 

MS Matrix spike sample 

\\. '-\'\ 

h-~'9 Duplicate sample 

~ \. --~"'-

S= 
D= 

Element 

F-

~ 

\=-

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units} (units) 

lo~~~ (O~~ 

(SSR.SR) 

'2._oz...~~ 2 , "2-o "'cl ~ 

'Z.s-\\~~ '2.\ -~~'M3~ 

I e:ecalc:111ated 

II 
Ei!eect:ted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

~ lv%%.~ \~?:~ 
' 

L\2 -(.~ C\.t.... 'f~ '\"'-.. 

fO=/o~ G%~ .... v 

Commenffi: ____________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method -~ ~' 

Page:_l of_2_ 
Reviewer: 2:>'V / 

2nd reviewer: cZ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A . Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for;---;'(-;;-"S'7-")-'--7.E= ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = A..- c.- 'S.. 'S. I 'iS .00"\ "!;.) 
\ '-\:.;;,. '1,00 ' ~a, s. 

p.., =- '-\., \, \, 7.. L. 
f' \,) ~~co...,...\ 

"/,<;::.\~'So' 0 .'<.l!."\. 

lo ::>.~W-e. \O.o '"-
Q~\"o L 

# Sample ID Analyte 

\ C..t--:> 
'2.. c~ 

_<., '-~ 
.. ~ t= 
s 1-
(o t= 
I ~\'-..) 

g ~ 
q p 

Reported Calculated 
Concentration Concentration · Acceptable 

'"""'""' ) ' . ,, ) (YIN) 

0 ,~?; (), (S"; _'j 
0 .0<.\ 0-0\1 \ 
() ."2...<_ O,L.'"2_ -.1r 
lo:<;. (0.0 ~"* 
0l.L- (;:, \. '- ~ 
Go ,<4; bo ,-s, ';-\_--'>E 

D.o\\ Q,0\1 ~ 
•2.S\ 2. "'S, \ 

\'S<o \'"'8-o ( '-./ 

Note: ___ -'i:_~:c..="-"-"""j~i-------------------------
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LDC Report# 36773C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66588-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFISS-022-S0-0-0.5 240-66588-1 Soil 06/27/16 
CFISS-022-S0-0.5-2 240-66588-2 Soil 06/27/16 
CFISS-023-S0-0-0.5 240-66588-3 Soil 06/27/16 
CFISS-023-S0-0.5-2 240-66588-4 Soil 06/27/16 
CFISS-029-S0-0-0.5 240-66588-5 Soil 06/27/16 
CF I SS-029-S0-0. 5-2 240-66588-6 Soil 06/27/16 
CFISS-016-S0-0.5-2 240-66588-7 Soil 06/28/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary- SDG 240-66588-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773C2a 
SDG #: 240-66588-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:_j/&J.£ 

Page:-/-of_l_ 
Reviewer: _:____a_ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

I llalidaticc Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuinq calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Tarqet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-022-S0-0-0.5 

CFISS-022-S0-0.5-2 

CFISS-023-S0-0-0.5 

CFISS-023-S0-0.5-2 

CFISS-029-S0-0-0.5 

CFISS-029-S0-0.5-2 

CFISS-016-S0-0.5-2 

Notes. 

I I Ccmmects 

lA !/:, 

1\. 
AtA '()//) ~0 £'1,.'0 r"' )0/ ~:7D 

A 
/::, 

N 
b,. 
1-J IV? 
p. ~ 

l-J 
b. 
1\. 
b.-
6 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-66588-1 

240-66588-2 

240-66588-3 

240-66588-4 

240-66588-5 

240-66588-6 

240-66588-7 

c..o.r ""-.#C._) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/28/16 
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VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I I 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV CheckJist_82700_revD1.wpd 

Page:_i_ot_ ;z_ 
Reviewer: F-7 

2nd Reviewer: '6- ,.......-



LDC #: J (., "1"12 ~ VALIDATION FINDINGS CHECKLIST Page: ?--"of .,.... 
Reviewer: PJ 

2nd Reviewer: s.......-

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl·phenyl elher FFF. Di·n·octylphlhalate YYY.- 2,3,5~Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Peryfene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methy/naphtha/ene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodlphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anthracene DODD. c;ls/trans-Oecalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso.di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethy/amine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. ta:ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nilrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane 11. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo{b)thiophene NNNN. 

Q 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene 'NV.Benzonaphthothiophene 0000. 

..:. 
R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene ll. Diethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

' ' 
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LDC#: 3 (, 773 0~ "' 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ~of __ / 

Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/1/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Where: 

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1.9736 1.9736 

1.0594 1.0594 

1.1896 1.1896 

1.0990 1.0990 

0.9301 0.9301 

1.1986 1.1986 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.9211 1.9211 4.9 

1.0556 1.0556 5.0 

1.1746 1.1746 4.6 

1.0864 1.0864 3.8 

0.9310 0.9310 3.4 

1.1275 1.1275 7.3 

--- ---

Recalculated 

%RSD 

4.9 

5.0 

4.6 

3.8 

3.4 

7.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: ..3'-77 ~ ca<X · VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_.£[ 
2nd Reviewer. ~ -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(P,.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A.s =Area of associated internal standard 
Cx =Concentration of compound, C~s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial)_ (CC) (CC) 

1 
wJ _,, 11 ':!? ll'o " (1st IS) l-1~11 ~ .10.,-4 p..o Sl\' 
oo:oo =- (2"' IS) 1-~ ~. O!:>l.,o \-19~ 

E!e (3"IS) \ -11~"' l·l£14 ~ -1 1(_1 
UVI (4.1S) \· b~ ,.o0'7i 1-oec-
E'~ (5• IS) 0 -i "3\1J 0-'111't 0.4/\~ 
L:X::.\ rs• ISl I ·I ?--"1~ _\, \~ 1·1~ 

2 11st IS) 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11st IS\ 

(2"' IS) 

(3" IS) 

(4.1S) 

(5• IS) 

rs• IS\ 

II Reported I Recalculated I 

I %0 %0 

faA b-]_ 
0 u 

o-1(_. o. t 
o-1 'B-
lf·? A·-L 

.,_... l..J 2-. () 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700} 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

%Recovery: SF/SS *100 

Samole!D: AI 

Surrogate 
Soiked 

Nitrobenzene-d5 !0\) 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ~ 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole!D: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Trlbromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole!D: 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-Fiuoroblphenyl 

Terphenyl·d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

!=:.IIRRr.AI r. wnrl 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

-; -p-.4 fofi 

35-/ ll 
-z-'1- '-} 59 
?./-) ·'? s1 
1-'1·~ S"t 
2"?::>-~ 41 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

~g 0 
1) 
5"'1 

S1' 
S"1 
Lf1 Jl 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: .3C. 77 3c. .)~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:___fl _ 
2nd Reviewer: C::t 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 100 * (SC/SA Where: SSC = Spike concentration 
SA ~ Spike added 

RPD ~I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC ~Laboratory control sample concentration LCSDC ~Laboratory control sample duplicate concentration 

LCS/LCSD samples: \..€6 I\& 0 - ~ 77€Ja U 

I I 
Spike Spike I I CS II ·ICSD II 
(~iw Concent~n I II II Compound (W __...- Percent Recove!X Percent Recove!X 

I f'<O 1 f'<>n "" l~<>n Roeole ,, ol• 

Phenol ?>."?,? NA- ;,.o-:v r-JA 90 cw 
N-Nitroso.di-n-propylamine ~-~v 9~ "'ll 
4-Chloro-3-methylphenol ..3-~4- Oj7 '11 
Acena.Q!lthene . v .3.oy q~ "'l.Y / 

v 
Pentachlorophenol I &>.l.d I !5'. "'ll 5/9 kO) / 
Pyrene 3-~? I/ !> -~ '.? u \0? IO'=' NPr/ 

v 

/ 

1 csll esc 

RPD 

/ I 

v I 

/ 

/ 
• 

I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: ~~ 77 3 e..Olcz_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: C < 

£' J Wh 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = l&lli.ill{,)(DF)(2.0) Example: 
(A,)(RRF)0/,)0/1)(%S) 

~~ ::r. r...;r. 
A, = Area of the characteristic ion (EICP) for the Sample J.D. . 

compound to be measured 

Ar. = Area of the characteristic ion (EICP) for the specific 

(40} (1) (2-;/ internal standard 

~~~1<;"' I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or '2. <.. '"2. I ~ (1·\'-19{\S:"T:l- (o.'J~ grams (g). 

v, = Volume of extract injected in microliters (ul} = 
v, = Volume of the concentrated extract in microliters (ul) 

Mal~ Df = Dilution Factor. f·l 
%8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanuc 

Reported Calculated 
Co~centra~ion Concentration 

# Sample ID Comoound ( ) Qualification 

RECALC.wpd 



LDC Report# 36773C3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 12, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66588-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-022-S0-0-0.5 240-66588-1 Soil 06/27/16 
CFISS-023-S0-0-0.5 240-66588-3 Soil 06/27/16 
CFISS-029-S0-0-0.5 240-66588-5 Soil 06/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-0DT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surroe~ate %R (Limits) Compound FlaQ AorP 

CFISS-022-S0-0-0.5 CLP2 Decachlorobiphenyl 498 (30-150) All compounds NA -

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
66588-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773C3a 

SDG #: 240-66588-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: ~ /tv/!b 
Page:~of_l 

Reviewer: F'-1 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\. 

Note: 

-1 

:< 

3 
4 

5 

6 

7 

8 

9 

10 

11 

V l'rl t' A 31 a IQD [ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes /1 "'> 

Matrix soike/Matrix soike duplicates 

Laboratory control samoles 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

"' oil nf rl' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-022-S0-0-0.5 

CFISS-023-S0-0-0.5 

CFISS-029-S0-0-0.5 

Notes. 

t cmmec s 

A-tA. 
b. 

At.A '/o ~'0 1\c..V ,&. '1-0 
.!:::._ 

/;:,. 
tJ 

,:;,vJ 
N U:> 
b.- \.-G'7 

N 
A-
.A 
A.. 
b.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'e-cA -=.-z-0 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-66588-1 

240-66588-3 

240-66588-5 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns~ 15% for individual breakdown in the 

~~~~~mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_jof~ 
Reviewer: c1 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 

any percent recovery (%R) was less than 10 percent, was a reanalysis oe,fmr~ed 
confirm %R? 

internal standard area counts within ±. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

a MS/MSD 

the MS/MSD percent recoveries (%R) and the relative percent differences 
the QC limits? 

for this SDG? 

extraction batch? 

assessment of data 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:_O"T }/ 
Reviewer: -6---

2nd Reviewer: 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans·Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: ________________________________________________________________________________ ========================================= 

C:\Users\ftanguilig\Oocuments\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: <3C:-77 ~ G 3""--

METHOD: ~C HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ 
~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

y All' NtA Uld all surroQate recovenes (%Rl meet tne UG 11m1ts·1 
1 .......... 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

Page: /of/ 

Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

\ '9( Mf'l-- B' 1-\i fJ ( -w- tsV ) ~ T J.IJC lr oJJ l'JV 
( ) 

I 

( ) 

I I 
( 

~ I I 
( 

( 

I I 
( ) 

I 
( ) 

( ) 

I I 
( ) 

I 
( l 
( ) 

I I I I I 
( 

: I I 
( 

( 

I I I I I 
( 

~ I I 
( 

( 

I I I I I 
( 

~ I I 
( 

( 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terohenvl-014 T 3 4-Dinitrotoluene z 2-Bromonaohthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Tripentvltin AA Chloro-octadecane 

0 Bromochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-nroovltin 88 2 4-Dichloroohen !acetic acid 

E 1 4·Dichlorobutane K Hexacosane a Dichloroohenvl Acetic Acid (DCAA) w Tributvl Phosohate cc 2 5·Dibromotoluene 

F 1 •• • tnFR\ I R •• X Triohenvl 

SUR_r1.wpd 



LDC #: ";&77 }C. "3"\ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page:____!_ of __ 

Reviewer: FT 

2nd Reviewer: t"'A _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

L__ Methoxychlor 

Reported 

100 

CLP2 1.1496 

0.6298 

CLP1 1.0268 

0.5324 

Where: 

Recalculated 

100 

1.1496 

0.6298 

1.0268 

0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: <3G 773C.3.,_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C ::=Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

-- --

I BecalCIIIated I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

u~-4 "1/ ~ )llo e¥tJ.o~_.\.,.,. I UR:V \00 tO 0 l00-0 0 
01\~ I'M tb'64 bh\.e( ~ l 0 t:J ~li· <'" jY·<'" \· \ 

\\j Q.,vf' l I "'4 ·'1 i~ ·<=>~ s- .J 
Ill 1 -¥ -"' (" . ""1 "''C""l ....Y· 

Page:/ of / 

Reviewer:_fl 
2nd Reviewer:~ 

I Becalc1llated 

I %0 

1) 

\-\' 
~-I 
'-1 . ' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: _Lot_! 
Reviewer: __ ,_FT_,__ 

2nd reviewer: /1. / 
[7W> 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SampleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene Mr c;-0 
Tetrachloro-m-xylene lM'I 
Decachlorobiphenyl £l1.-1?Y' 
Decachlorobinhenvl ~' 

SamPieiD: 

Surrogate 
Surrooate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachloroblphenyl 

Decachlorobinhenvl 

SampleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamcleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m·xylene 

T etrachloro-m-xylene 

Oecachlorobiphenyl 

Oecachlorobichenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Reeorted 

S?-'1-- lOki 
'f7."' .l o<o 
'Je.4 111 
0>,1 11? 

Surrogate Percent 
Found Recoverv 

I ReE!orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
toh tJ 

I o J1, 

II/ 
11~ IJ 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes:---------,------------------------------



LDC#: 3b 7?3 ~3" VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: ~f / 

Reviewer: /-'='-? 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA= Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS =Laboratory control sample percent recovery 

LCS/LCSD samples: lA!..:=. tf-bo - ~Jl ") 0 t.J 

Spiked 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

'"'----p 
Compound .J.~I\Cl / I Percent Recovery IL_ Percent R~covery lr --- RPD I' 

LCS LCSD Lcs T !icso '' Reported I ~~!_ __ Reported J Recalc. I[Reporte~_I_Recalc. I~ 
gamma-BHC I 0!\p"?) I 

()JA-

4,4'-DDT ~ '!). \ ?::? 9D I 10 -------
0. \'?k:_ tJA--

JL 
41 I i\ 

UA O·ll-0 
k-----:-:: 

------1--

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duolicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pestwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of / 

Reviewer: ;= 2 
I 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: 6 c-

h)N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <AW.lNJ<DFl(2.0) 
(I\,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

A. = Area of the characteristic ion {EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# Sample ID Compound 

RECALC_pest.wpd 

Example: 

sample 1.0. !--IV::, tt(p[9 • ?ll 9VD 

Cone.= Lt<6 ~ 1-fk11o7 l\00) ( IOJ 
'~--lfb'i{\ -os? ( 1.oorr:;-) C1~)'1trtr0) 

v. 12-0 ~cr \\y 

Reported 
Concentration 

( ) 

Calculated 
Concentration 

( ) Qualification 



LDC Report# 36773C3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66588-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-022-S0-0-0.5 240-66588-1 Soil 06/27/16 
CFISS-022-S0-0.5-2 240-66588-2 Soil 06/27/16 
CF ISS-023-S0-0-0. 5 240-66588-3 Soil 06/27/16 
CFISS-023-S0-0.5-2 240-66588-4 Soil 06/27/16 
CFISS-029-S0-0-0.5 240-66588-5 Soil 06/27/16 
CFISS-029-S0-0.5-2 240-66588-6 Soil 06/27/16 
CFISS-016-S0-0.5-2 240-66588-7 Soil 06/28/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

4 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773C3B_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
66588-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36773C3b VALIDATION COMPLETENESS WORKSHEET Date: ~;}o/;~ 
Page:__lof___l: SDG #: 240-66588-1 Level IV 

Laboratory: Test America Inc. Reviewer: e-.-
2nd Reviewer: 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea 

I. Sample receipVTechnical holding times 

II. Initial calibration/ICV 

Ill. ContinuinQ calibration 

IV. Laboratorv Blanks 

v. Field blanks 

VI. Surrogate spikes / \. 7 
VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

VII "' oil nf ,<, 

Note: A = Acceptable 

t 
2 -3 -4 

5 
6 

7 
8 

9 

10 

11 

12 

" 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-022-S0-0-0.5 

CFISS-022-S0-0.5-2 

CFISS-023-S0-0-0.5 

CFISS-023-S0-0.5-2 

CFISS-029-S0-0-0.5 

CFISS-029-S0-0.5-2 

CFISS-016-S0-0.5-2 

Notes: 

I I 
At A 
A.t-4 '"',.0 

A 
A 
tJ 
/),.. 

\J <!..'7 

A 1-C--~ 

jiJ 

A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 
L:\Roux Associates\Cotumbia Falls\36773C3bW.wpd 

Ccmmeots I 

~/ICY ~ /0 
cc.y ~ 70 

D = Duplicate SB=Source blank 
TB =Trip blank OTHER: 
EB = Equipment blank 

LabiD Matrix Date 

240-66588-1 Soil 06/27/16 

240-66588-2 Soil 06/27/16 

240-66588-3 Soil 06/27/16 

240-66588-4 Soil 06/27/16 

240-66588-5 Soil 06/27/16 

240-66588-6 Soil 06/27/16 

240-66588-7 Soil 06/28/16 

II I 



LDC#: VALIDATION FINDINGS CHECKLIST 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:l_ot 7-
Reviewer: F2 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of ?--
Reviewer: F7 

2nd Reviewer:~ 



LDC#: <3t:,773C.?.h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _;;;'f __2 
Reviewer: FT 

2nd Reviewer: q_ _ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 611712016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: 06:773 c ~ 
~ 

METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

// 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: ?j 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

1 
l.a-y' 7/r; 'J{, 
6730 

2 

3 

4 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

f'C/0 ;2-t, 0 -/ t:/.P.l flU; 0 '17/ 
<Uf'l ;oot.J .L_b.SO. 0 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/Conc. %0 %0 

CCV 

'17/-0 ~-:7 -;z -'7.... 
JOSlJ,O s-c:> >-a 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <J(,776C.3} 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s leiD ....... ·-·-· #I 

Surra ate 

I 

I 
Pc.8 

SamoleiD 

Surra ate 

I 

----------

SurroQate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

0 Bromochlorobenene J 

E 1,4-D!chlorobutane K 

c -- 1 ,4_~Qiflu_o(Q_b_(ill_~e_M_f_OFB\ L 

SURRCLC_r1.wpd 

I 

I 

I 

---

Where: SF ;:surrogate Found 
SS =Surrogate Spiked 

Column/Detector 

uP?- 5f). e:J 

c t.f I .J 

Column/Detector 

Surrogate 
Found 

t; o.r 
!>~-Sl 

Surrogate 
Found 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-meth !naphthalene 

Hexacosane a Dichloroohenvl Acetic Acid (OCAA) 

Bromobenzene R 4-Nitroohenol 

s 
T 

u 
v 
w 
X 

Page:~of~ 
Reviewer: FT 

2nd reviewer: q 

Percent 
Recove Difference 

Re~orted Recalculated I 

~~ ;2./ (J 

I L/2::> () 

Percent 
Difference 

Re~orted Recalculated I 

-- ----

Surrogate Compound Surrogate Compound 

1·Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-odadecane 

Tri-n-propyltin 88 2.4-Dichlorophenvlacelic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

Tri hen I Phos hate 



LDC #: \.3G:: 77 3 C~ VALIDATION FINDINGS WORKSHEET 
Laboratorv Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: <c _HPLC 

/ 
Page:_of_/ 

Reviewer: ____IT 
2nd Reviewer: q _ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: ~ IJ!.,O- ""''.rf7f:f'j""'f 

I~ 
Spike 

{ !d~i'k) 
LCS JYcso 

Gasoline (8015) 

Diesel (8015) 

Benzene (80216) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

An9cloc 1~0 .0.'2:>?'? f-) ...A 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

~o!!".;n~i~~ / I Percent Recovery 

LCS 
1.. 

Vcso I Reported I Recalc. 

0.3(:, 7- IJ-A- 10"' 10"1_ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 11 

II Percent Recovery II RPD I 
II Reported I Recalc. II Reported I Recalc. I 

IJtT 

Comments: Refer to Laborato[Y Control Sam!11e/LaboratO[Y Control Sam!11e Du!11icate findings worksheet for list of gualifications and associated sam!11es when re!1orted results do 

not aaree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LOG#: <36773C~ 

METHOD: ~-HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A\(Fv\(0!) Example: 
(RF)(Vs or Ws)(%S/1 00) 

Sample I D. -# I Compound Name ?CB /.2. .:::,</ 

/ / 
Page:_of_ 

Reviewer: _IT 
2nd Reviewer:~ 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

?/-2 {;o) . = 

concentration (I ~-1':) ( 0 _ "2 g ~) . ( 1 b o o) In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# Sample ID 

/~-/ -- 2.0(..., 

'f:I'J" 

Reported 
Compound Concentrations 

( ) 

r-<;7 (:w) ..:. 15/- 1-
66 <t}( o.0/1 n 

060 .ln.,... /k 
fl ,, _y__ 

Recalculated ~ults 
Concentrations 

( ) 

l~t.j- I .=. Sf./ '(p 7 
~ -~ &</- 1 

3 .::: Ji, .'/ 
.; .=. /.:. .j 
r- ..: 81. -~ 
t - t.? ·3 
7 - /)·.!. -~ -
( -- II 'is ;z. 

Comments: /' '2---

SAMPCLC_r1.wpd 
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LDC Report# 36773C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August16,2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66588-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

C Fl SS-022-S0-0-0. 5 240-66588-1 Soil 06/27/16 
CFISS-022-S0-0.5-2 240-66588-2 Soil 06/27/16 
CFISS-023-S0-0-0.5 240-66588-3 Soil 06/27/16 
CFISS-023-S0-0.5-2 240-66588-4 Soil 06/27/16 
CF I SS-029-S0-0-0. 5 240-66588-5 Soil 06/27/16 
CFISS-029-S0-0.5-2 240-66588-6 Soil 06/27/16 
CFISS-016-S0-0.5-2 240-66588-7 Soil 06/28/16 
CFISS-016-S0-0.5-2MS 240-66588-7MS Soil 06/28/16 
CFISS-016-S0-0.5-2MSD 240-66588-7MSD Soil 06/28/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773C4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID 
Analvte 

MS(%~) MSD (%R) 
Flaa (Associated Samples) (Limits (Limits) A or P 

CFISS-016-S0-0.5-2MS/MSD Antimony 36 (75-125) 36 (75-125) J- (all detects) A 
(All samples in SDG 240-66588-1) 

For CFISS-016-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Calcium, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 
4 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 240-66588-1 

I SamE:Ie I Anal}f:te I Flaa I A or P I 
CFISS-022-S0-0-0.5 Antimony J- (all detects) A 
CFISS-022-S0-0.5-2 
CFISS-023-S0-0-0.5 
CFISS-023-S0-0.5-2 
CFISS-029-S0-0-0.5 
CFISS-029-S0-0.5-2 
CFISS-016-S0-0.5-2 

CFISS-022-S0-0-0.5 Aluminum J (all detects) A 
CFISS-022-S0-0.5-2 
CFISS-023-S0-0-0.5 
CFISS-023-S0-0.5-2 
CFISS-029-S0-0-0.5 
CFISS-029-S0-0.5-2 
CFISS-016-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Serial dilution {%0) 

Metals -Laboratory Blank Data Qualification Summary - SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary- SDG 240-66588-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36773C4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-66588-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7471 B) 

Date: S\~\\0 
Page:_lof \ 

Reviewer: <:S.~ 
2nd Reviewer: (A ./ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

~ .. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

.. 

I llalidaticn Area I I Comments 

Samole receiot/Technical holdino times p.._ i:;:.\Z..'\-~\\~o 
ICP/MS Tune t>-. 
Instrument Calibration ~ 
ICP Interference Check Samnle IICS) Analvsis P>.... 

Laboratory Blanks 

Field Blanks 

Matrix Soike/Matrix Soike Duolicates 

Duolicate sam ole analvsis 

Serial Dilution 

Laboratorv control samoles 

Field Duolicates 

Internal Standard IICP-MS\ 

Samnle Result Verification 

~- -" _, ~-·· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFISS-022-S0-0-0.5 

CFISS-022-S0-0.5-2 

CFISS-023-S0-0-0.5 

CFISS-023-S0-0.5-2 

CFISS-029-S0-0-0.5 

CFISS-029-S0-0.5-2 

CFISS-016-S0-0.5-2 

CFISS-016-S0-0.5-2MS 

CFISS-016-S0-0.5-2MSD 

~ 
N 
~w \-1\.9-:Q - t & . ...._ \ 

w 
.Cx~ S;SI<!--

k LLS 
w 
p.._ 
b.. 
P>-. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

P>..\\ 
t 

/ 

(_~ 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-66588-1 

240-66588-2 

240-66588-3 

240-66588-4 

240-66588-5 

240-66588-6 

240-66588-7 

240-66588-7MS 

240-66588-7MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/27/16 

Soil 06/28/16 

Soil 06/28/16 

Soil 06/28/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

,-
Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution !!::5%? --
1!1. Calibration 

Were all instruments calibrated daily, each set-uo time? 
___.. 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- --120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
,-

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ...... 

Were the ABsolution percent recoveries CroR) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::: 20% for 
waters and.::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

( used for samples that were.:: 5X the RL, including when only one of the duplicate 
sa mole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analyzed per extraction batch? /" 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__j_of 2... 
Reviewer: -::3,.<;;::> 

2nd Reviewer: ce=:: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8} r 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution an~~yzed if analyte concentrations were > SOX the MDL ~ 
ICP\1>1 OOX the MDLIICP/MS ? 

Were all oercent differences l%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used lo aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taroet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page:_:z_ofC. 
Reviewer: -;:sQ 

2nd Reviewer: c~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lof~ 
Reviewer: ::.)9 

2nd reviewer: o,....-

All circled elements are applicable to each sample. 

ll'l~mnl<> In · An~lviP I i..t ITA I I 

\ \ s laG: Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zri':\Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Q.c..:_ 't,-'\ 11\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, ~· Ha, Ni, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, P,g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

f.lFAA AI "~ A• "' "' r~ r. r, r, r, "' o• "' "' ,_,, '" 1< "' A "' Tl \1 7, "' " "' Ti 

Comments: Mercurv bv CVAA if performed 

ELEMENTS.wpd 



LDC #: 36773C4a 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of~ 
Reviewer: 0§2 

2nd Reviewer: Q1 -
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Were all duplicate sample relative percent differences (RPD).:::. 20% for samples? 

~\(~~.~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

~ "':'" I I I 

MS 

I 
MSD I ·~,,.,~ I 

I 
' 

Mattix Acal~de 0&Beccmegt 0&B:ecal,eg~ Associated Sam2les 

~~~~~~~:~~:~ s Sb 36 36 All 

Comments: 8/9: AI Ca M Mn > 4X 

36773C4a.wpd 



LDC #: 36773C4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 601 OC/6020A/7471 B) 

se see 
N/A 

/A 
y N/A 
~VEL IV'~ .. -,. 

·JN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

" n""''A ~. "'"on .. , ... •. ···~· 0/.n H · · o\ 

7 s AI 11 All 

Page:_\_of~ 
Reviewer: 'US? 

2nd Reviewer: .Qf. 

J/UJ/A _{_de!)_ 

Commenffi=:==~------------------------------------------------------------------------------------------------------------
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LDC #: :3>(.. \ -y:,c_ ~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continujng calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Standard ID 

36l 
"\ -_()0 

i~G:~ 

c.L-'J 
\'-\'.00 
Cc--v 
~ .. ,_"£) 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalcJdated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
f:l.,.~ 40-~~'- 14.0 "':'\. ~ 1..... \o-z.. Y~'?-

CVAA (Initial calibration) l-\<?..,_ l\ _'\\<t, v~L s. 0:>.. \. '-- O...bY.R-
.__j 

ICP (Continuing calibration) 

ICPJMS (Continuing calibration) 
~ ..... Lici:\:S\ \)~ 1-.-- 'S.o '--'f'... \ '- q"'\ r.:: ?--

CVAA (Contining calibration) 

~""" S. .OS"\'-'~'- "::::. ~\'-- \."0\""fo~ -
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
BeE!cd:ed 

%R 

\o-z.."'%:?-

'==!.5o%~ 

Q._q_ "'/.. ?-

lc:>\ !-.?-

Page: '-of\ ----
Reviewer: ;:::,-::;, 

2nd Reviewer: fZ'L 

I 
Acceptable 

(YiN) 

! 

-...._'-\ 
-\ 

___ \ 
-\ 

Comments: _________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #:~ 1,'1'3,(_~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of.:::::,_ 
Reviewer: -::s<v 

2nd Reviewer: q ....._ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

.::rc.s. \t>-.~ 
~'..\\,o 

u: .. s 
\~'-~ 

('-'I.<; 
cs-~ 
k~ 
~':.'"b'S, 
SG~ 
\ "S '.::,<.,o 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mg/l) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Be_ 1--=>s. - '6 uq \. \....- \:oc:>~l'-
....___, 

Laboratory control sample C.. c.... ~c~~~~ SOo~~ 
Matrix spike 

~ 
(SSR-SR) 

s~Q~ S.'S,,'-\ ~~ 

Duplicate lA~ [) .1..o"?.,2-~~ D-"--'1...~~~ 

ICP serial dilution f:'....\ ..-z..l'-\.1'\'<:::> v~ \ ~.__... '2.'-'..\o '&>\ ~ \......-

I e:ecalc111ated I 
I o/oR/RPD/%0 I 

\C>Io%?-

\"0\."""f..~ 

\0:::::>%~ 

~y_~ 

hg/-v 

Acceptable 
%R/ RPD/%0 (YIN) 

lo!Q<y;~ ~ 
l"C\.%~ 

~"Y..~ 

~"'%~ 

'' "/~v --¥ 
Commenffi: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:____L__ of_\_ 
Reviewer: ~ "V 

2nd reviewer: 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y. N N/A Are all detection limits below the CRDL? 

Detected analyte results for _,.(_"l._o...')....,~... __ _,fu_,'<---------- were recalculated and verified using the following 
equation: ---=::s 
Concentration = 

RD = 
FV = 
ln. Vol. = 
Dil 

# 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2. 

~ 
'-'<. 
'S 
\<;> 

....., 

-::1.."''--": 

Analvte 

~\. 

~ 
z.:;;: 
\1 

\\. 

\--.)..., 

~ _...,. 

Note: 
.J ~~lcr-t 

RECALC.4SW 

Recalculation~ ."':.~~0 C.-st::Dw-..\) C..o:s.) 

C§..u.~o:::~> (_o ""-.,.__) 

l-""""" 
Reported Calculated 

Co~\~\ion Conc~r~ration Acceptable 
f ~) (Y/N) 

~.._, 

z..,s~-;> ~ "Z..I.'SoC;> 

D:o'2.\ 0 .o-z.' 

&'\.""2.... 89..'L 
\":S-O \"'S-.0 

D .cA<:;. D:cA~ -!.< 
-y,_~ \.I.,"<:;, '::j,.>.J< 

o~c..,.,\ v.-v,.,, .".::\ 



LDC Report# 36773C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66588-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-022-S0-0-0.5 240-66588-1 Soil 06/27/16 
CFISS-022-S0-0.5-2 240-66588-2 Soil 06/27/16 
CFISS-023-S0-0-0.5 240-66588-3 Soil 06/27/16 
CFISS-023-S0-0.5-2 240-66588-4 Soil 06/27/16 
CFISS-029-S0-0-0.5 240-66588-5 Soil 06/27/16 
CFI SS-029-S0-0. 5-2 240-66588-6 Soil 06/27/16 
CFISS-016-S0-0.5-2 240-66588-7 Soil 06/28/16 
CFISS-022-S0-0.5-2MS 240-66588-2MS Soil 06/27/16 
CFISS-022-S0-0.5-2MSD 240-66588-2MSD Soil 06/27/16 
CFISS-022-S0-0.5-2DUP 240-66588-2DUP Soil 06/27/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFISS-020-S0-0.5-2MS/MSD Fluoride 71 (90-110) - J- (all detects) A 
(CFISS-023-S0-0-0.5 
CFISS-023-S0-0.5-2 
CFISS-029-S0-0-0.5 
CFISS-029-S0-0.5-2 
CFISS-016-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A or P 

LCS/0 Fluoride - 113 (90-110) J+ (all detects) p 
(CFISS·022-50·0·0.5 
CFISS·022-50·0.5·2) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and LCS/LCSD %R, data were qualified as estimated in seven 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary - SDG 240-66588-1 

Sample Analyte Flag AorP 

CFISS-023-S0-0-0.5 Fluoride J- (all detects) A 
CFISS-023-S0-0.5-2 
CFISS-029-S0-0-0.5 
CFISS-029-S0-0.5-2 
CFISS-016-SO-O.S-2 

CFISS-022-S0-0-0.5 Fluoride J+ (all detects) p 
CFISS-022-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 240-66588-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-66588-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36773C6 
SDG #: 240-66588-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: g[:s\l\.<:1 
Page:~ of~ 

Reviewer: (S"C:> 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 901281. Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1< 

I llalidatian A[ea 

Sample receipVTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

DuRiicate sample analysis 

Laboratory. control samoles 

Field duplicates 

Sample result verification 

n, oil of rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-022-S0-0-0.5 

CFISS-022-S0-0.5-2 

CFISS-023-S0-0-0.5 

CFISS-023-S0-0.5-2 

CFISS-029-S0-0-0.5 

CFISS-029-S0-0.5-2 

CFISS-016-S0-0.5-2 

CFISS-022-S0-0.5-2MS 

CFISS-022-S0-0.5-2MSD 

CFISS-022-S0-0.5-2DUP 

I I Comments 

p..__ G\-z...I-'2."6\1.'-P 
~ 
p..._ 
~ 
~ 

:Sw H.'2>~Q.:CC."~c.,C,-b'2..0- :'>D- D•""'- -""2 M.S\Q(~ '. 'Z."ro-

~ \)0( =C...~:;.. S'>-o"2.o -<;;:>- o ."S.-"2-~fS'D0 ~ "2.40-~ 

P-,w \..C-C,\Q ''<--_ ~ 

. ,..;>, 
p..... 
f>.... 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

240-66588-1 Soil 06/27/16 

240-66588-2 Soil 06/27/16 

240-66588-3 Soil 06/27/16 

240-66588-4 Soil 06/27/16 

240-66588-5 Soil 06/27/16 

240-66588-6 Soil 06/27/16 

240-66588-7 Soil 06/28/16 

F 240-66588-2MS Soil 06/27/16 

\ 240-66588-2MSD Soil 06/27/16 

~ 240-66588-2DUP Soil 06/27/16 

I 

Notes·-------------------------------------------------------------------------------------

L:\Roux Associates\Columbia Falls\36773C6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Metho~. ('_ .() 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. ---
Cooler temperature criteria was met. 

/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
,..--

Were the proper number of standards used? r 

Were all initial calibration correlation coefficients> 0.995? ---
Were all initial and continuing calibration verification %Rs within the 90w11 0% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) .--
Were balance checks performed as required? (level IV only) .--
Ill. Blanks -Was a method blank associated with ev"-ry sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):: 20% for / waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? ~ 

Were the performance evaluation (PE) samples within the acceptance limits? -

WETC~EPA_2010.wpd version 1.0 

Page:..i_of 2-
Reviewer: 3'V 

2nd Reviewer:C:::. / 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

Were detection limits< RL? r 
VIII. Overall assessment of data 

overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. r 
Target analytes were detected In the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. -
Taroet analvtes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

r 

~ 

Page: '2-oi'Z.. 
Reviewer: 3"'V 

2nd Reviewer: c,/ 

Findings/Comments 



LDC #: 3GT1'Z£.¥7 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample . 

. m 

\-'l pH TDS CI/F)No, NO, so. 0-PO. Alkt~H, TKN TOC Cr6+ CIO. 
~ 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

~C-'6-lO I pH TDS CltF)No, NO, so. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH,TKN TOC Cr6+ CIO 

'pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

! pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ Cl04 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ Cl04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I nH TnS r.1 F NO. NO. SO 0-PO. Alk r.N NH_ TKN TOr. r.rR+ r.10. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c / 

Comments: ___________________________________ _ 
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LDC #: 36773C6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

FJ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of_i 
Reviewer: "0,""J 

2nd Reviewer:_____9, 

(,'<-fi~N'!!./A:!.. Was a matrix spike analyzed for each matrix in this SDG? 
-'-1~'-'N_,/,_A,_ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y) N N/A Were all duplicate sample relative percent differences (RPD) :5.20% for samples? 
, ,VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
H "n 

.. _ . . ...... • • .,.,n 11 • ,; .. 

CFISS-020-SO- s F 71 (90-110) 3-7 J-/UJ/A (de!) 
0.5-2MS/D (SDG: 

240-66516-1) 

Commenffi:-----------------------------------------------------------------------------------------------------------------

36773C6.wpd 



LDC #: 36773C6 

METHOD: lnorganics (See Cover) 

" • r-cn r-cn •n .... A 

LCS/D s F 

LCS 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

LCSD RPD 
'!.R mm;t<\ '!.R mm;t<\ {f;miW_ 

113 (90-110) 1-2 

Page: lot~ 
Reviewer: 0 c:;:::, 

2nd Reviewer: o, 

I 

J+det!P (deJ) I 
I 

Comments: __________________________________________________________________________________________________________________ _ 

36773C6.wpd 



LDC #: '3G, \."""\~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\._ of~ 
Reviewer: ~§:? 

2nd Reviewer: ___ c-

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of£ was recalculated.Calibration date: ·-,_ \ \. \ \ \o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~ !A'-">::.'8. 
Calibration verification 

::s:..cN (lo':.""Z..<.O 
Calibration verification 

c...ov ~ \o '_"1,.'\ 
Calibration verification 

Ana_l}'t_e 

~ 

F-

~ 

C....N 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~0~ 

OP\'7,~1.... -
0.\~\~\., 

0,\Q:la~\... 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 ~'+" 
2 280943 

3 422208 

4 584914 

~ 

"\":::. '~ '"/_'?- 0.... ?,;,,~ ~;_ ~ ~\ \~'-'" 

f)_"{_~\.., ~4Y.~ q4"%<?- \ 

OtL~'-- "\"b7..~ C\'"b~l~~ --lr 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------



LDC #: '3\o I.\~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \ of\ --
Reviewer: CS. ~ 

2nd Reviewer: f2::t. 

METHOD: lnorganics, Method ~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D( x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC..'::> laboratory control sample 

t""' <_....,0 

t-AS Matrix spike sample 

<o'_\\o 

~S'J Duplicate sample 

'6 -.. :;.~..,a 

S= 
D= 

Element 

C-0 

~ 

~ 

Original sample concentration 
Duplicate sample concentration 

Found 1 s True/D 
(units} (units) 

\(."'\ \M~~ \a?:.~~ 

(SSR-SR) 

\%~~\'-\ w1""- Zc)''IV'd~ 

'-\ gs. _o \ ~~ L\~-~~~ 

I 
I 

eecalc••lated 

II 
Ee!;!or:ted 

I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\( ,(_ ""!..-?- \\,L.. %?- ~ 

C\\.%~ 0\ "",(,?-

'--\ i. R«'V Li:i(~ ., I 

Comments: __________________________________________________________________________________________________________ _ 

TOTCLC.B 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~' 

Page:_\_of~ 
Reviewer: 3~ 

2nd reviewer. ~ 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
1"-:-¥--'-'N""/A,_ Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for,_-G-"7\""'')---'-:_...::~'--..,-------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 1 '\ Recalculation: t~~'-~'-- C..- '::::.S.\"i!; .cx5'-.'<;;.. '-0 G_oov-<\) C::zo) (:>._- \.-:SS.\'l:,.,ooq~) ') ...,. -::::.l\ 
\'-'< <;;'-'<oo ~""'-""- (J.o ~ )(o."z~) "":\ 

'>\.l-=- ,=........._'- Q•\_-=-2..0 

Reported Calculated 
Concentration Conce~\~ation Acceptable 

# Sample ID Analvte (o/0-,\""--l (1,. '""'·) (YIN) 

\ \: \.">:::,<..... ~...;;;,~ ~ 
z_ I_= Z.Z,c_ ~-z_ 

?-:, ~ 0 •'-""'- 0,\ """"' 
:S9 

~ C....o-J 0 ,\. \ D '\ \ 
-'S L~ o_-z..., D-L-< 
Co F- s;s_o <:;-s.o 
I c__r-.) D,,--z.._ CJ _,?__ .J/ 

Note: ________________________________________ _ 

RECALC.6 



LDC Report# 3677301 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 12, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007 -S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007 -S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

II Date 
Associated 

Compound %0 Samoles Flaa AorP 

07/19/16 Carbon disulfide 25.3 CFDS-007-S0-8-10 UJ (all non-detects) A 
Chlorodibromomethane 24.6 UJ (all non-detects) 
Bromoform 30.7 UJ (all non-detects) 

07/20/16 Bromomethane 40.5 CFDS-007 -S0-16-18 J- (all detects) A 
Trichlorofluoromethane 21.2 CFDS-005-S0-6-8 UJ (all non-detects) 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 26.8 
Carbon disulfide 22.2 
Cyclohexane 25.4 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFW-EB22-AQ (from SDG 460-116987-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank 10 Date Compound Concentration Samples 

CFW-EB22-AQ 07/14/16 Methylene chloride 1.2 ug/L CFDS-013-S0-5-7 
CFDS-013-S0-12-14 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound Flag A or P 

CFDS-013-S0-5-7 Bromofluorobenzene 133 (67-126) All compounds J+ (all detects) A 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flao AorP 

LCS/D 460-380036 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 75 (78-132) 76 (78-132) UJ (all non-detects) p 
(CFDS-007 -S0-16-18 
CFDS-005-S0-6-8) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards Area (Limits} Compound Flag AorP 

CFDS-013-S0-5-7 1 ,4-Dichlorobenzene-d4 87864 (124584-498336) 1,1 ,2,2-Tetrachloroethane J (all detects) A 
1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1 ,2,4-Trichlorobenzene 
1 ,2,3-Trichlorobenzene 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, surrogate %R, LCS/LCSD %R, and internal standard 
area, data were qualified as estimated in four samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-117126-1 

Sample Compound Flag A orP 

CFDS-007-S0-8-10 Carbon disulfide UJ (all non-detects) A 
Chlorodibromomethane UJ (all non-detects) 
Bromoform UJ (all non-detects) 

CFDS-007-S0-16-18 Bromomethane J- (all detects) A 
CFDS-005-S0-6-8 Trichlorofluoromethane UJ (all non-detects) 

1,1 ,2-Trichloro-1,2,2-trifluoroethane 
Carbon disulfide 
Cyclohexane 

CFDS-013-S0-5-7 All compounds J+ (all detects) A 

CFDS-007-S0-16-18 1, 1,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) p 
CFDS-005-S0-6-8 

CFDS-013-S0-5-7 1,1 ,2,2-Tetrachloroethane J (all detects) A 
1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration (%0) 

Continuing calibration (%0) 

Surrogate spikes (%R) 

Laboratory control samples 
(%R) 

Internal standards (area) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 
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LDC #: 3677301 

SDG #: 460-117126-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 'if /t! hJ
Page:__Jof_J_ 

Reviewer:~ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc A[ea 

I. Sample receioUTechnical holdinQ times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Comoound ouantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 I 
2 I 
3'? 

47-

5'~-' 

6 

7 

8 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007-S0-8-1 0 

CFDS-007 -S0-16-18 

CFDS-005-S0-6-B 

Notes: 

I I Ccmmeots 

At ..A 
/~ 

£>.,!::,. .ft ~D ,e._ \"'S'" l ?JO I ( ;v' \Cit ~").{) 

-bvJ I c.-o.tb:uJ 
6 
svJ '\:;~..:= 1!.-'FW- Eedi-A-LSt (4io0 -11' "'' 

lst:J 
N c..-> 

,s.....J 1-V.:,. ~ (-) 

N 
.SvJ 

.!:::. 

" 
~ 
!J.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

L:\Roux Associates\Columbia Falls\36773D1W.wpd 1 
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LDC#: 3 f.-7730 J VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

and relative 

Level IV checklist_8260B_rev01.wpd 

Page:___{_ of-=::_ 
Reviewer: c-1 

2nd Reviewer:~ 
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Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of "' 
Reviewer:~./' 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 
~ 

t.\Pc..!':> ···- .. ·--- --·. 
'--

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene PJlAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane I ~ ,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Ch\orohexane C1. Heptane 

D. Chtoroethane DO. Chlorobenzene ODD. 1,2,4-TrimethyJbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene ~· FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 I 

I 
H. 1,1-Dichloroethene HH. Vinyl acetate ~ 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 ! 

I. 1,1-Dichloroethane \1. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane l 
J. 1 ,2-Dich\oroethene, total JJ. Dichlorodifluoromethane 13 1 ,2-Dichlorobenzene JJJJ. Methacry\onitrile J1. Dimethyl disulfide 

K. Chloroform KK Trichlorofluoromethane ~1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dich\oroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone ~~ ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone ~N~1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane I 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane I 

Q. 1 ,2-Dichtoropropane QQ. 1, 1-Dich\oropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane l 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1, 1,2-Trichlaro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrach\oroethane UUU. 1,2-Dich\orotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene \f\NV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol 'IMNWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di·isopropyl ether XXXX. cis·1,4-Dich/oro-2-butene X1. 1,2,3-Trimethy/benzene 

Y. 4-Methy/-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dich/oro·Z-butene Y1. 

Z. 2-Hexanone ZZ. 2-Ch/orotoluene zzz. tart-Butyl alcohol llZZ. Pentachloroethane Z1. 

COMPNDl_ VOA_Long list.wpd 



LOC#: 3 '773D) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~e see qua11T1cat1ons oe1ow ror all questions answerea "N". Not app11ca01e questions are ;aem;nea as ''N/A''. 
N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? & • ~/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

y ~ /A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF ? 

Finding%0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%} (Limit: >0.05) Associated Samples 

- ih9llt, I Bo'2-99'-\ -c.c:J C! ~-~ '? I'll!? '\{,(')- "i1 '1f\ l"l.. 
- CJ'\\on> ~ i loruvr~ o V~">e -"'ot 1€. ::z.<.\. (o 

- x .3o .I 

- 11/701 \Ia VJ.L.\-054 -c.-cv j2_ ~o.s- '-\S WI\? 'floi!J-";:l! PV?J(., 
- I ¥-1<. '2-\·1-
- T\f '2."' .'It 

1- ~ "}; ]/.-;,.-
1--- '::> s '7 '7 "K·t1 

CONCAL.wpd 
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Reviewer:---'--FT_,_ __ 
2nd Reviewer:~ 

Qualifications 
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LDC#: :::3 (;, 7 7 3.0 l VALIDATION FINDINGS WORKSHEET 
Field Blanks 

e-b = e?MW- 'li/?/'#Z. -A~ :rHOD: GCIMS VOA (EPA SW 846 Method 8260B) 
-:'-:cr_.,N,IA':'- Were field blanks identified in this SDG? 
y, N NIA ~er target compounds detected in th~i~!Jlra ks? 
lank units: "' Associated sample units: "" 

. _/,.1-lll 

I .............. 1 .... &11'0. 0.~1''""'" \"'""''""' '-'11'-' I '""'''-' LJI ... III" I I '0.111._,._.,,_. I I I I .............................. I .................................. '-''""Ill 1"--""• 

Compound Blank ID Sample Identification 

I - ··~ . - . ~"~ I eP; I I I I I I I 
I? I· J-. 

? j{ /..--

Blank units:. __ _ Associated sample units: ___ _ 
Sampling date· 
, ·~·- _,_ ..... pe: (circle one Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound Blank ID Sample Identification 

.•':i I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 

I 

Page:~ of_! 
Reviewer:.2F~T'---

2nd Reviewer: C2( 

/ 

I I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RI k" tJ. ~r? """"" 
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METHOD: GC/MS VOA (EPA SW 846 Method 8260B ) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

Page:_0 / 

Reviewer:_F,_T..__-=...., 
2nd Reviewer: CU. 

see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were all surrogate %R within QC limits? 
~ If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %Rout of outside 

of criteria? 

~- ~omnl< on 

\ 

I I I 

I I I 

I I I 

I I i 

I I I 
SMC1 (TOL) = Toluene-d8 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1 ,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromofluoromethane 

SUR.wpd 
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LDC#: 6 ~77oD) VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

(~ se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a LCS required? 

Yll /N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

1-~IP 41oO- TT1 \S n~-t'J?--) l!a <lB-1~?--J ( ) I~. s- M\? 1\j.,Q- ?~OO?L 
' 

~<iOOoCo ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_l ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Reviewer: FT 
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LDC #: <..3& 77 3./J) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

Page: /of~ 
Reviewer:...:Pr--'--_.,--,,-

2nd Reviewer: Q2_ 

~
I e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were all internal standard area counts within -50 to +1 00% of the associated calibration standard? 
Were the retention times of the internal standards within +/- 30 seconds of the retention times of the associated calibration standard? 

.. n,,, ~. "'"In 

I 

(BCM) = Bromochloromethane 
(DFB) = 1 ,4-Difluorobenzene 
(CBZ) = Chlorobenzene~S 

INTST.wpd 

Internal 

J.\. PC!:> 

(PFB) = Pentafluorobenzene 
(4DCB) = 1 ,4-Dichlorobenzene-d4 
(2DCB) = 1 ,2-Dichlorobenzene-d4 

•• . II , ,;,, _RI_lL_imjfs}_ 

'( l'%C..f4 ( ,,.4%'1- '+~~~ p¥:> l JliA.J_L_b. ~P_±D* 
"'- ~ 

I 

i 

(FBZ) = Fluorobenzene 



LDC#: 36773.0/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _!of_/ 
Reviewer: FT 

2nd Reviewer: Qd___-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/19/2016 M 

GCMS4 c 
cc 
JJJ 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.2857 0.2857 

1.6760 1.6760 

1.7312 1.7312 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3754 0.3754 5.9 

0.2976 0.2976 5.5 

1.7268 1.7268 7.7 

1.7341 1.7341 2.7 

Recalculated 

%RSD 

5.9 

5.5 

7.7 

2.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0719164 



LDC#: ,3(. 7?£.0/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/ot_/ 
Reviewer: FT 

2nd Reviewer: 01 _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/13/2016 F 

GCMS2 c 
cc 
JJJ 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.8715 0.8715 

0.5934 0.5934 

1.5869 1.5869 

1.2414 1.2414 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.8315 0.8315 3.4 

0.5863 0.5863 11.5 

1.5879 1.5879 4.5 

1.3193 1.3193 9.9 

Recalculated 

%RSD 

3.4 

11.5 

4.5 

9.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

071316 2 



LDC#: 3b/7"3P) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C-L 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C.,)/(A,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;. = Area of compound, A11 = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
AverageRRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard\ Cinitial\ ICC\ _l_Ct;d_ 

1 f:P::i!"flLJ. 7/l9)l!o r (151) 0.1{'~\~ 10. l"''l ?:> .0.]'11~ 

~2- c., (152) 0-Sl%>? o. :9:'?;)2....- o.SboJ' 
c.v (153) I. 5'01"7 l·'t1 s- I· LJls-* J-J.\ (154) 1-~1"1~ I· \'1> ) 1·1~1 

1155\ 

2 D:Z..JiO,;l5"' '7/1'1lll4 tJ\ (151) tl-7:>121 0 . 7'2--S"B 0.'!>~ 

awir b 1152) o. 7-"\IW !:l· 3\? c.) 0- ::.\";>~ 

c..v (153) I ·lJ.W _I . 5S'I--\- J. sS"] 
Jjj (154) 1·1'34\ '· S'~ l.,o 1-~.b 

1155\ 

3 W'fo51-1 1/w!IL. M 0 .:,1.9-/ o-7'09. I 0-~'6"\) 
d.C\14- (!_, o.'V}Jk o.7So_& 0 ,%'CJI..) 

{!.('_., 1·1U..i _j • -.;;-~"2. 1-~~y 

.j .. lJ ll~"?LI I ~s- _l~ 

1
4 

I I l I 
CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

_if.}{' 'i·~ 
1'1- . ;)..- J+J..-
~I 7-!_ 

17--'ii I ;..1( 

1.?>·:7-' ~~-;..-

>""S s-:;-
Jo-0 ro-o 
__j_~ ..:L'L 

3-(..o 3-~ 

..l~- or J'C'.:i 
JY~ ll -_j_ 
J. '1( 1-~ 

I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (/.._/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Sample ID: -!!: 

Surrogate 
Spiked 

Dibromofluoromethane 5'0.0 
1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamplelD: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dfchforoethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamolelD: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichforoethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

t;" z,. p \OY 
1;~-1 \Of 

<>v·~ 111'5""" 
hi.·~ 1? ") 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

\10 ~ 0 
\tll 
IO"S 
12>2:> 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: .3(. 773.P) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

%Recovery= 100 * SSC/SA Where: SSC =Spiked sample concentration 
SA = Spike added 

RPD = 1 LCSC - LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: W::> l:e 4lo () ? .., 9"6 "- ~ 
I'\. = "0 

I I 
Spike Spiked Sample I ICS II I CSD II I CS£1 CSD 

Ad~ih-- Conce~~ei_on 
I II II Compound ( I'YI. I'' ( Percent Recove~ Percent Recove~ RPD 

,,,,:~>i"'e'\;'!0~~~1!-l v 

~CSD I I II I II · Re2orted I Recalculated K~~t~;'Wt.~~~-.. l_,_- ~)¥J~~ LCS LCSD LCS Re2orted Recalc. Reeorted Recalc. 

1,1-Dichloroethene \.0 \.o I· OJ- 0."'\:,4 I OJ.- 10J" "!:::> '1'? 9 _]_ 
Trichloroethene \-1"1 I· I I \19 II"' '" 111 I I 
Benzene \o :>:" O"'<ol-\ 10~ leTS" 91.. i/., 3 _'j_ 
Toluene 1.01 I .o \ 10<>) Jo") J<ll JD j -, l 
Ch1orobenzene II \.0{1 o ."\w 10 (d lo6 {!c, "1~<; 10 ID 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 3 r;,773/J} VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\.l{I,)(DF) Example: 
(A,)(RRF)(V,)(%S) 

.t!::1 Cry A, = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= !oo(~ (~(s-) I, = Amount of internal standard added in nanograms 
(ng) ~l-'? t.\8ll (i.O"!>l.o )C1 O·lb 7:) ( 0 .s ?7) RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 

Q.OO!aD a-\1y or grams (g). 

Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only, 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( J Qualification 

RECALC.WPD 



LDC Report# 36773D2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007-S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007 -S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 
CFDS-007-S0-16-18MS 460-117126-4MS Soil 07/14/16 
CFDS-007 -S0-16-18MSD 460-117126-4MSD Soil 07/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

07/19/16 Phenol 26.0 CFDS-013-S0-12-14 NA . 
(04:51) 2,2'-0xybis(1-chloropropane) 76.8 CFDS-007 -S0-16-18 

lsophorone 21.6 CFDS-005-S0-6-8 
Bis(2-chloroelhoxy)methane 27.0 
4-Nitrophenol 24.3 

07/19/16 Caprolactam 23.6 CFDS-013-S0-12-14 NA . 
(05:43) CFDS-007-S0-16-18 

CFDS-005-S0-6-8 

4 
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Associated 
Date Compound %0 Samples Flag AorP 

07/20/16 Phenol 22.7 CFDS-013-S0-5-7 NA -
2, 2' -Oxyb is( 1-ch loropropane) 42.7 CFDS-007 -S0-8-1 0 
Hexachlorocyclopentadiene 20.8 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB22-AQ (from SDG 460-116987-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for several samples. Using professional judgment, no 
data were qualified when one base or one acid surrogate %R was outside the QC limits 
and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFDS-007 -S0-16-18MS/MSD 2, 2' -Oxybis( 1-ch lo rop ropane) 134 (42-119) 128 (42-119) NA -
(CFDS-007 -S0-16-18) Bis(2-chloroethoxy)methane 103 (61-102) -

CFDS-007 -S0-16-18MS/MSD 2,4-Dinitrophenol 8 (26-137) 9 (26-137) UJ (all non-delecls) A 
(CFDS-007-S0-16-18) 4,6-Dinitro-2-methylphenol 25 (51-124) 25 (51-124) UJ (all non-detects) 

Pentachlorophenol 36 (47-115) 35 (47-115) UJ (all non-detects) 
Benzaldehyde - 5(55-116) UJ (all non-detects) 
Caprolactam - 8 (44-129) UJ (all non-detects) 
Hexachlorobutadiene - 59 (60-1 05) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

5 
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Spike ID RPD 
(Associated Samples) Compound (Limits) Flag 

CFDS-007 -S0-16-18MS/MSD Benzaldehyde 172 (S30) NA -
(CFDS-007 -S0-16-18) Caprolactam 152 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

LCS 460-379612 2,2'-0xybis(1-chloropropane) 127 (42-119) All samples in SDG NA -
460-117126-1 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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LDC #: 36773D2a 
SDG #: 460-117126-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Datej& 0;/jb 
Page: of 

Reviewer:-----t:t _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I ~alidatian Ama 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples. 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007 -S0-8-1 0 

CFDS-007-S0-16-18 

CFDS-005-S0-6-8 

CFDS-007-S0-16-18MS 

CFDS-007 -S0-16-18MSD 

Notes: 

I I Comments I 
AtA 

f::,._ 1 

AtA "/.; ~p :!=-/0 ( ...... \ol ~30 
~vJ C..C/11 ~/J 
b.. 
~0 ~1? _- ~FMW- 1i>~:V1- ~ ,..61. ('tloO~ t l b"'~ ~ 
SvJ 

~w 
~ ~-~ 

N 
A 
6. 
f:,. 

A 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

460-117126-4MS 

460-117126-4MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

Soil 07/14/16 

Soil 07/14/16 

11----t-!-'1 I ~:.!-.l.......-='i'> 1.\-""-"'----lt>o ------"---'-?;"1 
3-'-T-'-f 

1 +--E ----+-+1 1----+-1 +--1 --11 
L:\Roux Associates\Columbia Falls\36773D2aW.wpd 1 



LDC #: "Jlo11 '? 0 ~OJ VALIDATION FINDINGS CHECKLIST Page:_L_ot_:J-
Reviewer: F-7 

2nd Reviewer:~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid su·rragates were outside QC limits, was a 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

the correct internal standard (IS), quantitation ion and relative response factor 
used to quantitate the compound? 

compound quantitation and Rls adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? 

Level IV Checklist_B270D_rev01.wpd 

Page: .,...__of ....-
Reviewer: P1 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .. 2,3,5-Trimethylnaphthalene 

B. Sis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene Z:ZZ. Perylene 

C. 2-Chloropheno\ V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 
i 

J 
E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno{1,2,3-cd}pyrene CCCC: Benzo(b)ffuorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Oibenz..(a,h)anthracene DODD. c;ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i}perylene . EEEE. Biphenyl 

' 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene I 
I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid lUI. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chforoethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a)anthracene 'NV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Oiethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 
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CONCAL.wpd 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:_!of_/ 
Reviewer: FT 

2nd Reviewer: 0/f _ 
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LDC #: <3~77 2, .£> OJ "1._... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
lease see aualification below for all 
I I 1'1 

Y NM/A 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

d "N". N licabl "dentified as "N/A" 

Y N{ N/A II GillY /UI' Ud~ l<;;;i:l;;) llldll IV pf:aUOIIL1 YYClO> Cl ICCIIIdiY::OI.;t VIIVIIIIVY LV '-'VIIIIIIII /UI'-! 

# SampleiD Surrogate %R(Limits) 

1 PI-\\..- "\'Q (Vi.-~) 

4 

s-

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

J/ 

v 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

0!1 

~4 

( ) 

( ) 

( ~/ ) 

( ) 

( ) 

( v ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Page:~__/ 
Reviewer: FT 

2nd Reviewer-:--C1, 

Qualification!n 

...,.,v ,.., .Y 

IJ 

,\/ 

~/ 

. 



Loc #: a~ 77aLJ a~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:__{of / 

Reviewer: FT 
2nd Reviewer-: -az__ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an Q associated MS/MSD. Soil/ Water. 
1"\1 1'\1/r\ VVGI>:) GliVIVIIVIVLJ OIICI.IJLCU CVCIJ LV ..:OQIIltJII:<., VI 'CClVII IIICHII/\! 

'VN N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits} %R (Limits) RPD (Limits! Associated Samples Qualifications 

"' 
-\1 H l?t '4.;).-\1") \)-'i ( '\':z -ll'"l ) ( ) t.: ~-~-J.M./A oU1 NO 

~!-\ cJ ( 2.t.-l~/l 'lt ' .l.h-ISJ ( ) J-/v\J /A 
rf' ~S' ( .5\-t).tJ.l ?$" ( 5"\-t)<)l .J.; 
f> IO? ( hl-107-l ( ) ( ) ji'c;l.$/A 

TT 31.:, ( t-\l-11§ z,.,;- ( 11:1-1\q- ( ) j-I~~U/6. 
LLLL ( ) ~ ( c;S" -llld ( ) J- ~/L\ 
M.M.M.tJl ( ) S( ' t.hl -IJ-< " ( ) -,~, 

II\ ( ) S "1 'l.oo -\OS ( ) _l-11\J /A 
LL \... L ( ) ( ) \1'2- ( ~0 ) j J...IX /A 
tv'\ 0 M._t-'\ ( ) ( ) K2..' '30l 

" 1/ .L 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
' 

( ) ( ) ( ) 
I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: .._g~ 773_D.dq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

rPi'ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'-1' N N/A Was a LCS required? 

Y @)ifA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCSILCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

L<V::. Jtbo-~1"'1/o\" v 1-\ \7-l ( '-!:>..-II OJ ( ) ( ) "''N\ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ) I _l I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ ( \ 

LCSLCSD. wpd 

Page: /of~ 
Reviewer: _____rr 

2nd Reviewer: ot...--

Qualifications 

~ ~ 



LDC #: oC. 773 .0 ,;;) CJ.... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~f~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7115/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Where: 

Recalculated 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2846 1.2846 2.9 

1.0182 1.0182 1.7 

1.2404 1.2404 10.5 

1.1126 1.1126 2.5 

0.8106 0.8106 5.3 

1.1398 1.1398 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.9 

1.7 

10.5 

2.5 

5.3 

6.2 



LDC#: J67Z3DO>q VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q _.-

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (A,.)(CJI(~,)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) AverageRRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 wv-tl ,,, ~''"' /'. (1st IS) \. ~~%> l . !<> '"'' 
1-<o L9 

~ (Z"' IS) \· b\ ~':2- o.jS~ 0 ·"'~ )6:"5 
qq (3" IS) ,.7-l.j{l'"f \ .(9SB l· oS13 
lMt\ (4.1S) ).\\).(Q l-0~1.- \. oi!.Y 
~ (5• IS) o. S:S \00 o.li1 1 'V o. ~1'10 
TT'C <6"' IS\ \. \3"1 co. I '-:+-h \· \1Q 

2 UAJ-1\ ~I 2-0 llt:. /::::,. 1<1 IS\ I. ~"1 ..6 \-S11? 
s (2~ IS) ,, 00 "\- I. 00 •I-

~6! (3"1S) l.oY/ 1-o~· 

!AlA (4.1S) ·\-\t:JO) 1·\a:'l 
~ (5• IS) o.qn[p 0 ·' 11 ~. 
1--!-J....-- cs• ISl J ,_,..,.., I. 11>, 

3 /1st IS\ 

(Z"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

16• IS\ 

II Reported I Recalculated 

II 
%0 I %0 

'Plo-D ~-0 
3,'2-- 3.)-
\'1-·l I '"I·-, 
-y~X J...){ 

)!(.<f S(. 
;;..._'- 7--

"].-'}/ . "Yl--·' 

1-4 1-

K·U I~-:,. 

0· ~ 0-/ 
l ::=, . :;. 12> .'2---
'J.-.9 2.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: 

2nd reviewer: ~ 
The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

%Recovery: SF/SS *100 

Samole ID: .1-1:1 ·10..;.. 

Surrogate 
Solked 

NitrobenzeneMd5 qo.Q 
2-F/uorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluoropheno/ 

2,4,6-Tribromophenol I 1 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole/0: 

Surrogate 
Sniked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole /0: 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-F/uoroblpheny/ 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

Where: SF~ Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

\.~§" ?>1 
2 ·\'2- L\-J.o 
1(.,(., 3~ 

l-1!.1-' ~lP 

l-01. 3'1 

0 ·lo"'''1if lq 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

'?:Jl 0 
tY 
33> 
3h ,7--
I~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3'- 7 73 .Oo? "L VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer:___q__ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I MSC- MSC 1• 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: _.:::_(.,_+-'-1_,_ _____ _ 

I Compound I 
Spike Sample Spiked Sample 

Ad~ Conce~~'"Tf~" C{n~~~~£2/ 
(10\4< ( l"'-1'r """'-,_ M~ \.. ~~n -~-- u M~ jJ ~~n 

Phenol I:? .:s--1 ~;;;I IJO 3. Lj-'i' '3· \~ 
N·Nitroso-di-n-propylamine NO ~-"l4 '3-0~ 

4-Chloro-3-methvlohenot l'l\? 3.1-\-1 ~a.~ 
Acenaphthene .II .\i (Q .0 2.(,t> 2..4q' 2,. 3 I 
Pentachloroohenol Il-l..\ II- lY. NO ~-'Sf "J..L} c;l 

Pyrene ~-5"/ ~;<;;./ 0-'{IQ :..~{ 3-~4 

SC ::: Sample concentation 

MSDC = Matrix spike duplicate concentration 

... . . ~"'" .. . . ~ -"· I !lt!SlMSO 

Percent Recoverv Percent Recoverv I RPD 

c. ~ -· Do "'• 

"'11 97 K"'\ ~"' i 9 
91 91 ~ rs- 0 (a 

qs- 95" '11 ,, - ~ -!:> 

b){ h~ {a I-\- bt4 (,p "' ?:>((; ?>lo 35"" 3? 3 ? 
~L/ ~y ~D v:D .4 t../. 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 (,77 3/Jd ""- VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Samplellaboratory Control Sample Duplicates Results Verification Reviewer:_rr 

2nd Reviewer:----..0(__. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \,V'.:> J\:{.;>0- :':>]'3.0\)--

I I 
Spike Spike I I CS II ·I CSD II 
Ad~1~ Conce~~n 

I II II Compound (~ (IM- ./ Percent Recove!X Percent Recove!X 

',..., 'r<>n ',..., '~"n l>oroOe D. "'' 

Phenol ". '?'> "-' ~:?-\ r-J{),_ "j(p "f(, 

N-Nitroso-di-n-propylamine 3 .ol 90 "')0 

4-Chloro-3-methylphenol ~ ~ ~~ ~ ' 
. \lP ln~'1S 9S" 

Acenaphthene IJ .,.. ."V3 G./ i,/ ----Pentachlorophenol (,.(.,[ '-J:o'7 r,.,:,- to< ....---
Pyrene 3.? "") I 2:l~ II <i?:> l(~ Nl'r/ v 

/ 

1 cs£1 esc I 
RPD I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: 3'-' 7J 3/);)"--' VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Al!l.lN.lfDFl(2.0) Example: 
(~,)(RRF)(V,)(V1)(%S) 

Sample I.D. f* I ILL 
A, = Area of the characteristic ion (EICP) for the . 

compound to be measured 

~. = Area of the characteristic ion (EICP) for the specific 

( •tJP-1) (;o) (;)(f) internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract In milliliters (ml) or ( '375'$ 713) (t-Pi B) (/f'.O:l-31 (oS'? grams (g). 

v, = Volume of extract injected in microliters (ul} = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 'd) 1'1~ Jl<y %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
corcentra~ion C~ncentratl~n 

Qualification 

RECALC.wpd 



LDC Report# 36773D3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August12,2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007 -S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007 -S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB22-AQ (from SDG 460-116987-1) was identified as an equipment 
blank. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 460-
117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
117126-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36773D3a VALIDATION COMPLETENESS WORKSHEET Date: '8Pth• 
Page:_Lof_L 

Reviewer:_,E2 
2nd Reviewer:~ 

SDG #: 460-117126-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea 

I. Sample receipt/Technical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboralory Blanks 

VI. Field blanks 

VII. Surrogate spikes / 1) 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quanlitation/RULOQ/LODs 

XII. Target comoound identification 

XIII. System Performance 

XII/ In"""" _,' 

Nole: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007-S0-8-10 

CFDS-007-S0-16-18 

CFDS-005-S0-6-8 

Notes: 

I I Comments I 
A. tA 

D-. 
Ath "/o ~0 ;,6, A "7'(] 

!>-
D. 
NO E""\';> ... 

"' l..l e!..-':> 
p._ K-'7 

N 
D.. 
A 
.6 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

C..V\1 -=.w 
...,1).-v 

C!.ftJI,W - 'I> I? 'Ul~ A.IQ. ( ifl,O- llb'1S7-IIl 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

11--+--11~~ ~-O-?.:('1----+-~]"t +---1 ----+--1 t----1 -1-t-11 --11 
L:\Roux Associates\Columbia Falls\36773D3aW.wpd 



LDC #: '?;? {:, /1'3 03....__ VALIDATION FINDINGS CHECKLIST Page:_iof '].--
Reviewer: f:.1 

2nd Reviewer:~ 

Method: Pesticides SW 846 Method 8081 

Validation Area Findings/Comments 

Level IV checklist_8081A_rev01.wpd 



LDC#: 3 I,11?P 3-o-- VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I 

any percent recovery (%R) was less than 10 percent, was a reanalysis perfornned 
confirm %R? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

a MS/MSD of each matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

assessment of data was 

Level IV checklist_8081A.._rev01 .wpd 

Page:~f_~ 
Reviewer: F1 

2nd Reviewer: p:; c = 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

-··-----

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane I 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane I 
' I 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor I 
' 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::--------------------------------------------------------------------------------========================================::: 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: .?>C,77 o.D3"'-. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_!___ of 7 
Reviewer: FT 

2nd Reviewer: C4 
~ 

The calibration factors (CF}, average CF, and relative standard deviation (%RSD} were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX} 

--
' 

i Calibration 
I 

# Standard ID Date Compound il 
1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

-

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC #: 3 b7l?J ..D.:3"' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 • (N- C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C ::;; Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I Becalc111ated I 
Calibration Average CF/ 

I I Standard 10 Date/Time Compound CCV Cone CF/Conc CFIConc %0 
CCV CCV 

c.tN-"" ., II "' h \. 1~,...._\\-pu\ \ ~i'r \VOU "'I ' I "'I· \ ~ '"') 
\0: ~\ ~4t~l.:>( ~-<: <iC-~ 1~-\ 

-' J Cl.f\ 'i"·S" ~'1_.~ )0-<;"" 
w "\:Y--:? c>rr- ?-, 1-1 

-- ---- _._ I - -

Page:~f_/ 
Reviewer:_fl 

2nd Reviewer: " 
'---

I Recalc111ated 

I %0 

~3 
Jf.) 
IV-~ 
:J.::L 

- I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: ___lot_/ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Samole ID: lh.<" 
Surrogate 

Surronate Column Soiked 

I I I I 
Tetrachloro~m-xylene (!.!.\',._. ~.D 

T etrachloro-m-xylene ul'1 
Oecachlorobiphenyl ~\-~r 

Decachlorobiohenvl e.t-P I 

Samole ID: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobfr.henvl 

SamoleiD: 

Surrogate 
Surroaate Column Solked 

I I I I 
Tetrachloro·m·xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobir.henvl 

Samole ID: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Oecachlorobiphenyl 

Oecachlorobinhenvl 

Where: SF =Surrogate Found 
SS -Surrogate Spiked -

Surrogate Percent 
Found Recoverv 

I Re[!orted 

£q. 0 ~ I I L? 
'Slj ,., \09 

g1,.,.., teO> \\'? 
., 1- . <=>! \0-b 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found Recovery 

I Re[!orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
\Ill 0 

\0" 
l\3 
\0 L, 1/ 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

N~es:·---------------------------------------------------------------------------



LDC#: 36 ??3 .LJ.S "' VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:__lof_/ 

Reviewer: C? , 
2nd Reviewer: q 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: SSG= Spiked sample concentration 
SA= Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: k<'<'? ':\-le 0 - ""::>""1 9J10] 

I LCS I' LCSD II LCS/LCSD I 
Percent Recovery) Percent Recovery IJ RPD I 

LCS SO I Reported I Recalc. II Reported I Recalc. \) Reported I Recalc. J 

gamma-BHC 0-t~? \'JA- II o_,v;- wt... II ""'* _1_'1± I 
4,4'-DDT _1_ t II 0 -lll.t> I .lt II '/.-'~ _ J '6."1 II rv A 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 1 0.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSOCLC_pest.wpd 



/ 
LDC#: VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 

I Page: __ of __ 

00: GC Pesticides (EPA SW 846 Method 8081A) 

Reviewer: j=/ 
2nd reviewer:-,-/-G'--'~'---

/-7:--¥:--:-:N/7-:A,_ Were all reported results recalculated and verified for all level IV samples? 
-7"-'----'-'N"-/A,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration ~ !t\.lli.ill(.l(DFl(2.0l Example: 
(A,.)(RRF)(V,)(V1)(%S) 

L\t.O- ,?1 "110 1 ~~<( D01 A, ~ Area of the characteristic ion (EICP) for the Sample I.D. \..<!.0 
compound to be measured 

A;, ~ Area of the characteristic ion (EICP) for the specific 
internal standard 

('?(, l]o to z \ 2 (roo} (16) 
I, ~ Amount of internal standard added in nanograms (ng) Cone.= 

v, ~ Volume or weight of sample extract in milliliters (ml) or 
( 7.. "-:> 211o ftJ -z&J ( o . 90 0 I ) (l>)Cwv'-') 

grams (g). 

v, ~ Volume of extract Injected in microliters (ul) ~ 

v, ~ Volume of the concentrated extract in microliters (ul) 

Df ~ Dilution Factor. 

%8 ~ Percent solids, applicable to soil and solid matrices 0· ]\1 ~0 \\<-~ only. 

2.0 ~ Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sainole ID Compound ( ) ( ) Qualification 

. 

RECALC_pest.wpd 



LDC Report# 36773D3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007-S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007 -S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB22-AQ (from SOG 460-116987-1) was identified as an equipment 
blank. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
117126-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3677303b 

SDG #: 460-117126-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: &' fo;/fo 
Page:_Lof_L 

Reviewer:___,lZ._ 
2nd Reviewer:~ 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I l.lalidaticc .Area 

I. Sample receipt/Technical holdinq times 

II. Initial calibration/ICV 

Ill. Continuinq calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes / \, ~ 
VII. Matrix spike/Matrix ;pike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Tarqet compound identification 

VII 
I "' 

oil ,, ' ,,, 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

11> 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007 -S0-8-1 0 

CFDS-007-S0-16-18 

CFDS-005-S0-6-8 

Notes: 

I I Comments 

A ill 
4 tB o;. ~o/,cf!E;-v(} 
~ 
A 

No 'E' !?-= 
/)>. 

N c..-':7 

/:>.. ~ 

N 
A 
~ 
b. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

'~(/{.=h) 

c.FMW - e\02.~ -f\& ' (LJl,O- \lb"}'!:ll I) 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

II 
V:\LOGIN\Roux Associates\Columbia Falls\3677303bW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_L_ot 7-
Reviewer:__E2 ~ 

2nd Reviewer:_-" c::=:----::.__ 

of each matrix? 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of ?--
Reviewer: E7 

2nd Reviewer:~ 



/ / 
LDC#: <3(. 77-3£) 36 VALIDATION FINDINGS WORKSHEET 

Initial Calibration Calculation Verification 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: .c2z 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: .:3~ 772>.0 .3 b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: Q.l--

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 3,;;; 7}3D;j VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_~f_/ 
Reviewer:_..E.I 

METHOD: GC / HPLC ___ _ 
2nd Reviewer: C/f_ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)/ CCV I CF/Conc. # 

Cone. CCV 

1 C!Vil 1/"'-/7 7jJCJj(, j2t..tJ'/ e-yf'1-- ,ooO "f~ 
-1/ IJ<-f/ ?- jObl) 

2 ee-v- ~ 7jwj1b I I J0/,0 
obr;2.- /Y ~ ;oa;o 

3 

4 

I Recalculated 
II 

Reported I Recalculated I 
I I 

CF/Conc. %0 %0 
CCV 

'7.l<J-.3 f·) cf-j 
/000· J o.cJ o.u 

I" ''7-11 f:,.O t.J:J 

/0 .1<5: ~ '6'.& [{.C::, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 
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LDC#: 6'7?31J~ 

METHooAc HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identifi6d below using the following calculation: 

% Recovery: SF/SS '* 100 

s leiD ....... ·- .. 5" 

Surroaate 

I 

I 
l)C8 

-

............ leiD ·-·-· 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ} G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1 4-Difluorobenzene lOFBl L 

SURRCLC_r1.wpd 

Where: SF ~d3i.u'ibQate Found 
SS = Surrogate Spiked 

I I Surrogate l Surrogate 
Column/Detector '>J>lked Found 

I I I 

I 
up ::1--

I 
57.) 

I 
63.t/ 

UPl sv t;. (} 
------

Surrogate 
Column/Detector Found 

I 

Surroaate Comoound Surroaate Comoound 

octacosane M Benzo{e)Pyrene 

OrthG-Terohenyl N Ternhenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaphthalene 

Hexacosane a Dichloroohenvl Acetic Acid (OCAAl 

Bromo benzene R 4-Nilroohenol 

l 
I 

I 

s 
T 

u 

v 
w 
X 

Page:_~_/ 
Reviewer: FT 

2nd reviewer: q 

Percent I Percent I Percent 
Recovery Recov~ry Difference 

Reeorted I Recalculated I I 

p7 
I 

PZ 
I 

C7 

I'-)..-- /J.Y c) 

Percent 
Difference 

Re(!orted Recalculated 

SurroDate Comnound Surronate Comnound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinilrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-nronvltin BB 2,4-Dichloronhen lacelic acid 

Tributvl Phosohale cc 2,5-Dibromotoluene 

Tri henvl Phosnhate 



LDC#: .3t.773 /)~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: /Gc _HPLC 

Page: _(of_~ 
Reviewer:_fl 

2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSC/SA} Where SSC = Spiked sample concentration SA ; Spike added 
RPD ;(((SSClCS- SSClCSD} * 2) I (SSClCS + SSClCSD))*1 00 lCS; laboratory Control Sample lCSD; laboratory Control Sample duplicate 

LCS/LCSD samples: lC!> .j-\o 0 - ?I "f l 0 ~ 

I Spike I LCS II LCSD II LCS/LCSD I 
I ( Added ) I Percent Recovery II Percent Recovery II RPD I 
II LCS I LCSD LCS LCSD II Reported I Recalc. II Reported I Recalc. II Reported I Recalc. ~~ 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2.4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

1'>.nJ dll r I:UO U o-2>?>~ I ~ <>.!\-I\ IJ.A_ \~2::> l£:.~ IV A -

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 3C773 D!j 

METHOD: ;--;;c HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= IAliFv)(Dfl Example: 

Page:~of / 

Reviewer: FT 
2nd Reviewer: ~ 

(RF)(Vs or Ws)(%8/1 00) 
Sample ID. t-e.> tjbO -

3797"0"'/ 
Compound Name Arv .:-/ o I' / .f ~ 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound ron-:?-(;o) = 

Concentration ( ;s-~ { !OoD) In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# SampleiD 

f2.{,o - I =o ;2_-; 

y:z 

Reported 
Compound Concentrations 

( ) 

(.. ~[tOS2- (J-0) - 620.0 -
'f.07S88 (tJ,0211) 

= o. '/-11 

Recalculated Results 
Concentrations 

( ) 

J),{,.o- I .=. r:, )0, ) 

.)-- =. (p 2.7- 1' 
3 - 620, ? -
'I - {, J)l, p -
\ - b 2-2. 3 -
c - c, 13. 7 -
7 - b/2. g -
!(.:J & oJ '2.-

Comments: ~;. fo /7 - .2--

SAMPCLC_r1.wpd 
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LDC Report# 36773D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007 -S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007-S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB22-AQ (from SDG 460-116987-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Anal vie Concentration Samples 

CFMW-EB22-AQ 07/14/16 Calcium 426 ug/L CFDS-013-S0-5-7 
Iron 201 ug/L CFDS-013-S0-12-14 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

4 
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VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-117126-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCJATES\COLUMBIA FALLS\36773D4A_RA4.DOC 



LDC #: 36773D4a 

SDG #: 460-117126-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 'iSlS: h Ia 
Page: __ j,pf~ 

Reviewer: :3"0 
2nd Reviewer: 0" .,<" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidaticc lnea I I Ccmmects 

Sample receipt/Technical holding times A-- 'I\"'.).,\ \.1,0 - \ \ \.-.,;. \ WJ 

ICP/MS Tune A. 
Instrument Calibration A.. 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Malrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

lnlernal Slandard (ICP-MS) 

Sample Result Verification 

"' "" '"'' 
A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007 -S0-8-1 0 

CFDS-007 -S0-16-18 

CFDS-005-S0-6-8 

~ 
~ £<b:::: C.~ ""'\0--E,<;>..--,'1...:- P>..& (<..oc. • -... .... ..., - llb"l&'l-- \~ 
~ c__s 
w 
0 1-.J""'- \'<2.~ .. -""'> ),. 

~ ~ 
t-J 
~ 
p.-., 

A. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

/ 

I 

Notes: ______________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No 

I. Technical holding times 

All technical holdino times were met. r--

Cooler temoerature criteria was met. ----
II. ICP/MS Tune 

Were all isotooes in the tunina solution mass resolution within 0.1 amu? ,.-

Were %RSD of isotopes in the tuning solution .s5%? ,..-

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? r 

Were the orooer number of standards used? 
,..-

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercUrY) QC limits? 

,r 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ..-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. . 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
/ 

Were the ABsolution percent recoveries (%R) with the 80·120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MSIDUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD).::; 20% for 
waters and~ 35% for soil samples? A control limit of +/w RL(+/-2X RL for soil) was 
used for samples that were.:: SX the RL, Including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,..-

Was an LCS analvzed oer extraction batch? ,..-
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

,.-

r 

/ 

Page:~of"'Z.. 
Reviewer: u ~ 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ,...-
of the intensiiv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX JCP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL ..--
I IICPl/>1 OOX the MDL(ICP/MS)? 

/ 
Were all oercent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,...-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. --
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / )c 

/ '\( 
Target analytes were detected in the field blanks. 

MET-SW _2014.wpd version 1.0 

Page: "Z...of2-
Reviewer~'V 

2nd Reviewer: c;z---

Findings/Comments 

L~'t ];Q 

lt l.. 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lot~ 
Reviewer: 2:>"' 

2nd reviewer: ev=:: 
All circled elements are applicable to each sample. 

ID ll M luto List IT All 

l-S s ~~. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Ao 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

llr.:<:- AA AI <:h Ao Ra Ro rn ra ICc rn ~Co .o Ph Mn Mn '-In ~H k' <:o An ~b Tl \1 7n Mn R ,::, Tl 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36773D4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: uq/L Associated sample uni,,. , uymy 

Sampling date: 07/14/16 

Identification 

Limitl No Qual. 

Ca 426 2.13 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:~f~ 
Reviewer: "052 

2nd Reviewer:_.8 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, 
uu". 
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LDC #: '5(:::>\l~c, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

:rc...'>l 
2.XY'>~Io 
.::s::L~ 
g,',"S..\ 

C. c..\) 
''-'-'<% 
c:cJ 
\0'..0'-\-

Where, Found =concentration 0n ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalclllated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ 4o •'¥\.. V~\ \.... ~Ch.>"\. \ "- \0\%~ 

CVAA (Initial calibration) 
~ ~.\"-\ 0.1\._.... .:S. v:"\ \ '- lo-;. -;"'?... 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~ S£..1,.'\ VI\\.'-- SooD -...Jo,.\ '- \OS, '%'i?-

CVM (Contining calibration) kq S,o\..\Ov~'-· '::;. \,) "'1. \. \..... (o \~~~~ 
.__} 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

BeQod:ed 

%R 

\0\ 0 (a'?-

\.O'b""~~ 

\0~ <>!..'?--

~0\. ~,.-:~ 

I 

Page: '-of \ 

Reviewer~~ 
2nd Reviewer: .Q1 

Acceptable 
(Y/N) 

~ 

l. 

5 
~ 

Commenffi: ______________________________________________________________________________________________________________ ___ 
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LDC#: ~6\.'l3~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:--.S:__of~ 
Reviewer: -;:s.Q 

2nd Reviewer: 01 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 1 00 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI x 100 
I 

Sample ID 

us (:>.., <:;!, 
2..\\~. 
LL) 

3,\SI.?> 

\'J 

[0 

r-J 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check tJ: \~\o 9.- -.)~\ '- """l.DD •->(1 I._... 

Laboratory control sample ~ \'Z.-.0~~ l.:z.._-z,~ 
-

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I e:ecalc!dated I 
I %R/RPD/%D I 

~~·I.e-

0..\Jo%?-

Acceptable 
%R/RPD/%D (YIN) 

C\~"'/.\2-.. ~ 
~1-lo%~ ~ 

-

Commenm: ________________________________________________________________________________________________________ ___ 
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LDC#:Slot'l'>~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: ;::).Q 

2nd reviewer: CA--

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. 'N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ _,(_1'--")-'-_S..=-''o""------------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. = 
Dil 

# 

RD Oil '. C/'\"'Zl> Recalculation: G_.\\:>'-><'1\~l~vv-\) (~') \'M'\ 
(ln. Vol.) 'l'?sci.t&, ) ' - ..:::....,--~'-l::--;::--=-::-:;;~~ '-,( ' :::. ( .'\ '-""<;\\<. 

'%So{id~" OS'sz r 1 \7... ...._ (o .~,."\....) l""'""'~" '-l...J 
Raw data concentration tp ~ C \ 1,.:, """\ 1.... ~' ~J 0 
Final volume (ml) _ ,<....) 

Initial volume (ml) or weight (G)~ - SD...S 
Dilution factor .:1"' . W -= \Sl~ 

Reported Calculated 

Co=~~~~ion c=~~n Acceptable 
Sample ID Analyte (Y/N\ 

\ £b \-'\....., \ ."\ 
.._, 

~ 
z. v ""\.."'\ q~ 

:::, '1:\:o.. 0 -~""' D-o~ 

'--\: -z..-:r2 'S(o.:<_ S!o.L 

:s \-..)~ '2..~-"" 'Z.."' -'s;: '-.Lr 

Note: ______________________________________________________________________________ __ 
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LDC Report# 3677306 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Wet Chemistry 

Stage 4 

Tes!America, Inc. 

Sample Delivery Group (SDG): 460-117126-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFDS-013-S0-5-7 460-117126-1 Soil 07/14/16 
CFDS-013-S0-12-14 460-117126-2 Soil 07/14/16 
CFDS-007 -S0-8-1 0 460-117126-3 Soil 07/14/16 
CFDS-007 -S0-16-18 460-117126-4 Soil 07/14/16 
CFDS-005-S0-6-8 460-117126-5 Soil 07/15/16 
CFDS-005-S0-6-8MS 460-117126-5MS Soil 07/15/16 
CFDS-005-S0-6-8MSD 460-117126-5MSD Soil 07/15/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB22-AQ (from SDG 460-116987-1) was identified as an equipment 
blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB22-AQ 07/11/16 Fluoride 45.4 ug/L CFDS-013-S0-5-7 
CFDS-013-S0-12-14 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~s (%~) ~~D (o/~~) (Associated Samples) Analyte Limits Limits Flag A orP 

CFDS-005-S0-6-SMS/MSD Cyanide 66 (75-125) - J- (all detects) A 
(All samples in SDG 460-117126-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 
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Spike ID RPD 
(Associated Samolesl Analvte llimitsl Flaa AorP 

CFDS-005-S0-6-BMS/MSD Cyanide 28 (~20) J (all detects) A 
(All samples in SDG 460-117126-1) 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
I Associated Samnles\ Analvte %R tLimitsl %RO .. imits) Flag A orP 

LCS/D Fluoride 117 (90-110) 119 (90-110) J+ (all detects) p 
(All samples in SDG 460-117126-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD and LCS/LCSD %R, data were qualified as estimated in 
five samples. 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-117126-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFDS-013-S0-5-7 Cyanide J (all detects) A Matrix spike/Matrix spike 
CFDS-013-S0-12-14 duplicate (%R)(RPD) 
CFDS-007 -S0-8-1 0 
CFDS-007 -S0-16-18 
CFDS-005-S0-6-8 

CFDS-013-S0-5-7 Fluoride J+ (all detects) p Laboratory control samples 
CFDS-013-S0-12-14 (%R) 
CFDS-007-S0-8-10 
CFDS-007 -S0-16-18 
CFDS-005-S0-6-8 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-117126-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-117126-1 

No Sample Data Qualified in this SDG 
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LDC#: 3677306 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117126-1 Level IV 
Laboratory: Test America. Inc. 

Date: S\1;( \lltl 
Page:_l_ofl_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I" 

I llalidatico ,A[ea 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory_ Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

"' '" ,, ' ,,, 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFDS-013-S0-5-7 

CFDS-013-S0-12-14 

CFDS-007-S0-8-1 0 

CFDS-007 -S0-16-18 

CFDS-005-S0-6-8 

CFDS-005-S0-6-8MS 

CFDS-005-S0-6-8MSD 

I I Commeots 

A. [\\'->t_- \S. \\¥' 
p.._ 
p.._,_ 
fA_ 

f.;N--J 160-:::~\.U-E<o"z-"2..- llo.G.. ($Ob':.l.\WJ -l lk,q&"1- \\ 

sw J.A.s\V = Ceo .:c \ 
f'-.) 

8W lL s~ -v '4: 
0 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

4:) 

-l. 

<:,~lA,_ 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-117126-1 

460-117126-2 

460-117126-3 

460-117126-4 

460-117126-5 

460-117126-5MS 

460-117126-5MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

./ 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method5.<>o ( ~) 

Validation Area Yes No NA 

/. Technical holding times 
~ 

All technical holding times were met. 

Cooler temperature criteria was met. ./ 

/1. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? .r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC r limits? 

Were titrant checks performed as required? (Level IV only) r 

Were balance checks performed as reQuired? (Level IV onlvl ~ 

1/1. Blanks 

Was a method blank associated with every sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks 
'"' validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

/ 

Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for 
waters and s 35% for soil samples? A control limit of s CRDL(S 2X CRDL for soil) 

/ was used for samples that were.:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laborato_rycontrol samples 
./ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0\ QC limits? 

/ 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samoles oerformed? -
Were the performance evaluation (PE) samples within the acceptance limits? 

---

WETC~EPA_2010.wpd version 1.0 

Page:~of-z_ 
Reviewer: "0s2 

2nd Reviewer: C· / 

Findings/Comments 



LDC#: 1{?~\~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 

to level IV validation? 
.; 

Were detection limits< RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. r x . 

Target analytes were detected in the field blanks. / ,""x 

WETC-EPA_2010.wpd version 1.0 

Page: 2.etz.. 
Reviewer: 3"V 

2nd Reviewer: 0~ 

Findings/Comments 

G)es) ~'9 
-it 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

rn 

\- <;;. I pH TDS cVF JNO, NO, SO 0-PO, AI~J>NH, TKN TOG Cr6+ CIO ...... 
I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

~C:-b-1 I pH TDS Cl F NO, NO, SO 0-PO, Alki~ NH, TKN TOG Cr6+ CIO ........ 
I pH TDS Cl F NO NO SO, 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

ni-l Tn~ r.J I= Nn_ Nn. ~n. n-Pn Alk r.N NI-l. TI<N Tnr. r.rR+ r.Jn 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: a-------

Comments: ___________________________________ _ 
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LDC #: 36773D6 

Associated sample units: mq/kg 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

I Other: 

Limit 

No Qualifiers 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:___l_ofi 

Reviewer: :r\> 
2nd Reviewer: CJ:::1, 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, 
"U". 

36773d6.wpd 



LDC #: 3677306 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__j,_ofl 

Reviewer: <3. '> 
2nd Reviewer: t:::::!d. 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

0 of 4 or more, no action was taken. 
Y}N N/A Were all duplicate sample relative percent differences (RPD).:::. 20% for samples? 
7 

,VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
I~ 01n ..,, ... A, oh • • I>PM II • • o\ 

6/7 s CN 66 (75-125) 28 (<20) All ·;.~: J-/UJ/Aj_de_!)_ 
(?,.~: :r I v:J/f'r ...L.. 

--

Commenffi: ______________________________________________________________________________________________________________ _ 
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LDC #: 3677306 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

METHOD: Trace Metals (EPA SW 846 Method 601 08/6020/7000) 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
bi''---9>-'-'N"-'/A"- Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 

Y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
~EL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

EE- -- ·--

LCS LCSD RPD 
1"'~11 t'~n rn Moh' Ao oh. ''-1> IIi • o\ ''-" IIi ,;to\ IIi • o\ 

LCS/D s F 117 (90-110} 119 (90-110} All 

Page:_\_of_l_ 

Reviewer: '3'1> 
2nd Reviewer .. ·~ Ol===--

J+deUP (de!} 

Comments: ___________________________________________________ _ 
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LDC #: bbc''"r"b-Q{,tl Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\._ of~ 
Reviewer: ...:::.<;;;;> 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of (" was recalculated.Calibration date: "1\' \\ "¥' 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

.:lL"\l L\',1o 
Calibration verification 

:sol \0'-'~ 
Calibration verification 

CD) \0'-~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~ 
s3 

s4 

s5 

s6 

&,.~ 

~ l'l ~'l..k:>~ \ 

d 0 '\"1.1<> ~ '-

e...~ D.~~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr" r orr" (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 '6* 
2 280943 

3 422208 

4 584914 

""'~ 
q-z.._~,.,,..f.?- "'\ 2..-la"'(~?- ~ \d'--

0:1 ~\.., ~q/.,\2---
\ 

~~;1-\2-.. 

0 . ""2.. "'ci '-- ~00~-?-- \.Oo'X~ '-¥ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------

~~~ 



LDC #: 85\'1.~ (0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer:~ 

2nd Reviewer. C:t 

METHOD: lnorganics, Method .S:eo Cm,e_, 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 1 00 Where, 
(S+D)/2 

SampleiO Type of Analysis 

LL--S Laboratory control sample 

lo'~ 

l-A-S Matrix spike sample 

\ '0 --1-'7.,;,-

\-'\_S,Q Duplicate sample 

\.o'..~ 

S= 
D= 

Element 

\=-

c.~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units} 

\\.,\<>\~~ - ta~\~ 

(SSR-SR) 

\-~2.~':) 2--~\~~ 

c_~ '2,\<:;~~ l' t.o > ~":5 

I eecalc1ilated 

II 
eeead:ed 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

l \\<>~e._ t '-\ "'!.?- ~ 

{a'<J%~ (oro a~~ 

22::;~~ 2..~%~ -v 

Comments:------------------------------------------------------------------------------------------------------~------

TOTCLC.6 



LDC #: '301--Y><.V(,o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ,<;eo .... ~ .. 

Page:~of~ 
Reviewer: -;:c.,p 

2nd reviewer: t)·= .c 

Pf1 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
1/1 N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
'II N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for \ 4) L I'.) reported with a positive detect were 
recalculated and verified using th-e-f'""o""'llo"'VZ""'i--'ng-'-eq_u_a=tio=-n.;.-------------' 

Concentration= D ,0<15\ "-[>.., -lo. 'il.8.e.-'+ Recalculatlon:(o .o~""- 0 , "1.\ \ - (o .'~,<f:.<e..-'+) ¥~""' \) (_,) 

# 

p, .;: 0 -~'- \ 

~\..)-:: -s. ""'' 
~V\.w::. 0~~ 
"Q'V\ ' -

Sample ID 

' 
:2.. 
s, 
Ll, 

'S 

Analyte 

\;.:' 

~ 

l(= 

C\o..) 
~ 

(Q -~~) \o .'\~.Y 

Reported Calculated 

Conc;g~ation 
( .\ 

c~~cen~:ati~n Ac~~P~~ble 
YIN 

'&=\~ ._:, ~~ _'\ 
0-0~ b,o~ 

l..\_q_~ 4'\'3. 
0.-=.u. O-o3+ 
'6o-s :s,._,-s '-~ 

Note: ___________________________________________ _ 
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LDC Report# 36773E1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 12, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB14-AQ 460-116119-1 Water 06/24/16 
CFMW-037-S0-0.5-2 460-116119-3 Soil 06/24/16 
CFMW-037 -S0-1 0-12 460-116119-4 Soil 06/24/16 
CFMW-EB15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0.5-2 460-116119-7 Soil 06/25/16 
CFMW-038-S0-1 0-12 460-116119-8 Soil 06/25/16 
CFMW-011 a-S0-0.5-2 460-116119-11 Soil 06/25/16 
CFMW-011 a-S0-1 0-12 460-116119-12 Soil 06/25/16 
CFMW-Dup18-SO 460-116119-13 Soil 06/25/16 
Trip Blank 460-116119-14 Water 06/25/16 
CFMW-011a-S0-10-12MS 460-116119-12MS Soil 06/25/16 
CFMW-011a-S0-10-12MSD 460-116119-12MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07/01/16 Chloroethane 70.9 All water samples in SDG NA -
(E56696) Trichlorofluoromethane 31.1 460-116119-1 

07/01/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 22.1 All water samples in SDG UJ (all non-detects) A 
(E56696) 460-116119-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB14-AQ and CFMW-EB15-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank 10 Date Compound Concentration Samples 

CFMW-EB14-AQ 06/24/16 Methylene chloride 6.8 ug/L CFMW-037-S0-0.5-2 
CFMW-037-S0-10-12 

CFMW-EB 15-AQ 06/25/16 Methylene chloride 5.6 ug/L CFMW-011 a-S0-0.5-2 
CFMW-011 a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 MS(%R) MSO (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-011 a-S0-1 0-12MS/MSD Acetone 71 (75-120) 66 (75-120) J- (all detects) A 
(CFMW-011a-S0-10-12) 1 ,2,3-Trichlorobenzene - 72 (75-123) UJ (all non-detects) 

1 ,2,4-Trichlorobenzene - 68 (74-124) 
1 ,2-Dichlorobenzene - 77 (80-121) 
1 ,3-Dichlorobenzene - 76 (79-124) 
1 ,4-Dichlorobenzene - 76 (79-121) 

Relative percent differences (RPD) were within QC limits. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 460-377057 Chloroethane 161 (40-150) 161 (40-150) NA -
(All water samples in SDG 460-116119-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-011 a-S0-0.5-2 and CFMW-Dup18-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-011a-S0-0.5-2 CFMW-Dup18·SO RPD (Limits) Flag A or P 

2-Butanone 0.0018 0.0021 15 (~50) - -

Acetone 0.038 0.045 17 (~50) - -

Methyl acetate 0.019 0.00076U 86 (~50) J (all detects) A 
UJ (all non-detects) 

Toluene 0.00064 0.00024 91 (~50) J (all detects) A 

Benzene 0.00017U 0.0030 55 (~50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, and field duplicate RPD, data were 
qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-116119-1 

I Sam~le I Com~ound I Flaa I AorP 

CFMW-EB14-AQ 1,1,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) A 
CFMW-EB15-AQ 
Trip Blank 

CFMW-011 a-S0-1 0-12 Acetone J- (all detects) A 
1,2,3-Trichlorobenzene UJ (all non-detects) 
1 ,2,4-Trichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

CFMW-011 a-S0-0.5-2 Methyl acetate J (all detects) A 
CFMW-Dup18-SO UJ (all non-detects) 

Benzene J (all detects) 
UJ (all non-detects) 

CFMW-011 a-S0-0.5-2 Toluene J (all detects) A 
CFMW-Dup18-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773E1 
SDG #: 460-11~119-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: s/ /t / /; b 
Page:_l_of_1 

Reviewer: /:'? 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

it" 
1., 

2 

3 

411 

5 

6 

7 

8 

9 -1ClY 

11 

12 

I Yalidaticc A[ea I I Ccmmects 

Sample receipUTechnical holding times ArA 
GC/MS Instrument performance check 6. 
Initial calibration/leV It>. lA % ~v ~ ,-:;}:,o - ' 
Continuing calibration svJ 
Laboratory Blanks ().. 

Field blanks _s,-.J e-oo.:: \ t\- re, 
Surrooate soikes A 
Matrix spike/Matrix spike duplicates ._;,vJ 
Laboratory control samples ~v.) ~--~ll> 
Field duplicates ..5.W 0;: 1"'1 
Internal standards ./)_ 

Compound quantitation RULOQ/LODs b. 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 

A 
6. 
A 

~ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

--

' 

N = Not provided/applicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

Client ID Lab ID 

CFMW-EB14-AQ t;P.. 460-116119-1 

CFMW-037-S0-0.5-2 460-116119-3 

CFMW-037-S0-1 0-12 460-116119-4 

CFMW-EB 15-AQ l'P, 460-116119-5 

CFMW-038-S0-0.5-2 460-116119-7 

CFMW-038-S0-10-12 460-116119-8 

CFMW-011 a-S0-0.5-2 0 460-116119-11 

CFMW-011 a-S0-1 0-12 460-116119-12 

CFMW-Dup18-SO !) 460-116119-13 

Trip Blank If.? 460-116119-14 

CFMW-011a-S0-10-12MS 460-116119-12MS 

CFMW-011a-S0-10-12MSD 460-116119-12MSD 

( 
;;v 

\~ !:=- "iiJ 
c.-C/'J %.~ 

,a 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06124116 

Soil 06124116 

Soil 06124116 

Water 06125116 

Soil 06125/16 

Soil 06125116 

Soil 06/25116 

Soil 06125116 

Soil 06125116 

Water 06125116 

Soil 06125116 

Soil 06125116 

13tC 1 ~.~ 'n 1\lt.> o - ~-n, ""11- tiJ N\1?> L\lo 0-bi!OS"=t-

L\Roux Associates\Columbia Falls\36773E1W.wpd 1 
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Reviewer:~ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: ~ 

2nd Reviewer: 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-~--- -

A. Chloromethane A.A. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chloroto!uene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chtorohexane C1. Heptane 

D. Chloroethane OD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. ACI)'lonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Diftuoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Oibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene VVWW. Ethanol wwww. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene zzz. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
~--

COMPNDL_ VOA_Long list.wpd 



LDC#: ..E(. 773F" / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

a
:<~,se see quauncat1ons oe1ow ror au questions answerea "N", Not app11ca01e questions are 1aent1T1ea as "N/A". 

-:'-:c7'bi'-+N":'/A:'- Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
N- NiA Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

Finding %0 Finding RRF 

Page:___!of_7 

Reviewer:.---'--F_,_T __ 
2nd Reviewer: Ot 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

~ I I I h\.? ~~ l..Ct>"'!h ...c...cv' :0 10."'' oJJ ~ ~ i cJ-M; I A- ( tJ 0 l 
.r- \<}:. ?I·} Jt ' '- / 
- \T\ z-J-,) ,lt J-J lt\J I A 

CONCAL.wpd 



LDC#: 3~773&/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
, , NIA Were field blanks identified in this SDG? 
Y NIA W~1'i' target compounds detected in the field blanks? 
lank units: \.1: I.- Associated sample units: 

I 
. • • 

·"-· ""' ............... ~ ............. "'17- 4- 1\tl 
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: t$ Associated Samples: 

Compound Blank ID Sample Identification 
,. < :.:,::,, -~-' .. . ' I ._.-,~ . 

' 

r- tp.<L 

Blank units: Vo.l-1 v AssoF.it!,ed sample units: 
Sampling date: v {.., I~ I 
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: €'£:::> Associated Samples: 

Compound Blank ID Sample Identification 

I 
_,,-fo 

]_j_(o I I I I :3_ I ~ 
---

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

?, ~ 

I y' 

I _I 

Page:/of_2 

Reviewer:._,F-'T'-=~ 
2nd Reviewer: q 

(NOJ 

(NPJ 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

J:;RI 1.t A (::t"'? ••m.rl 



.LDC#: (3(, 773t:---/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page: ~f_/ 
Reviewer:_,_FT.__~ 

2nd Reviewer: f2:Z... 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(]:jf N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

- associated MS/MSD. Soil/ Water. · 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R lLimits) RPD (Limits) Associated Samples Qualifications 

IH- \Y F -n (1S"-)l.01 t..4> <"1~-\2-0i ( ) czl j-/~/A N 0 +c.;:;\ 
tJtJ 1\1 ( ) -p... \]~,170) ( ) 

I 

j<.\(\( ( ) ~:,:g <1~ -IJ.'/1 ( ) 

..Jjj ( ) 11 ( ~-l"h ( ) 

FFF ( , 1/o < 19-IJ.~ ( ) 

""'"' 
( ) ilR ( #9-\)-/J ( ) J I/ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) I 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) ! 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: 3G773F/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
. . . .. ' 

Y/N/N/A VVVIV .,,.., L..>JV pE.,,....,..,,,~ 1<;;0'-'VV'-'11'-'.J \'1u1\} UIIU 1\.,IO.~IV~ pt;..''-''-''1~ UIII<;;;IVIIVG \I" ...J} 11VI~IIIII ~II¥'->('"" 111111~;:,: 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

t..v.>/0 1.\.bo- 0 I I.e> I < L\0-1.9--l II:> 1 < 4-<H>O ( ~ aJJ iAs7LLL-( 

311051 ( ) ( ) ( ) 

( ) ( ~ ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Page: __ of_/_ 

Reviewer: _.rF:JT-----c~~ 
2nd Reviewer: ~ 

Qualifications 

X .NlV _j__t'_ ( \J 0 ' 
' '- _!_ 



LDC#: <3~ 773 F) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mq/Kq) (s50) 

Compound 7 9 RPD 

M 0,0018 0.0021 15 

F 0.038 0.045 17 

QQQQ 0.0019 0.00076U 86 

cc 0,00064 0.00024 91 

v 0.00017U 0.00030 55 

V:IFIELD DUPLICATES\36773E1.wpd 

Page:__!ot_/ 
Reviewer:~ 

2nd Reviewer:~ 

Qual 

J/UJ/A 

JdeVA 

J/UJ/A 



LDC #: <..3 b 773 £::/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _____ ~f ~ 
Reviewer: FT 

2nd Reviewer: o1-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/28/2016 F 

GCMS9 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.9867 0.9867 

0.4290 0.4290 

1.5386 1.5386 

0.8402 0.8402 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.1404 1.1404 14.3 

0.4522 0.4522 7.4 

1.6598 1.6598 10.3 

0.8999 0.8999 8.0 

Recalculated 

%RSD 

14.3 

7.4 

10.3 

8.0 



LDC#: '-3l> 7 78 ~ / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C/1 _ ......, 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

#' Standard ID Date Compound 

·!CAL 6/22/2016 F 

G~S5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 
(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC#: -.3 ~77317) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c2t 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C.)/(A,)(C,) 

Calibration 

Where: ave. RRF =initial calibration average RRF 
RRF = continuing calibration RRF 
kx =Area of compound, A15 =Area of associated internal standard 
Cx = Concentration of compound, C~s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Cornoound IReference internal Standardl ..Jiniti'lll. {CC) (CC) 

1 e-S <or."lJ., 1/0l)Jl, r (151) 0-U.~] 0 ;z.,z_~~ o -v-v~"']; 
CJV/ (!... 

(152) 0.:, .,.,.,... 17. 3S?.. 0 0."!:>~0 

" (153) I· -,t.s-9 \.4?0 ,. r~o 
--f>b (154) o ·1 &.6Y o. ~11dl 0 !l?11o 7 

"""' 
2 \<%'~~ 7)o1lJ(, r (151) j.J4o4- \:} · <1t 1 '2- I <0 -41~1 

CCA/ c.-- (152) ..Q-.5- .a.~v• o,Y. (pt.\+ 0-'th·tY 
y {153) \. /o9 "'JB 1-~1 \·~I 
$91 (154) 0. 'b "'1'1 ~ 0- 'l!~ ~ 1 v.~!>) 

(ISS) 

3 

1
4

1 I I lt=31 I 
l 

CONCAL 4/S.WPD 

Reported Recalculated 
%0 %0 

14· <-/ H-4 
b. 'I lo . .k' 
4·7 ~ 
11- & ... 1.1-...Co_ 

1'1'-~ _t+-l{ 
'P' .-; 2-·7 
!f.}( ...!:t:X'. 
~-Y ~-~ 

II 
I 
l I 



LDC#: '0b77.3 t--J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer: r);? 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleiD: 

Surrogate 
Soiked 

Dibromofluoromethane §0.0 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Surrogate 
Solked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Soiked 

Oibromofluoromethane 

1 , 2-Dichioroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dS 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

5~-1 lo9 
s'!.(Q I\ '1_ 
YotP\ lov 
bl· 'i -~a~ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

)00 () 

\\0 
\If\ 
'io,_, 1/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LOG#: C3' 7J3-l: J VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: q 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSC - SC)/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I MSC- MSC 1• 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: 1\ -1- 11---

I I 
Spi:il 

Sample Spiked:~ 
Add V Co~='~ Concent tion 

Compound (WI< (!"<.;' 

~~~~~~}~i\Y-1 .. ~ \ Y.~n \J v M~ \. M'::n - -
1, 1-Dichloroethene Q, 01"'1/ 0. O\leJY i'JO 0-0\1 'i 0. 0\ !).\., 

Trichloroethene v o. 0\1':1 0. 01~1' 

Benzene NO t:l.bi1S' o. or~'b 

Toluene I O.Otl• "i o.-o1~ I 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

,., •. -. ~-. . Matrix Soik~ 

Percent Recoverv Percent Recovery 

"""''' Rooole 

9U . 40 <-t"l <it') 

~0! 1(9 ~(o '1(1.1 

~'i sd %4 ~ 
~ ~ ~0 !(0 

Chlorobenzene JJ ~ y O.tJ\l:? 0· 01?~ -~ w "i"J:- l(y 

I MSLMSD I 
I RPD I 

1'1 19 
-z.,} 2--1 
'Y? J.--2, 

~ ~ 
~ --"h 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC #: 0 t 77.3 17/ 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: q_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 • SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC:::; Laboratory control sample duplicate concentration 

LCSID: 1-eD 1-\-loO-~i~IY 

I I 
Spike Spiked Sample I ICS II I CSD II I CS£1 CSD II 
Ad~i~ co<";~w I II II j, Compound (\Wl Percent Recoverx: Percent Recoverx: RPD 

~;~1i~~~~~~~ \J J u 
II I II I II · Reeorted I Recalculated I t'~~11,~;~t~~~''· },~~t~ti~ LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. 

1,1-Dichloroethene co.o-..ou "Nf\ 0· O\€J.;- t-JA-- "'!Y _9;.--

Trichloroethene o.0\90 ~ '1' ----Benzene 0-<?\'0 q- cp .. "'l.iV -----Toluene O.o\8 I q) '1) 

-------Chlorobenzene o.or81o "\? "'J? IV rr .......-v 
/ .:; 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 6ib 773£'-/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~· 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
1 Y N/A Were all reported results recalculated and verified for all level IV samples? 

Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,)(1,)(DF) Example: 
(A;,)(RRF)(V,)(%5) -#'2-- y 

1\ = Area of the characteristic ion (EICP) for the Sample LD. : 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific c 1/t~JVV) internal standard 
(.>V) c~) 

I, = Amount of internal standard added in nanograms Cone.= b -z "'iP 
(ng) 5"?~'?'-\ 0 \ \·(. 5'1~ (1· ~)(o.w-1 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 

vnc-\\<-y or grams (g). 0· ooo .,__IQ 
Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 

# Samole ID Comnound 
Co~centra\ion C~ncentrati~n 

Qualification 

RECALC.WPD 



LDC Report# 36773E2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectlSite Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 16, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB14-AQ 460-116119-1 Water 06/24/16 
CFMW-037-S0-0-0.5 460-116119-2 Soil 06/24/16 
CFMW-037-S0-0.5-2 460-116119-3 Soil 06/24/16 
CFMW-037 -S0-1 0-12 460-116119-4 Soil 06/24/16 
CFMW-EB15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0-0.5 460-116119-6 Soil 06/25/16 
CFMW-038-S0-0.5-2 460-116119-7 Soil 06/25/16 
CFMW-038-S0-1 0-12 460-116119-8 Soil 06/25/16 
CFMW-011 a-S0-0-0.5 460-116119-10 Soil 06/25/16 
CFMW-011 a-S0-0.5-2 460-116119-11 Soil 06/25/16 
CFMW-011a-S0-10-12 460-116119-12 Soil 06/25/16 
CFMW-Dup18-SO 460-116119-13 Soil 06/25/16 
CFMW-011a-S0-10-12MS 460-116119-12MS Soil 06/25/16 
CFMW-011a-S0-10-12MSD 460-116119-12MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/30/16 Caprolactam 28.2 CFMW-037-S0-0.5-2 UJ (all non-detects) A 
(06:09) CFMW-037-S0-10-12 

CFMW-038-S0-0-0.5 
CFMW-038-S0-0.5-2 
CFMW-038-S0-1 0-12 
CFMW-011 a-S0-0-0.5 
CFMW-011 a-S0-0.5-2 
CFMW-011a-S0-10-12 
CFMW-Dup 18-SO 

06/30/16 2-Nitroaniline 27.3 All water samples in NA -
(01 :28) SDG460-116119-1 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB14-AQ and CFMW-EB15-AQ were identified as equipment blanks. 
No contamintants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for several samples. Using professional judgment, no 
data were qualified when one base or one acid surrogate %R was outside the QC limits 
and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%~) MSD (%R) 
(Associated Samples) Compound (Limits (Limits) Flaa AorP 

CFMW-011 a-S0-1 0-12MS/MSD 2. 3.4, 6-T etrach lorophen ol 42 (57-113) 39 (57-113) UJ (all non-detects) A 
(CFMW-011a-S0-10-12) 2,4,5~ Trichlorophenol 57 (59-105) 57 (59-1 05) UJ (all non-detects) 

2-Nitrophenol 62 (63-103) - UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 5 (51-124) 3 (51-124) UJ (all non-detects) 
Caprolactam 37 (44-129) 40 (44-129) UJ (all non-detects) 
Pentachlorophenol 21 (47-115) 14 (47-115) UJ (all non-detects) 

CFMW-011 a-S0-1 0-12MS/MSD 2,4-Dinitrophenol 0 (26-137) 0 (26-137) R (all non-detects) A 
(CFMW-011a-S0-10-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

CFMW-011 a-S0-1 0-12MS/MSD 4,6-Dinitro-2-methylphenol 67 (<30) NA -
(CFMW-011 a-S0-1 0-12) Pentachlorophenol 45 (<30) 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS 460-376557 2-Nitroaniline 112 (59-111) 121 (59-111) NA -
(All water samples in SDG 460-116119-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to continuing calibration %D and MS/MSD %R, data were qualified as estimated in 
nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be rejected (R) are 
unusable for all purposes. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-116119-1 

I SamE:Ie I Coml:!ound I Flaa I AorP 

CFMW-037-S0-0.5-2 Caprolactam UJ (all non-detects) A 
CFMW-037 -S0-1 0-12 
CFMW-038-S0-0-0.5 
CFMW-038-S0-0.5-2 
CFMW-038-S0-10-12 
CFMW-011 a-S0-0-0.5 
CFMW-011 a-S0-0.5-2 
CFMW-011 a-S0-1 0-12 
CFMW-Dup18-SO 

CFMW-011 a-S0-10-12 2,3,4,6-Tetrachlorophenol UJ (all non-detecls) A 
2,4,5-Trichlorophenol UJ (all non-detecls) 
2-Nitrophenol UJ (all non-delecls) 
4,6-Dinitro-2-melhylphenol UJ (all non-delecls) 
Caprolactam UJ (all non-delecls) 
Pentachlorophenol UJ (all non-detects) 

CFMW-011a-S0-10-12 2,4-Dinitrophenol R (all non-delects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-116119-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773E2a 

SDG #: 460-11 ~119-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 

Page:_j_of_j_ 
Reviewer:_____Q _ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~r 
2 

3 

4 

51" 

6 

7 

8 

9 

10 
11 -12 

13 

I llalidaticc ,A[ea 

Samole receiot/Technical holdino times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

LaboratoiY Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound auantitation RULOQ/LOOs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-EB 14-AQ 

CFMW-037-S0-0-0.5 

CFMW-037-S0-0.5-2 

CFMW-037-S0-10-12 

CFMW-EB 15-AQ 

CFMW-038-S0-0-0.5 

CFMW-038-S0-0.5-2 

CFMW-038-S0-1 0-12 

CFMW-011 a-S0-0-0.5 

CFMW-011 a-S0-0.5-2 

CFMW-011a-S0-10-12 

CFMW-Dup18-SO 

CFMW-011a-S0-10-12MS 

I I Ccmmects 

At.A 
A.. 

A.J:.., o II) ~9 ~7-0, 

~vv 

A 
tJO E'\? .::; I 
6._ 

.!>W 
~v.) \A.-':> 

lJO D - 10 

D.. 
A 
A 
b.. 
A 

NO= No compounds detected 
R = Rinsate 

q-

\Y 

D = Duplicate 
TB =Trip blank 

(V 

FB = Field blank EB = Equipment blank 

Lab ID 

VP/ 460-116119-1 

460-116119-2 

460-116119-3 

460-116119-4 

-el0 460-116119-5 

460-116119-6 

460-116119-7 

460-116119-8 

460-116119-10 

0 460-116119-11 

460-116119-12 

p 460-116119-13 

460-116119-12MS 

•):::N ~'30 
CO( !!:=~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Water 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil ' 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

L:\Roux Associates\Columbia Falls\36773E2aW. wpd 1 
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LDC #: 36773E2a VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-117119-1 LeveiiV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 CFMW-011a-S0-10-12MSD 460-116119-12MSD 

15 

16 

17 

18 

10 

Notes· 

1-\'0 1.\~Q o -o 1 /ps:: 4 
t-Ill'-' 41o o '7:> I 1:. -;;-

L:\Roux Associates\Columbia Fa!ls\36773E2aW.wpd 2 

Matrix 

Soil 

Date: l( f/f} 
Page:_3sf ').

Reviewer: t-'7 
2nd Reviewer:__,~=-

Date 

06/25/16 



VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level JV Checklist_8270D_rev01.wpd 

Page: _Lot_ :2-
Reviewer: F7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Level IV Checklist_8270D_rev01.wpd 

Page: "Y- of .,.... 
Reviewer:-PI-

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .• 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene I 

I 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphtha\ene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentacliene QQ. N-Nitrosodiphenylamine JJJ.Indeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-pheny/ether KKK DibenzJa,h)anthracene DODD. c;ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo{g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis{2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nilroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethy/amine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-0initrotoluene XX. Oi-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine llLL Benzaldehyde 

o. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Buty/benzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo{b)thiophene >-?'-\(.,- ' P. Bis{2-chloroethoxy)methane NNNN. J 1 1 ,t £) 
TP \d_<>. ,._It\\ .,ro., ""'"-

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. J 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WI/VW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene aaaa. 

COMPNDL_SVOA.wpd 



LDC#: 
a~ 77d p-;;2~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

u ~se see 
N/A 
NiA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YIN J..J/A VVVIV 0.11 IULJ UIIY 1'\1'\1 V Ulllllll ~,, ..... YQIIUOUUIIVII~VIIC> VI .::0.<-U IULJ 011\,.1 ~V.VV '"'" : 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0o/~_ (Limit: >0.05) 

~ I..]~ lib CM} -IJ- 1--\ ""- M. JV\ .-H';- """]/ 
d.o9 

f l~bk1\i~~ \? I J?B I 
2.1-.:? 

I o. oi..OZ: _ 

CONCAL.wpd 

/ 
Page:_of_/ 

Reviewer: FT 
2nd Reviewer: Ct 

Associated Samples Qualifications 

~-d lo...::!Z.~<I- .1-1 v.._j rP. ftJ n 
11.2{ _1.\jp t::J-..31.(.,_5]' '1. \.. 

I 
c:MJ ~ I ~t d...VC""" /A ~ol 



LDC#: 3~77.3&-:)cq__. Page: /of_/ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Reviewer: FT 

2nd Reviewer-:--g -
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

E 
qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 

N.. NJA Was a MS/MSD analyzed every 20 samples of each matrix? 
VN ..iJ/A Were the MS/MSD Pl. ............ ·~.............................. •v•" ......... ~ ................ n....... ..... ...... '"" ..................................... " ..J_l_ .... , ,.,, ......... ......;""" , .. , ........ , 

MS MSD 
# MS/MSD ID Comoound %R (Limits} %R (Limits) RPD (Limits) Associated Sa'!!E!es Qualifications 

17 -1- 1..J \JN N rJ I.IJ.. < 91-H:?l ~"\ < 51-1\?:> < > 1\ ~ j_vtj..!A:_ oJJ \V_Q 
:t S/ < S'"'J-[09" Sl < 54-)0'\ < > ' l; 
\-\\-\ 0 (~-I~ if 0 ( "2-(., -\~)il },-/¥-I A. 
N lo~ < '-~-lt:l"}> < > < > J.-.bt.j../A 
fP 11 < s-\-1).~> ~ < si-Q<./> < > ' 

1-\~ ~ t-1 3/ < L\L -1>'1 Yo <l.\1.\ -\J-'"/ < > 

IT ""2--'1 <!..l--1\'11 1• <1.\1-H~ < > II 

PP < > < > '*'1 < ~o > _J+.,ux; /A 
il < > < > . ~ < ?>D > IJ _1_ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: ,:3(, 77 3 2 :1. <a__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

,Rte~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD(Umits) Associated Samples 

[P-. y.t,O- P>l? 1\1-- ( 5"'1-1\l tJ-1 <s-4-lnl ( ) c:lJl ~ 
~I las-S""? ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I _l I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I I I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I l ( l 

LCSLCSD.wpd 

Page:~!_/ 
Reviewer: _____EI 

2nd Reviewer: _.g""-t~-

Qualifications 
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\ 



LDC#: ~.:;;; 773Fc)q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: ______c;::>z__-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/29/2016 A 

gcms13 s 
GG 
uu 
DDD 

Ill 

----

Reported 

(RRF10 std) 

1.6080 

1.0555 

1.1678 

1.1644 

1.1134 

1.1342 

Where: 

Recalculated 

(RRF10 std) 

1.6080 

1.0555 

1.1678 

1.1644 

1.1134 

1.1342 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5917 1.5917 2.5 

1.0481 1.0481 4.2 

1.1659 1.1659 4.1 

1.1714 1.1714 3.6 

1.0769 1.0769 6.8 

1.0173 1.0173 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.5 

4.2 

4.1 

3.6 

6.8 

12.3 



LDC#: r.3 ~ 7 73 c dQ....-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/of / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/29/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Where: 

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1.6259 1.6259 

0.9905 0.9905 

1.1375 1.1375 

1.0774 1.0774 

0.8340 0.8340 

1.1587 1.1587 

~--

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6102 1.6102 1.7 

0.9542 0.9542 3.0 

1.1009 1.1009 3.7 

1.0440 1.0440 2.7 

0.7982 0.7982 4.1 

1.0714 1.0714 7.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

1.7 

3.0 

3.7 

2.7 

4.1 

7.8 



LDC#: .Et,. 7? 3 [d-9.._-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: t6t / --
Reviewer: FT 

2nd Reviewer: Ct..--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

--~ 

Calibration 

# Standard ID Date Compound 

I CAL 6/29/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6259 

0.9905 

1.1375 

1.0774 

0.8340 

1.1587 

Where: 

Recalculated 

(RRF20 std) 

1.6259 

0.9905 

1.1375 

1.0774 

0.8340 

1.1587 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (lnilial) 

1.6102 1.6102 1.7 

0.9542 0.9542 3.0 

1.1009 1.1009 3.7 

1.0440 1.0440 2.7 

0.7982 0.7982 4.1 

1.0714 1.0714 7.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated I 

%RSD 

1.7 

3.0 

3.7 

2.7 

4.1 

7.8 



LDC#: 3~7J3.t-Dlq_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer.~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C.)/(A,J(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, C~s = Concentration of internal standard 

I Reported I Recalculated II Reported J Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF II %0 I %0 
# Date (Initial) (CC) (CC) 

1 C!..v../-1].... rof-;oll\., 1::,. (1stiS) '·"'\02--',_..., 1-5'-12-- 1-~Y "'1-2---- Y·Y 
~ "?:>7 S <2ools> o 4000 t:~."l ~ o."''-\oy o .qt.fo~ 1- '-] I·Y 

EtC:l <•"Is> 1 · \OO\ \. cogt.j J. o.llt.J 1-~ 1-~ 
fAll\ (4•1s) I · Ot-\'10 \.as:, I. OS~ 0. OJ 0-1 
"E'tt (5•1s) o-1"\JZ2- 0.1-WL-\- 0-12~ 9-t / '1· · 

J:...I l rs• lSI 1 · Ol H 1 · \\ '2- 1- lll-- :0 -C. _7,. 0 I 
2 C»J-11.- 7!1/l!.:r rtst lSI 1- S),(p I·~(.., J.--• ')/ ?--'-~ ' 

ls-?O (2
00

1s) O."'.s?'i o'."h 3X eJ. l J a. 0 ' 
<•"Is) J.o'>l'i 1· o ~ I· -v 1· 2-- I 

(4.1S) 1-0 I 2. I. 012-- 3 . I ,3. l I 

(5• IS) t::l.~?\<6 0..1{ 0\ '6 L • ]..-- <.\ ·y 
I J rs• 1s1 IJ 1- 1\ G, I • I I Co ,; -Y u.. 2---

a ~ -B (,/?ohl, 1'\ !1st IS\ \S9\- 1-(p?~ 1-lo-:>3 ?-· &; ""P-•(&, 
0)1.--£/ .C::... (200 1Sl 1-o'-ll:i: .n..Jt:l ·\·OlfV 0-~ 0-~ 

~6 (3"1S) 1- I t::.S' . r;;-'J-. 1-1~7-'" 1- ~ 1-.Y 
V\IJ\ (4.1S) I . 111 L\.. . o;;-1 1-1 s-.:::r 1- ?:> \· 3 
OPO (5.1S) 11-101 fo9 . 1° 1- I\"' 3 PI 3 ·'1 
T1 I rs•1s1 \.or::~-~ 1.\J.Y' 1- I'M< 10·"'1 1rJ .01 · 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

%Recovery: SF/SS •100 

SampleiD: .H:;-y ~)<. 

Surrogate 
Spiked 

Nitrobenzene·d5 60 
2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 
' 1/ 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID am pte : 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Pheno1-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

C!IICCI""AI f"' ,.,,..,.{ 

Where: SF • Surrogate Found 
SS • Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

~· 7-{.Q !,"',? 
b.;-~ (p'l--

'6·10 ~~ 
5 .S\ s6" 
S". ~"1 ~~ 
I· y 'It ,;-

Percent 
Surrogate Recovery 

Found Reported 

. 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(,12 0 

(o'J-

'i/ 
c;.; 

Sl/ 
I( I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3& 773 t;-~q__ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: Q-----

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ____,\.__'2L..::..,-'Hl-t1------

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

I I I MSIMSD I 
1 Compound Percent Recove Percent Recove I RPD ~~ 

I Phenol 
I 3 .4 r ~ -~~ IL~9. . fiorted I ~~ale II ~:rted I ~~ale II R~~rted I Rl~* I 

l.rli.n- JJO 117-.4">) I ~-C, I ILl\ I 1l IL ]"i- I 7¥. ___ 11...:1 I G 

\-10 111--. I\ I 2.. '?a.\ II lo3> I lo} II loB I b '/, I~ 
I; NP _II :2.- Lj.).- I~. (,(,p II I ) I II IL··Jl( I j.K ll I(} 0 

I lo.<£ ~_j_'-·Q tvP II 1-4~ I Df'\'K II ?-' I "I II d I It II 't~ t.t'i? 
Pyrene ~.:\Y I ?.elY tJO II 0(~11 'J-.~1.-11 l? I J? 11<6--v-_t ~:r- II. 1:v I"Y 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3b7/3c-d"'\.... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: q_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ %0 - ?.;>11oS l<=>j 

I I Spike Spike I I cs II . 1 csn II 1 csn csn I 
Compound ~~ik c~~~n / I Percent Recovery II Percent Recovery II RPD I 

I C!'. \.. \- C<m I C" \I) I A.o c, ,,, o. _,. 

Phenol .3· ?-,., 't-1A- ~.'5,_,.. t-J A llp /k> 
N-NiJroso-di-n-propylamine ?-- !!, ~ 'i!. {_p &(., V 
4-Chloro-3-methylphenol :A ·"11 '-6 I ~(\ ~ 
Acenaohthene . .V 2. 9 \ ~ f l{- V 

Pentachlorophenol /p. (p l '5. 513 ~ '-\- '6 l / 

Pyrene ;,. ~ ") 0 -? \ , V I 'J 1~ tJ /'< _...........--
17 

/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: o·= c 

?vEr:,:: GC/M~e:::ll(~;:r:e: r:::l::::a~c:~~t::) and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)N,)(DF)(2.0) Example: 
(A;,)(RRF)(V,)(V1)(%S) 

?-- !. :I .I. 
A, = Area of the characteristic ion (EICP) for the Sample I.D. ' 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= (%'t-2j?)( ~l) )( \ )( s- )( ) 

(I ~1'>'>Y )( \, 01J~ )( I~, 011-Jlf- o-&~'Y ) 

v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
\9·0 ~~~ v, = Volume of the concentrated extract in microliters (ul) ""~ 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36773E3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 12, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-S0-0-0.5 460-116119-2 Soil 06/24/16 
CFMW-EB 15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0-0.5 460-116119-6 Soil 06/25/16 
CFMW-011 a-S0-0-0.5 460-116119-10 Soil 06/25/16 
CFMW-038-S0-0-0.5MS 460-116119-6MS Soil 06/25/16 
CFMW-038-S0-0-0.5MSD 460-116119-6MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB15-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 460-
116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
116119-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773E3a 
SDG#: 460-116119-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: &/!!/; b 
Page:_l_of_/ 

Reviewer:__.,l"',Z_~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Ama 

I. Sample receipt/Technical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate soikes k? 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance 

YOH "' on ,, ' 
Note: A = Acceptable 

1 I 
21-' 

~~ 
411 
s7 
6? 

7 

8 

9 

10 

01 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-037-S0-0-0.5 

CFMW-EB 15-AQ 

CFMW-038-S0-0-0.5 

CFMW-011a-S0-0-0.5 

CFMW-038-S0-0-0.5MS 

CFMW-038-S0-0-0.5MSD 

Notes: 

I I Comments 

lAtA 
b. 

A-t/\ of~ ~9 /\o< ~?'[) -
A r GV{ ~ ;t.O 

6. 
N -E"\? .::= ']--

6_ 
A 
A \(!/;> 

N 
6 
A 

A 
/\. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

t::P) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-116119-2 

460-116119-5 

460-116119-6 

460-116119-10 

460-116119-6MS 

460-116119-6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/24/16 

Water 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

L:\Roux Associates\Columbia Falls\36773E3aW.wpd 
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LDC#: 0 &,-17 ?ii 3o... VALIDATION FINDINGS CHECKLIST 

Level IV checktist_8081A_rev01.wpd 

Page:Lot__?' 
Reviewer: f1 

2nd Reviewer: c;;: ..------



LDC #: 'j !.,. "11 ?1.? '?:v VALIDATION FINDINGS CHECKLIST Page:__3;f Y 
Reviewer: F1 

2nd Reviewer: ~ 

the pel-cent recovery (%R) of one or more surrogates was outside QC limits, was 
I to confirm %R? 

any percent recovery (o/oR) was less than 10 percent, was a reanalysis performed 

of each matrix? 

Level IV checklist_8081A_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Nares:·------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Oocuments\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: d<::;7 7 o ~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_!_ of __ / 

Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: 3 C 773i::5q_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f~ 
Reviewer: FT 

2nd Reviewer: Or -

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 1.1496 

0.6298 

CLP1 1.0268 

0.5324 

Where: 

Recalculated 

100 

1.1496 

0.6298 

1.0268 

0.5324 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: 3(; 77 3 c-:3"-. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I eecalc111ated I 
Calibration Average CF/ 

I I Standard ID Dateffime Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

~v-a..l I, l<>o\ll,. e-1\c:ID~~I <Wfv \00 \00 _lao.±_ o·4 
0109 '{V\J ~l'-1 dtl\.o( v _"l '?; • 4 "9~.+- \- (.., 

I" CJ.vf'\ IOO.l.) ,oo .l o.O 
Jl ,1, ' "'1:.' "l ")lo -"1 "b 0) 

l.C/11- s- ,. I '>-"'\ ll k? 'i1 ·4 '1.1--4 ")/. ) 
001 s- cor 01.1-"1 91·"' Y.l 

~.<i _j_i.<£ J~ 
~ ~·'+_ '¥"!.<\ o. <... 

W<J-b ~,. 1 '?>0 11 (,., 10 4- rot '\'· )/ 

or?r -"\'£; . 1---- ~S.:P' 1-<L 
"1'1- (p 91· (.,;, v.+ 

v ".;., '.)..- 'd·'- 1\- i 

Page:~f_/ 
Reviewer:__EI 

2nd Reviewer: C< _. 

I Ei!ecalcnlated 

I %D 

o.~ 
_!:0 
o.o 
?- I 

:P-j 
~. \ 
J.Y 
o. (o 

_±)--
1-~ 
1-~ 
1\· i 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: <3(.,77=- F3CL VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_~f~ 
Reviewer: 

2nd reviewer: ~ 
The percent recoveries {%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

Sample ID: 4-
Surrogate 

Surrogate Column '>!liked 

I I I I 
Tetrachloro-m-xylene C!..Nf/ )' !>"0. 0 
Tetrachloro-m-xylene lWI" I 
Decachtorobiphenyl l 
Oecachlorobiphenvl 

.v 

S I ID ample : 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample : 

Surrogate 
Surrogate Column SPiked 

I I I I 
Tetrachloro~m~xylene 

T etrachloro~m-xylene 

Decachloroblphenyl 

Decachlorobiphenyl 

S I ID ample : 

Surrogate 
SurroQate Column Spiked 

I I I I 
T etrachloro~m-xylene 

Tetrachloro~m-xylene 

Decachlorobiphenyl 

Decachlorob.iQhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I ReE:orted 

'\~·f y,1 
tt !.\· !,.. ~, 

*~.i 9? 
"\ 1!.' \ "'11 

Surrogate Percent 
Found Recovery 

I ReE:orted 

Surrogate Percent 
Found Recoverv 

I Re2orted 

Surrogate Percent 
Found Recovery 

I Re2orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
C{,"j () 

'6'4 
"'''? 
G ~~ v 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: __________________________________________________________________________ _ 



LDC#: 3C.773F3q VALIDATION FINDINGS WORKSHEET Page: /of / 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer: ("' ./ -

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: sse= Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples:_~"::__..:-+!..-..:(o~--------

I Compound I 
Spike Sample Spiked Sample 

Ad~i\4v cotc:!\e Conce~~On 
(lM"<I (we ..--

[!1111-1 MS f.l MSD 
~ \..) 

MS " 'kso I 
gamma-BHC co.l'-1'-1- o -1&.\Y IJD {).,~a 0-\~9 
4,4'-DDT ~ \; ~ --0· \'?';) 0.\ ?<a 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike I Matrix Spike Duplicate II MS/MSD I 
Percent Recovery I Percent Recovery II RPD I 

Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
"''l "'rl 91- 9.7 0 0 

"1~- _'l~ "'!~ '1~ l I 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSOCLC.3C 



LDC#: 3' 773 F3 ""- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:~t__/ 
Reviewer: c? 

2nd Reviewer: q ~ 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 00* (SSC-SC)/SA 

RPD ~ I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: L<!::':> •HolD - "':::;1 C,41?-;--

- -- I LCS I' LCSD II LCS/LCSD I 

Percent Recovery! Percent Recovery IJ RPD ,, 

LCS J Reported I Recalc. 1\ Reported J Recalc. \1 Reported \ Recalc. \ 

gamma-BHC 0.\0>3:> N.D--. lo-1<t"»"l"-'t. Ill\) I I -II\ 

4,4'-DDT D-W? ~ O· \~iJ I ~ - IL '1i 9~ IJ_k ------~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: ~b 17 3 £.3<:..- VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: 

2nd reviewer: ZCA;/ 
fvEr::= GC P~:~:::sr::::e::::l~s ~:~:~c::~:~:~d verified for all level IV samples? CfJ 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration ~ (A.)CI.l(V,)(DFl(2.0l Example: 
(I',,)(RRF)(V,)(V1)(%S) 

%0 - ,'1:> 1/o 1b q-A, ~ Area of the characteristic ion (EICP) for the Sample I. D. te.-<;. ~,'-I DDT 
compound to be measured 

A, ~ Area of the characteristic ion (EICP) for the specific 
internal standard 

1.\t:J <./, 10 YO& l\OOJ (\OJ I, ~ Amount of internal standard added in nanograms (ng) Cone.= 

'2. "?0 '5''\ O<>t 2. ( 0.90<,. I) C1~)C\tnr0) v, ~ Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

v, ~ Volume of extract injected in microliters (ul) ~ 

IM-iJ*(( v, ~ Volume of the concentrated extract in microliters (ul) f). 1'?70 
Df ~ Dilution Factor. 

%S ~ Percent solids, applicable to soil and solid matrices 
only. 

2.0 ~ Factor of 2 to account for GPC cleanuo 

Reported Calculated 

# Samnle 10 Comoound 
Co~ centra~! on C~ncentrati~n 

Qualification 

. 

RECALC_pest.wpd 



LDC Report# 36773E3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 15, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB14-AQ 460-116119-1 Water 06/24/16 
CFMW-037-S0-0-0.5 460-116119-2 Soil 06/24/16 
CFMW-037 -S0-0.5-2 460-116119-3 Soil 06/24/16 
CFMW-037-S0-10-12 460-116119-4 Soil 06/24/16 
CFMW-EB15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0-0.5 460-116119-6 Soil 06/25/16 
CFMW-038-S0-0.5-2 460-116119-7 Soil 06/25/16 
CFMW-038-S0-1 0-12 460-116119-8 Soil 06/25/16 
CFMW-011 a-S0-0-0.5 460-116119-10 Soil 06/25/16 
CFMW-011 a-S0-0.5-2 460-116119-11 Soil 06/25/16 
CFMW-011a-S0-10-12 460-116119-12 Soil 06/25/16 
CFMW-Dup18-SO 460-116119-13 Soil 06/25/16 
CFMW-011a-S0-10-12MS 460-116119-12MS Soil 06/25/16 
CFMW-011a-S0-1 0-12MSD 460-116119-12MSD Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB14-AQ and CFMW-EB15-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-011a-S0-0.5-2 and CFMW-Dup18-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
116119-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773E3b 
SDG#: 460-11tft19-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: s/;Jb 
Page:_.l_of l 

Reviewer:_t:z_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Area I I Comments 

I. Samole receioUTechnical holdino times ~'A 
II. Initial calibration/ICV ~~ 0(. ~P/\C<t "'- ~o 

Ill. Continuing calibration b C!.CN "'- :2.0 -
IV. Laboratory Blanks t>. 
v. Field blanks IJO I??:;, -"' ,,.;-
VI. Surrogate spikes /['7 (\. 

I 

A VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples /:>. l-C!h /O 
IX. Field duplicates tJO D ::: \0' \Y 
X. Comoound ouantitation/RULOQ/LODs A 

I 

XI. Target compound identification A 

"" I ()vocoll ,, . A 

Note: A = Acceptable ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1~ 

2 I 
3'1-

4'1-
5 ":\ 

6 z. 
7 ';! 

8 ?. 

9~ 

10,. 

1.l-z. 

122. 

131-

141-

15 

1~ 
I~ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB 14-AQ 

CFMW-037-S0-0-0.5 

CFMW-037-S0-0.5-2 

CFMW-037-S0-10-12 

CFMW-EB 15-AQ 

CFMW-038-S0-0-0.5 

CFMW-038-S0-0.5-2 

CFMW-038-S0-10-12 

CFMW-011 a-S0-0-0.5 

CFMW-011 a-S0-0.5-2 0 
CFMW-011 a-S0-1 0-12 

CFMW-Duo18-SO 0 
CFMW-011a-S0-10-12MS 

CFMW-011a-S0-10-12MSD 

V,\1; 1.\ioO ~ ? "1 (.. •.j':;- '?> 

- ?1/o(p 'B~ 

FB = Field blank 

\?"'\') 

~I? 

()) ""-!'::l Lf\po- -o1 "r.'rs: 

L:\Roux Associates\Columbia Fatls\36773E3bW.wpd 

EB = Equipment blank 

LabiD Matrix Date 

460-116119-1 Water 06/24/16 

460-116119-2 Soil 06/24/16 

460-116119-3 Soil 06/24/16 

460-116119-4 Soil 06/24/16 

460-116119-5 Water 06/25/16 

460-116119-6 Soil 06/25/16 

460-116119-7 Soil 06/25/16 

460-116119-8 Soil 06/25/16 

460-116119-10 Soil 06/25/16 

460-116119-11 Soil 06/25/16 

460-116119-12 Soil 06/25/16 

460-116119-13 Soil 06/25/16 

460-116119-12MS Soil 06/25/16 

460-116119-12MSD Soil 06/25/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method· 

of each 

recoveries (o/oR) and the relative percertt differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:_L_ot ?
Reviewer: F2 

2nd Reviewer:~-



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?--
Reviewer:_fl ~ 

2nd Reviewer:_~""'-=-



LDC II: 3(.. 773E?>b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ____ ~ 
Reviewer: FT 

2nd Reviewer: 04 
~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: 3(,773 F36 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of __ .? 

Reviewer: FT 

2nd Reviewer: 0:1 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 
3C.773E3) 

METHOD: GC ~ HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_!of_/ 

Reviewer: FT 
2nd Reviewer: 0{ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)I CCV I Compound 
CFI Cone. 

CCV Cone. 

1 {!.<!.AI - II (./7-q llio lrc..e \::l{,o- 1 C.V\')/ \llO 0 '\J..9 
010(p ~f'l \t:JoV IOoo 

2 W'i-11 (, /oo\ It.. "'!'-\/ 
\~.t.l,o '1'1"! 

3 w.J- I\ "/"?>O \I~ "'11'i 
-z.,"}. "S'" 

'19 2:> 

4 ClCN-4 r../ '3ol \.. 1\ -!.0 
l'i ~ 1 I; 1 o::>O 

I Recalculated II Reported I Recalculated 
I 

I II I I 

CF/ Cone. %0 %0 
CCV 

"1).<1-? 1- ) ..., . ) 
\ot:J)-;] -a. :v o- 'P" 

'1'-!f...(,. S".? ~-?, 

~.,9 0. ) o._l 

911.""1 ~- )...- :;!.--2 
4''1.:3· 0 ().7 10~ 

II:UJ 1"2-' • I lz.. I 
11?"2,0 3-0 .3-0 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3C.7l3 z:::-<M 

METHO~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

........... ·-·-· I "l---. -
Surra ate 

I 

I 
pe,_~ 

-.1' 

SamoleiD 

Surra ate 

I 

-------- --

SurroQate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene DFB\ L 

SURRCLC_r1.wpd 

I 

I 

I 

--·· 

Where: SF i;;,:SUi'rOQaie Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector S iked 

I I 
(!N\) y 

I 
5'0. c) 

I <!Nf ) JL 

Column/Detector 

Surrogate 
Found 

'2 "l·f 

"?:>\."") 

Surrogate 
Found 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane a Dichlorophen I Acetic Acid (DCAAl 

Bromobenzene R 4-Nilroohenol 

s 
T 

u 
v 
w 
X 

Page: /ot / 
Reviewer: FT 

2nd reviewer: ~ 

Percent 
Difference 

Re[!orted Recalculated 

~~ ~~ D 

h~ i) 

Percent 
Difference 

ReEorted Recalculated 

----- --

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-propyltin BB 2,4-Dichlorophenylacetic acid 

Tributvl Phosphate cc 2,5-Dibromotoluene 

Triohenvl Phosohate 



LDC#: <3C.773E9./; VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: ~ __ HPLC 

Page:_(of_/ 

Reviewer:_fl 
2nd Reviewer: 04 -

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery ~ 1 00 • (SSC - SC)/SA 

RPD ~(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*1 00 

MS/MSD samples: \2 + \ ~ 

~ 
Spike 

A<l~ 
(1"\#j, ) 

MS '-l MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021B) 

Methane (RSK-175} 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

1\n:;~ 1~0 0· ?41 '() . :,y 2.-

Where 

Sample 

Co~\~. ( ___ , v 
v <... 
-

NO 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA ~ Spike added 

Spike Sample I Matrix spike 

~once~~[.~!~ I Percent Recovery 

MS UMSD I Reported I Recalc. 

o . .,..:>JO ~ 
-D--=o/:;1 0· J.C] 2 ~1=-'J ~ 
Fl 

MS ~ Matrix spike 
MSD ~Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II Percent Recovery II RPD I 
II Reported I Recalc. II Reported I Recalc. I 

lSs- fs"S 0 D 

Comments: Refer to Matrix SQike/Matrix Sgike Duglicates findings worksheet for list of gualifications and associated samgles when regorted results do not agree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: <3(, 7 7 3 of?~ VALIDATION FINDINGS WORKSHEET Page:_!of_! 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

METHOD: /GC _HPLC 
2nd Reviewer: ()2 

~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD)t1 00 

LCS/LCSDsamples: \.CO $eO - ?/6'-\-"'\-~ 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D {8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene {8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I hro_ v\....( \UP u o.3?3 I ~4 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
J Percent Recovery JJ Percent Recovery JJ RPD J 

Geported J Recalc. JL _Reported J Recalc. II Reported I Recalc. J 

0-_:!_ \\ 1--lA- \7'~ \:?- "-) NA-

Comments: Refer to rv Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 

not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: "3 (. 7 73 t?~ 

~C_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (Al(FvliDfl Example: , 
~.-~> '\~aD 

Page: _!_of / 

Reviewer: FT 
2nd Reviewer: CJ1 -
G 

(RF)(Vs or Ws)(%S/100) 
Sample ID. ?]6=\::t? Compound Name Arro c:..-k.r 1 ~G. (:] 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = lo 1 '( "1 (10 J 
c~)CJif1J"0) -

) 
' 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( ) 

\2-(, 0 - \ ~ :U.,L tn0'1l (w) \2-{p 0 ~ l .:: f., ~0. \~ 

3'1- I In o S""l ( C!J. o ='\ \ l 7--::. ,~..,~.{, 

' 3 - t,~.V -
- (, "?0. \:l-"1 ~; b]~-4-

<~ b]7.){' 

b.-= ~ olf .'t 
7- b04.J. 
x - ~~4- <.) 

Comments: Av--1.. - ~ 

SAMPCLC_r1.wpd 



LDC Report# 36773E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 15, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB14-AQ 460-116119-1 Water 06/24/16 
CFMW-037-S0-0-0.5 460-116119-2 Soil 06/24/16 
C FMW-037 -S0-0. 5-2 460-116119-3 Soil 06/24/16 
CFMW-037-S0-10-12 460-116119-4 Soil 06/24/16 
CFMW-EB15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0-0.5 460-116119-6 Soil 06/25/16 
CFMW-038-S0-0.5-2 460-116119-7 Soil 06/25/16 
CFMW-038-S0-1 0-12 460-116119-8 Soil 06/25/16 
C FMW-038-S0-0-0. 5-Pb 460-116119-9 Soil 06/25/16 
CFMW-011 a-S0-0-0.5 460-116119-10 Soil 06/25/16 
CFMW-011 a-S0-0.5-2 460-116119-11 Soil 06/25/16 
CFMW-011a-S0-10-12 460-116119-12 Soil 06/25/16 
CFMW-Dup18-SO 460-116119-13 Soil 06/25/16 
CFMW-011 a-S0-0-0.5-Pb 460-116119-15 Soil 06/25/16 
CFMW-011a-S0-10-12MS 460-116119-12MS Soil 06/25/16 
CFMW-011 a-S0-1 0-12DUP 460-116119-12DUP Soil 06/25/16 

1 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36773E4A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Methods 7470AI7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The· compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB14-AQ and CFMW-EB15-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW-EB15·AQ 06/25/16 Calcium 354 ug/L CFMW-011 a-S0-0·0.5 
CFMW-011 a-S0-0.5-2 
CFMW-011 a-S0-1 0-12 
CFMW-Dup18·SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-011 a-S0-1 0-12MS Antimony 53 (75-125) J- (all detects) A 
(CFMW-011 a-S0-10-12) Chromium 73 (75-125) UJ (all non-detects) 

Cobalt 58 (75-125) 
Copper 63 (75-125) 
Lead 66 (75-125) 
Nickel 62 (75-125) 

For CFMW-011a-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-011 a-S0-0.5-2 and CFMW-Dup18-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-Otta-S0-0.5-2 CFMW-Dup18-SO RPD (Limits) FlaQ AorP 

Aluminum 10000 10400 4 (S50) - -

Arsenic 4.6 4.5 2 (S50) - -

5 
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Concentration (mg/Kg) 

Analyte CFMW-011 a-S0-0.5-2 CFMW-Dup18-50 RPD (Limits) Flaa A or P 

Barium 61.8 63.3 2 (S50) - -

Beryllium 0.57 0.58 2 (S50) - -

Calcium 1660 1560 6 (S50) - -

Chromium 9.8 9.7 1 (S50) - -

Cobalt 8.1 8.5 5 (S50) - -

Copper 12.2 11.3 8 (S50) - -

Iron 14500 14300 1 (S50) - -

Lead 12.9 12.8 1 (S50) - -

Magnesium 6160 6120 1 (S50) - -

Manganese 475 490 3 (S50) - -

Nickel 11.2 10.8 4 (S50) - -

Potassium 1040 1060 2 (S50) - -

Vanadium 12.5 13.2 5 (S50) - -

Zinc 30.5 30.0 2 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, data were qualified as estimated in one sample. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-116119-1 

Sample Analyte Flag A orP Reason 

CFMW-011a-S0-10-12 Antimony J- (all detects) A Matrix spike (%R) 
Chromium UJ (all non-detects) 
Cobalt 
Copper 
Lead 
Nickel 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36773E4a 
SDG #: 460-11}(119-1 so 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory: Test America. Inc. 

1 100\o<---\ '\u.""\o ~ 
METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: R)'?:,\l~t;~ 
Page:~ of '2... 

Reviewer: ~"Y' 
2nd Reviewer: 0'\. __.....-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

4r"~ 

Samole receiot!Technical holdino times p... 0 \'Z.U.. -"Z..S h lo 

ICP/MS Tune A 
Instrument Calibration $W 
ICP Interference Check Sample (ICS) Analysis P>-.. 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duolicales 

Internal Standard (ICP-MSl 

Sample Result Verification 

I n"""" I nf noto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB14-AQ 

CFMW-037-S0-0-0.5 

CFMW-037-S0-0.5-2 

CFMW-037-S0-1 0-12 

CFMW-EB15-AQ 

CFMW-038-S0-0-0.5 

CFMW-038-S0-0.5-2 

CFMW-038-S0-10-12 

CFMW-038-S0-0-0.5-Pb 

CFMW-011 a-S0-0-0.5 

CFMW-011 a-S0-0.5-2 

CFMW-011a-S0-10-12 

CFMW-Duo18-SO 

CFMW-011 a-S0-0-0.5-Pb 

CFMW-011 a-S0-1 0-12MS 

~ 
SlA.) E..~:;.(_-..) c ::s.'\ 

~ 

3::J.N t.;\~ ( ,:s...") 
p.... ~~ 

/ 

p..._ 
p,.._ L(_<;, 's ~ 

sw '?v- u.,,,~ 
~ 
~ 

'' 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

460-116119-1 

460-116119-2 

460-116119-3 

460-116119-4 

460-116119-5 

460-116119-6 

460-116119-7 

460-116119-8 

460-116119-9 

460-116119-10 

460-116119-11 

460-116119-12 

460-116119-13 

460-116119-15 

b..i.A 460-116119-12MS 

L:\Roux Associates\Columbia Falls\36773E4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Water 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 



LDC #: 36773E4a 
SDG #: 460-11%119-1 ->'<7 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7471B) 

Client ID LabiD 

16 CFMW-011a-S0-10-12DUP 1>.\\ 460-116119-12DUP 

17 

18 

19 

20 

"' 

Matrix 

Soil 

Date:BW\10 
Page:·2._of'2... 

Reviewer: U.s:> 
2nd Reviewer:~ 

Date 

06/25/16 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\36773E4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/ 

Cooler temperature criteria was met. r 

II. ICP/MS Tune 

Were all isotooes in the tuninq solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? / 

Were all initial ~~~ continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercu QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
/ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences .......-(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::. 20% for 
waters and.::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / used for samples that were.::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__lofZ 
Reviewer: -3s? 

2nd Reviewer: a.,_ ..c 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensilv of the internal standard in the associated initial calibration? / 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 

I IICPl/>1 OOX the MDLIICP/MSl? 

Were allp_ercent differences l%Dsl < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/ 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:_2of Z 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__j,_of~ 
Reviewer: <:5. "\::::> 

2nd reviewer: ~-

All circled elements are applicable to each sample. 

.In ·I ;..t lTd! I 

\ ~\~ \0- 1\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, zm Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

4,\~ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, FetPb)Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I/.Jc.\S~I\0 AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, ii1;-Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe;Q. Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg,lNi, K, Se, Ag, Na, Tl, V, ZnJMO, B, Sn, Ti, 

r:>C'AA AI !':h A< R~ RP r.rl r.~ r.c Ph Mn Mn Hn N; I< !':P An N~ Tl \1 7n Mn R !':n T; 

Comments: GfCUrv by CVAA if performeg} 

ELEMENTS.wpd P-.\ \ r_. ,.1.. (\ \'\ -
''-"'-" \ \ I. "'( -



LDC #: 36773E4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

pse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page: \ of \ 

Reviewer~? 
2nd Reviewer: f2:t. 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
EVE~ONLY: 

N Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

~ n. . ,,n •. "'' oLe oUlab 

07/02/16 CRI (17:20) Cu 147 (70-130) 12 No QuaL_i_True and found value of CRI < MD!:)_ 

Comments:---------------------------------------------------------------------------------------------------------------------------

36773E4a.wpd 



LDC #: 36773E4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

Blank units: uyn .. 
Sampling date: 06/25/, o 
Field blank · · · · 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

I Other: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36773E4aFB.wpd 

Page: \of \ --
Reviewer: 3D 

2nd Reviewer: ~ 



LDC #: 36773E4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_____lof~ 
Reviewer: .:Sp 

2nd Reviewer: Q1 

G,~N/A Was a matrix spike analyzed for each matrix in this SDG? 
~N/A Were matnx sp1ke percent recovenes (%R) Within the controlllm1ts of 75-125? If the sample concentration exceeded the sp1ke concentration by a factor 

of 4 or more, no action was taken. 

~~~~.~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
~ M<> on M• • •. '""' ' 

15 s Sb 53 12 J-/UJ/A jnQ}_ 
Cr 73 J-/UJ/A (del) 
Co 58 J-/UJ/A Jdet) 
Cu 63 J-/UJ/A (det) 
Pb 66 J-/UJ/A Jdet) 
Ni 62 J-/UJ/A_(det}_ 

Comments: 15: AI, Ba, Ca, Fe, Mg, Mn > 4X 

36773E4a.wpd 



LDC#: 36773E4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

/),N NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 11 13 

Aluminum 10000 10400 

Arsenic 4.6 4.5 

Barium 61.8 63.3 

Beryllium 0.57 0.58 

Calcium 1660 1560 

Chromium 9.8 9.7 

Cobalt 8.1 8.5 

Copper 12.2 11.3 

Iron 14500 14300 

Lead 12.9 12.8 

Magnesium 6160 6120 

Manganese 475 490 

Nickel 11.2 10.8 

Potassium 1040 1060 

Vanadium 12.5 13.2 

Zinc 30.5 30.0 

Page:_l_of..l_ 
Reviewer: ::>~ 

2nd Reviewer: G2\Z 

RPD Qual. 
(<50) (Parent Only) 

4 

2 

2 

2 

6 

1 

5 

8 

1 

1 

1 

3 

4 

2 

5 

2 

1\LDCFILESERVER\Valldatlon\FIELD 
DUPLICATESIFD_inorganic\36773E4a.wpd 



LDC#: 3b"LI~~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

,3L.\) 

l\'.0~ 
::lV'J ''"?' .... , 
-;SD) 
\'b'..o\.. 

C....L.\J 
\10'..~0 

C£_\) 
'-'- i... 1 
a..:-J 
,~ ... -~ 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/l) of each analyte in the ICV or CCV source 

I Becalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?'c 1 1-\"110 <-?"\.l "-- lS.oo ~...._ \0=%'\F---

ICP/MS (Initial calibration) ~\::::. L\ 0 -.l.o\. -.,o,_\ \...... ~Ov~"- l o-z_ ""!'~?--
'-' 

CVAA (Initial calibration) ~ q ~o\ v!'\.\ \.....- S~\'-' q~·;~ ?--

ICP (Continuing calibration) ~"0 I \o~ ':'"'\ [ '- \ 'S.t::o ~ '- l CYZ'X ~ 

ICP/MS (Continuing calibration) C.6.. Uf\ _o8, ~ \....- s;o ..... a\ "- C\.%/o?--
CVAA (Contining calibration) ~ ~ A'Z..\ '"~·-.V·- Sv,3'-" ~'2>'! r;2_ 

______) -
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e!::!oded 

%R 

\00",1..~ 

\ o-z._ 7""' '?---

~%'?--

\=2%?-

ct%~/o~ 

~<?--

I 

Page:_\_of~ 
Reviewer: .:::S. ""Q 

2nd Reviewer:____e:t 

Acceptable 
(Y/N) 

~ 

~ 

Comments: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: ':)6'\''<l:iEI.\a, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of \ 
Reviewer: -z:it::::> 

2nd Reviewer: 4 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-D! x 100 
{S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = !1-SDR! X 100 
I 

Sample ID 

::s:4-""' A..'iS 
\I...'-1..D 

1..-C.S 
\~'..\0 

f-'\..S 
\'\'~'--
'\)JQ 
\"'<.\.3.1 
se.'?-
\l\.'.-i.~ 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result {mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check fu 81-"=' ~'-' \00 ....,:"\ \ '--

Laboratory control sample ~ 0 ·"~'~ ~'\...- \. V"'\_ \.1.....-

Matrix spike 

~ 
(SSR-SR) 

l -\'L ~\~ I -lo'-<:>~ \~ 
~ 

Duplicate 
Z:A 40.:\'\~~ 3<i.:>."\~~ 

ICP serial dilution 
~"' l \ <.>..<-0-,. '-?"\\. \......- \?.= \lo vfl,_l '--' 

I Recalc11lated I 
I %R/ RPDI%0 I 

<3,1. %?-

'\.:?:.%~ 

lol..%~ 

"Z..'Ok~ 

L\:\."1..0 

Acceptable 
%R/RPD/%D (YIN) 

<E.\-;.?-- ~ 

G\.-s"'%.~ 

\O\ -,<.~ 

2%~ 

L\.-'i %~ -..:ut 
Comments: ______________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:____L_of~ 
Reviewer: <:S,<Q 

2nd reviewer: &· .c 
C? 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __.c~4-"-:J-'---'?'---'b:;:_ _________ were recalculated and verified using the following 
equation: 

RD ~ 

FV ~ 

Concentration~ Recalculation:~ ,cf\ ~ '--)l:so---~( ~ b 
%sd<c\,s =- 0 ,"".'<:f;o .=..--~--'-:-----:c--..:_ 'f- ~=""'-::. \"'2.-'\ ,v 

Raw data concentration ~Q = ~ \, cPt ~ '- (h;:, 2..":) C.O ='-l::k:>) ~ ~~ 
Final volume (ml) F'U - SOw-.\ -

ln. Vol. ~ 

Dil ~ 

Initial volume (ml) or weight (G).:S., • W = \, o ~ 
Dilution factor 'Y'',V-o ~ 

Reported Calculated 
Concentration Conc:~ration Acceptable 

# Sample ID Analvte llllk>\~) two'~- l (YIN) 

\ _Ca.... ~Uo~~\'- 2,;-' ~""'~ l -.:i 
2 /A..s S.-"L ~ S-"L ~ 

3 '2:,""- \0"2:,. to\$ 
!.\: lAa.. 0-0l<..o D-o'\0 
s c._~ :ss.~ <->=; \.. \,_ SS.l:lc c..)q\1_. 

(,?? C.<: C(_ '--z....._ '-----'> q .'Z-'-..) 

\ Co '-\:\ l.\.:-1_ 
g, C""- zo 0 '2-0cO 

s :P'<= \l..-'\ \--z.-~ 
xo ~ Ll,'-\:~,<:;> 4~'-o ' .r 
\\.. lv;: \\."2- h.\ ~ 
\'2 ... 1?-- (_"So:::) \&o _'-\ 
lS v \ -s.-z._ \s-L... 
\~ :?>a (,~ [."\ -J.r 

Note: ________ *_(\.£)=0'{),"-'--""...,.~*--------------------

RECALC.4SW 



LDC Report# 36773E6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 15, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116119-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB14-AQ 460-116119-1 Water 06/24/16 
CFMW-037-S0-0-0.5 460-116119-2 Soil 06/24/16 
CFMW-037-S0-0.5-2 460-116119-3 Soil 06/24/16 
CFMW-037-S0-10-12 460-116119-4 Soil 06/24/16 
CFMW-EB15-AQ 460-116119-5 Water 06/25/16 
CFMW-038-S0-0-0.5 460-116119-6 Soil 06/25/16 
CFMW-038-S0-0.5-2 460-116119-7 Soil 06/25/16 
CFMW-038-S0-1 0-12 460-116119-8 Soil 06/25/16 
CFMW-011 a-S0-0-0.5 460-116119-10 Soil 06/25/16 
CFMW-011 a-S0-0.5-2 460-116119-11 Soil 06/25/16 
CFMW-011a-S0-10-12 460-116119-12 Soil 06/25/16 
CFMW-Dup18-SO 460-116119-13 Soil 06/25/16 
CFMW-037-S0-0-0.5DUP 460-116119-2DUP Soil 06/24/16 
CFMW-011a-S0-10-12MS 460-116119-12MS Soil 06/25/16 
CFMW-011a-S0-10-12MSD 460-116119-12MSD Soil 06/25/16 
CFMW-011a-S0-10-12DUP 460-116119-12DUP Soil 06/25/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total organic carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB14-AQ and CFMW-EB15-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW-EB14-AQ 06/24/16 Fluoride 40.3 ug/L CFMW-037-S0-0-0.5 
CFMW-037-S0-0.5-2 
CFMW-037-S0-10-12 

CFMW-EB15-AQ 06/25/16 Fluoride 39.8 ug/L CFMW-011 a-S0-0-0.5 
CFMW-011 a-S0-0.5-2 
CFMW-011a-S0-10-12 
CFMW-Dup18-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

4 
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Spike ID ~S(%~) ~fD ('/~~) !Associated Samoles\ Analvte Limits Limits Flaa AorP 

CFMW-011 a-S0-1 0-12MS/MSD Fluoride 146 (90-110) 149 (90-110) J+ (all detects) A 
(All soil samples in SDG 460-116119-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples) Analvte (Limits) Flaq AorP 

CFMW-037-S0-0-0.5DUP Fluoride 63 (S20) J (all detects) A 
(CFMW-037-S0-0-0.5) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-011 a-S0-0.5-2 and CFMW-Dup18-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mq/Kq) 

Analvte CFMW-011 a-50-0.5-2 CFMW-Dup18-SO RPD (Limits) Flaa AorP 

Cyanide 0.051 0.034 40 (S50) - -

Total organic carbon 1760 1450 19 (S50) - -

Fluoride 12.0 10.1 17 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and DUP RPD, data were qualified as estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

Due to a laboratory error, the total cyanide result for sample CFMW-EB14-AQ was 
cancelled. During validation it was discovered that the incorrect sample was initially 
analyzed and the sample was too far outside of holding time for re-analysis. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-116119-1 

I Sam(?:le I Analxte I Ftaa I A orP I Reason 

CFMW-037-S0-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-037-S0-0.5-2 duplicate (%R) 
CFMW-037-S0-10-12 
CFMW-038-S0-0-0.5 
CFMW-038-S0-0.5-2 
CFMW-038-S0-1 0-12 
CFMW-011 a-S0-0-0.5 
CFMW-011 a-S0-0.5-2 
CFMW-011a-S0-10-12 
CFMW-Dup18-SO 

CFMW-037-S0-0-0.5 Fluoride J (all delecls) A Duplicate sample analysis 
(RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-116119-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-116119-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_""36...,7_,_7-"3'1>E6i:'----:-, VALIDATION COMPLETENESS WORKSHEET 
S DG #:.-4"':69'0"-'-1~{1'--!1'-'-1 ""9-"-1 _,"'5~<?
Laboratory: Test America. Inc. 

Level IV 
Date: Q:\'6 \ \.}&> 

Page:___lof~ 
Reviewer:~ 

2nd Reviewer:---?-L-
. i~"b 

METHOD: (Analyte )_:!:-T'::'ot~ac;l C;<,y«a!!!n~id~e'-'(!.OEGPAo._,;S~Wl!.!8.!::4t!!6'-!M~eatwho.!;du9aOu1£.2!.!BJ...l. LF.!.!.Iut!!o1lrid~e;:_(!.fE;.rP:t:A~S~Wa£84::t!6L!llM!S!e!Lth!.!<o!.!.d 119!.!.05~6<!Alll ____ _ 
TOG (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

'" 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

! ~lidatiao Area I I Comments 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratory control samples 

Field duplicates 

Sample result verification 

In, oil of rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-EB14-AQ 

CFMW-037-S0-0-0.5 

CFMW-037-S0-0.5-2 

CFMW-037-S0-10-12 

CFMW-EB15-AQ 

CFMW-038-S0-0-0. 5 

CFMW-038-S0-0.5-2 

CFMW-038-S0-1 0-12 

CFMW-011 a-S0-0-0.5 

CFMW-011 a-S0-0.5-2 

CFMW-011 a-S0-1 0-12 

CFMW-Dup18-SO 

CFMW-037-S0-0-0.5DUP 

CFMW-011a-S0-10-12MS 

CFMW-011a-S0-10-12MSD 

CFMW-011a-S0-10-12DUP 

~ hfzu.:\\VJ - \p \ Z-""-\ '\ \o 

~ 
~ 
~ 

.sw E9-.-= {, '\ rs::. "\ 

S'V..J K.s~" (\.,. ~-s;-'\ 
SLAJ ID-.A? 

/ 

~ Lc..s \ o '"::: ""-.i? """-

sw • F'Q-::...(~ o , '~ 
~ 
'\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I .:X-

,)f 

~ 

I {J..J 

.L. 
-1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-116119-1 

460-116119-2 

460-116119-3 

460-116119-4 

460-116119-5 

460-116119-6 

460-116119-7 

460-116119-8 

460-116119-10 

460-116119-11 

460-116119-12 

460-116119-13 

460-116119-2DUP 

460-116119-12MS 

460-116119-12MSD 

460-116119-12DUP 

,t:;:.. \ '--'<.e..\ c_..,j ~~ 
L:\Roux Associates\Columbia Falls\36773E6W.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Soil 06/24/16 

Water 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/24/16 

Soil 06/25/16 

Soil 06/25/16 

Soil 06/25/16 

I 



LDC #: 361'"\~ VALIDATION FINDINGS CHECKLIST 

Method:Inorganics (EPA Method<:,...,_G,ves::) 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical hold ina times were met. 
r 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? ..-

Were the prooer number of standards used? 
~ 

Were all initial calibration correlation coefficients > 0.995? :r 
Were all initial and continuing calibration verification %Rs within the 90-110% QC 

/ limits? 

Were titrant checks oerformed as reauired? (Level IV onlvl r 

Were balance checks nerformed as reouired? (Level IV onlvl 
/ 

Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks ....-
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duo/icates and Duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ......-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike r 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for 
waters and_:: 35% for soil samples? A control limit of_:: CRDL(.:: 2X CRDL for soil) ./"" 
was used for samples that were~ 5X the CRDL, including when only one of the 
duolicate samole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? -
Were the LCS perc~~t recoveries (%R)'~~d re;~uve percent difference (RPD) 
within the 80-120% 85-115% forMetho 300.0 QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? r 

Were the performance evaluation (PE) samples within the acceptance limits? -
WETC-EPA_2010.wpd version 1.0 

Page:J....ot2... 
Reviewer:<:];S? 

2nd Reviewer: a,..../ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

,__.-

Were detection limits< RL? ,-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,.-

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
,.-

Target analytes were detected in the field duplicates. ....-

X. Field blanks 

Field blanks were identified in this SDG. 
........ 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:Z....of__:z_ 
Reviewer: ::vs;:> 

2nd Reviewer: G.- .c 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

, 1n 

\ pH TDS eli Fl )NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

pH TDS Cl~ NO, NO? SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

2-b:. pH TDS c( F) NO, NO, SO, 0-PO, AII/GQNH, TKN TOC Cr6+ CIO 
~ 

pH TDS Cl F NO, NO? SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

1\l-\'2.--- pH TDS CI(FAO, NO? SO, 0-PO, AlwtN~H, TKN fodcr6+ CIO, 
~ ~ -~ 

I pH TDS Cl E NO NO? SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

t2.c..'_\7,,11< I pH TDS CI(FJNO, NO? SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

lt2c.' '\ -I'\ I pH TDS Cl F NO, NO? SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO? SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO? SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO? SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO? SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO? SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO? SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO? SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO? SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

nH Tn~ C:l F NO. NO. ~n. 0-PO Alk C:N NH. TKN Tnr. C:rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: (). / 

Comments: ___________________________________ _ 
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LDC #: 36773E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!f!Lb_ Associated sample units: mg/kq 
Sampling date: 06/24/16 

Blank units:J!f!Lb_ Associated sample units: mg/kg 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Associated 

Total Cyanide was canceled for Sample number 1 due to lab analyst error 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36773E6.wpd 

Page:..l.._of~ 
Reviewer:~ 

2nd Reviewer: ~ 



LDC #: 36773E6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

F! ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofl 
Reviewer: 'ZSl§:) 

2nd Reviewer: QA 

l-'"-7''7'-'N"'/A,.,._ Was a matrix spike analyzed for each matrix in this SDG? 
--'1:.:>''-'N"'/"'A'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) :5.20% for samples? 

YELIVONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I~ MS MSD 
. on Mot.' Anol• • "' O>Pn II ;mHol ,, . 

14/15 s F 146 (90-110) 149 (90-110) All Soils Jeet/P _(de!) 

Comments: ________________________________________________________ _ 

36773E6.wpd 



LDC #: 36773E6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
!?lflase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_l_ofl 

Reviewer: <3'V 
2nd Reviewer: C.. 

' 

~ Were all duplicate sample relative percent differences (RPD) .::=. 20% for water samples and.::=. 35% for soil samples? If no, see qualifications below. A control 
limit of ±_R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~VEL IV ONLY: 
Y. N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations . 

* ....... . ,,.., .... • .~ . ccnn · ,;., 'n. ,;., 

13 s F 63 (<20) 2* J/UJ/A (det) 

Comments: *Parent only ... other DUP in batch ok 

36773E6DUP.wpd 



LDC#: 36773E6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration {m~/k~) 

Analyte 10 12 RPD (s50) 

Cyanide 0.051 0.034 40 

TOC 1760 1450 19 

Fluoride 12.0 10.1 17 

Page:__i_of~ 
Reviewer: 0-.:::::> / 

2nd Reviewer: c Z 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36773E6.wpd 



LDC#:%""J"\~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_l_ of l 
Reviewer: Z:.:,S) 

Method: lnorganics, Method ~ ~-e_,r 
2nd Reviewer:_ c_____ 

The correlation coefficient (r) for the calibration of c.;J was recalculated.Calibration date: Col~\~¥' 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~ l<.::>'.--cO 
Calibration verification 

~ \~·,cA 
Calibration verification 

-:!0.1 lt'.:w 
Calibration verification 

Analyte 

c...~ 

~ 

\:(L. 

F 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~-,..¢) 

D-~''-
~ 

Yo\. \'S I i._\..,-

""'-" 
0A'IJ.o 

"'""""'~ \_ 

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr" r or r" (Y/N) 

0 0.0115 

0.01 0.421 0.99896 0.99971 

0.025 0.975 ~~ 
0.05 2.05 

0.1 4.08 

0.2 7.11 

0.4 15.4 

~._,.s!_.. -(>,?_~'- 0,.'3,;7.:: ~ q~c.f_ \2- ~~ 

3(.,\~0 
~\.. \DO~?- \OL:>f.~ 

~" 
l~L &._~_ J.o ~r~~ {\_--z.__ 'o ~;.?- l, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·---------------------------------------------

~~~~~ 



LDC #: 'J,~c;,-y"\~-=..\0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ofi 
Reviewer: 2:.~ 

2nd Reviewer: ."::!,. 

METHOD: lnorganics, Method bAA.-- ( ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

L.-c-') 
Laboratory control sample 

\s --._u.., 

\'-"--~ 
Matrix spike sample 

\\'-oD 

'{J\_SCJ 
Duplicate sample 

\ ~ '-'1..-<;, 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True 1 o 
(units) 

\ac_. 
\~<iS?o~~ \~'I"L~~ 

(SSR·SR) 

6-.:> -z.,00~~ z.._o'S,~~ 

~ '2.0 .~z...~t;e, Zu-'-\~~ -

I B:ecalc••lated 

II 
B:ej;!ol:ted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

lOI, U.. Y.,e.._ 
to(-'-\-%?-. 

\:j 

L\'6%?--- oe:,%?- ~ 

L. "/~~'<\:/ 2 i.'?<Y ~ 

Comments:~=================------------------------------------------------------------------------------------------

TOTCLC.6 



LDC#:UJJ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ,c;e,..___ ~ 

Page:_~ of_\_ 
Reviewer: '(§) 

2nd reviewer: ().__..-/ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y 'N N/A Are results within the calibrated range of the instruments? 
Y. N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for [lz...:) \=C-.-
recalculated and verified using the following equation: 

Concentration = A.. - ~"c"l'S.."l .:ZI 

'--l:&ll 0 l '2-
~ w = 1 '2-~ .o-&'1- •;:; 5>o~.t&s 

p.., =- -yy''-''--\ 

# Sample ID Analyte 

~ C'J..) 
z._ F 
_s c..~ 
u.: F 
;:) \= 
\0 r: 

I c._.) 

~ c.~ 

"\ _Tc:.c.. 
C.o \:""«<C-

\\ \=<.....--
\:z.._ ~-cc__...-

reported with a positive detect were 

Reported Calculated 
Concentration Conc~~ation Acceptable 

'" ~ \\-!>. l '" ..r.-,) (Y/N) 

'2-\'a ~~'IL 2.1. '-'=><-4 \.1,_ u.. 
l "\ -z... '---'>. \0,7 .__, 

0-'-'"S D- \s 
l '?. :z, ~-z~ 

~-"buo..\.'- :S"'\ :"1:::,'-'q\'-
-zz~ ..._, 'Z.Z. .::z, ~ 

b -O~'S 0-<:::>~ 

0 - 0"2..-"'\. 0-DL.'Or 

SOr'2-D :s.::; --z;;::, 

\('4::> 
,_,, 

\<o"\o<::> \6'4.0V 

\~ t' "" -..v 

Note: __________________________________________________________________________ __ 

RECALC.6 



LDC Report# 36773F1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 16, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-040-S0-0.5-2 460-116283-2 Soil 06/28/16 
CFMW-040-S0-10-12 460-116283-3 Soil 06/28/16 
CFMW-EB16-AQ 460-116283-4 Water 06/28/16 
TRIP BLANK 06/28/16 460-116283-5 Water 06/28/16 
CFMW-028a-S0-0.5-2 460-116402-3 Soil 06/30/16 
CFMW-028a-S0-10-12 460-116402-4 Soil 06/30/16 
CFMW-DUP19-SO 460-116402-6 Soil 06/30/16 
CFMW-EB17-AQ 460-116402-7 Water 06/30/16 
Trip Blank 06/30/16 460-116402-8 Water 06/30/16 
CFMW-028a-S0-4.5-6 460-116402-10 Soil 06/30/16 
CFMW-027-S0-0.5-2 460-116402-12 Soil 06/30/16 
CFMW-027 -S0-1 0-12 460-116402-13 Soil 06/30/16 
CFMW-EB18-AQ 460-116402-15 Water 07/01/16 
CFMW-033-S0-0.5-2 460-116402-17 Soil 07/01/16 
CFMW-033-S0-10-12 460-116402-18 Soil 07/01/16 
CFMW-028a-S0-0.5-2MS 460-116402-3MS Soil 06/30/16 
CFMW-028a-S0-0.5-2MSD 460-116402-3MSD Soil 06/30/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

05/10/16 Carbon disulfide 23.1 CFMW-EB 16-AQ UJ (all non-detects) A 
TRIP BLANK 06/28/16 
CFMW-EB17-AQ 
Trip Blank 06/30/16 
CFMW-EB18-AQ 

06/15/16 Acetone 21.1 CFMW-040-S0-0.5-2 J+ (all detects) A 
CFMW-040-S0-1 0-12 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Comoound %D Samples Flag A orP 

07/07/16 Bromomethane 80.3 CFMW-EB 16-AQ UJ (all non-detects) A 
(012099) TRIP BLANK 06/28/16 

07/07/16 Chloromethane 24.8 CFMW-EB17-AQ UJ (all non-detects) A 
(012125) Bromomethane 74.9 Trip Blank 06/30/16 

CFMW-EB 18-AQ 

07/05/16 Carbon disulfide 20.5 CFMW-040-50-0.5-2 UJ (all non-detects) A 
Carbon tetrachloride 21.4 CFMW-040-50-10-12 

07/07/16 Vinyl chloride 21.8 CFMW-027 -S0-1 0-12 NA -
(K55573) Bromomethane 21.7 

Chloroethane 22.4 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TRIP BLANK 06/28/16 and Trip Blank 06/30/16 were identified as trip blanks. 
No contaminants were found. 

Samples CFMW-EB16-AQ, CFMW-EB17-AQ, and CFMW-EB18-AQ were identified as 
equipment blanks. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB16-AQ 06/28/16 Methylene chloride 8.3 ug/L CFMW-040-S0-0.5-2 
CFMW-040-S0-1 0-12 

CFMW-EB 17 -AQ 06/30/16 Methylene chloride 7.0 ug/L CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-028a-S0-4.5-6 

CFMW-EB18-AQ 06/30/16 Methylene chloride 6.1 ug/L CFMW-033-50-0.5-2 
CFMW-033-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples} Compound (Limits) (Limits) Flag AorP 

CFMW-028a-S0-0.5-2MS/MSD 1,1, 1-Trichloroethane 73 (80-125) 74 (80-125) J- (all delects) 
(CFMW-028a-S0-0.5-2) 1,1 ,2,2-Tetrachloroethane 71 (72-131) 64 (72-131) UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 70 (78-132) 77 (78-132) 
1, 1,2-Trichloroethane 74 (76-124) 72 (76-124) 
1, 1-Dichloroethane 77 (80-124) 77 (80-124) 
1,1-Dichloroethene 76 (79-132) -
1,2,3-Trichlorobenzene 15 (75-123) 11 (75-123) 
1,2,4-Trichlorobenzene 15 (74-124) 12 (74-124) 
1 ,2-Dibromo-3-chloropropane - 59 (65-129) 
1 ,2-Dichlorobenzene 31 (80-121) 26 (80-121) 
1 ,2-Dichloropropane 71 (77-124) 69 (77-124) 
1 ,3-Dichlorobenzene 31 (79-124) 27 (79-124) 
1 ,4-Dichlorobenzene 31 (79-121) 26 (79-121) 
2-Hexanone 73 (78-120) 67 (78-120) 
4-Methyl-2-pentanone 74 (80-120) 70 (80-120) 
Acetone 63 (75-120) 68 (75-120) 
Benzene 69 (75-127) 69 (75-127) 
Carbon tetrachloride 70 (77-138) -
Chlorobenzene 51 (80-120) 48 (80-120) 
Bromochloromethane - 79 (80-125) 
Chloroform 76 (80-122) 75 (80-122) 
cis-1 ,2-Dichloroethene 76 (80-123) 72 (80-123) 
cis-1 ,3-Dichloropropene 63 (75-124) 63 (75-124) 
Cyclohexane 64 (67-135) -
Bromodichloromethane 73 (76-129) 73 (76-129) 
Ethylbenzene 51 (79-124) 51 (79-124) 
Ethylene dibromide 74 (80-122) 72 (80-122) 
Jsopropylbenzene 47 (80-125) 47 (80-125) 
Methyl acetate 59 (73-123) 58 (73-123) 
Methyl cychlohexane 55 (71-137) 62 (71-137) 
Methylene chloride - 77 (79-128) 
m,p-Xylenes 48 (79-121) 46 (79-121) 
o-Xylene 49 (79-123) 45 (79-123) 
Styrene 40 (78-123) 35 (78-123) 
Tetrachloroethene 56 (73-130) 58 (73-130) 
Toluene 58 (75-122) 58 (75-122) 
trans-1 ,2-Dichloroethene 74 (80-129) 75 (80-129) 
trans-1 ,3-Dichloropropene 61 (72-121) 61 (72-121) 
Trichloroethene 66 (79-122) 66 (79-122) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samoles) · Comoound %R tLimitsl %R-(iimits) Flaq AorP 

LCS/0 460-377356 Vinyl chloride 64 (70-134) - UJ (all non-detecls) p 
(CFMW-040-S0-0.5-2 
CFMW-040-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCS 10 RPD 
(Associated Samolesl Comoound CLimitsl Flaq A or P 

LCS/D 460-377356 Chloromethane 46 (S30) UJ (all non-detects) p 
(CFMW-040-S0-0.5-2 Vinyl chloride 40 (S30) UJ (all non-detects) 
CFMW-040-S0-1 0-12) 

X. Field Duplicates 

Samples CFMW-028a-S0-10-12 and CFMW-DUP19-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ma/Ka) 

Compound CFMW-028a-S0-1 0-12 CFMW-DUP19-SO RPD (Limits) Flag A or P 

Acetone 0.0097 0.0081 18 (S50) - -

Benzene 0.00032 0.00027 17 (S50) - -

Cyclohexane 0.00074 0.00070 6 (S50) - -

Ethylbenzene 0.00022 0.00025 13 (S50) - -

Methyl cychlohexane 0.012 0.0012 0 (S50) - -

m,p-Xylenes 0.00091 0.00082 10 (S50) - -

a-Xylene 0.00026 0.00025 4 {S50) - -

Toluene 0.0012 0.0011 9 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, MS/MSD %R, and LCS/LCSD %R and RPD, 
data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

8 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F1_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-116283-1 

Sample Compound Flag AorP 

CFMW-EB 16-AQ Carbon disulfide UJ (all non-detects) A 
TRIP BLANK 06/28/16 
CFMW-EB17-AQ 
Trip Blank 06/30/16 
CFMW-EB 18-AQ 

CFMW-040-50-0.5-2 Acetone J+ (all detects) A 
CFMW-040-S0-1 0-12 

CFMW-EB16-AQ Bromomethane UJ (all non-detects) A 
TRIP BLANK 06/28/16 

CFMW-EB 17 -AQ Chloromethane UJ (all non-detects) A 
Trip Blank 06/30/16 Bromomethane 
CFMW-EB18-AQ 

CFMW-040-50-0.5-2 Carbon disulfide UJ (all non-detects) A 
CFMW-040-S0-1 0-12 Carbon tetrachloride 

CFMW-028a-S0-0.5-2 1,1, 1-Trichloroethane J- (all detects) A 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
1, 1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dichlorobenzene 
1,2-Dichloropropane 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Bromochloromethane 
Chloroform 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Cyclohexane 
Bromodichloromethane 
Ethylbenzene 
Ethylene dibromide 
lsopropylbenzene 
Methyl acetate 
Methyl cychlohexane 
Methylene chloride 
m,p-Xylenes 
a-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
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Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Continuing calibration (%0) 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 



Sample Compound Flag A or P Reason 

CFMW-040-50-0.5-2 Vinyl chloride UJ (all non-detects) p Laboratory control samples 
CFMW-040-50-10-12 (%R) 

CFMW-040-50-0.5-2 Chloromethane UJ (all non-detects) p Laboratory control samples 
CFMW-040-50-1 0-12 Vinyl chloride UJ (all non-detects) (RPD) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773F1 

SDG #: 460-116283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:~)C? 
Page:-lofy 

Reviewer:__:___e:z__ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 
2 I 
~s-
45"" 
5~ 

6 2. 

71-
-u 
~' 
10'2 

11 :z 
123 

13{(; 

I ~alidatioo Ama I I Comments 

Samole receioVTechnical holdina times A.t/',. 

GC/MS Instrument performance check ~ 

Initial calibration/leV p ,sv 1/ V(o ~S) ? I~ I w r ,__..- lvf ~h., 
Continuing calibration -..s,.v.J I c. c.A .k-"11:, 

Laboratory Blanks !\ 
Field blanks svJ g 'i?::. ? <6 1? ~,.e>= 1-\' 9 

Surrogate spikes b. 
Matrix spike/Matrix spike duplicates .svJ 
Laboratory control samples ..sv.J 1-CA 10 
Field duplicates ~ O=C...-1 
Internal standards h 
Compound quantitation RULOQ/LODs A 
Taraet compound identification /:::._ 

System performance D. 
Overall assessment of data b. 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFMW-040-S0-0.5-2 460-116283-2 Soil 06/28/16 

CFMW-040-S0-1 0-12 460-116283-3 Soil 06/28/16 

CFMW-EB 16-AQ El>:> 460-116283-4 Water 06/28/16 

TRIP BLANK 06/28/16 .T~ 460-116283-5 Water 06/28/16 

CFMW-028a-S0-0.5-2 460-116402-3 Soil 06/30/16 

CFMW-028a-S0-1 0-12 D 460-116402-4 Soil 06/30/16 

CFMW-DUP/1 9-SO p 460-116402-6 Soil 06/30/16 

CFMW-EEV\7-AQ {>I? 460-116402-7 Water 06/30/16 

Trip Blank 06/30/16 Tl? 460-116402-8 Water 06/30/16 

CFMW-028a-S0-4.5-6 460-116402-10 Soil 06/30/16 

CFMW-027-S0-0.5-2 460-116402-12 Soil 06/30/16 

CFMW-027-S0-10-12 460-116402-13 Soil 06/30/16 

CFMW-EBA 8-AQ Blh 460-116402-15 Water ~\6 
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LDC #: 36773F1 

SDG #: 460-116283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD 

141 CFMW-033-S0-0.5-2 460-116402-17 

15q CFMW-033-S0-1 0-12 460-116402-18 

16 '} CFMW-028a-S0-0.5-2MS 460-116402-3MS 
-1 

17 'I CFMW-028a-S0-0.5-2MSD 460-116402-3MSD 

18 

19 

20 

21 

loo 

Notes· 

I Ill~"> 111.0- '0'11 '?!ifl<J II?'" V.P.> r+r..o-?.1111S l b 
'); - ?Tl.,-45"" YJ 

:P - ? ,., b<>Jl b - '"?'1713-1 .;;;--
4 - ~11 ~.!'~ 
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Date:~& 
Page: _1::{lf .1::__ 

Reviewer: _a 
2nd Reviewer:~ 

Datq 
o;1,o• 
il6F.lef16 

~'!L"'' 66180/16 

06/30/16 

06/30/16 
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Method: Volatiles SW846 
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Reviewer: !"'7 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5~Trimethylbenzene AAAA. Ethyl tert-butyf ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvlnyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dich\oroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methy/pentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran ?1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-0ichloropropene WW. Bromobenzene WWW. Ethanol WWINW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. DHsopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethy/benzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-0ichloro-2-butene Y1. -t'-\tu-j\ene J/; bn:nY)iO t 
Z. 2-Hexanone ZZ. 2-Chlorololuene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
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METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

lifi below for all ,f 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

d "N". Not aoolicabl r "dentified as "N/A" ~ .!d!LA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
y~ ~/A Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

- s- ho 1\.:. \C'/- 12- 6 -:2-~-1 ., ,'-! <£ 0) ,...., 
I~ '-IY M.'b

1 
'\-t.O- 1?111:;tl 

M.~ !f\.o- 311'DIY 

1-1- (pfl>llb \c. 'I/- y.. r "2-\- 1 I 'Y. Ml? 4io0-?"11~SI 
-z.o'-lv I 

ICVvoa.wpd 

Page:~ of_! 

Reviewer: FT 
2nd Reviewer: q 

Qualifications 

.\-fvU/.6.. (t-.30 
\. 

--
-._ 

_:rr clN\J- /-A ( \)~'\ 
\.. 



LDC#: 3C.77..3.F/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

f, ~se see qualltlcat;ons below 
N/A Was a continui1 

"'f"'N. r\J/A Were percent d 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

licabl 'dentifi 

Y(N MIA Were all %0 ar._ ..... _ ............ - ._, __ .. _ .. _.,,_,_ -· __ ·- _,_ ~---- ...... 

Finding %0 Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) (Limit: >0.05) Associated Samples 

- 11 1-tlllt~ b I '/..CP'P\ - UY/ ~ ~·"=> ?,,o..j 

t-n~ 1-JI.o -:, ll'l: 

- lhlllP 0\'2- \'1.5' -c.. c. v' {).. ?-~-X" 'b, "\ I? 
- \? jt.\.9 \'.110 'J.\1.'0.:_ ?11'&-

~ 1-r ,., 11\.. 01-?<\1? ..rrN q :2.(),~ 1?- M\3 1.\IPO-? 
r 

I 
(:Y a\-<-/ 

,7-, Nil? '-\l.o0-1; 

i l"ll711ld u_q~ 51~ -c.oJ (!... ;lvo r!::. UJ U.'--) - ..... 
'II 

1 $ ;~.F1 l'·l ~~~ f 

+ D "}.-],. L) ~L\1,()- -..,.!.,~ 

CONCAL.wpd 

Page: _(of_/ 
Reviewer:.---'-F...cT=_ 

2nd Reviewer: 9 ,___ 

Qualifications 

.r /..A...J I A (NO 

0 
I 

_\ -/lll..J/A ( tJ_l} 
2- L / 

13~ .j-Jv\j~ (t 
,J; '-

v) 
l1h"'7 / 

. \ t J»., je_ LN ~ 
'-

;""'\ 

./ 

c. 



LDC #: 3(. 77<3F / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
r "' NIA Were field blanks identified in this SDG? 
)!N NIA ~retarget compounds detected in ~JVIa ks? 
Blank units: "' · j\ssociated sample units: 

>+o (o/'2..0J\~ '-'UIIIt'l'"'~ .... """"'-

Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: e:?l Associated Samples: 

Compound Blank ID Sample Identification 

I,:~;;, ;" . /·,,""·t :o_ ·" ?, 

E ~-:?:> 

II 

Blank units: ""a'' v Associated sample units: VV\W t fQ" 
Sampling date: (q j?o Ill"' V 
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: e: I? Associated Samples: 

Compound Blank ID Sample Identification 

I .-.,, -_. _ " ,..I c£ I I I I I I _.;: ,-.-

I 
~ 

I 
1--0 

I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 7.-

s-

I 

I 

Page: ~f_/ 
Reviewer..·_, F--'T,___ 

2nd Reviewer: ~ 

flVD \ 
'- 7 

/..., ,,o (NO __ .. ) 
I 

I I I 

I I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

i=:Rik'AC:f'? utnrl 



LDC #: _<Ei 77..3F / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 

1 , ., NIA Were field blanks identified in this SDG? 
j/N NIA ~~If target compounds detected i~the fi bla s? 
Blank units: \A V Associated sample units: · 

ote: /_ I.,_~ I I L 
Fi~id'i;i~':.k;;;e: (c~cle ~';;~'Field Blank I Rinsate I Trip Blank I Other: c=-PJ Associated Samples: 

II Compound Blank ID I Sample Identification 

I 
., ·;;_ ... :I ~~ 

I I I I I I 5' (, . I 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
.......... -·-···· ~ e: (circle one Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound BlankiD Sample Identification 

I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

---' '-), 1~ 

I I 

I I 

Page:~_/ 
Reviewer:_,_F_,T~~ 

2nd Reviewer: ~ 

\ 

(NO J 

/ 

I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RI k'.II.C:::f"? utrv-1 



.LDC#: "3(,./73/"/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_Cof_..7 

Reviewer:_,_FT-'-=-
2nd Reviewer: Of__ 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

~ 
associated MS/MSD. Soil/ Water. 

0( I /A Was a MS/MSD analyzed every 20 samples of each matrix? 
Y /A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

-· - ------

MS MSD 
# MS/MSD JD Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

\\p +- r1 c,......c_ lk:> \\ ·'-~· ..... ) 
9"1.. "'"'~ ) ( ) X s- .,_u ..1-/~/A 

I~ ( ...\ ) '-1( ) ( ) NPtatl 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ·) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
-

MSD.wpd 



FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestArnerica Edison Job No.: 460-116283-1 

SDG No.: 

Matrix: Solid ==-=----- Level: Low =-- Lab File ID: .::K:::5:::5::5::62::_::.D:._ ________ _ 

Lab ID: 460-116402-3 MS Client ID: CFMW-028a·-so-O. 5-2 MS 

SPIKE SAMPLE 
ADDED CONCENTRATim 

. COMPOUND (mg/Kg) (mg/Kg) 
1 1 1,1 Trichloroethane IN 0.0184 0.00034 u 
1,1,2,2-Tetrachloroethane ~~ 0.0184 0.00015 u 
1,1,2 Trichloro 1,2,2 trifluor m 0.0184 0.00040 u 
oethane 
1,1,2-Trichloroethane Ill\ 0.0184 0.00025 u 
1,1-Dichloroethane :r 0.0184 0.00031 u 
1,1-Dichloroethene 1.\ 0.0184 0.00037 u 
1,2,3 Trichlorobenzene N NN 0.0184 0.000099 u 
1 1 2 1 4 Trichlorobenzene ~ ~ 0.0184 0.00029 u 
1,2-Dibromo 3-Chloropropane ,M 0.0184 0.00042 u 
1,2-Dichlorobenzene J 0.0184 0.00013 u 
1 1 2 Dichloroethane 0.0184 0.000099 u 
1,2-Dichloropropane 51 0.0184 0.00015 u 
1,3-Dichlorobenzene t= r 0.0184 0.00011U 
1,4-Dichlorobenzene i\-i 1-\ 0.0184 0.00012 u 
2-Butanone (MEK) "' 0.0918 0.0026J 
2-Hexanone 'i 0.0918 0. 00084 u 
4-Methyl-2 pentanone (MIBK) y 0.0918 0.0020U 
Acetone F 0.0918 0.033 
Benzene v 0.0184 0. 00018 u 
Bromoform x 0.0184 0.00012 u 
Bromomethane B 0.0184 0.00029 u 
Carbon disulfide ~ 0.0184 0.00039 u 
Carbon tetrachloride 'l' 0.0184 0.00039 u 
Chlorobenzene p 0.0184 0.000130 
Chlorobromornethane f 0.0184 0.00015U 
Chlorodibrornornethane 0.0184 0.000130 
Chloroethane ) 0.0184 0.00031 u 
Chloroform 0.0184 0.00019 u 
Chloromethane A 0.0184 0. 00034 u 
cis-1,2 Dichloroethene &&6 0.0184 0.00020 u 
cis-1,3 Dichloropropene ~ 0.0184 0.00013 u 
Cyclohexane S'::.~'/ 0.0184 0.000410 
Dichlorobrornornethane p 0.0184 0.00034 u 
Dichlorodifluorornethane J _\ 0.0184 0.00029 u 
Ethylbenzene cc 0.0184 0.00016 u 
Ethylene Dibromide '0 .. 0.0184 0.00011 u 
Isopropylbenzene V.Y 0.0184 0.00015 u 
Methyl acetate !Sl~~Q 0.0918 0.0023J 
Methyl tert butyl ether LL 0.0184 0.00015 u 
Methylcyclohexane TITf 0.0184 0.000450 
Methylene Chloride h 0.0184 0.000290 

# Column to be used to flag recovery and RPD values 

FORM III 826GB 

Page 802 of 6464 

MS MS QC 
CONCENTRATI01 % LIMITS 

(mg/Kg) REC REC 
0. 0134 73 .... 80-125 
0. 0130 7 v 72-131 
0.0129 70 v 78-132 

0. 0135 74 1/76-124 
0.0141 77 /80-124 
0.0140 76 /79-132 

0.00269 15 /75-123 
0.00282 15 74-124 

0.0121 66 65-129 
0.00567 31 80-121 

0.0142 77 68-120 
0.0131 7 v 77-124 

0.00571 31 /79-124 
0.00573 31 /79-121 

0.0716 75 61-140 
0.0672 73 /78-120 
0.0683 74 / 80-120 
0.0907 63 7 5-120 
0.0127 69 /75-127 
0.0136 74 19-150 
0.0183 100 59 136 
0.0143 78 74 130 
0.0129 70 77 138 

0.00935 51 / 80-120 
0.0146 80 80-125 
0.0133 73 67-143 
0.0180 98 50-139 
0.0139 76 1/ 80-122 
0.0188 102 66-128 
0.0140 76 80-123 
0.0116 63 /75-124 
0. 0118 64 / 67-135 
0.0134 73 /76-129 
0.0187 102 72 127 

0.00932 51 79-124 
0.0136 74 80-122 

0.00856 47 80-125 
0.0560 59 /73-123 
0.0154 84 80-120 
0.0102 5 71-137 
0.0149 81 79-128 

# 

Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 
Fl 

Fl 

Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 

Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 

Fl 



FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116283-1 

SDG No.: 

Matrix: Solid ==-=-----
Lab ID: 460-116402-3 MS 

Level: Low =-::_ __ Lab File ID: K55562.D 
~~~-------

Client ID: CFMW-028a-S0-0.5-2 MS 

SPIKE SAMPLE 
ADDED CONCENTRATIO~ 

COMPOUND (mg/Kg) (mg/Kg) 
m-Xylene & p-Xylene ~~~ 0.0184 0.000099 u 
o Xylene .s,s.s 0.0184 0.00014 u 
Styrene 1=-F 0.0184 0.00013 u 
Tetrachloroethene b£::-, 0.0184 0.00025 u 
Toluene c--(... 0.0184 0.00017 u 
trans 1,2 Dichloroethene !t'f'r 0.0184 0.00035 u 
trans 1,3-Dichloropropene '"' 0.0184 0. 000090 u 
Trichloroethene ..s. 0.0184 0.00023U 
Trichlorofluoromethane f.. "f-. 0.0184 0.00031 u 
Vinyl chloride c.-- 0.0184 0.00035U 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 

Page 803 of 6464 

MS MS QC 
CONCENTRATION % LIMITS # 

(mg/Kg) REC REC 
0.00886 48 /79-121 F1 
0.00898 49 79-123 F1 
0.00735 40 78 123 F1 

0.0102 56 /73 130 F1 
0.0106 58 75 122 F1 
0.0136 74 80 129 F1 
0. 0112 6 72-121 F1 
0.0121 66 79-122 F1 
0.0185 101 68-136 
0.0194 106 70-134 



FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116283-1 

SDG No.: 

Matrix: Solid c:..::.:=.:c:...._ ___ _ Level: Low .::.::c.:___ Lab File ID: K55563.D 
~~~~---------

Lab ID: 460-116402-3 MSD Client ID: CFMW-028a-S0-0.5-2 MSD 

SPIKE MSD 
ADDED ~ONCENTRATIO~ 

COMPOUND (mg/Kg) (mg/Kg) 
1,1,1 Trichloroethane 0.0187 0.0138 
1,1,2,2-Tetrachloroethane 0.0187 0.0119 
1,1,2 Trichloro-1,2,2 trifluor 0.0187 0.0144 
oethane 
1,1,2-Trichloroethane 0.0187 0.0134 
1,1-Dichloroethane 0.0187 0.0144 
1,1-Dichloroethene 0.0187 0.0147 
1,2,3 Trichlorobenzene 0.0187 0.00210 
1,2,4 Trichlorobenzene 0.0187 0.00230 
1,2 Dibromo 3 Chloropropane 0.0187 0. 0111 
1,2-Dichlorobenzene 0.0187 0.00492 
1,2-Dichloroethane 0.0187 0.0142 
1,2-Dichloropropane 0.0187 0.0130 
1,3 Dichlorobenzene 0.0187 0.00504 
1,4 Dichlorobenzene 0.0187 0.00491 
2-Butanone (MEK) 0.0933 0. 0711 
2 Hexanone 0.0933 0. 0621 
4 Methyl 2 pentanone (MIBK) 0.0933 0.0649 
Acetone 0.0933 0.0965 
Benzene 0.0187 0.0129 
Bromoform 0.0187 0.0127 
Bromomethane 0.0187 0.0173 
Carbon disulfide 0.0187 0.0142 
Carbon tetrachloride 0.0187 0.0145 
Chlorobenzene 0.0187 0.00901 
Chlorobromornethane 0.0187 0.0148 
Chlorodibromomethane 0.0187 0.0130 
Chloroethane 0.0187 0. 0174 
Chloroform 0.0187 0.0140 
Chloromethane 0.0187 0.0179 
cis 1 1 2 Dichloroethene 0.0187 0.0135 
cis-1,3 Dichloropropene 0.0187 0. 0117 
Cyclohexane 0.0187 0.0127 
Dichlorobrornornethane 0.0187 0.0136 
Dichlorodifluoromethane 0.0187 0.0191 
Ethylbenzene 0.0187 0.00960 
Ethylene Dibromide 0.0187 0.0134 
Isopropylbenzene 0.0187 0. 00872 
Methyl acetate 0.0933 0.0568 
Methyl tert-butyl ether 0.0187 0.0150 
Methylcyclohexane 0.0187 0.0116 
Methylene Chloride 0.0187 0.0144 

# Column to be used to flag recovery and RPD values 

FORM III 82608 

Page 804 of 6464 

MSD QC LIMITS 
% % 

REC RPD RPD REC 
74 / 3 30 80 125 
64 9 30 72-131 
77 / 11 30 78-132 

72 1 30 76-124 
77 2 30 80-124 
79 5 30 79-132 
11 v 25 30 75-123 
12 20 30 74-124 
59 1/ 9 30 65-129 
26 1/ 14 30 80-121 
76 0 30 68-120 
69 1 30 77-124 
27 v 12 30 79-124 
26 v 15 30 79-121 
73 1 30 61-140 
67 I_... 8 30 78-120 
70 v 5 30 80-120 
68 v 6 30 75-120 
69 v 2 30 75-127 
68 7 30 19-150 
93 6 30 59-136 
76 1 30 74-130 
78 11 30 77-138 
48 4 30 80-120 
79 v 1 30 80-125 
70 2 30 67-143 
93 4 30 50-139 
75 ....... 0 30 80-122 
96 5 30 66-128 
72 ....... 3 30 80-123 
6.; ..... 1 30 75-124 
68 8 30 67-135 
73 ....... 1 30 76-129 

102 2 30 72-127 
51 / 3 30 79-124 
n 1 30 80-122 
47 2 30 80-125 
58 7 1 30 73-123 
80 3 30 80-120 
62 / 13 30 71-137 
77 / 3 30 79-128 

# 

Fl 
Fl 
Fl 

Fl 
Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 

Fl 

Fl 
Fl 

Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 



FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestArnerica Edison Job No.: 460-116283-1 

SDG No.: 

Lab File ID: K55563.D Matrix: Solid =-=-=----- Level: Low =-- ------------------------
Lab ID: 460-116402-3 MSD Client ID: CFMW-028a-S0-0.5-2 MSD 

SPIKE MSD 
ADDED ~ONCENTRATIO~ 

COMPOUND (mg/Kg) (mg/Kg) 
m Xylene & p-Xylene 0.0187 0.00854 
o Xylene 0.0187 0.00844 
Styrene 0.0187 0.00647 
Tetrachloroethene 0.0187 0.0109 
Toluene 0.0187 0.0108 
trans 1,2-Dichloroethene 0.0187 0.0140 
trans 1,3 Dichloropropene 0.0187 0. 0113 
Trichloroethene 0.0187 0.0122 
Trichlorofluoromethane 0.0187 0.0181 
Vinyl chloride 0.0187 0.0189 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 

Page 805 of 6464 

MSD QC LIMITS 
% % 

REC RPD RPD REC 
46 4 30 79-121 
45 ,/ 6 30 79 123 
35 13 30 78-123 
58 / 6 30 73-130 
58 1 30 75-122 
75 3 30 80-129 
61 1/ 1 30 72-121 
6E 1 30 79-122 
97 2 30 68-136 

101 3 30 70 134 

# 

F1 
F1 
F1 
F1 
F1 
F1 
F1 
F1 



LDC #: 3 t. 77.3:Jr / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
UVN I I 'U YYClV Cl L.VV l•;::a.ji•.III..::;:U: 

y r-.NA Were the LCS percent recoveries ("'oR) and relative percent difference_0.PQl within the QC limits? 
1... v LCS LCSD 

# LCS/LCSD ID Compound %R__Q..imits) %R (Limits) RPD (Limits) Associated Samples 

w.,. to ~lao - <!... (,"- < jb-I"J'-Il ( ) ( ) r,-z... MP.> 4110~~ 
~/1?Sl....o A. ( ) ( , I t.\v <~0 ) I 

(!.. ( ) ( ) 40 ( 3CJ ) ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: /of____! 

Reviewer: _,_F_,T_---::---:: 
2nd Reviewer: c::>(_ _ 

Qualifications I 

j 1-\.-...l P' <0 N_21 
j VI-I 'f 

JL 

i 

I 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mQ/Kq) (<50) 

Compound 6 7 RPD 

F 0.0097 0.0081 18 

v 0,00032 0,00027 17 

ssss 0.00074 0.00070 6 

EE 0.00022 0.00025 13 

TITT 0.0012 0.0012 0 

RRR 0.00091 0.00082 10 

sss 0.00026 0.00025 4 

cc 0.0012 0,0011 9 

V:IFIELD DUPLICATES\36773F1.wpd 

Page:_fot___!' 
Reviewer: C;2. 

2nd Reviewer: 
7~ / 

Qual 



LDC#: 3 (:, '773/- / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: C2.t 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/28/2016 F 

GCMS9 c 
v 
88 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.9867 0.9867 

0.4290 0.4290 

1.5386 1.5386 

0.8402 0.8402 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.1404 1.1404 14.3 

0.4522 0.4522 7.4 

1.6598 1.6598 10.3 

0.8999 0.8999 8.0 

Recalculated 

%RSD 

14.3 

7.4 

10.3 

8.0 



LDC #: <3 (. 773.,J==-/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

---- -

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2016 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 



LDC#: <3~7~/ 

METHOD: GCMS 8260B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ____ ~ 
Reviewer: FT 

2nd Reviewer: Cf 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
GCMS 12 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.4952 1.4952 

0.3269 0.3269 

1.5327 1.5327 

0.8964 0.8964 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5513 1.5513 9.5 

0.3320 0.3320 4.4 

1.5699 1.5699 7.2 

0.9457 0.9457 6.0 

Recalculated 

%RSD 

9.5 

4.4 

7.2 

6.0 
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METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
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Reviewer: FT 

2nd Reviewer: Q-1 ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C,)/(A,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, A;.,= Area of associated internal standard 
CK =Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comnound /Reference internal Standard) (initial) (CC) (CCl 

1 U>J l/ IP/1 l.P f (IS1) I. \~Ot.\ I· 1-J{; \.11\.-cqsO 
~ (IS2) 0.4~1-'Z.. 0. 't15to O.<f/Q.. 

j<-'1'f''N y 
(IS3) 1· hS")<i( I . 9-j '-\ 1·91l/ 

t'>~ (IS4) 0. 'i(19"J 0.8.1 (,'2:> O-IZ1b_21 
II Sol 

2 UA/ 1}7/\\tJ (IS1) 1-0<=>'j ~ \ ·0 "!_;, 
.,,,%1~ l?-5''Sb7 o .s<:;o7 (IS2) 

(IS3) l· S' ?~ \·VJt./ 
j (IS4) !; n . ..go~!-} 0 -~:03~ 

(IS5l 

3 \·0 (.p {,d 1-<J b(p 

o. ");;,? '9 o S??i 

1·'5'60 1·$'80 
v o.-g::.'fl tJ. I{~ <-I I 

4 I I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

::?J • I :!;~) 

c;.v 5"·Y' 
1-·0 -,.o 
7.-.~ ;,..(:; 

!\'/.?--- Lf..J.--
. zl,~ 7-/·l( 

1-l.t? 7-lo 
i0-1 IO·f 

(o. (o ?;.}a 
1'1? • 0 I )(.U 

Lf- )( t.J-1) 
/, 0 7.;2:> 
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Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
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Reviewer: FT 
2nd Reviewer: C.--(_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(<;Ji(A,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, Ais =Area of associated internal standard 
ex = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
AverageRRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl linitiaJ]_ (CCI I CCI 

1 0\2.0Clj"/ 1/7lilo ~ (IS1) I·'% I? 1·"'??0 J, .,'7, 0 

~ (IS2) o.::.?:W .0. :,g..?::> 0.35'1P.?> 
'I (153) ).S'k99 I . '-\-1 (p 1.41(, 
1519 (154) 0-"\ tst- 0.9014 0.9074 

'""' 
2 o I '1-lx- l/71llo (151) I. "\-"t L. IA!J.v 

(152) tJ. ~«>"+ o.?oc..~ 
(153) l . ('lo 1.--- I ,-Qpy 

(154) 
' !/ 0.91a~~ 0 ~r..,.,.y 

(1551 

3 l) '2-':3 '11-.:? 7/>/llp =b \-1'1~ 9 ,_ 'i ,~ \-g~ 

l'Y o.t.J.b41.- o. YJ!oO) '0 :':,9 (., '1 
y \. t.f"'' ~? I·~ 'b ).:9 ):{ 

.Bl0 O-\P4"'? 0, ~(,5 '-! o. 0o~<-l 

4 

CONCAL 4IS.WPD 

Reported Recalculated 
%0 %0 

li· ~ 1-f • 3 
1-"3 ~-~ 
·!p.Q (,.0 

t+· 0 £/.0 

l,a '') ft;' sf 

l-7 l-7 
o-s:- o,~ 
oz..-,0 '1-.Q 

?-'1 3,~ 

H·t, 1+(, 
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Reviewer: FT 

2nd reviewer: 6• o / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: ~y 

Surrogate 
Spiked 

Dibromofluoromethane t;"CJ. eJ 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole 10: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-0ichloroethane-d4 

Toluene-de 

Bromofluorobenzene 

Samole 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dfchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I 10 Sam ole : 

Surrogate 
Solked 

Dlbromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

ql\. I ot.Y: 
!)(). z.. tO <J 

L\1--1-' 'Fl 
c;l-r \0? 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Recorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

"6.1( (} 

lll 0 
"!<I 

lOb .,y 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 
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Matrix Spike/Matrix Spike Duplicates Results Verification 
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Reviewer: FT 

2nd Reviewer: @ _ 

METHOD: GC/MS VOA (EPA Method 82606) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I • 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ~Jo + I-f 

I II 
Spike Sample 

Spiked s~jif (Ad~'!,~, Concen~n 1-- Co(nc~r in/ 
Compound (1\A-1( v' 

(;l;i.'«Wit\l;;~l~~~ 
-~~~'It~~~~~i-.~~'?1.-~<~·;t''· ·- ~ "" \. (.,""" 

'J u 
''" 

f) u 
-

1, 1-Dichloroethene o. Oj•I'Jot o .o)£1/ tJO o.ot<j-D o.oH1 

Trichloroethene 0.0\2.. \ o. O\v'Z. 

Benzene 0.0\lt o.ot:t. '"\ 

Toluene o.o\O~ o-0\oB 

Chlorobenzene I; 0. 00"1?~ ~-~0~0, 

SC = Sample concentration· 

MSDC =Matrix spike duplicate concentration 

Moh' · "' · Motrlx Snl•~ 'I MSLMSO I 
Percent Recovery Percent Recoverv I RPD I 

c. "" "'' 

~~ 1/, 19 19 ~ s--
~~ "" 

(..(., h(.. 1 } e,, ~j b'l &"' 2- v 
5l) ~ ~ 513 1 l 
s-1 s-) 't'O f'O 4- .-J 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer. C4- _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate {if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: lCS:> l}-loo ?TI~s-

I I 
Spike Spiked Sam:7' I I CS II I CSD II I CSll CSD I 
Addj'/.. conce~t:"tio 

I II II I Compound ( "'./ ( "" \ Percent Recove~ Percent Recove!l: RPD 

'''~'"'"•]W<~il,;~olr~~ v c 
ULCSD I I II I II I Recalculated I tfft;~;;.\~~\~-~- ~- -~,-;._ ,"lh,_\'!c>''•'"' 

~-~';'f.1lf?f<f ~~.;~~~l.-..,, .. - ~::~~"f~~:;?.S LCS LCSD LCS ReEorted Recalc. Reeorted Recalc. Reeorted 
. 

1, 1-Dichloroethene 0.0:2.-00 tJD.-- o.o\""10 J0A qs- 9~ 

Trichloroethene O.olS~ "\~ <K' -r--

Benzene (;).() I"'P- "1l.o '1/.. v--
Toluene 0-0\lll 90 ''\0 / 

J D. o \"'' 0 
,, 

"\~ "l~ >.) Pr ./ v 
Chlorobenzene 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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Sample Calculation Verification 

JHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ()--./ 

...L,l:LJ:Nili/A!:l. Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {1\.){I,){DF) Example: 
(1\,)(RRF)(V,)(%5) 

.j1=y v, A, = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

Csu) C~) (/Joo~ internal standard 

I, = Amount of internal standard added in nanograms Cone.= l\-to'l-1 
(ng) ?ll 1,"'17 ( l· ~ "1'0~ ') ((?S"!)(o.~ RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

~ VV'-Q \ \<-- o. 000 '?"" Df = Dilution factor. -
%8 = Percent solids, applicable to soils and solid matrices 

onlv. 

Reported Calculated 

# Samole ID Comoound 
Co7centra~on C~ncentrati~n 

Qualification 

RECALC.WPD 



LDC Report# 36773F2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 18, 2016 

Parameters: Sem ivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

C FMW-040-S0-0-0. 5 460-116283-1 Soil 06/28/16 
CFMW-040-S0-0.5-2 460-116283-2 Soil 06/28/16 
CFMW-040-S0-1 0-12 460-116283-3 Soil 06/28/16 
CFMW-EB16-AQ 460-116283-4 Water 06/28/16 
CFMW-028a-S0-0-0.5 460-116402-2 Soil 06/30/16 
CFMW-028a-S0-0.5-2 460-116402-3 Soil 06/30/16 
CFMW-028a-S0-1 0-12 460-116402-4 Soil 06/30/16 
CFMW-DUP19-SO 460-116402-6 Soil 06/30/16 
CFMW-EB17-AQ 460-116402-7 Water 06/30/16 
CFMW-028a-S0-4.5-6 460-116402-10 Soil 06/30/16 
C FMW-027 -S0-0-0. 5 460-116402-11 Soil 06/30/16 
CFMW-027-S0-0.5-2 460-116402-12 Soil 06/30/16 
CFMW-027-S0-10-12 460-116402-13 Soil 06/30/16 
CFMW-EB 18-AQ 460-116402-15 Water 07/01/16 
CFMW-033-S0-0-0.5 460-116402-16 Soil 07/01/16 
CFMW-033-S0-0.5-2 460-116402-17 Soil 07/01/16 
CFMW-033-S0-1 0-12 460-116402-18 Soil 07/01/16 
CFMW-028a-S0-0.5-2MS 460-116402-3MS Soil 06/30/16 
CFMW-028a-S0-0.5-2MSD 460-116402-3MSD Soil 06/30/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

07/02/16 2MNitroaniline 32.8 CFMW-EB16-AQ NA -
(01 :43) 4-Nitroaniline 30.1 

07/02/16 2,4-Dinitrophenol 22.3 CFMW-EB16-AQ UJ (all non-detects) A 
(01 :43) 

07/02/16 Caprolactam 32.2 CFMW-EB16-AQ NA -
(02:16) Atrazine 27.1 
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Associated 
Date Comoound %0 Samples Flag A orP 

07/07/16 Pentachlorophenol 21.8 CFMW-028a-S0-4.5-6 NA -
(14:11) CFMW-027-S0-0-0.5 

CFMW-027-S0-0.5-2 

07/07/16 3&4-Methylphenol 23.2 CFMW-EB17-AQ NA -
(11 :37) Pentachlorophenol 22.4 CFMW-EB18-AQ 

Di-n-butylphthalate 21.5 

07/07/16 Caprolactam 25.5 CFMW-EB17-AQ UJ (all non-detects) A 
(12:05) CFMW-EB18-AQ 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB16-AQ, CFMW-EB17-AQ, and CFMW-EB18-AQ were identified as 
equipment blanks. No contamintants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples CFMW-EB16-AQ and CFMW-027-S0-0-0.5. 
Using professional judgment, no data were qualified when one base or one acid 
surrogate %R was outside the QC limits and the %R was greater than or equal to 10% 
and for samples analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-028a-S0-0.5-2MS/MSD 1 ,4-Dioxane 0 (29-73) 0 (29-73) R (all non-detects) A 
(CFMW-028a-S0-0.5-2) 2,4-Dinitrophenol 4 (26-137) 0 (26-137) R (all non-detects) 
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Spike ID ~s (%:/ MSD (%R) 
(Associated Samples) Compound Limits (Limits) Flag A or P 

CFMW-028a-S0-0.5-2MS/MSD 2, 3, 4, 6-Tetra chlorophenol 53 (57-113) 50 (57-113) UJ (all non-detects) A 
(CFMW-028a-S0-0.5-2) 2-Nitrophenol 62 (63-103) 59 (63-103) UJ (all non-detects) 

4,6-Dinitro-2-methylphenol 13 (51-124) 9 (51-124) UJ (all non-detects) 
Caprolactam 40 (44-129) 5 (44-129) UJ (all non-detects) 
Pentachlorophenol 27 (47-115) 23 (47-115) UJ (all non-detects) 
2,4-Dimethylphenol - 58 (60-98) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

CFMW-028a-S0-0.5-2MS/MSD 2,4-Dinitrophenol 200 (S30) NA -
(CFMW-028a-S0-0.5-2). 4,6-Dinitro-2-methylphenol 33 (S30) 

Bis(2-chloroisopropyl) ether 157 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) FlaQ AorP 

LCS/D 460-377604 2-Methylnaphthalene 61 (62-104) - UJ (all non-detects) p 
(CFMW-EB17-AQ 
CFMW-EB18-AQ) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-028a-S0-10-12 and CFMW-DUP19-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-028a-S0-10-12 CFMW-DUP19-SO RPD (Limits) Flag A or P 

Benzo(a)anthracene 0.036 0.044 20 (S50) - -

Benzo(a)pyrene 0.034 0.054 45 (S50) - -

Benzo(b )fluoranthene 0.043 O.Q75 54 (S50) J (all detects) A 
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Concentration (mg/Kg) 

Compound CFMW-028a-50-10-12 CFMW-DUP19-SO RPD (Limits) Flag AorP 

Benzo(g,h,i)perylene 0.023 0.042 58 (S50) J (all detects) A 

Benzo(k)fluoranthene 0.021 0.029 32 (S50) - -

Chrysene 0.031 0.057 59 (S50) J (all detects) A 

Di-n-butyl phthalate 0.013 0.015 14 (S50) - -

lndeno(1 ,2,3-cd)pyrene 0.027 0.044 48 (S50) - -

Phenanthrene 0.032 0.049 42 (S50) - -

Pyrene 0.045 0.089 66 (S50) J (all detects) A 

Fluoranthene 0.049 0.089 58 (S50) J (all detects) A 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD o/oR, data were rejected in one sample. 

Due to continuing calibration o/oD, MS/MSD o/oR, LCS/LCSD o/oR, and field duplicate 
RPD, data were qualified as estimated in six samples. 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be rejected (R) are 
unusable for all purposes. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-116283-1 

I Samele I Comeound I Ftaa I AorP 

CFMW-EB16-AQ 2,4-Dinitrophenol UJ (all non-detects) A 

CFMW-EB17-AQ Caprolactam UJ (all non-detects) A 
CFMW-EB18-AQ 

CFMW-028a-S0-0.5-2 1 ,4-Dioxane R (all non-detects) A 
2,4-Dinitrophenol R (all non-detects) 

CFMW-028a-S0-0.5-2 2, 3, 4, 6-T etrach to rop henol UJ (all non-detects) A 
2-Nitrophenol UJ (all non-detects) 
4,6-0initro-2-methylphenol UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,4-0imethylphenol UJ (all non-detects) 

CFMW-EB17-AQ 2-Methylnaphthalene UJ (all non-detects) p 
CFMW-EB18-AQ 

CFMW-028a-S0-1 0-12 Benzo(b )fluoranthene J (all detects) A 
CFMW-OUP19-SO Benzo(g, h, i)perylene J (all detects) 

Chrysene J (all detects) 
Pyrene J (all detects) 
Fluoranthene J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Field duplicates (RPO) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

9 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F2A_RA4.DOC 
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LDC#: 36773F2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116283-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: fl /1 ;p //b 
Page:_lof__J-

Reviewer: P7 
2nd Reviewer:-=.c;:c:::.-c__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

# 
8 

94 

10 

11 

12 

13 

I llalidaticc .!\[ea I I Commeots 

Sample receipt/Technical holding times A tb 
GC/MS Instrument performance check A f 

Initial calibration/ICV A tA 'i!(o ~ !:;..,0 (;...- !ol ~:30 
Continuing calibration D. 

I 
<!.t:l\j ~7-0 

Laboratory Blanks A 
Field blanks ~9 'Cb = 1..\- ClJ lt.\ 

Surrogate spikes ~v-J 

Matrix spike/Matrix spike duplicates svJ 
Laboratory control samples .!:;;.vJ ~IV 

Field duplicates C:>W j) 

Internal standards b.. 
Compound auantitation RULOQILODs L 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-S0-0-0.5 

CFMW-040-S0-0.5-2 

CFMW-040-S0-1 0-12 

CFMW-EB16-AQ 

CFMW-028a-S0-0-0.5 

CFMW-028a-S0-0.5-2 

CFMW-028a-S0-1 0-12 

CFMW-DUP 19-SO 

CFMW-EB 17-AQ 

CFMW-028a-S0-4.5-6 

CFMW-027-S0-0-0.5 

CFMW-027-S0-0.5-2 

CFMW-027 -S0-1 0-12 

.6... 
A 
6, 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~p, 

0 
D 
EPJ 

L:\Roux Associates\Columbia Falls\36773F2aW. wpd 1 

-

' ' 

\..C!-b/D 
1.~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-116283-1 

460-116283-2 

460-116283-3 

460-116283-4 

460-116402-2 

460-116402-3 

460-116402-4 

460-116402-6 

460-116402-7 

460-116402-10 

460-116402-11 

460-116402-12 

460-116402-13 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/28/16 

Soil 06128116 

Soil 06128116 

Water 06128116 

Soil 06130116 

Soil 06130116 

Soil 06130/16 

Soil 06130/16 

Water 06/30/16 

Soil 06/30/16 

Soil 06/30116 

Soil 06130116 

Soil 06130116 

I 



LDC #: 36773F2a 
SDG #: 460-116283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

~4 CFMW-EB 18-AQ -pPJ 460-116402-15 

"' 15 CFMW-033-S0-0-0.5 460-116402-16 

16 CFMW-033-S0-0.5-2 460-116402-17 

17 CFMW-033-S0-1 0-12 460-116402-18 

18 CFMW-028a-S0-0.5-2MS 460-116402-3MS 

19 CFMW-028a-S0-0.5-2MSD 460-116402-3MSD 

20 

21 

22 

23 

lo, 
Notes· 

- M.\? 41.0-?1"1~., '"1- ~\? 1.\ t..o- "!>11\ bo 
I- I Ml» J.).fto - '317!:;~ fl- r.b Ml? LI-Llo- '31lb ol.t 

L:\Roux Associates\Columbia Falls\36773F2aW.wpd 2 

Matrix 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:_!}l!) Jb 
Page: __ ::~t_ __ y 

Reviewer: rP-1 
2nd Reviewer:_~~= 

Da e 

I~ ~;16 
"! OJ. 
Olila{l/16 

1\!"1 
Oila0/16 

1~, 16 

0'6/30/16 

06/30/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_i_of_;;2-
Reviewer: r7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of,...... 
Reviewer: PI 

2nd Reviewer:~ 

Level IV Checklist_B270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

------

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YY'f.. 2,3,5-Trimethylnaphthalene 

B. Sis (2-chloroethy\) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZL Perylene 

C. 2-Chtorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)ttuoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz.{a,h)anthracene DODD. qls/trans-Oecalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybls(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di·n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethy/amine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l.!:!ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. 8utylbenzylphthalate TTT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol 888. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene N~~~; J1 '-\, (., - ) 
•w:t tblt:IN 11~ 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a)anthracene \J\N. Benzonaphthothiophene 0000. ?·P-1 ~~~;~\p~ 0 ) 
~ ' 

R. 1,2,4-Trich/orobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WINW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bls(2·ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



s c. 773r ,;)~ LDC#:_ . 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

le se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

:..L.,P--PA,_ Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
.. N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

# Date Standard ID Compound 

t l711.lii.P ltC.JJ _,.,_, .1»1'--1 
- •o!i.PJ 1-\i=\ 
,-\ ee 

I"' 111-z-IJt.. Q...CJI) -1"9 1-\MtA.lv\ 
-\- I 62.\14 ![\{ ll 1:. 

1-r 11,~ ~'r fU.J.I - ~ 
-

TT 

Finding %0 
(Limit: ~20.0%} 

"1>1-. </, 
~v-~ 

'?-o. I 

;, 1--·7--
-:J:q. I 

~H:J 

Finding RRF 
(Limit: >0.05) Associated Samples 

I y, \VII; q~o- ~T11o P 
' 

_1. 

-¥ 

_\'0 .....;>" _l '"]....-" 

Page:__{af_/ 
Reviewer: FT 

2nd Reviewer: C?1 -

Qualifications 

jt~~ (~1? Ill 
j ·[\.1..1/.t\ \. 
j't4.M),A 

J+~/A \N'\0 
~ ' ' 7 
' 

..c._ 

.) -+ c1..AXi I A 
I ~I) 

+ I 111lt1 C.c.!. "\f- (p ~g.- ~;~.r-- OJ,d T _}-+ JJ: /A • ti}? 

+ II 1::>-,/ T1 7-1-. '-/ l'lle> 'L!t:.o -?l11...Qf:j 
t X')( "2-). c;-

.. 

I 

- 1-71-::;Trtp CMJ - l.p ""- tv\. t--'1. IV\ ~-"" ~ ~'\ 11.\~N-\ tJ.V 
·b .. o.::; 

CONCAL.wpd 



LDC #: '3b 77 '?::.,Tc:?Ci..../ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
lease see aualification below for all auestions answered "N". Not aoolicabl 

' " •• ._., ... f"'"'"""..,."' '"""""">.#11,_...,. \lUI~} lVI ._. ... ,._.::11""'"" ... OOHIIIII ............ ,,.,,.._., 

Y NJN/V If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
Y NIN If anv %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# SampleiD 

L\ 
' 

,, 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

\!:>~ 

o;,W<Y'Oq,_~ 

" 

. 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

o...;:;\ 

%R (Limits) 

'1-\ < '-/~ ~IW 
( ) 

( ) 

( ) 

s ,' d-1. U~v\ < ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

1"\-'0 

1'\.-V 

Page:___l__of_ J 
Reviewer:_fl 

2nd Reviewer: Q 

Qualifications 

a. )( 

I i 
v 

""hv-...J/ tU'V ~ PL--
v 



LDC#: <3 '77 3Tc9"'t..., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~f~ 
Reviewer: __ FT _ 

2nd Reviewer: ~ =--

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

# 

associated MS/MSD. Soil/ Water. ~ 

Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percenf differences (RPD) within the QC limits? 

MSIMSD ID 

\1£ q.. \"' 

MSD.wpd 

MS 
Compound %R _(limits)_ 

1.1:. 1.1 0 (~<>t-1~ 

1-l"' tJ w 1 .s-~ ( s-1-n"?l 

MSD 
%R(Limi!& 

0 ( ~<=>t-l3 
5b ( ~1-1\"C 

RPD (Limits) 

1-1-H . 1. '1- ('2.(..-1:>"171 o ( -z.b-l~ft 
VI~ N I '1}!d b2( 1.. ?diD:!? ~"\ ( lo3-)t:?P 

pp I~ ( S\-})-~ I "\ ( 5"}-\J.~ 
lv\MM.M 'L~O ( 4 ~-IY-f I " ( 4~:11-'"Y 

TT 1-}_L~L""l-? ( 1.1'1-l IS! 
e- ( ) 1 qa ( r.o-:ro 
1-li-\ l I 2.00 ( .:?>0 l 

Pr l I 3:? ( 30 l 

tJ\iv\M l I~ ( ;!.0 l 

Associated Samples 

""' 

lL 

Qualifications 

'1-Lr-/D- ~ ~v 
.:. - /lA!!./ A. 
} -/ fl--/A-

.J.- /!A1 j. . ..b.. 

J-/~M/6 

IL 
jJA)'V /D.. 

J.. 



LDC#: .:3t.773f"c;)~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~=--"!>rN"'iA7 Was a LCS required? 

Y (jf?DJJA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~1o AII>O- vJ (,..\ ( '-4-l-Dtf ( ) ( ) 9 , .. j, 
~111o ot..\- ( ) ( ) ( ) f'J\'6 'lloO-YT11o04 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l . ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( ' J ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( ' 

LCSLCSD. wpd 

Page: _(at__::( 
Reviewer: _fl 

2nd Reviewer: C1f...----

Qualifications 

-fiVI...l I PJ NJ>) 
I '- / 

. 

I 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 8270D SIM) 

Concentration (mRIKR) ('50) 

Compound 7 8 RPD 

CCC 0,036 0.044 20 

Ill 0.034 0.054 45 

GGG 0.043 0.075 54 

LLL 0.023 0.042 58 

HHH 0.021 0.029 32 

DOD 0.031 0.057 59 

XX 0.013 0.015 14 

JJJ 0.027 0.044 48 

uu 0.032 0.049 42 

zz 0.045 0,089 66 

yy 0.049 0.089 58 

V:IFIELD DUPLICATES\36773F2a.wpd 

Page:__{_of__/ 
Reviewer:~ 

2nd Reviewer: 

Qual 

Jdet/A 

JdeUA 

Jdet/A 

Jdet/A 

Jdet/A 



LDC#: 3b773/'~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~_/ 
Reviewer: FT 

2nd Reviewer: C?t. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms6 s 
GG 
uu 
DDD 

Ill 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF120 std) 

1.8457 1.8457 

1.0042 1.0042 

1.1427 1.1427 

1.0740 1.0740 

0.9683 0.9683 

1.1172 1.1172 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8209 1.8209 2.9 

0.9858 0.9858 5.4 

1.1254 1.1254 13.5 

1.0221 1.0221 8.3 

0.9321 0.9321 4.4 

1.0217 1.0217 17.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.9 

5.4 

13.5 

8.3 

4.4 

17.5 



LDC #: .3{, 77 3 ,Tc) ""1.. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __Cof / 
Reviewer: FT 

2nd Reviewer: Of 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/t/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Where: 

Recalculated 

(RRF20 std) 

1.9736 

1.0594 

1.1896 

1.0990 

0.9301 

1.1986 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.9211 1.9211 4.9 

1.0556 1.0556 5.0 

1.1746 1.1746 4.6 

1.0864 1.0864 3.8 

0.9310 0.9310 3.4 

1.1275 1.1275 7.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.9 

5.0 

4.6 

3.8 

3.4 

7.3 



LDC #: 3 (, 77 .3j=c) 9__ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~f~ 
Reviewer: FT 

2nd Reviewer: Of 
~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/29/2016 A 

gcms13 s 
GG 
uu 
DDD 

Ill 

Reported 

(RRF10 std) 

1.6080 

1.0555 

1.1678 

1.1644 

1.1134 

1.1342 

Where: 

---

Recalculated 

(RRF10 std) 

1.6080 

1.0555 

1.1678 

1.1644 

1.1134 

1.1342 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5917 1.5917 2.5 

1.0481 1.0481 4.2 

1.1659 1.1659 4.1 

1.1714 1.1714 3.6 

1.0769 1.0769 6.8 

1.0173 1.0173 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.5 

4.2 

4.1 

3.6 

6.8 

12.3 



LDC #: <..3 b 77 Qr~ ""l_. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __(of_/ 
Reviewer: FT 

2nd Reviewer: ot_ _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/2/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7476 

1.0721 

1.1841 

1.2040 

0.7831 

1.1349 

Where: 

Recalculated 

(RRF20 std) 

1.7476 

1.0721 

1.1841 

1.2040 

0.7831 

1.1349 

Ax =Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6195 1.6195 5.6 

0.9763 0.9763 12.8 

1.0214 1.0214 18.4 

1.1191 1.1191 7.2 

0.7292 0.7292 8.6 

0.9996 0.9996 19.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.6 

12.8 

18.4 

7.2 

8.6 

19.7 



LDC #: 3G, 77 ,3rd <;;>.,._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:______Q____ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C0)/(A;,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, At,.= Area of associated internal standard 
Cx = Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated II Reported I Recalculated I 
Standard ID I Calibration Compound (Internal Standard) Average RRF Jl RRF I RRF II %0 I %0 I 

# I Date 

1 IU\}-§ 

ow~ 

2 

3 

UJV _-r;; 
It \) 

i!..uJ-(p 
n:::./ 

1/ k>\llt> 

l/11ltp 

1]1]\ltl 

lA 
5 

I<=!~ ---, 
(Jill\ 

~ 
ITJ: 

~::,. 

~ 
16E: 
l11\t 
wo 

II:t-1 

(Initial) (CC) __ _ (CC) _ 

(1st IS) I \.l.o\"15" t.too:? .. 1- too..:? 
(2

00 

IS) I 0. "''"...., o ."! 't"2-I 0."'\~J-/ 
(3"1sl I I. 01-1'\- o."l''Q2- 0 ."j'-)oP' 
(4•1sl 1 I- tiC! ..l· I "02:> _1-_1'11~ 

(5. IS) I ~"17-- 0-lt'-19 0~ 
rs• ISl I o -"1 "'!<;yIn \. \Sl l·lS-

f1st IS) t.\..BlP \. t?ll."' 
(200 IS) 0-"?loS" 0 ·"'(~S" 
{3rn JS) 0 -"\~1,. 0 o .'l'lr,.,O 
(4.1S) ....1:...12- 4' I· \'l-(.,;1 
(5• IS) o-1!,11 0-11.> 1 
~ I· 1 I I ..1·1\1 
_11_sl_lSl_ I I· ~1-Q"'l 1·"119 _L919 

(200 IS) I Q_.c:ffi_5'5 I· 0 0] _l-1?0) 

(3" IS) I I . l '2- 5''-!- ·t.o qo }.o417 
,4.1S) 1 r-o:P"-' __l,j~? _Us':?> 
(5" IS) I 0 f\ '?>;;!. I ci1±SU oMSD 
rs•1s1 I I· 02--l '. P.·"l }.)"y"1 

' 

.J:O _i'O 

~-'-1 .:3.'t 
1·'1 ,_., 
I. ?--" _p . ....-
.-z-.-U }..Q 

IC/ IC:Z 
u· If. 

LJ • I 
'-~ ..J:• 

o:.!:f_ 0·\o 
'S.}/ S-..1!._ 

Jl-:;Y )).1:' 
S"d 5'-' 

..1-~ ..1-~ 
,(, _:j.~ 

p .. ,'Q _17--· 
1-\f _1-_L 

.iO. ~ ...til. .. ':>. 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: _3b 77 3j=d> ...._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:__q,__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (AJ(C.)/(1\,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, Am= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated II Reported I Recalculated I 
Standard ID I Calibration 

# I Date 
Compound (Internal Standard) Average RRF 11 RRF I RRF II %D _I %D I 

1 I&,~_,, 11/1111. .. 
oo'f[, 

2 I cffi-I? rl/"2./llo 

3 

A 
s 
~-~ 
<A~ 

-se-r 
:C. :I:-_I.. 

IL\ 
s 

Cbt.6 
hAl 
iwD 

I1:-:l 

(1st IS) 

(2"'1S) 

(3" IS) 

(4.1S) 

(S• IS) 

~ 

<1st !$) 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

(6"' IS) 

f1st IS\ 

(2"'1S) 

(3"15) 

(4.18) 

(51h IS) 

f6111 IS) 

(lniti'!!L.__j (CC) (CC) _ 

l.::l -z-1 I ...t:..:iO I _ j.''\0 ) 1·0 ,.o 
1 · o<;5/.,., \.OS~ 1·05?;? 0·"2-- 0.]/ 
1·11'\-1,.. I· t£5" HIK" 0__3 ost 
I. tJ'i3G.L\- 1-0~2. I·09Y o. s; o.~ 
-o -~ :>]'0 

__1-_l_n s;-
0 .l(\o 2--z., 

_l:.l.':l'L 
o.~-z--.Y 
THV 

~-4 
_}? 

..:l'}-_ 
__:,;:? 

IS'11- 1-~11 __lj.j_/ '. c.,.. ~ f-lo 
j.oJ..i~q I·0'-\1-\- l-01'/ {).'-f 0.:..1_ 
I· \b\'1 I· \\4~ 1-lb-:? 0-3 o:l. 
\·111'-1 \-11.. -z, I-I~? 0-]_ o.l 
I· Ql(:,Cf I.\? "'1 __l-l3c S'- 25 s:~ 
t'-ol1:3 _j-__o 9 tJ (-090 ""]_- 7- I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_.....r:.FJ_/ 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

Sample 10: -!- 1 

Surrogate 
Spiked 

Nitrobenzene-dS ~-0 
2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol I ]/ 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Samole!D: 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-Fiuorobipheny/ 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2.4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole!D: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terpheny1-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

C'IICCI""AI /"" ,.,,.,...! 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

";?.1 C.t 
?1- '2- 1~ 
J~·4J 11 
:.\-J IP? 
Zip ·1-- ~'J 
1"1·0 ".:>o..j 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

V7 0 

ltJ. 
77 
&? 
S"J..-' 
-,-;~ 

' I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: <.3b7?3;FcJq__ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _______IT 
2nd Reviewer: cYI _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 • (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD =I MSC- MSC I' 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: I"' ~ \"') 

~ 
Spike Sample Spiked Sample 

Ad~ Conce·~'~tion c(';~t[i!on / 
(M,q, '0' ( L.- './ 

M~ U v .. ~n IJ (/ .. ~ ... Un 
Phenol :!>.-I I ., .-!] IVO '--~ 1 7.."1..1 
N-Nitroso-di-n-propylamine j..ll: I 2-10 

4-Chloro-3-methvlohenol 'J. ,1;'' "}. ?5" 

Acenaphthene II • 2-1'l(' ').. (p? 

Pentachlorophenol ! 1-r.\Y r.L\Y 2- o1 I -1~ 
Pyrene ?J.1) 3>·1 I ,II .3-o? 2- "[S"' 

SC::: Sample concentation 

MSDC = Matrix spike duplicate concentration 

··-···. ~ . ... ·, ~ .... I lli!SlMSD 

Percent Recoverv Percent Recoverv I RPD 

o. -·· o • .,,_ 
o. -·· 

fat lo/ lo\ &1 ~ "' 11P 7& 1:? "I?/ L\- t.j 

"" bt Ia? 01, 7 I 

IS'" "'K" 11 11 .s- ..!;, 
t--1 1--'1 '2--~ i}i; I~ I-s' 
'b~ ICY 19 I""' ?_::> ':, 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: 3 (, 77 3F..:l ""'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer:--q___ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples\!(;!) L\1.> t:l - ?IJ ?:>1:/ 

I I 
Spike Spike I I CS II -ICSD II 
<~w conce~iv I II II Compound (I"'S~ I Percent Recove!::i Percent Recove!::i 

I <'"- \J VI""" 1 r<> ~ L: """ "' ~ Rocolc 

Phenol ~-~""'? tJA- 2-Co 1 ~ .(o l 
N-Nitroso-di-n-propylamine 1-¥>1 7- .(,;, 1 ---4-Chloro-3-methvlohenol 2-1§"" 1- .--r;' --Acenaphthene 1-.1 I 2·11 ~ 
Pentachlorophenol (,.1..1 -~·1'"\ "' -1 GiJ ~ 
Pyrene .3.?) IJ 2-9,/ ... ·'17 tvl'r / 

_..--/' 

~ 

1 CSll esc I 
RPD I 

Comments: Refer to Laboratorv Control Sample/LaboratorvControl Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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LDC #: 0~ 773f"~q_, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 6A-- / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(IlN,)(DF)(2.0l Example: 
- J 0'102-[1., ., 

(A,,)(RRF)(V,)(\f,)(%S) 
~~ I I. T A, = Area of the characteristic ion (EICP) for the Sample I.D. . 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

:J"''O!l1- C qo .o) (t) I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or "19 C/..., (o-; ("·'1'1"19 ( 's. 0 u: 'J-) ( 0. "~') grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

Mo \'rr %8 = Percent solids, applicable to soil and solid matrices '2 . .3 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( l ( l Qualification 

RECALC.wpd 



LDC Report# 36773F3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 15, 2016 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFMW-040-S0-0-0.5 460-116283-1 Soil 06/28/16 
CFMW-EB16-AQ 460-116283-4 Water 06/28/16 
CFMW-028a-S0-0-0.5 460-116402-2 Soil 06/30/16 
CFMW-EB17-AQ 460-116402-7 Water 06/30/16 
CFMW-027-S0-0-0.5 460-116402-11 Soil 06/30/16 
CFMW-EB 18-AQ 460-116402-15 Water 07/01/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-0DT and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB 16-AQ, CFMW-EB 17 -AQ, and CFMW-EB 18-AQ were identified as 
equipment blanks. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

LCS/D 460-377331 4,4'-DDD 31 (S30) UJ (all non-detecls) p 
(CFMW-EB17-AQ Dieldrin 31 (S30) UJ (all non-detects) 
CFMW-EB18-AQ) Endosulfan sulfate 31 (S30) UJ (all non-detects) 

Endrin aldehyde 31 (S30) UJ (all non-detects) 
Methoxychlor 33 (S30) UJ (all non-detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to LCS/LCSD RPD, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-116283-1 

Sample Compound Flag AorP Reason 

CFMW-EB17-AQ 4,4'-DDD UJ (all non-detects) p Laboratory control samples 
CFMW-EB 18-AQ Dieldrin UJ (all non-detects) (RPD) 

Endosulfan sulfate UJ (all non-detects) 
Endrin aldehyde UJ (all non-detects) 
Methoxychlor UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
116283-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36773F3a 
SDG #: 460-116283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc Area 

I. Sample receipUTechnical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICV 

IV. ContinuinQ calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes /t., 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quanlitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance 

VI\/ "' oil ,, ' 
Note: A = Acceptable 

1 I 
2~ 

32.. 

4 q 
5,.. 

d 
7 

8 

9 

10 

111 

Notes 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-S0-0-0.5 

CFMW-EB16-AQ 

CFMW-028a-S0-0-0.5 

CFMW-Es11'7-AQ 

CFMW-027-S0-0-0.5 

CFMW-EB;{ 8-AQ 

I I 
A1A. 

6.. % 
A,A 

/'.... 

D. 
W) t:b -
A 
~ 

.svJ \-<!AIO 

N 
D. 
A 
b.. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

h) Ml!:> '-\1:>0 ~ ? TJ'l-l Pt ~·Me, tllbt>" ? 11 Jlj. lo 
!;) - ~11'-l ~7 ~ - ~,...., ~0 l 

tJI~ Lli.o- ?11 ::~ ~0 ~ 

L:\Roux Associates\Columbia Falls\36773F3aW.wpd 

Ccmmecls 

~v!ld .... -z,O 
~ 

c-ui .6 z-<) 

7~ 4 c: 

D =Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-116283-1 

460-116283-4 

460-116402-2 

460-116402-7 

460-116402-11 

460-116402-15 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/28/16 

Water 06/28/16 

Soil 06/30/16 

Water 06/30/16 

Soil 06/30/16 

Water ~{a~~1~"' 

I 



LDC #: 0 (p 1 7 3 f" 3 ""- VALIDATION FINDINGS CHECKLIST 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
each 12-hour shift? 

Level IV checklist_8081A_rev01.wpd 

Page:_iot_!-
Reviewer: f=1 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

If the percent recovery (%R} of one or more surrogates was outside QC limits, was 
to confirm %R? 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
I 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:Yt>f Y 
Reviewer: FT 

2nd Reviewer: ,:;;; / 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane I 
B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

' 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

No res: __________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Oocuments\WORKSHEETS\GC\l3\comp list pcb pest.wpd 



LOG#: <.3~ 77 <3/"'-3q_ 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I I IT\ VVGI>:l Gl LVV lt;;l..jUIIVUl 

y r!J/A Were the LCS percent recoveries (%R) and relative percent difference l_RPDj_ within the QC limits? 
'-

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (limits) RPD (Limits) Associated San:!I!!_es 

~..~to r+r..o - M ( ) ( ) ~~ ( .30 ) tl. ~ tilt'> 1-\l,Q-"'-"'"h."> 

~11::,:. I I ( ) ( ) '? 1 ( ) 

N ( ) ( ) '?) ( ) 

!\ ( ) ( ) '? I < ) 

f ( ) ( ) 'J? ( )I ) i/ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Reviewer: _,_F_,Tc__ __ 

2nd Reviewer: ~ 

Qualifications 
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LDC #: ? (., 17 3 r _3...._ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _I of _l 
Reviewer: FT 

2nd Reviewer: q 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

----- -

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

~-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



Loc #= "7t.. T-r:. r~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __J_ of_J 
Reviewer: FT 

2nd Reviewer: 9 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

-

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: ~" 773.Fdq_ 

METHOD: GC~HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer:___EI 
2nd Reviewer: _Qt. 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)/ CCV I ID Date Compound 
CF/ Cone. # 

CCV Cone. 

1 W[-1). 7}lo/llo e.nd.o!.u.\~ \ ~0. \0 0 j_>Oj_ 

~I \V\l~~~lo( :'~~·~ 
I ~ cwf) 41?·"' 

>I __<io.'j 

2 <!e-\1-'-t 7/11/t'll "f''· "'].. 
"''t? "11-, I 

t oi 
Jo I 

3 
~'i-s- 7{-s /JI, _j~. 2> 
1"?57 

\00 

0\L,.)( 

ai=~o. 0 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

rol _~:_t) t.i_ 
"'q:y >·V ~->£ 
%·~ -o-" ::J,.""")/ 

"10~ "'j.v- ,,y 

'1'1-Y o-2{ Oi( 
"1:1· ) "7-·l "1-'·i 
_lo_i "!J./ 3-:-] 

to J J·Y \·Y 
")l( . .;, ).1 1-1 
)00 o.y o.1 
<>jb~ ""3 -~ ..a·r 
"':=t.D 3-0 .?:.-t7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: )C.7[3./3....._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I B:ecalclalatad I 
Calibration Average CF/ 

I I Standard ID DatefTime Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

I!..C~- Lj 1/s It!.. e.N\do;,..c~ I <Wf).. \0 0 -'1:'1· (_, "l"'-!o o-4 
0 l10 t;k 1.1. . ~ c,\1\"( v "'~ ."\ "\S'-9 4. ) 

l ~ wt' I )0 0 l oo. l o.Q 
~ l; I 0. t.j. \\0 0. "' -.3.~ 

CWI- Ll.. -T/>: /lit? 91.-D ~-lp.O <\-0 
\~7s;:- ~~ "14·'? -s.-; 

9"1. I <>1"1- ) 
0 ·"'' "'q,A ~-t.l I . <,p 

u.v-+ "1 /io !I\,. I t:J"O joo.<>?- o·:1-' 

0112-- "''~.ez~ "1~- ~ 1.\'-2---' 

i 
~o4 10"~- (o .:?>-!o 

I ' 1/ 1°1 J0 1. 1 I· ) 
- - ---- - --

Page:~~ 
Reviewer:_____EI 

2nd Reviewer:-Of.______ 

I Becalc111ated I 

I l 
%0 

o.4 
tf .) 

o.O 
~.r 

<j-.0 

s.1 

0 . "'' 

J·(, 
o. "// 
lJ·Y 
3·(, 
I . I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: <.3 (, 7 7 6 ,F3 "'--' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:__{_ of_/ 

Reviewer: FT 
2nd reviewer: ()" / 

0 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

SampleiD: ,!\:::-

Surrogate 
SurroQate Column Spiked 

I I I I 
Tetrachloro-m-xylene MJ-' ~.o 
Tetrachloro-m-xylene !A!f) 
Decachlorobiphenyl c.-U';Y 
Oecachlorobiphenyl <!.Nn 

SamplelD: 

Surrogate 
SurroQate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblohenvl 

Sample I D : 
Surrogate 

Surro~:~ate Column Spiked 

I I I I 
Tetrach!oro-m-xylene 

Tetrachloro-m-xy!ene 

Decachlorobiphenyl 

Oecachlorobiohenvl 

SampleiD: 

Surrogate 
Surrogate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Where: SF =Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

'l-l· (p -!0 

'2..1· 7 s~ 

b"JI·? \,_;:;-
110."1 ~ 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
0 (J 

n-
I~ 
~ v 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: _____________________________________ _ 



LDC#: 3~773.?.3'=\ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: ~f_:( 
Reviewer: C? 

2nd Reviewer: q 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 DO* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSG = Spiked sample concentration 
SA= Spike added 

LCS :::: Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: t,c..6 L}(oo- '31121 D 

f LCS II LCSD IC LCS/LCSD I 
Percent Recovery[ --~ercent Recovery jj__ __BFJD J 

LCS LCSD r=-- Reported I Recalc. II__ R~porte_d~ _____B_ecalc. JJ RepQ_~ Recalc. J 

gamma-BHC I ~: II 0·1~] I 
NL'>. 

4,4'-DDT ~ Q .. \:,0 .J.f\ -------
q S" I ~ II I II L-----"' 

_c"L]_ ____ I '11 

-----

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_L_of__L 
Reviewer: !7 

2nd reviewer: 
1 

/ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) ()v 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !6J.{!,ill{,)(DFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

~~oco-.?112-10 t.!, 4 PO} A, = Area of the characteristic ion (EICP) for the Sample J.D. ~ 

compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= ~1. "'.? "'> j ?"'') ) (JoO 2 (lo 2 I, = Amount of internal standard added in nanograms (ng} 

c~'?lf'2.'?'-'6""7) ( 0."\?l~) (K') L\OOu) v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 
(), \0:> 0 M'tr IY %8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36773F3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-040-S0-0-0.5 460-116283-1 Soil 06/28/16 
CFMW-040-S0-0.5-2 460-116283-2 Soil 06/28/16 
CFMW-040-S0-1 0-12 460-116283-3 Soil 06/28/16 
CFMW-EB16-AQ 460-116283-4 Water 06/28/16 
CFMW-028a-S0-0-0.5 460-116402-2 Soil 06/30/16 
CFMW-028a-S0-0.5-2 460-116402-3 Soil 06/30/16 
CFMW-028a-S0-1 0-12 460-116402-4 Soil 06/30/16 
CFMW-DUP19-SO 460-116402-6 Soil 06/30/16 
CFMW-EB17-AQ 460-116402-7 Water 06/30/16 
CFMW-028a-S0-4.5-6 460-116402-10 Soil 06/30/16 
CFMW-027-S0-0-0.5 460-116402-11 Soil 06/30/16 
CFMW-027-S0-0.5-2 460-116402-12 Soil 06/30/16 
CFMW-027-S0-10-12 460-116402-13 Soil 06/30/16 
CFMW-EB18-AQ 460-116402-15 Water 07/01/16 
CFMW-033-S0-0-0.5 460-116402-16 Soil 07/01/16 
CFMW-033-S0-0.5-2 460-116402-17 Soil 07/01/16 
CFMW-033-S0-10-12 460-116402-18 Soil 07/01/16 
CFMW-040-S0-0-0.5MS 460-116283-1 MS Soil 06/28/16 
CFMW-040-S0-0-0.5MSD 460-116283-1MSD Soil 06/28/16 
CFMW-028a-S0-0.5-2MS 460-116402-3MS Soil 06/30/16 
CFMW-028a-S0-0.5-2MSD 460-116402-3MSD Soil 06/30/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB16-AQ, CFMW-EB17-AQ, and CFMW-EB18-AQ were identified as 
equipment blanks. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-028a-S0-10-12 and CFMW-DUP19-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
116283-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36773F3b VALIDATION COMPLETENESS WORKSHEET· 
SDG #: 460-116283-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A} 

Date: g ;}v/;£. 
Page:_l_ofJ 

Reviewer: 17 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac Area I I Cam meets 

I. Sample receipVTechnical holding times lA ,f). 

II. Initial calibration/ICY A,..!;. 0 /; pc.J) /_/_ c v ""nJ 
Ill. Continuing calibration fJ.. ~ £P-0 
IV. Laboratory Blanks .f. 

v. Field blanks ~ 9 6\? _,- t.\1 "\ I 1~ 
Surrogate spikes 1\ '? A 

I 

VI. 
I . 

A VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples A o,.eb/op 
IX. Field duplicates tJO \) -"l 'B 
X. Compound auantilation/RULOQ/LODs ~ 

XI. Taroet compound identificatio~ .& 
v" "' '" ,, ' 6. 

Note: A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID I Lab ID Matrix Date 

~ CFMW-040-S0-0-0.5 Soil Q6/28/16 

-2 CFMW-040-S0-0.5-2 Soil 06/28/16 

J CFMW-040-S0-10-12 460-1 Soil 06/28/16 

460-116283-4 Water 

5 ~" '·' 460-116402-2 Soil 

6 '" '<.? 460-116402-3 Soil 

7 10-12 V 460-116402-4 Soil 06/30/16 

a ,A, 0 460-116402-6 Soil 06/30/16 

9 "'17-Ao 151? 460-116402-7 Water 

ITo -~ 460-111 Soil 

111 '·' 460-116402-11. Soil 

112 '<.? 460-116402-12 Soil 

113 1460-116402-13 I Soil 

114 -'· ~I? 1460-116402-15 I Water 
_·.1.~! 

~~~~~~~~~"~----------------------+l4~6o-1t~1640~2-1116 __ ~1~soil ____ ~~~w16 
116 '<.? 1460-116402-17 I Soil 

::J7 1460-116402-18 I Soil 
17JI)_ 

L:\Roux Associates\Columbia Falls\36773F3bW.wpd 
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LDC #: 36773F3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116283-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFMW-040-S0-0-0.SMS 460-116283-1 MS 

19 CFMW-040-S0-0-0.SMSD 460-116283-1MSD 

20 CFMW-028a-S0-0.5-2MS 460-116402-3MS 

21 CFMW-028a-S0-0.5-2MSD 460-116402-3MSD 

22 

23 

24 

25 

'" 
Notes· 

wo lj{,o- ?11"2-1 ~ 11\e, 'j-L.O -? 17 0 'l "') 
1'-U? ~o- ?1lt.J.B~ M-~ 41. o- ?11 ~-. 

•"' t-It> 11-loO- ?11b~~ 

L:\Roux Assoclates\Columbia Falls\36773F3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date: l? /;v /;.b 
Page:_2et___l:-

Reviewer: P1 
2nd Reviewer: ~ 

Date 

06/28/16 

06/28/16 

06/30/16 

06/30/16 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_L_ot 7-
Reviewer: F7 

2nd Reviewer: (!;.7 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_!:"of ?-
Reviewer: E7 -

2nd Reviewer:~ 



LDC#: 
·ah773rab VALIDATION FINDINGS WORKSHEET 

Initial Calibration Calculation Verification 
Page: -~f / 

Reviewer: FT 

2nd Reviewer: Q-t 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 3&.773/"ab VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ -bf __ / 
Reviewer: FT 

2nd Reviewer: Ot__ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: oG 773,.F-3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of __ ..? 

Reviewer: FT 

2nd Reviewer: (2r _ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 611712016 PCB 1260-1 RTX CLPI 

GC11 

~~60-1 RTXCLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: <36773/'"~ 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f_2 
Reviewer:___£:[ 

2nd Reviewer: C4. _ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)I CCV I Compound 
CF/Conc. 

CCV Cone. 

1 <!.0\1 -9 -r/10/llo f~ 1~0-1 CL_f)- \00 0 IO(p 0 
I i).<J- C!NI" l !Coo <=>tOO 

2 e..CAJ-"'1 -dt.>lllo \ \ Ill 0 

0'.'1? Jt II' ct ro Lo 

3 teN- 1\ 111-111.1 _l I ql.4-
1\ s-0 ~ .v I o-z. a 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

Jeb l .'i !o . :z_ (..). 

9oo.~ tO. 0 10.0 

ll \Q 9' JO·) ,o~ 

ql{l,, 0 
'· '-1 J·-1 

"tlo~. 0 ;..(,p ;.-r.. 
I o :z.q · .;" ;;!... <;"' 7- • .;-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#:. ___ _ 

METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page\_of_J 
Reviewer:____EI 

2nd Reviewer:----OL---

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
10 Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)I CCV I Compound 
CF/Conc. 

CCV Cone. 

1 ~-1\ 1/r../t'-' ~ l"l.bO -J Cvf'l- _l~ 0 0 9 '2:1 '2:> 
101-- 1!.-vf 1 _loa 0 yo .::> o 

2 
l!.fW- I I ll' ,, \.:, I tooQ "tloL\. 
o1{'2- J' )oo c.J 10'"1 0 

3 
(!.eN-S 7}.,-/11., I pooo ")I t,( 
t?'-l-0 "' .J.OOV 10~0 

4 <!.!VI-'\ 1/s-}1~ I )ll\7-o It "l 0 
01::.\ .lr JOO 0 "'\l..'? 

I Recalculated 
II 

Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

~~-":? _l-~ 10._ 
to 2-1- 4- "l-·/ 1--7 

"II• ~-9 3·"' ::,-.(. 
10'1 1-~ L/- 1 ~-1 

I\~.--:, C£ '~ ~ .].----

J0\:0 .1 '>- } S:-1 

11 B"· ?{ ,-e. (a /_~- !o 
"1" 3- L\ 3-7 5-7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd _..-/ 



LDC#: 3' 773F.j/J 

METHOD:~_ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: It 
Surroqate 

I 

I 

Del:! 

~~ 

SamoleiD 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-T rifluorotoluene I 

0 Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1.4-Difluorobenzene (DFB) L 

SURRCLC_r1.wpd 

Where: sF ~:surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 

I 

C!kf 'Y' 

I 

5().0 

I 

'5!· ) 
C-1--f J J; 'iJ"].. ~ 

Surrogate 
Column/Detector Found 

I 

Surroaate Compound Surroaate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Trlacontane p 1-methvlnaphthalene 

Hexacosane a Dichlorophenyl Acetic Acid (DCAA) 

Bromobenzene R 4-Nilro henol 

I 
I 

I 

s 
T 

u 

v 
w 
X 

I ; 
Page: __ of_ 

Reviewer: FT 
2nd reviewer: L"]d_ _ 

Percent l Percent I Percent 
Recov!!}'_ Recov~ Difference 

Reeorted I Recalculated I ' 

JO J..; 

I 

)'IJ J-

I 

0 ! 

i 

1-o-;;:- lo-s- 0 I 
! 

Percent 
Difference 

Re~orted Recalculated -----·-

Surroaate Compound Surroaate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin M Chloro-octadecane 

Tri-n-proovltin 88 2,4-Dichloroohen !acetic acid 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Tri hen I Phos_p_h_at~ __ I 



LDC#: 3b776t=~ VALIDATION FINDINGS WORKSHEET Page: _!of_/ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD:~ __ HPLC 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 1 00 • (SSG - SC)/SA Where sse= Spiked sample concentration 
SC = Sample concentration 

MS = Matrix spike 
MSD =Matrix spike duplicate 

RPD =(({SSCMS- SSCMSD} • 2) I (SSCMS + SSCMSD))'1 00 SA = Spike added 

MS/MSD samples: IIi <>1- e 
~--- '""' I <~I I •-,.;~ H •-.,u~- II _, I 

Ad ed Co · I Percent Recovery II Percent Recovery II RPD I 

- J Reported J Recalc. JJ Reported I Recalc. IJ Reported I Recalc. J 

Gasoline (8015) 

Diesel (8015) 

Benzene (80216) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 
--

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Arv~ l2<oo o. 3~l.e lo . ..,~,~., r-JD llo.42.8· I o-'-tl? Ill ll/ \\~ 1\3 ~ _3 

Comments: Refer to Matrix Spike/MaJr::bt_Spike Duplicates findings w_or:l<s_b_eet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LOG#: .3 t. 77 3 ;=-<}P VALIDATION FINDINGS WORKSHEET 
Laboratorv Control Sample/Laboratorv Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:_(of_ / 

Reviewer:____EI 
2nd Reviewer:------4-.--

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSG/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))*1 00 

samples: ~ '\leo- "Oil YZ> ~ I' 
~=+ 

I 

~ 
Spike 

Ad~re....l ( \M':l 

LCS ~CSD 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

.Arot:NJr P-<oO 0- ~?7, tJA 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

~o~~:i~ I Percent Recovery 

LCS L~SD I Reported I Recalc. 

-fl-?::t l f'.)..A- !d II\ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

IVA 

Comments: Refer to Laboratort Control SamQie/Laboratort Control SamQie DuQiicate findings worksheet for list of gualifications and associated samQies when reQorted results do 

not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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LDC#: .:3~ 7J3r~ 

METHOD: <:_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/) 
~ Were all reported results recalculated and verified for all level IV samples? 

Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration~ (AliFvl(Dfl Example: 

Page:~f ~ 
Reviewer: FT 

2nd Reviewer: ~ 

/J-?=t-) 

(RF)(Vs or Ws)(%8/100) 
Sample ID. /..e.-'=> 'fldJ

"2>T7:J.7~ 
Compound Name PC 10 I 2 "[) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

Concentration = .;-~ • ~ { u;) 
( J~.o) (!voD ) ~ 
o. 31-/ 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( ) 

\2<.,() -I = 1"1~ • ~., "2-9 (7-0.0) p.(po- 1 ::: s s-<t · I 
?o 1o -:ro s- 1 ( o.o-;2. ~c. 1 ).- :::. ~/'1. '1 

/ 7 ::: n""h.L/ 

- s-5" "'\. 1 ~ ;: b o'l/p 
~.::: ~11(. s;-

" .:: n-8.51 
7 - s-~Y· I -
)t'- s- r 3. 1-

Comments: 5'"Tl, • __3 

SAMPCLC_r1.wpd 



LDC Report# 36773F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 16, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-040-S0-0-0.5 460-116283-1 Soil 06/28/16 
CFMW-040-S0-0.5-2 460-116283-2 Soil 06/28/16 
CFMW-040-S0-10-12 460-116283-3 Soil 06/28/16 
CFMW-EB16-AQ 460-116283-4 Water 06/28/16 
CFMW-040-S0-0-0.5-Pb 460-116283-6 Soil 06/28/16 
CFMW-028a-S0-0-0.5 460-116402-2 Soil 06/30/16 
CFMW-028a-S0-0.5-2 460-116402-3 Soil 06/30/16 
CFMW-028a-S0-1 0-12 460-116402-4 Soil 06/30/16 
CFMW-DUP19-SO 460-116402-6 Soil 06/30/16 
CFMW-EB17-AQ 460-116402-7 Water 06/30/16 
CFMW-028a-S0-0-0.5-Pb 460-116402-9 Soil 06/30/16 
CFMW-028a-S0-4.5-6 460-116402-10 Soil 06/30/16 
CFMW-027 -S0-0-0.5 460-116402-11 Soil 06/30/16 
CFMW-027-S0-0.5-2 460-116402-12 Soil 06/30/16 
CFMW-027 -S0-1 0-12 460-116402-13 Soil 06/30/16 
CFMW-027-S0-0-0.5-Pb 460-116402-14 Soil 06/30/16 
CFMW-EB18-AQ 460-116402-15 Water 06/30/16 
CFMW-033-S0-0-0.5 460-116402-16 Soil 06/30/16 
CFMW-033-S0-0.5-2 460-116402-17 Soil 06/30/16 
CFMW-033-S0-1 0-12 460-116402-18 Soil 06/30/16 
C FMW-033-S0-0-0 .5-Pb 460-116402-19 Soil 06/30/16 
CFMW-040-S0-0.5-2MS 460-116283-2MS Soil 06/28/16 
CFMW-040-S0-0.5-2DUP 460-116283-2DUP Soil 06/28/16 
CFMW-040-S0-0-0.5-PbMS 460-116283-6MS Soil 06/28/16 
CFMW-040-S0-0-0.5-PbDUP 460-116283-6DUP Soil 06/28/16 
CFMW-028a-S0-0.5-2MS 460-116402-3MS Soil 06/30/16 
CFMW-028a-S0-0.5-2DUP 460-116402-3DUP Soil 06/30/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Methods 7470N7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB16-AQ, CFMW-EB17-AQ, and CFMW-EB18-AQ were identified as 
equipment blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW·EB16·AQ 06/28/16 Calcium 261 ug/L CFMW-040-S0-0-0.5 
CFMW-040-S0-0.5-2 
CFMW-040-S0-1 0-12 

CFMW-EB17-AQ 06/30/16 Calcium 405 ug/L CFMW-028a-S0-0-0.5 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 

CFMW-EB 18-AQ 06/30/16 Calcium 298 ug/L CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Ana lyle %R (Limits) Flag 

CFMW-011a-S0-10-12MS Antimony 53 (75-125) J- (all detects) A 
(CFMW-040-S0-0-0.5 Chromium 73 (75-125) UJ (all non-detects) 
CFMW-040-S0-0.5-2 Cobalt 58 (75-125) 
CFMW-040-S0-1 0-12) Copper 63 (75-125) 

Lead 66 (75-125) 
Nickel 62 (75-125) 

CFMW-028a-S0-0.5-2MS Antimony 40 (75-125) J. (all detects) A 
(CFMW-028a-S0-0-0.5 UJ (all non-delecls) 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027 -S0-1 0-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12) 

CFMW-028a-S0-0.5-2MS Potassium 134 (75-125) J+ (all detects) A 
(CFMW-028a-S0-0-0.5 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027 -S0-1 0-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12) 

CFMW-028a-S0-0.5-2MS Mercury 133 (75-125) J+ (all detects) A 
(CFMW-028a-S0-0-0.5 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027-S0-10-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12) 

CFMW-028a-S0-0.5-2MS Mercury 133 (75-125) NA . 
(CFMW-DUP19-SO) 
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For CFMW-011 a-S0-1 0-12MS and CFMW-028a-S0-0.5-2MS, no data were qualified 
for Aluminum, Barium, Calcium, Iron, Magnesium, and Manganese percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag A orP 

CFMW·028a-S0·0.5-2DUP Barium 22 (<20) J (all detects) A 
(CFMW-028a-S0-0-0.5 Copper 21 (<20) J (all detects) 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027 -S0-1 0-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-028a-S0-10-12 and CFMW-DUP19-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mo/Ko) 

Analyte CFMW-028a-S0-10-12 CFMW-DUP19-SO RPD (Limits) Flag AorP 

Aluminum 5370 8260 42 (<50) - -

Arsenic 2.6 3.6 32 (<50) - -
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Concentration (mg/Kg) 

Analyte CFMW-028a-50-1 0-12 CFMW-DUP19-50 RPD (limits) Flag AorP 

Barium 52.0 148 96 (S50) J (all detecls) A 

Beryllium 0.22 0.35 46 (S50) - -

Calcium 115000 30200 117(S50) J (all detecls) A 

Chromium 6.9 8.4 20 (S50) - -

Cobalt 2.7 5.2 63 (S50) J (all detecls) A 

Copper 7.5 13.2 55 (S50) J (all deJects) A 

Iron 8250 13100 45 (S50) - -

Lead 3.6 7.4 69 (S50) J (all detects) A 

Magnesium 24800 12200 68 (S50) J (all detecls) A 

Manganese 667 319 71 (S50) J (all detects) A 

Mercury 0.011 0.011U 0 (S50) - -

Nickel 6.9 11.0 46 (S50) - -

Potassium 473 695 38 (S50) - -

Sodium 54.6 29.3U 60 (S50) J (all detects) A 
UJ (all non-delecls) 

Vanadium 6.3 8.2 26 (S50) - -

Zinc 25.9 37.3 36 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

7 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and field duplicates RPD, data were qualified as estimated 
in fourteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F4A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-116283-1 

5amnle Analvte FlaQ A orP 

CFMW-040-50-0-0.5 Antimony J- (all detects) A 
CFMW-040-50-0.5-2 Chromium UJ (all non-detects) 
CFMW-040-50-1 0-12 Cobalt 

Copper 
Lead 
Nickel 

CFMW-028a-S0-0-0.5 Antimony J- (all detects) A 
CFMW-028a-S0-0.5-2 UJ (all non-detects) 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027-S0-10-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-10-12 

CFMW-028a-S0-0-0.5 Potassium J+ (all detects) A 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027-S0-10-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12 

CFMW-028a-S0-0-0.5 Mercury J+ (all detects) A 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027-S0-10-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-1 0-12 

CFMW-028a-S0-0-0.5 Barium J (all detects) A 
CFMW-028a-S0-0.5-2 Copper J (all detects) 
CFMW-028a-S0-1 0-12 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027-S0-10-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-10-12 

9 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F4A_RA4.DOC 

Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 



I SamE!:Ie I Anal~te I Flag I A or P I Reason 

CFMW-028a-S0-1 0-12 Barium J (all detects) A Field duplicates (RPD) 
CFMW-DUP19-SO Calcium J (all detects) 

Cobalt J (all detects) 
Copper J (all detects) 
Lead J (all detects) 
Magnesium J (all detects) 
Manganese J (all detects) 

CFMW-028a-S0-1 0-12 Sodium J (all detects) A Field duplicates (RPD) 
CFMW-DUP19-SO UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

10 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F4A_RA4.DOC 
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LDC #: 36773F4a 
SDG #: 460-116283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

lioc \oc....
METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471 B) 

Date: &hsh~a 
Page:_\ of Z. 

Reviewer: .:3.'Q 
2nd Reviewer: 0\ ____.-= 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 

I. Samole receioUTechnical holdinQ times p,.._ t:::>luh1o- '" \'"" 
II. ICP/MS Tune ~ 
Ill. Instrument Calibration 'bW 
IV. ICP Interference Check Samole (ICSl Analvsis p.... 
v. Laboratory Blanks A 
VI. Field Blanks sw 'c.~= c""--.....(•~'r,--..\ 
VII. Matrix Spike/Matrix Spike Duplicates ~w 1-'\.'i>:: c_~\-<,w-cl\o..- <;o-\c- ,.., }JI.<;(S.~~~-\\Iollq~ 
VIII. Duplicate sample analysis sw Q-R;;. [~\.0- Clio.. -SC-I o -,?s;x.K;>{ SQ(,".l>lco-1 \bit"'·\) 

IX. Serial Dilution p.._ $~-:. C.B-\W -D\\a.. -So -\o - '\"'Z- { <,'01.;> .._ "'-"""'-\\ lo\'A-i\ 
X. Laboratory control samples p.__ \.(.~ '<... c,., ~ 

XI. Field Duplicates "i?W ~Q :0. (_ ""b \ "".. ........ 

Internal Standard (ICP-MS) ~ 
/ 

XII. 

XIII. Sample Result Verification -k 
YO\ ,..,, 

'" ,, ""'' ~ 

Note: A = Acceptable ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-S0-0-0.5 

CFMW-040-S0-0.5-2 

CFMW-040-S0-10-12 

CFMW-EB16-AQ 

CFMW-040-S0-0-0.5-Pb 

CFMW-028a-S0-0-0.5 

CFMW-028a-S0-0.5-2 

CFMW-028a-S0-10-12 

CFMW-DUP 19-SO 

CFMW-EB 17 -AQ 

CFMW-028a-S0-0-0.5-Pb 

CFMW-028a-S0-4.5-6 

CFMW-027-S0-0-0.5 

CFMW-027-S0-0.5-2 

CFMW-027 -S0-1 0-12 

FB = Field blank 

V:\LOGIN\Roux Associates\Columbia Falls\36773F4aW.wpd 

EB = Equipment blank 

Lab ID Matrix Date 

460-116283-1 Soil 06/28/16 

460-116283-2 Soil 06/28/16 

460-116283-3 Soil 06/28/16 

460-116283-4 Water 06/28/16 

460-116283-6 Soil 06/28/16 

460-116402-2 Soil 06/30/16 

460-116402-3 Soil 06/30/16 

460-116402-4 Soil 06/30/16 

460-116402-6 Soil 06/30/16 

460-116402-7 Water 06/30/16 

460-116402-9 Soil 06/30/16 

460-116402-10 Soil 06/30/16 

460-116402-11 Soil 06/30/16 

460-116402-12 Soil 06/30/16 

460-116402-13 Soil 06/30/16 

I 



LDC #: 36773F4a 
SDG #: 460-116283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Client ID LabiD 

16 CFMW-027-S0-0-0.5-Pb 460-116402-14 

17 CFMW-EB 18-AQ 460-116402-15 

18 CFMW-033-S0-0-0.5 460-116402-16 

19 CFMW-033-S0-0.5-2 460-116402-17 

20 CFMW-033-S0-1 0-12 460-116402-18 

21 CFMW-033-S0-0-0.5-Pb 460-116402-19 

22 CFMW-040-S0-0.5-2MS ~ 460-116283-2MS 

23 CFMW-040-S0-0.5-2DUP .J.: 460-116283-2DUP 

24 CFMW-040-S0-0-0.5-PbMS P'b 460-116283-6MS 

25 CFMW-040-S0-0-0.5-PbDUP "J 460-116283-6DUP 

26 CFMW-028a-S0-0.5-2MS ~\.\ 460-116402-3MS 

27 CFMW-028a-S0-0.5-2DUP ..\.,. 460-116402-3DUP 

28 

29 

30 

31 

" 

Matrix 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 2\%h 1e 

Page: "Z.of 2..... 
Reviewer: ..3.<:o> 

2nd Reviewer: ~ 

Date 

06/30/16 
rh\t,ro 

06/30~6 
06t/.J/16 

olt3o/16 
I .\V 

06/28/16 

06/28/16 

06/28/16 

06/28/16 

06/30/16 

06/30116 

Notes: _______________________________________ _ 

V:\LOGIN\Roux Associates\Columbia Falls\36773F4aW.wpd 



VALIDATION FINDINGS CHECKLIST Page:..J,..of 2. 
Reviewer: <3..'0 

2nd Reviewer:6f2 ,<'"' 

Method·Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No NA Findings/Comments 

I. Technical holdinr:t times 

All technical holding times were met. / 

Cooler temperature criteria was met. 
..---

II. ICP/MS Tune 
.,.-

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :;;5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
/ 

Were the orooer number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% {80- /" 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? / 

Were the AB solution percent recoveries I%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ( 
MSIDUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
I' (RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD).:::. 20% for 
/ waters and.:::. 35% for soil samples? A control limit of+/- RL(+I-2X RL for soil) was 

used for samples that were.:::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL 
I!ICPl/>1 OOX the MDL(ICP/MSl? r 

Were all oercent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to oualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

/ 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. 
_... 

Target analytes were detected in the field blanks. 
/ 

MET-SW_2014.wpd version 1.0 

NA 

Page:...z_of?__ 
Reviewer: ;:s.o 

2nd Reviewer: t7L- / 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\ of~ 
Reviewer: ,--:,::;v 

2nd reviewer: ~-

All circled elements are applicable to each sample. 

''" · Analvt" Li!<l IT ALl 
\-\.\ lo-10 
\?_-\.;;:~ 11-~ 1\i, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zri) Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

!;,\\I \biZ.\ AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe,/J, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'-" 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

t2c ~ n-n AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn!rlilNi, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

flr_ '- 'Z-'1.-tS:. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,ib~MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

IO.c,: u,-n V;;J, -Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z.)) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe,~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn) Ha/Ni, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

r.:l= ~ ~ ~\ <Oh ~- R• "' r'rl r, r, r'< r, "' Dh "' "' 1-<< "; k' "' ~ " Tl \1 7, "' R <>• T; 

Commentsc:Mircurv by CVAA if performed ) 

S ,\\ 1 1(,. 1 2_\ -:::.. ("(<:> := iOOLOC-

A\.1 'ou \ ~ , \L, ''-' ,'-'\ -- "'?lo::.. r "'' "~ ELEMENTS.wpd 100<-CJT \ 



LDC #: 36773F4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: \. of \. ----
Reviewer: 0S2 

2nd Reviewer: Q::z 

N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

EVEL ~ONLY: 
Y N I Was a midrange cyanide standard distilled? 

N /A Are all correlation coefficients :':0.995? 
tyN N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

" no•• . ,,n . "''"' "'·" . LCf.Data. 

07/02/16 CRI (17:20) Cu 147 (70-130) 1-4 No Qual. (True and found value of CRI < MDL) 

Comments: ________________________________________________________________________________________________________________________ __ 

METCAL.wpd 



LDC #: 36773F4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: uyiL .. 
Sampling date: 06128/",u 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

malka 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated 

I Other: 

Blank units: uwL 

Sampling date: 061301·, u 
Field blank tvoe: (circle one) Field Blank I Rinsate I 

malka 

Associated 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36773F4aFB.wpd 

Page:~of__.'2_ 
Reviewer:~ 

2nd Reviewer: q 



LDC #: 36773F4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:---1.-of.l_ 

Reviewer: o 0 
2nd Reviewer: Q:J. 

Y{1:1)J:YA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~VEL_I~ONLY: . 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
I" ,.~,n ...... . ... ' 

CFMW-011a-S0-10-12MS (SDG: s Sb 53 
460-116119-1) 

Cr 73 
Co 58 
Cu 63 
Pb 66 
Ni 62 

26 s Sb 40 

K 134 
Hg 133 

Comments: CFMW-011a-S0-10-12MS (SDG: 460-116119-1\: AI, Ba, Ca, Fe, Mg, Mn > 4X 
26: AI, Ba. Ca. Fe. Mq. Mn > 4X 

36773F4a.wpd 

1-3 

6-9, 12-15, 18-20 

J-/UJ/A (nd) 

J-/UJ/A (del) 
J-/UJ/A (del) 

J-/UJ/A_(det)_ 
J-/UJ/A (del) 
J-/UJ/A _{del)_ 

J-/UJ/A (det/nd) I 

J+det/A_ldet)_ 
J+det/A_ldet- 6-8, 12-15, 18-2Ql. 



LDC #: 36773F4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analvsis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__s_of~ 
Reviewer: 3'\/ 

2nd Reviewer: C/1.. 

~7:"\;-,'N:';/':'A'- Was a duplicate sample analyzed for each matrix in this SDG? 
-LfgL.!C!N!.!/A'- Were all duplicate sample relative percent differences (RPD) .:". 20% for water samples and.:"_ 35% for soil samples? If no, see qualifications below. A control 

limit of ±:R.L. (±:2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

-AVEL IV ONLY: 
ly. N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations . 

.. ....... .. .... ...... . ....... I>Pn II • o;tc\ ' II • ,;,.,, 

27 s Ba 22 (<20) 6-9, 12-15, 18-20 J/UJ/A (det) 
Cu 21 (<20) J/UJ/A (de!) 

Comments: ______________________________________________________________________________________________________________ ___ 

36773F4aDUP.wpd 



LDC#: 36773F4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~:T~:D: M:::: ::Ad::,~::: 
6

p
0

a~~~:::::ed in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 8 9 

Aluminum 5370 8260 

Arsenic 2.6 3.6 

Barium 52.0 148 

Beryllium 0.22 0.35 

Calcium 115000 30200 

Chromium 6.9 8.4 

Cobalt 2.7 5.2 

Copper 7.5 13.2 

Iron 8250 13100 

Lead 3.6 7.4 

Magnesium 24800 12200 

Manganese 667 319 

Mercury 0.011 0.011U 

Nickel 6.9 11.0 

Potassium 473 695 

Sodium 54.6 29.3U 

Vanadium 6.3 8.2 

Zinc 25.9 37.3 

Page:_l_of \ 
Reviewer: "21 'V""" 

2nd Reviewer: c;.;;/ 

RPD Qual. 
(<50) (Parent Only) 

42 

32 

96 JdeVA (del) 

46 

117 JdeVA (del) 

20 

63 JdeVA (del) 

55 JdeVA (del) 

45 

69 JdeVA (del) 

68 JdeVA (del) 

71 JdeVA (del) 

0 

46 

38 

60 J/UJ/A (deVnd) 

26 

36 

1\LDCFILESERVER\Valldatlon\FIELD 
DUPLICATES\FD_inorganic\36773F4a.wpd 



LDC #: ~\o-1\~"'- VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Standard ID 

::sbJ 
a__'-"5£, 

~o-;;. 
~ 
~'-"i-\: 

(_£_-.;:;,. 
"\\..--\~ 

t:.L\...:J 
·-z_, "-<:A.. 

(_(__'-) 

4'..'><."2..-

Where, Found= concentration (in ug/L} of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalc1dated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) '?b I.<::;~""""\~ "('S-o V-=._l '- \0\ -;:.~ 
'--' 

ICP/MS (Initial calibration) c_o &.\\~\.'--' L\0 UC\._\~ qs."Y..~ 

CVAA (Initial calibration) \A~ s;._ 0-z'& VL~ .__ s ~\'--- 10\ ~~~~ 

ICP (Continuing calibration) \?Jo -u:rz.o ~"\ \ ..__.. ·--zsoo v~'--' toz~/.~ 

ICP/MS (Continuing calibration) ~ ~ -~ \ '-"\ \ '--' c:;o '-""\. \. \_... \"Db%~ 
~ 

CVAA (Contining calibration) \-\s ~-4~~v~\v S vfl.S '---- qo ;('?---

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
BeE!cded 

%R 

\0\-!.~ 

q~"(;,?-

~~~/."?---

\o-z..~f..'?-

~ <::x:::> "%~ 

qo"'f..'?-

I 

Page:~of~ 
Reviewer: <:::::. '9 

2nd Reviewer: C.. ..____ 

Acceptable 
(Y/N) 

'-'--\ 

w 

Commenffi: ______________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: Z,k>T\'S~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of_l_ 
Reviewer: ::3. ~ 

2nd Reviewer: Dt 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

~c..s. ._!;:;s 
\'\.'_ '\. 

u:_.s 
'Z..~'..o-z., 

!AS 
q'..o\0 

\:><.R 
I u.: '-i..--z... 
SE.~ 
1_ "::)' .. -z;z__ 

Where, I = Initial Sample Result (mg/L) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found/ 5 /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
Y\"' Z.o'S.._a._ .... ~ '- 2.00'-4. \ '-' 

Laboratory control sample 
f>....\ {\o-"3,~ ~~ ?,QW~ 

~~ 

Matrix spike 

~ 
(SSR-SR) 

0-o~~~ D._IDlu, ~~ 

Duplicate ~'= \~AL..~\~ \<6...._~,~~ 

ICP serial dilution CA. \'1~"2...'1...\ ~i.'- '''l.lP ~\'-

I B:ecalc!llated I 
I %R/RPD/%D I 

\os-x?-

"'1..\: ''S;,.% ~ 

t \.'1 -,( <?--

2 1~R<?Q 

(.... -s. %"9 

Acceptable 
%R/RPD/%D (Y/N) 

lOS,/(~ ~ 
C\~,S.%~ 

\ \\. Q/. '?--

L.-(.~ 

2.. '::, "/. 'V ~ 

Commenffi: ________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\ _of\-
Reviewer: ::S>S? 

2nd reviewer: c:/C? .-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ("'-\-~-"--~..:......:'-', _________ were recalculated and verified using the following 
equation: ~ 
Concentration = 

RD = 
FV = 
ln. Vol. 
Dil = 

# 

(RDl(FVl(Dill Recalculation~,\~~'--)L:SC"'-\)C <) 
(ln. Vol.l(J.o~o\<AS) C7;.\"- \ 

Raw data concentration ~ 'O.I'¥i~~\... (Q_Jol:)) L-o 1'\.~ 
Final volume (ml) ~..., ::. '5;;)::. w..\ 
Initial volume (ml) or weight (G):3."'"' = 0.61'::, 
Dilution factor "(-,~ d<:i.':. -- 0 ."\ \ 

Sample ID Analyte 

I ~ 
2- p.._\ 
s P...-s 
1...1;- C.<>... 
s \)l:> 

(0 ~ 
I ~ 
$), c..._ 
1\ Co 
\0 ~e. 
\\ ~1;:::. 

17 ~ 

\s K"'~ 

\~ \-.)', 

\'S- ~ 

\\0 \.>~ 

\"\ Ca.. 
\~ v 
(0.., LV\. 
"Zo P,.\ 

Reported Calculated 

Co~:\:tion Concentration 
( ) 

( """''""" ) 
0-~\:z:_ 0 ,0\._'Z--

l~\.~ ~~~oO 

\. "2, -\ \"?,. ,\ 

2£.-=. \ -= \ \._. z_~o \ "'0-. \ . ......., 

\~I.:T <..) \<6~ 
O..lo :2. '1ro.'8, 
D-~\ 0 ·I.:T\ 
lo _c, ~."1_ 

S.-""2- s.z.. 
l. s;. .(c. ....,.,. \ \.. T:::. .(o...,q\'-

to,"\. u \0.0,. ~ 

4.~<-o <q~..~;_z..o 

llclo.n Lt'S.!'\ 
\.S. \ \:S\ 
\lo~O l ""::.o 
"3,'S:"'<- ~-'-
1. "\~ -.Jq \ \., "2."\%\.>'\\\...... 
b-~ ~ IJ?-~v 

6\·~ b\-~ 
k:f\""3.0 i:::A. '-\-0 

Acceptable 
(YIN) 

~ 
~ 
\ 

~ 

~.,._ 

:\ 
I 

\!/ 

'6."' 

Note: ____ lt:_Sfo~"="""'""~=c::....::."'4).----------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of '2-

Reviewer: :JP 
2nd reviewer: c:h 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for --.;.$,L:::.t:!9----:::..._ ____ ~t==+~'-----'\'-------- were recalculated and verified using the following 
equation: 

Concentration = !RDl!FVl!Dill 

RD = 
FV = 
ln. Vol. = 
Dil 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

2-\ 

Analyte 

?c 

Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

( ""'''""" ) ( ..... '\\~) (Y/N) 

w.--,:z:; 4-u::_ ~ 

Note: _______ -'*_'<?-ou __ \J\._6:_\~.l-------------------------

RECALC.4SW 



LDC Report# 36773F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

August 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116283-1 

Laboratory Sample 
Sample Identification Identification 

C FMW-040-S0-0-0. 5 460-116283-1 
C FMW-040-S0-0 .5-2 460-116283-2 
CFMW-040-S0-10-12 460-116283-3 
CFMW-EB16-AQ 460-116283-4 
CFMW-011 a-S0-31-36 460-116402-1 
CFMW-028a-S0-0-0.5 460-116402-2 
CFMW-028a-S0-0.5-2 460-116402-3 
CFMW-028a-S0-1 0-12 460-116402-4 
CFMW-028a-S0-48-53 460-116402-5 
CFMW-DUP19-SO 460-116402-6 
CFMW-EB17-AQ 460-116402-7 
CFMW-028a-S0-4.5-6 460-116402-10 
CFMW-027-S0-0-0.5 460-116402-11 
CFMW-027-S0-0.5-2 460-116402-12 
CFMW-027-S0-10-12 460-116402-13 
CFMW-EB18-AQ 460-116402-15 
CFMW-033-S0-0-0.5 460-116402-16 
CFMW-033-S0-0.5-2 460-116402-17 
CFMW-033-S0-1 0-12 460-116402-18 
CFMW-028a-S0-0.5-2MS 460-116402-3MS 
CFMW-028a-S0-0.5-2MSD 460-116402-3MSD 
CFMW-027-S0-0.5-2MS 460-116402-12MS 
CFMW-027-S0-0.5-2MSD 460-116402-12MSD 
CFMW-033-S0-1 0-12DUP 460-116402-18DUP 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773F6_RA4.DOC 

Collection 
Matrix Date 

Soil 06/28/16 
Soil 06/28/16 
Soil 06/28/16 

Water 06/28/16 
Soil 06/29/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 

Water 06/30/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 

Water 07/01/16 
Soil 07/01/16 
Soil 07/01/16 
Soil 07/01/16 
Soil 07/01/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 06/30/16 
Soil 07/01/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total organic carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB16-AQ, CFMW-EB17-AQ, and CFMW-EB18-AQ were identified as 
equipment blanks. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-028a-S0-0.5-2MS/MSD Fluoride 228 (90-11 0) 231 (90-110) J+ (all detects) A 
(All soil samples in SDG 460-116119-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-028a-S0-10-12 and CFMW-DUP19-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mQ/KQ) 

Analyte CFMW-028a-S0-1 0-12 CFMW-DUP19-SO RPD (Limits) Flag AorP 

Cyanide 0.37 0.27 31 (S50) . . 

Total organic carbon 10200 11100 8 (S50) . . 

Fluoride 13.8 14.9 8 (S50) . . 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR, data were qualified as estimated in sixteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-116283-1 

I Samele I Anal~te I Ftaa I AorP I Reason 

CFMW-040-S0-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-040-S0-0.5-2 duplicate (%R) 
CFMW-040-S0-1 0-12 
CFMW-011 a-S0-31-36 
CFMW-028a-S0-0-0.5 
CFMW-028a-S0-0.5-2 
CFMW-028a-S0-1 0-12 
CFMW-028a-S0-48-53 
CFMW-DUP19-SO 
CFMW-028a-S0-4.5-6 
CFMW-027-S0-0-0.5 
CFMW-027-S0-0.5-2 
CFMW-027 -S0-1 0-12 
CFMW-033-S0-0-0.5 
CFMW-033-S0-0.5-2 
CFMW-033-S0-10-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-116283-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-116283-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_"'36,7_,7""3F.....,6"----
SDG #: __ ...c46':'0'---1-'-1""6""28,3":--_,_1 -:-
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV Page:__lof 'L 

Reviewer: ;Q <v 
2nd Reviewer:~ 

(~o0-0 
METHOD: (Analyte)----,~To;';'t":;a'-;1 C;<:y"'a"'n-;':id:;'e::7(=:EP';-'A'-'-"S"-W'-'8"'4""6-"M"'e"'-thcoo,o,d,_,9""0'-'1-"'-2"'-B)4• _,_F"'Iu""o'-'rid,e'-'('-'E"-PLA,_,S,W""-"'84:!>6"-""M""et"'h""od"-"'9"'05,6'"'A"-) ____ _ 

TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatioo Ama 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboralory Blanks 

Field blanks 

Malrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

I "' 
oil of n< 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-040-S0-0-0.5 

CFMW-040-S0-0.5-2 

CFMW-040-S0-10-12 

CFMW-EB16-AQ 

CFMW-011 a-S0-31-36 

CFMW-028a-S0-0-0.5 

CFMW-028a-S0-0.5-2 

CFMW-028a-S0-1 0-12 

CFMW-028a-S0-48-53 

CFMW-DUP 19-SO 

CFMW-EB 17-AQ 

CFMW-028a-S0-4.5-6 

CFMW-027-S0-0-0.5 

CFMW-027-S0-0.5-2 

CFMW-027 -S0-1 0-12 

CFMW-EB 18-AQ 

CFMW-033-S0-0-0.5 

I I C:ommeots 

" .0[ 2.'8ltto- '\\1\l'<? 

A.. 
p.... 
p.__ 

t--.JQ ~=·=- c~ \l''' \.,_\>=\ ( '-~L- ~'{" ci-J\ 
,Sv-J 1--\sl..v--;. (z.o , .. u) c_ -z..-z. ,, ~ 

p.... vv>? 
~ LLS\.9 "t,._ ~r-

sv...- K:> =- ('8, '\ o) 

"" A. 
NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-116283-1 Soil 06/28/16 

460-116283-2 Soil 06/28/16 

460-116283-3 Soil 06/28/16 

460-116283-4 Water 06/28/16 

\-o(__ 460-116402-1 Soil 06/29/16 

460-116402-2 Soil 06/30/16 

460-116402-3 Soil 06/30/16 

460-116402-4 Soil 06/30/16 

460-116402-5 Soil 06/30/16 

.... lr 460-116402-6 Soil 06/30/16 

460-116402-7 Water 06/30/16 

\a<- 460-116402-10 Soil 06/30/16 

460-116402-11 Soil 06/30/16 

460-116402-12 Soil 06/30/16 

460-116402-13 Soil 06/30/16 

460-116402-15 Water 
-'\h \\(o 

I 

460-116402-16 Soil o~l 

L:\Roux Associates\Columbia Falls\36773F6W.wpd 1 
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LDC #: 36773F6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116283-1 Level IV 
Laboratory: Test America. Inc. 

Date: '&<>s\\)0 
Page:~ot'L 

Reviewer: -;:so 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

Client 10 LabiD Matrix Date 
(\\\1\oo' 

18 CFMW-033-S0-0.5-2 460-116402-17 Soil I 

19 CFMW-033-S0-1 0-12 460-116402-18 Soil .L t 
20 CFMW-028a-S0-0.5-2MS ~ L.o-J 460-116402-3MS Soil 06/30/16 

21 CFMW-028a-S0-0.5-2MSD .l \ 460-116402-3MSD Soil 06/30/16 

22 CFMW-027-S0-0.5-2MS \ 460-116402-12MS Soil 06/30/16 

23 CFMW-027-S0-0.5-2MSD ~ 460-116402-12MSD Soil 06/30/16 

24 CFMW-033-S0-1 0-12DUP y 460-116402-18DUP Soil 
--, '·' I 1 \d 

25 

26 

27 

28 

?Q 
Notes. ______________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·lnorganics (EPA Methok~ 

Validation Area Yes No NA 

1. Technical holding times 

All technical holdinq times were met. r 
.....-

Cooler temperature criteria was met. 

/1. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 

Were the orooer number of standards used? 
,..-

Were aU initial calibration correlation coefficients > 0.995? 
,..-

Were all initial and continuing calibration verification %Rs within the 90-110% QC .....-limits? 

Were titrant checks performed as reouired? (Level IV onlvl ..,-

Were balance checks performed as reouired? (Level IV onlvl 
./ 

/11. Blanks 

Was a method blank associated with every sample in this SDG? ..,-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration ~a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD)::: 20% for 
waters and::; 35% for soil samples? A control limit of::; CRDL(::: 2X CRDL for soil) ~ was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
,.... 

Was an LCS anal zed ner extraction batch? 
,--

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% 185-115% for Method 300.0l QC limits? 

VI. Regional Quality Assurance and Quality_ Control 

Were peliormance evaluation (PE) samQ_[es peliormed? /" 

Were the peliormance evaluation (PE) samples within the acceptance limits? -
WETC-EPA_2010.wpd version 1.0 

Page:_lofZ... 
Reviewer:~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ---to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. r--
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ....-

Target analytes were detected in the field duplicates. ---
X. Field blanks 

Field blanks were identified in this SDG. / 

/ 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 
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Reviewer: 3Q 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

"'~~nlo rn 

\-"\, \\) 
\ ":;,-"<>\ pH TDS clF~O, NO, SO, 0-PO, Alwt~NH, TKN TOC Cr6+ CIO 

I pH TDS elF NO, NO, SO 0-PO. AlkCN NH, TKN TOC Cr6+ CIO 
<;; •\Q ) 1'1_. 

I pH TDS Cl j ~0, NO, SO 0-PO, Alkt~NH, TKN lodcr6+ CIO 
'-' '-"' . ~ 

I pH TDS Cl F NO, NO, SO 0-PO, Alk C~ NH, TKN TOC Cr6+ CIO 

()c.-zo-zl I pH TDS clFJNO, NO, SO 0-PO AlktN NH, TKN TOC Cr6+ CIO 

· pH ros ct"F NO, NO, so o-Po Alk eN NH, TKN roc Cr6+ c1o 

()c :L'Z..·Z-"' pH TDS Cl F NO, NO SO 0-PO Alk£N)NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

D_c .'!..-<..\: PH TDS Cl IF J NO NO so 0-PO Alk CN NI:I,TKN TOC Cr6+ CIO 

pH TDS Cl 'f' NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

'pH TDS Cl F N03 NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

'pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

ni-l Tn!': r.J I= Nn. Nn. !':n. n.Pn Alk r.N NI-l. TKN Tnr. r.rR+ r.Jn 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c.,.....---

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36773F6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of___J,_ 

Reviewer: ;:s.Q 
2nd Reviewer: _ _=::==-

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD)::. 20% for samples? 

VEL IV ONLY: 
Y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. , 

MS MSD 

" "n ..... · A ,;, ' ' r>r>n 11 • ,,..,, 

20/21 s F 228 (90-11 0) 231 (90-110) :J..:I6; 12-15, 17-~"-~ \ldet/A _{_del}_ ,_ 
-10 'J-1' 

Comments: _______________________________________________________ ___ 

36773F6. wpd 



LDC#: 36773F6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte r "l( y \() RPD (<50) 

Cyanide 0.37 0.27 31 

TOC 10200 11100 8 

Fluoride 13.8 14.9 8 

Page:__.i_of \ 
Reviewer: ;3Q . 

2nd Reviewer:~ 

Qualification 
(Parent only) 

\ \LDCFI LESERVER\Validation\FI ELD DU PLICA TES\FD _in organ ic\36773F6. wpd 



LDC #: ~-a~l.e Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: ::;;.<;;;;::;> 

2nd Reviewer: C: -

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ..E._ was recalculated.Calibration date: "l \ "-\\¥ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

"'X-..J 4 ', &o 
Calibration verification 

:R-....;) \0'.£..~ 
Calibration verification 

G--\l I 0 ':. "!, """l, 
Calibration verification 

Analyte 

X"" 

c..~ 

c.~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~.....&. 

0 .\.v:.o """'~ 
~ 

().'Zcla~'-

o, \"\\0\M._S'-
. __ _..._o-, 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 ~~ 
2 280943 

3 422208 

4 584914 

'~ 
~~\'-- q "Z... Ia 1.. '\'.... q'Uo %1?- ~ 

D,'l..~'- to""b=A,~ tc:;~=; .. ~ 

(),£..~\.., ct.%'/o~ q<6 %'?.- ~ 
Ic..'\J \'\'.'S..~· \ \o (.__. "1:.fo\000~'- teo'Y-~ d l oc:>Y~ I?-,.. _____ ... __ ,..._.£ __ ... _,.._,a, ___ .. : __ ,, __ :,r. __ ... , __ 

ksheet for~of qualifications an associated sam p}es when reporte results do not a~ree witl g 

10.0% of the recalculated results.·---------------------------------------------

~~~ 

n 



LDC#: ~1_1~\.<:' 

METHOD: lnorganics, Method ~ Jl...9- ~...{ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of~ 
Reviewer: 30 

2nd Reviewer:: _ _:Ci:::!=--

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

u:..s Laboratory control sample 

8'.-o"t::, 

Y\S Matrix spike sample 

\ \o'."Z-o 

K'S-o 
Duplicate sample 

\ lo' -?-\ 

S= 
D= 

Element 

~ 

~0 

c_.~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I 0 
(units} {units) 

(o\lo~'- \:ob"O~'--

(SSR-SR) 

-z,·o"Z.~~ 2--'--~~~ 

2-D"\~~ "2--"C:>liMj~ 

I B:ecalc1!1ated 

II 
Reeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\. 0 -z.. '1-'<Z- Lo L. [.._:e.. ~ 

0. '-'Co( ,J?- C(\. ~r~g_ 

\ 0/~~'VO ~01-~'?9 Jt 

Comments: _____________________________________________________ ___ 

TOTCLC.6 



METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:__::::__ of~ 
Reviewer: s~/ 

2nd reviewer:_~~;...~"'-

P)ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
IN N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Y/ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (, "6) C. W reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= /=\,:;.. o.oz.~- q,«.z.e-'-\- Recalculation:(? ,t("-o .<;:.<.~- <>t.9..2e,-'l-)C'S.""''ll') 
~ 0 . o'S."S """"\\<. 

f>.-:..o,,'l 'V: 1 ._ \ (Q ~) (o :~ .. "\""<) '-.), 
r IJ-:. ~.,__\ "'/, Sol,l<;,"' (),'<,.~ 

::S."' w-:. 0.~ 

Reported Calculated 

Conc~~\~ion Concentration Acceptable 
# Sample ID Ana lyle (M ( (JV'.a., \~ ) (YIN) 

\ t= '2...\~~ 'Z..""\~ -.':) 
'2... F 2-Z.- \ 2-2... \ 

3:. ~ L\Ji:.o \'4-cO ...!( 

<.....\_ 09 \PC!--) U. c"S. '-'~'- 4 .;:;., V;\ \.._ 5 
'S \oc__ 2'1'-':00 '7-'14-w 
(a \oC- Bs<sc:o ~~DO -1t 
I. \oc.... ?R'1.o ~ ~><:. 

~ \OC.. l O'Z.c:() to&oo ~'--' 
?\_ \oC- '21..\'\oO 2ll.'-'<00 

\.0 \0(__.. \'-'-C>O tl\00 
\. --z... \ac____ 3,lv-.ooo ~[loODC> 

\.~ c.w \ c 2.. \ cL 

\'-\- C..._) \c\9 t c{,o 

\.~ ~ 0 cCJI.S: o.crrs 
n c.~ 0 .. Cf\\ o .. o"'\.1 
~% C,.l'--.) 0. O"'SS' 0 ca-s'S 'l1 
\~ ~ \1."2:, 1\.S .'-i 

Note: ~0 -

RECALC.6 



The attached zipped file contains seven files: 

File 
I) Readme_ ColumbiaFalls _ 082316.doc 

2) 240-66446-1_ TestResultsQC _ vl.xlsx 
3) 240-66516-I_TestResultsQC_ vl.xlsx 
4) 240-66588-l_TestResultsQC_ vl.xlsx 
5) 240-117126-I_TestResultsQC_ vl.xlsx 

. 6) 240-116119-I_TestResultsQC_ vl.xlsx 
7) 240-116283-I_TestResultsQC_ vl.xlsx 

Format 
MS Word 2003 

MS Excel 2007 

08/23/16 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 
240-66446-1 36773A 
240-66516-1 367738 
240-66588-1 36773C 
240-117126-1 36773D 
240-116119-1 36773E 
240-116283-1 36773F 

Although a 100% verification of the EDD was not performed, LDC observed the following discrepancies between hardcopy data 
packages and the electronic data deliverables: 

Analytical 
SDG/File Method Discrepancy LDC's approach to the discrepancy 
240-66516-1 8082A Reanalysis results are included in the EDD for LDC made no changes in the EDD. 

sample CFISS-020-S0-035-2 with the same 
analysis date and time as the original run. These 
records were set to reportable 1'No." 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: :g(o113 EDD POPULATION COMPLETENESS WORKSHEET Date:~h 
""'' 'f'-2"' Reviewer: 

The LDC job number listed above was entered by _tf;} 
I I EDD eracess I I CcmmentslActian I 

I. EDD Completeness -
Ia. -All methods present? i\, 

lb. -All samples presenUmatch report? \; 

I c. -All reported analytes present? " ld. -~r 100% verification of EDD? VI 
\..) .__/ . 

II. EDD Preparation/Enlrv -

II a. - Carryover U/J? t.) 

lib. - Reason Codes used? If so, note which codes K 
lie. -Additional Information (QC Level, Validator, 

i\.l Date, Validated YIN, etc.) 

Ill. Reasonableness Checks -

- Do all qualified ND results have NO qualifier \,J lila. (i.e. UJ)? 

- Do all qualified detect results have detect \. 
Ill b. qualifier (i.e. J)? 

v 

- If reason codes used, do all qualified results -Ill c. have reason code field populated? 

-Does the detect flag require changing for blank (y '0 Ill d. qualifiers? If so, are all U results marked ND? 

Ill e. - Do blank concentrations in report match EDD, y where data was qualified due to blank? 

-Were any results rejected for overall 

lV'Mi 
SOI'YI( v~soHs o. \1-C'~Y set io 

1111. assessment? If so, were results changed to 

n •'Re non reportable? /( t\)0''- ~ -
- Is the readme complete? If applicable, were 

~~ Ill g. edits or discrepancies listed in the readme? 

Notes: ____________________________________________________________ _ 

EDD Population Checklist.wpd 



Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

July 28, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on July 7, 2016. Attachment 1 is a summary of the samples that were reviewed for each analysis. 

LDC Project #36648: 

SDG# 

320-19320-1 ,460-115528-1 ' 460-115648-1 
460-115731-1,460-115886-1,460-116014-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated 
Pesticides, PCBs, Metals, Wet Chemistry, 
Polychlorinated Dioxins/Dibenzofurans 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead 
County, Montana, November 2015 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data Review, 
September 2011 

• USEPA Contract Laboratory National Functional Guidelines for Superfund Organic 
Methods Data Review, August 2014 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic 
Superfund Data Review, August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, 
July 1992; update IIA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update lilA, April1998; IIIB, November 
2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\36648COV.wpd UL-SF 



Level IV 27,250 pages-DL Attachment 1 

EDD LDC #36648 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest. PCBs (6020A Pb Dioxins F CN- TOC 

DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) (8290A) (9056A) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 320-19320-1 07/07/16 07/28/16 - - - - - - - - - - - - :sco'' 33 - - - - - -
B 460-115528-1 07/07/16 07/28/16 '3' ;17 1::2": :2~~ 't~:j :0;, 1:);2;:: '28: 1'{2.: 28 ~:o' '2, :,&2' :29:. :t2':;., 1,,2§~ l,;,ut~ :L:i:f:.•,; '.P - -
c 460-115648-1 07/07/16 07/28/16 :~: I :5' l>i2( j3' ::2~:\ '~5:~; .f;t IW3c :'2': :1&' 5"'0J~ {'3 - ''i~2i'i 41;sl: :'2'' i!l1'3!' - -

'i'?' :;~; 12;'11': :1'8'' i~~l~ ,··;..::(' ;{8t l'i,11: IH8:2 ¥~(),;, ';{: ;;~1':; 't1'9~ ~:1 '19' l;t)! l~';,f~: D 460-115731-1 07/07/16 07/28/16 - -
E 460-115886-1 07/07/16 07/28/16 'M ;!{ 1':2:' 1.~1~;' i:;;t;: ;!;.;,:); ,:;;;: ~~-~~~ 1~2';;( 1;1:;:~. [:"d.; '.2, 1Ii2'f' :{8' ',;2'' Js I 'CO: 14:1 - -
F 460-116014-1 07/07/16 07/28/16 '2 '3 11': l1i'lf: ;'1:$ '>31 !,f .. ;~~:: I 'if 'S ~0' .3:· - - 11:~'~; :~8~'1 ':-t'r: '':a,l - -

otal T/CR 13 39 8 84 8 29 8 84 8 84 0 11 0 33 8 87 8 87 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 61 



LDC Report# 36648A21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2016 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 320-19320-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-092-S0-0-0.5 320-19320-1 Soil 05/26/16 
CFSB-092-S0-0.5-2 320-19320-2 Soil 05/26/16 
CFSB-092-S0-1 0-12 320-19320-3 Soil 05/26/16 
CFSB-088-S0-0-0.5 320-19320-4 Soil 05/26/16 
CFSB-088-S0-0.5-2 320-19320-5 Soil 05/26/16 
CFSB-088-S0-1 0-12 320-19320-6 Soil 05/26/16 
CFSB-087 -S0-0-0.5 320-19320-7 Soil 05/26/16 
CFSB-087-S0-0.5-2 320-19320-8 Soil 05/26/16 
CFSB-087 -S0-1 0-12 320-19320-9 Soil 05/26/16 
CFSB-086-S0-0-0.5 320-19320-10 Soil 05/26/16 
CFSB-086-S0-0.5-2 320-19320-11 Soil 05/26/16 
CFSB-086-S0-1 0-12 320-19320-12 Soil 05/26/16 
CFSB-084-S0-0-0.5 320-19320-13 Soil 05/27/16 
CFSB-084-S0-0.5-2 320-19320-14 Soil 05/27/16 
CFSB-084-S0-1 0-12 320-19320-15 Soil 05/27/16 
CFSB-074-S0-0.5-2 320-19320-16 Soil 06/01/16 
CFSB-073-S0-0.5-2 320-19320-17 Soil 06/01/16 
CFSB-073-S0-1 0-12 320-19320-18 Soil 06/01/16 
CFSB-075-S0-0.5-2 320-19320-19 Soil 06/01/16 
CFSB-079-S0-1 0-12 320-19320-20 Soil 06/01/16 
CFSB-075-S0-1 0-12 320-19320-21 Soil 06/01/16 
CFSB-073-S0-0-0.5 320-19320-22 Soil 06/01/16 
CFSB-075-S0-0-0.5 320-19320-23 Soil 06/01/16 
CFSB-079-S0-0.5-2 320-19320-24 Soil 06/01/16 
CFSB-079-S0-0-0.5 320-19320-25 Soil 06/01/16 
CFSB-082-S0-0-0.5 320-19320-26 Soil 06/01/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-080-S0-0-0.5 320-19320-27 Soil 06/01/16 
CFSB-080-S0-0.5-2 320-19320-28 Soil 06/01/16 
CFSB-082-S0-1 0-12 320-19320-29 Soil 06/01/16 
CFSB-07 4-S0-1 0-12 320-19320-30 Soil 06/01/16 
CFSB-074-S0-0-0.5 320-19320-31 Soil 06/01/16 
CFSB-082-S0-0.5-2 320-19320-32 Soil 06/01/16 
CFSB-080-S0-1 0-12 320-19320-33 Soil 06/01/16 
CFSB-084-S0-0-0.5MS 320-19320-13MS Soil 05/27/16 
CFSB-084-S0-0-0.5MSD 320-19320-13MSD Soil 05/27/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
Contract Laboratory Program (CLP) National Functional Guidelines for Chlorinated 
Dibenzo-p-Dioxins (COOs) and Chlorinated Dibenzofurans (CDFs) Data Review 
(September 2011 ). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) SW 
846 Method 8290A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCOO and peaks representing any other unlabeled TCOD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

The ion abundance ratios for all PCOOs/PCOFs were within method and validation 
criteria. 

The minimum SIN ratio was greater than or equal to 2.5 for each unlabeled compound 
and greater than or equal to 10 for each labeled compound. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
were less than or equal to 20.0% for unlabeled compounds and less than or equal to 
30.0% for labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 20.0% for unlabeled 
compounds and less than or equal to 30.0% for labeled compounds. 

The ion abundance ratios for all PCOOs and PCOFs were within method and validation 
criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound. 

5 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Rl<>nk ID Date Compound Concentration Samples 

MB 320-112912 06/08/16 1 ,2,3,4,6,7,8-HpCDD 0.0901 pg/g CFSB-092-S0-0-0.5 
1 ,2,3,4,6,7,8-HpCDF 0.131 pg/g CFSB-092-S0-0.5-2 
1 ,2,3,4,7,8,9-HpCDF 0.0571 pg/g CFSB-092-S0-10-12 
OCDD 0.410 pg/g CFSB-088-S0-0-0.5 
OCDF 0.338 pg/g CFSB-088-S0-0.5-2 
Total HpCDD 0.194 pg/g CFSB-088-S0-1 0-12 
Total HpCDF 0.188 pg/g CFSB-087 -S0-0-0.5 

CFSB-087-S0-0.5-2 
CFSB-087 -S0-1 0-12 
CFSB-086-S0-0-0.5 
CFSB-086-S0-0.5-2 
CFSB-086-S0-1 0-12 
CFSB-084-S0-0-0. 5 
CFSB-084-S0-0.5-2 
CFSB-084-S0-1 0-12 
CFSB-074-S0-0.5-2 
CFSB-073-S0-0.5-2 
CFSB-073-S0-1 0-12 
CFSB-075-S0-0.5-2 
CFSB-079-S0-1 0-12 

MB 320-112913 06/08/16 1 ,2,3,4,6,7,8-HpCDF 0.176 pg/g CFSB-075-S0-1 0-12 
1 ,2,3,4,7,8,9-HpCDF 0.129 pg/g CFSB-073-S0-0-0.5 
1 ,2,3, 7,8,9-HxCDD 0.0938 pg/g CFSB-075-S0-0-0.5 
OCDD 0.946 pg/g CFSB-079-S0-0.5-2 
OCDF 0.189 pg/g CFSB-079-S0-0-0.5 
Total HpCDD 0.462 pg/g CFSB-082-S0-0-0.5 
Total HpCDF 0.305 pg/g CFS B-080-S0-0-0.5 
Total HxCDD 0.0938 pg/g CFSB-080-S0-0.5-2 
Total TCDD 0.0376 pg/g CFSB-082-S0-1 0-12 
1 ,2,3,4,6, 7 ,8-HpCDD 0.224 pg/g CFSB-07 4-S0-1 0-12 

CFSB-074-S0-0-0.5 
CFSB-082-S0-0.5-2 
CFSB-080-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

CFSB-092-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 0.25 pg/g 0.25U pg/g 

CFSB-092-S0-1 0-12 1 ,2,3,4,6, 7,8-HpCDD 0.34 pg/g 0.34U pg/g 
1 ,2,3,4,6,7,8-HpCDF 0.099 pg/g 0.099U pg/g 
OCDF 0.21 pg/g 0.21U pg/g 
Total HpCDD 0.64 pg/g 0.64J pg/g 
Total HpCDF 0.24 pg/g 0.24J pg/g 
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Reported Modified Final 
Sample Compound Concentration Concentration 

CFSB-088-S0-1 0-12 1 ,2,3,4,6,7,8-HpCDF 0.32 pg/g 0.32U pg/g 
1 ,2,3,4, 7,8,9-HpCDF 0.095 pg/g 0.095U pg/g 
OCDF 0.90 pg/g 0.90U pg/g 
Total HpCDF 0.89 pg/g 0.89J pg/g 

CFSB-087-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 0.14pg/g 0.14U pg/g 

CFSB-087 -S0-1 0-12 1 ,2,3,4, 7,8,9-HpCDF 0.087 pg/g 0.087U pg/g 

CFSB-086-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDF 0.65 pg/g 0.65U pg/g 
1 ,2,3,4,7,8,9-HpCDF 0.070 pg/g 0.070U pg/g 
OCDF 1.12 pg/g 1.12U pg/g 

CFSB-084-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 0.23 pg/g 0.23U pg/g 

CFSB-084-S0-1 0-12 1 ,2,3,4,6,7,8-HpCDF 0.33 pg/g 0.33U pg/g 
1 ,2,3,4, 7,8,9-HpCDF 0.080 pg/g 0.080U pg/g 
OCDF 1.03 pg/g 1.03U pg/g 
Total HpCDF 0.75 pg/g 0.75J pg/g 

CFSB-074-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDF 0.39 pg/g 0.39U pg/g 
1 ,2,3,4,7,8,9-HpCDF 0.097 pg/g 0.097U pg/g 
OCDF 0.78 pg/g 0.78U pg/g 

CFSB-073-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDF 0.28 pg/g 0.28U pg/g 
1 ,2,3,4,7,8,9-HpCDF 0.081 pg/g 0.081 u pg/g 
OCDF 1.04 pg/g 1.04U pg/g 

CFSB-075-S0-1 0-12 1 ,2,3,4,7,8,9-HpCDF 0.32 pg/g 0.32U pg/g 

CFSB-079-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDF 0.18 pg/g 0.18Upg/g 
OCDD 2.07 pg/g 2.07U pg/g 
OCDF 0.18 pg/g 0.18Upg/g 
Total HpCDD 0.46 pg/g 0.46J pg/g 
Total HpCDF 0.25 pg/g 0.25J pg/g 
1 ,2,3,4,6,7,8-HpCDD 0.19 pg/g 0.19Upg/g 

CFSB-079-S0-0-0.5 1 ,2,3,4,6,7,8-HpCDF 0.23 pg/g 0.23U pg/g 
1 ,2,3,7,8,9-HxCDD 0.062 pg/g 0.062U pg/g 
OCDD 2.26 pg/g 2.26U pg/g 
OCDF 0.22 pg/g 0.22U pg/g 
Total HpCDD 0.53 pg/g 0.53J pg/g 
Total HpCDF 0.37 pg/g 0.37J pg/g 
Total HxCDD 0.062 pg/g 0.062J pg/g 
1 ,2,3,4,6,7,8-HpCDD 0.25 pg/g 0.25U pg/g 

CFSB-080-S0-0-0.5 1 ,2,3,4,6,7,8-HpCDF 0.19 pg/g 0.19U pg/g 
1 ,2,3,4,7,8,9-HpCDF 0.068 pg/g 0.068U pg/g 
1 ,2,3,7,8,9-HxCDD 0.067 pg/g 0.067U pg/g 
OCDD 4.71 pg/g 4.71U pg/g 
OCDF 0.25 pg/g 0.25U pg/g 
Total HpCDD 0.87 pg/g 0.87J pg/g 
Total HpCDF 0.26 pg/g 0.26J pg/g 
Total HxCDD 0.067 pg/g 0.067J pg/g 
1 ,2,3,4,6, 7,8-HpCDD 0.47 pg/g 0.47U pg/g 
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Reported Mod;fi~~ Sample Compound Concentration Co nee 

CFSB-082-S0-1 0-12 1 ,2,3,4,6,7,8-HpCDF 0.35 pg/g 0.35U pg/g 
1 ,2,3, 7,8,9-HxCDD 0.084 pg/g 0.084U pg/g 
OCDF 0.53 pg/g 0.53U pg/g 
Total HpCDD 2.05 pg/g 2.05J pg/g 
Total HpCDF 0.77 pg/g 0.77J pg/g 
Total HxCDD 0.41 pg/g 0.41J pg/g 
Total TCDD 0.15 pg/g 0.15J pg/g 
1 ,2,3,4,6, 7,8-HpCDD 1.02 pg/g 1.02U pg/g 

CFSB-07 4-S0-1 0-12 1 ,2,3,7,8,9-HxCDD 0.24 pg/g 0.24U pg/g 

CFSB-082-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDF 0.49 pg/g 0.49U pg/g 
1 ,2,3,4,7,8,9-HpCDF 0.17pg/g 0.17U pg/g 
1 ,2,3,7,8,9-HxCDD 0.089 pg/g 0.089U pg/g 
OCDF 1.0 pg/g 1.0U pg/g 
Total HpCDD 1.89 pg/g 1.89J pg/g 
Total HpCDF 1.13 pg/g 1.13J pg/g 
Total HxCDD 0.43 pg/g 0.43J pg/g 
1 ,2,3,4,6,7,8-HpCDD 1.00 pg/g 1.00U pg/g 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All internal standard recoveries (%R) were within QC limits with the following 
exceptions: 
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Internal Affected 
Sample Standards %R (Limits) Compound Flag A or P 

CFSB-075-S0-0.5-2 13C-2,3, 7,8-TCDD 149 (40-135) All compounds J (all detects) p 
13C-2,3,7,8-TCDF 158(40-135) UJ (all non-detects) 
13C-1 ,2,3,7,8-PeCDD 150 (40-135) 
13C-1 ,2,3,7,8-PeCDF 156 (40-135) 
13C-1 ,2,3,6,7,8-HxCDD 146 (40-135) 
13C-1 ,2,3,4,7,8-HxCDF 145 (40-135) 
13C-1 ,2,3,4,6,7,8-HpCDD 148 (40-135) 
13C-1 ,2,3,4,6, 7,8-HpCDF 153 (40-135) 
13C-OCDD 154 (40-135) 

CFSB-074-S0-1 0-12 13C-2,3,7,8-TCDD 10 (40-135) 2,3, 7,8-TCDD J (all detects) p 
13C-2,3,7,8-TCDF 8 (40-135) 2,3,7,8-TCDF UJ (all non-detects) 
13C-1 ,2,3,7,8-PeCDD 18 (40-135) 1 ,2,3,7,8-PeCDD 
13C-1 ,2,3,7,8-PeCDF 15 (40-135) 1 ,2,3,7,8-PeCDF 
13C-1 ,2,3,6,7,8-HxCDD 29 (40-135) 1 ,2,3,6,7,8-HxCDD 
13C-1 ,2,3,4,7,8-HxCDF 27 (40-135) 1 ,2,3,4,7,8-HxCDF 
13C-1 ,2,3,4,6,7,8-HpCDF 39 (40-135) 1 ,2,3,4,6, 7 ,8-HpCDF 

Total TCDD 
Total TCDF 
Total PeCDD 
2,3,4, 7,8-PeCDF 
Total PeCDF 
1 ,2,3,4,7,8-HxCDD 
1 ,2,3,7,8,9-HxCDD 
Total HxCDD 
1 ,2,3,6, 7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1 ,2,3,7,8,9-HxCDF 
Total HxCDF 
1 ,2,3,4,7,8,9-HpCDF 
Total HpCDF 

CFSB-07 4-S0-0-0.5 13C-2,3,7,8-TCDD 20 (40-135) 2,3,7,8-TCDD J (all detects) p 
13C-2,3,7,8-TCDF 18 (40-135) 1 ,2,3,7,8-PeCDD UJ (all non-detects) 
13C-1 ,2,3,7,8-PeCDD 28 (40-135) 1 ,2,3,7,8-PeCDF 
13C-1 ,2,3,7,8-PeCDF 26 (40-135) 1 ,2,3,6,7,8-HxCDD 
13C-1 ,2,3,6,7,8-HxCDD 25 (40-135) 1 ,2,3,4,7,8-HxCDF 
13C-1 ,2,3,4,7,8-HxCDF 37 (40-135) Total TCDD 

Total TCDF 
Total PeCDD 
2,3,4,7,8-PeCDF 
Total PeCDF 
1 ,2,3,4,7,8-HxCDD 
1 ,2,3, 7,8,9-HxCDD 
Total HxCDD 
1 ,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1 ,2,3,7,8,9-HxCDF 
Total HxCDF 

CFSB-074-S0-0-0.5 13C-2,3,7,8-TCDF 16 (40-135) 2,3,7,8-TCDF UJ (all non-detects) p 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 
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XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to internal standard %R, data were qualified as estimated in three samples. 

Due to laboratory blank contamination, data were qualified as not detected or estimated 
in seventeen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 320-
19320-1 

I Sample I Com~ound I Flag I AorP I Reason I 
CFSB-075-S0-0.5-2 All compounds J (all detects) p Internal standards (%R) 

UJ (all non-detects) 

CFSB-07 4-S0-1 0-12 2,3,7,8-TCDD J (all detects) p Internal standards (%R) 
2,3,7,8-TCDF UJ (all non-detects) 
1 ,2,3,7,8-PeCDD 
1 ,2,3,7,8-PeCDF 
1 ,2,3,6, 7,8-HxCDD 
1 ,2,3,4, 7,8-HxCDF 
1 ,2,3,4,6, 7,8-HpCDF 
Total TCDD 
Total TCDF 
Total PeCDD 
2,3,4,7,8-PeCDF 
Total PeCDF 
1 ,2,3,4,7,8-HxCDD 
1 ,2,3,7,8,9-HxCDD 
Total HxCDD 
1 ,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1 ,2,3, 7,8,9-HxCDF 
Total HxCDF 
1 ,2,3,4,7,8,9-HpCDF 
Total HpCDF 

CFSB-074-S0-0-0.5 2,3,7,8-TCDD J (all detects) p Internal standards (%R) 
2,3,7,8-TCDF UJ (all non-detects) 
1 ,2,3,7,8-PeCDD 
1 ,2,3,7,8-PeCDF 
1 ,2,3,6,7,8-HxCDD 
1 ,2,3,4,7,8-HxCDF 
Total TCDD 
Total TCDF 
Total PeCDD 
2,3,4, 7,8-PeCDF 
Total PeCDF 
1 ,2,3,4, 7,8-HxCDD 
1 ,2,3,7,8,9-HxCDD 
Total HxCDD 
1 ,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1 ,2,3,7,8,9-HxCDF 
Total HxCDF 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 320-19320-1 

Modified Final 
Sample Compound Concentration . .... 

CFSB-092-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 0.25U pg/g A 
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Modified Final 
Sample Compound Concentration A orP 

CFSB-092-S0-1 0-12 1 ,2,3,4,6,7,8-HpCDD 0.34U pg/g A 
1 ,2,3,4,6, 7,8-HpCDF 0.099U pg/g 
OCDF 0.21 u pg/g 
Total HpCDD 0.64J pg/g 
Total HpCDF 0.24J pg/g 

CFSB-088-S0-1 0-12 1 ,2,3,4,6, 7,8-HpCDF 0.32U pg/g A 
1 ,2,3,4, 7,8,9-HpCDF 0.095U pg/g 
OCDF 0.90U pg/g 
Total HpCDF 0.89J pg/g 

CFSB-087-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 0.14U pg/g A 

CFSB-087 -S0-1 0-12 1 ,2,3,4, 7,8,9-HpCDF 0.087U pg/g A 

CFSB-086-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDF 0.65U pg/g A 
1 ,2,3,4,7,8,9-HpCDF 0.070U pg/g 
OCDF 1.12U pg/g 

CFSB-084-S0-0.5-2 1 ,2,3,4, 7 ,8,9-HpCDF 0.23U pg/g A 

CFSB-084-S0-1 0-12 1 ,2,3,4,6,7,8-HpCDF 0.33U pg/g A 
1 ,2,3,4,7,8,9-HpCDF o.o8ou pgtg 
OCDF 1.03U pg/g 
Total HpCDF 0.75J pg/g 

CFSB-074-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDF 0.39U pg/g A 
1 ,2,3,4,7,8,9-HpCDF 0.097U pg/g 
OCDF 0.78U pg/g 

CFSB-073-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDF 0.28U pg/g A 
1 ,2,3,4,7,8,9-HpCDF 0.081U pg/g 
OCDF 1.04U pg/g 

CFSB-075-S0-10-12 1 ,2,3,4, 7,8,9-HpCDF 0.32U pg/g A 

CFSB-079-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDF 0.18U pg/g A 
OCDD 2.07U pg/g 
OCDF 0.18U pg/g 
Total HpCDD 0.46J pg/g 
Total HpCDF 0.25J pg/g 
1 ,2,3,4,6, 7,8-HpCDD 0.19U pg/g 

CFSB-079-S0-0-0.5 1 ,2,3,4,6,7,8-HpCDF 0.23U pg/g A 
1 ,2,3,7,8,9-HxCDD 0.062U pg/g 
OCDD 2.26U pg/g 
OCDF 0.22U pg/g 
Total HpCDD 0.53J pg/g 
Total HpCDF 0.37J pg/g 
Total HxCDD 0.062J pg/g 
1 ,2,3,4,6, 7 ,8-HpCDD 0.25U pg/g 
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Modified Final 
Sample Compound Concentration AorP 

CFSB-080-S0-0-0.5 1 ,2,3,4,6,7 ,8-HpCDF 0.19U pg/g A 
1 ,2,3,4, 7,8,9-HpCDF 0.068U pg/g 
1 ,2,3,7,8,9-HxCDD 0.067U pg/g 
OCDD 4.71U pg/g 
OCDF 0.25U pg/g 
Total HpCDD 0.87J pg/g 
Total HpCDF 0.26J pg/g 
Total HxCDD 0.067J pg/g 
1 ,2,3,4,6,7,8-HpCDD 0.47U pg/g 

CFSB-082-S0-1 0-12 1 ,2,3,4,6, 7,8-HpCDF 0.35U pg/g A 
1 ,2,3,7,8,9-HxCDD 0.084U pg/g 
OCDF 0.53U pg/g 
Total HpCDD 2.05J pg/g 
Total HpCDF 0.77J pg/g 
Total HxCDD 0.41J pg/g 
TotaiTCDD 0.15J pg/g 
1 ,2,3,4,6,7,8-HpCDD 1.02U pg/g 

CFSB-074-S0-10-12 1 ,2,3,7,8,9-HxCDD 0.24U pg/g A 

CFSB-082-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDF 0.49U pg/g A 
1 ,2,3,4,7,8,9-HpCDF 0.17U pg/g 
1 ,2,3,7,8,9-HxCDD 0.089U pg/g 
OCDF 1.0U pg/g 
Total HpCDD 1.89J pg/g 
Total HpCDF 1.13J pg/g 
Total HxCDD 0.43J pg/g 
1 ,2,3,4,6,7,8-HpCDD 1.00U pg/g 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary 
- SDG 320-19320-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648A21 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 320-19320-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW846 Method 8290A) 

Date: 7/'J,.- ')/ /!/.? 
Page:~ 

Reviewer: n 
2nd Reviewer: c,f/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 1 
2 I 
3 I 
4 I 
5 \ 
6 

\ 

7 \ 

8 \ 

9 I 
101 
11 1 
121 

13 l 
141 

I ~alidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times brl~ 

HRGC/HRMS Instrument performance check b () 

Initial calibration/leV b.. A % ~v:UJ\~~""'\~ \oJ ~2. ~-' 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-092-S0-0-0.5 

CFSB-092-S0-0.5-2 

CFSB-092-S0-1 0-12 

CFSB-088-S0-0-0.5 
1 
CFSB-088-S0-0.5-2 

CFSB-088-S0-1 0-12 

CFSB-087-S0-0-0.5 

CFSB-087 -S0-0.5-2 

CFSB-087 -S0-1 0-12 

CFSB-086-S0-0-0. 5 
~ 

CFS B-086-SO-O.t-2 

CFSB-086-S0-1 0-12 

CFSB-084-S0-0-0. 5 

CFS B-084-S0-0. 5-2 

A 
bW 
N 
~ 
A ~lo 
J 

~'-'.) 

1\ -
D. 
~ 

A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648A21W.wpd 1 

Cl...c.AJ ... ?9.- I IA.'i'-\-J.De.~ Q. 
,)V 

, ___ 
?J) 

D =Duplicate 
TB = Trip blank 

\~-

EB = Equipment blank 

LabiD 

320-19320-1 

320-19320-2 

320-19320-3 

320-19320-4 

320-19320-5 

320-19320-6 

320-19320-7 

320-19320-8 

320-19320-9 

320-19320-1 0 

320-19320-11 

320-19320-12 

320-19320-13 

320-19320-14 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/26/16 

Soil 05/27/16 

Soil 05/27/16 

I 



LDC #: 36648A21 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 320-19320-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW846 Method 8290A) 

Client ID LabiD Matrix 

15 I CFSB-084-S0-1 0-12 320-19320-15 Soil 

16 \ CFSB-07 4-S0-0.5-2 320-19320-16 Soil 

17' CFSB-073-S0-0.5-2 320-19320-17 Soil 

181 CFSB-073-S0-1 0-12 320-19320-18 Soil 

19' CFSB-075-S0-0.5-2 320-19320-19 Soil 

201 CFSB-079-S0-10-12 320-19320-20 Soil 

211- CFSB-075-S0-1 0-12 320-19320-21 Soil 

221- CFSB-073-S0-0-0.5 320-19320-22 Soil 

23~ CFSB-075-S0-0-0.5 320-19320-23 Soil 

24 "]I CFSB-079-S0-0.5-2 320-19320-24 Soil 

251' CFSB-079-S0-0-0.5 320-19320-25 Soil 

26"2- CFSB-082-S0-0-0.5 320-19320-26 Soil 

27'1' CFS B-080-S0-0-0.5 320-19320-27 Soil 

28~ CFSB-080-S0-0.5-2 320-19320-28 Soil 

291--- CFSB-082-S0-1 0-12 320-19320-29 Soil 

30"V CFSB-07 4-S0-1 0-12 320-19320-30 Soil 

3111 
"l/ 
CFSB-074-S0-0-0.5 320-19320-31 Soil 

32"). CFSB-082-S0-0.5-2 320-19320-32 Soil 

33-v CFSB-080-S0-10-12 320-19320-33 Soil 

34 CFSB-084-S0-0-0.5MS 320-19320-13MS Soil 

35 CFSB-084-S0-0-0.5MSD 320-19320-13MSD Soil 

36 

37 

38 

39 

l.11.n 

Notes· 

L:\Roux Associates\Columbia Falls\36648A21W.wpd 2 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: _Lot~ 
Reviewer:_ f1 . 

2nd Reviewer: ~ 

Method: HRGC/HRMS Dioxins/Dibenzofurans 

Level IV checklist_8290Awpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the 

red in the routine 

Level IV checklist_8290A.wpd 



LDC #: _____ _ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes I No 

Overall assessment of data was found to be acceptable. I 

Level IV checklist_8290A.wpd 

NA 

Page:+of_a_ 
Reviewer· Pl 

2nd Reviewer~- r~ 
Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6, 7 ,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF . R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF. T. Total HxCDD Y. Total HpCDF 

Notes: __________________________________________________________________________________________________________ __ 

COMPNDList (3).wpd 



LDC #: 3 '- G..tf f(.ft-2--/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 
~ se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". .J;: 

f-L N/A Were all samples associated with a method blank? · f 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

-:e-1-'\fc.... 

Page:/ of_/ 

Reviewer: ?7 
2nd Reviewer: ot _ 

Y. N N/A Was the mrh/f blank contaminated? 
lank extraction date: ~ ~ I..J, Blank analysis date: Co /1s /I~ Associated samples: 1-17 "2-0 
-··-· -···--· -

~ \.J u I Blank 1D I ~")( Sample Identification 

I~S ~0- I 

{..p 'I> 9 IU ,.;-l\ ?-c<! \ "l---- ~ ~ !l ! 

r: O·o9ol D-1\50~ t:J.?t.f 111 . 
et 0.\?1 0. bl;"S"'" 0.099\11 e). ";2 VI ..-tr. o.eo.;v1 tl-?34 

f 0,DS7J 0.'1.-~~ ~.1..«:)11\ 0-0~~~~~ Q .tLi1, C), o<O 71A o.o-tOL-1 fJ. ']..-J'v.. 0-0~ 
6j 0.4\D .7f 2_.0~ 

~ ~·1?~ l-lo4 t?.2-1v1 o.qolA \·\?-- \A \. 0 ~vt 

lA 0.194 0 -0.,7 o.Co 't j 

'/ o.tg~ o.,~ {).?A J 19-~~ j 
!! 

(0'.1;'--.1 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_1 (3).wpd 



LDC #: .3 ~C.'/ J(/J-2-) VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 
P e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

J-!-....!.l--'N'-"/'-'-A_,_ Were all samples associated with a method blank? 
__!_..p._~N~/A__,_ Was a method blank performed for each matrix and whenever a sample extraction was performed? 

6Ja~k·;~tr m --· ~ - { .- I I' 

Cone. unit . ~/ 

Co~~un~ I Blank ID I '5'-t. Sample Identification 

-[~S-?;Zo- llp r1 \\ -,.q \ -z....-

f= O-o9ol o.~s or;-
er o.r?l 0. bt;-s- (!). ?~ V\ 0;'l .. £)tA 

f O,DS.7 I 0.')..~~ O.oq1tA o.of>ttA 
6! 0.4\U .-If 2.-0~ 

lS! ~.;;~ 1-loi D-1€"~ \.Of V\ 

\A 0.194 0 .9,7 

! 
y o.t K'i o . .,~ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_1 (3).wpd 
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LDC#: <3G~ ¥"g-' A-2-j VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 
'ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

_,_....,__,_,N"-'-/A~ Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

..}f :G""Mf~ 

Page:~ot__Z 
Reviewer: eZ 

2nd Reviewer: ~ 

1 
Y- N N/A Was the _method blank contaminated? J) 

I~ I ltd Blank analvsis date: lP II~ Ia ~\ -K3~ 
c ··-· ···- -

l ..... l BtankiD I ~~- Sample Identification 

lA~ ~'2..0- 2..\ tA ~ ?--I ?q 'b0 '2>2 1\"l.CO!t~ 

'1( 0 0·\il., '0-~'-i O.t~L.\ 0-"2-~\.{ 0 .\Cf u • b.?Svf o .'-f.CJVI 
~ 'P 0, \"9 . .""}~ :o-~ ~ o.~2~vi o.o'=-S4 0. 17 4 
f o. o9;b~ 0-4-L-4 o.o"'zvl o.Q~7U o.o£>4lA i O.Jt.~-iY'vf £? .of>CJ tA 
q 0. Glf4l.P ~:=t-~ ')..o1 LA z.~ 11·11 VI I 

0( o-t~'1 , .CJ4r ·o. ~ '0 -l~ v\ f). Z-2--t.f 0-~Ll 0-S~v\ 1 .otA 
tA .... 0.'-fbZ. I 2•2>1 04'-lt., * J o.~~i\«-1 b-~1~J 7-.osj l·~.J 

' 

y o.:,o§ I /"'"' 
i ·t~~ 0.~ j 0 -?;,7J o.:u,-f-j D.71J ; t· 1-;~ J I 

T D, o~:,g i o.'-Jfo.~ o.o"2J 0.~1j 0 A· I;¥ J 'o·4?>J' 
R D. O";//o-'* I o-ltJi ~ '1~ o .,s~u\ 
'f iO • .,_~Lj-

I '. \~ 0.\,~v\ '~r.t) 0.41 tA I· 02.1.A I t-00'-4 
I 

' r1f?J i 

I i 

CIRClED RESUlTS WERE NOT QW\UFIED. All RESUlTS NOT CIRClED WERE QUAliFIED BY THE FOLLOWING STATEMENT: 
Al,l: contaminants wi:thin five times the method bla·lfl'k concentration were qualified as not detected, "U" . 

. BLANKS90:...1 (3).wpd 



LDC #: ..3 ~~ ~ &' -4 2---/ VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 

..... 
Y )N N/A •• -~ ... ~ ~ .... - .. ~ _ ...... ~ .. ·-· ~-- .. --.- !-''--"~ ·-. 

# Date Lab ID/Reference Internal Standard %Recovery (Limit: 40-135%) 

\"' t ;c. -A 1'14 ( '-\-0- ,~~ 
l'l;C- H I~ ( 

~~-~ \9-J ( 

~~-1 \S""!.P ( 

!'?:>C..-0 \ '{ l.g ( 

' J?>C- K 1'-tS" ( 

l"l.>C- F 145!> ( 

r~c-e IS"? ( 

\~C-b tS J\- ( It 

( 

'1.0 l ~e.- A tO ( 
/ 

-\.\ t:f. ( 

-?:> I~ ( 

-l \5 ( 

_o ~~ ( 

-\< 'J-1 ( 

l~C.- e- 3, ( 

( 

( 

( 

( 

INTST90.wpd 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Page:_!of_/ 

Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

-~/u.J.'P cPJ. Te..L- (NOtoeA 
I \ / 

,I 
I 

~I v..J /\ OtiAtJ A ~ 1~01 J 
v 4\, "' 

0 
" s :r '::J/vJ 

~o"T 
~ \- IV\ N ')( 

,I/ e- 'f. '/ 



LDC #: ~ bb 1,11 !f/J-.2V / VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 
Pie~ see aualifications below for all auestions answered "N". Not aoolicabl 

r- ..... 
Y )N N/A •• ~~ .. ·~ ~· .•. ~ .. ~ ~ ...... ~ .. ·~· ~-~· ·~~· ~ t-'"~"~ - . ~ . 

# Date Lab 10/Reference Internal Standard 

?:>7 \";)e. - 6. 
- \-\ 
- ~ 
-"I 

D 
- \<-

f "d "fied "N/."" 

%Recovery (Limit: 40-135%) 

20 (40 -l?>qj" 
\Ci. ( 

~ ( 

Uo ( 
-v:;- ( 

31 ( / 

( 

( 

( 

( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

3 \ \ ~c. - \-\ ll, ( "\0- \~ ~ ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

INTSTSO.wpd 
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Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

.J 7vu /P ~v..Jl. A ~ ( tJO 1~) I 
~ a.-\/ \. 

'B s 
.I~-1 w 
c.h\-T 

I f. \... 1\fl t\l f. 

.jJv.J}(' et~~ \\(NO 
I 0 ' 



LDC#: -3C,~ 7"~/1~/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:__j,f_/ 

Reviewer: ez 
2nd Reviewer: ~ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 8290A) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ai.)(Cx) A.= Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 *(SIX) 

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

A. = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

# Standard 10 

leA 1-

IDtJ5 

2 teAL-
<bOs-

3 17c-AL 
CfD2 

/)!>- :2~ 

Calibration 
Date 

11/1'0/ts-

lf/"1--;//C, 

n7¥!1~ 

Compound (Reference Internal 
Standard) 

Qonnr+.arl 

Average RRF 
(initial) 

Average II RRF 
RRF (initial) ( cs 3 std) 

I R<>l"':;>ll"'lll:;>t<>rf ,, ~ 

I ~-~~:::~ t~l "":.:::re• I 
2,3,7,8-TCDF ("C-2,3,7,8-TCDF) II I· oo Cf2- II_L._oe>9'...?-- II o. Cf7 ?7 II o .1-r!l II ftJ • .z_ II ? -2--
2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 0. '7'f3 (.;. 0. "f'J 3~ 0. CfSs"-/ 0. 'J ny tm----, ~ ~-
1,2,3,6,7,8-HxCDD(13C-1,2,3,6,7,8-HxCDD) /. O>~ '1 j, Ol-'fCJ /. bt(t{'-/ /· 0'/l./'/ . y. 
1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HoCDD) (:). "f«/ 7 7 t:). i'/7 7 0· 'J 2 t 1 0 • "J ~ 77 ~. 7 ~-= 
,." .. '"'"''',...1"'\"'"m' 1/·~~o.?> 1-~'13~ 1,~~ 1·-'<1~---z, ~-· ~ 

2,3,7,8-TCDF(13C-2,3,7,8-TCDFl 0- ~te.<=t~ 0 .161~ 0. ~9/ I i). i<tll I~. 7 I J.. 7 
2,3,7,8-TCDD(13C-2,3,7,8-TCDDl O.<=j;}..'/7 ~.ill/7 t:J.'7o3C.. LJ./b3b j-3·U j_6.{) 

1,2,3,6,7,8-HxCDD("C-1,2,3,6,7,8-HxCDDl f·Ot/1/ /Oll/1 J.oKSl'"'-:> /.oyg3 1/·;z... //·2--- 1 

1 ,2,3,4,6,7,8-HoCDD (13C-1 ,2,4,6,7,8,-HoCDD) C7- i(, 2-~ o. ']/,2-Y f.o /~ j·O/r.k' / ~. C, J.P ._t. 
~"'~"'"'" '"~""' l"ll"'nm /· ~ T ::f ~ /•3 773 /• '// ~ "2-- J.IJ/ ~ / tJ ;"j? /() .)( 

2,3,7,8-TCDF (13C-2,3,7,8-TCDF) /-I~':> 7- II f./S3;)- II /. o7'g7 I I ·o:r8'} (; . i/ II b.cj 
2,3,7,8-TCDD ("C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD (13C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDF ('3C-OCDD) 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\INICLC.wpd 



LDC#: 3C:.t;. f'JirJ-~/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

/ 7 
Page: __ of_/_ 

Reviewer:~ 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C~)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;,= Area of associated internal standard 
Cx = Concentration of compound, C;, = Concentration of internal standard 

D Standard ID 
Calibration 

Date Compound (Reference Internal Standard) 
Average RRF 

(initial) 
~I .. ,:~~·m· lc=JI ·"":~,.mo I 

(lf!..N JO f)S" 

J)S- s-
-f}t/ 

~~~ JO/h-

1)/!;-~ 

-'17 

3 II~ (OJ)!: 

DB-5" 
-I~ 

b/!~11~ 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF 113C.OCDD\ 

b /t;l /1~ 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

or.nF r13r..or.nm 

t:,f-3/1~ 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

f.ooCf ~ o .97$2 I 
a .. -=t9 3G ~. Cif7~fJ 

/. oS-=t/ J-OS? 
o. '7'177 o. '~ (,/ 
1-~i3?::> /.d-7CJ, 

0. cr~o( 

o. &f(:, CIJ3 
I· Ot/Y 
O-ilfl ~ 

--" /.;).7 'r 
o.rt73~ 

o.kbft/ 
o. ~"317 
o.ffJ-9'2-
(·fO{p 

o.en1l! 3~/ 3~/ 
O-CJ7b~ /· 7 /·7 
l·ot-.3 /.J.h c;At, 
O!jSk/ 0. c::y o-t:t 
1·~7~ I·~ I·.Y 
/) .'JvtJ7 P'sl hf{' 

0-06/3 ~.¢.1 7-':tj 
J·Ofk f·l !·I 
o.Cjy)tf o,J 1J 'j 
/·d-71 t· I I~ I 
6.!17311 ;a~ t/ !3-</ 
(1. ~1'1 13· 3 !3:3 
tJ-93!/ !2-- ~ / /~-I 
o-llrJ/ ji). • .l- j.;t..-T 
I -;o & . ____ - _L</~.}7 ;r ,-5 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\CONCLC90.wpd 



LDC #: 3 t:.~ -j/ 8"'1-2--;? VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Page:~t_/ 
Reviewer:_!_FT.!...,_ __ 

2nd Reviewer: ~ c.::::---

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (1\)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

D Standard ID 
Calibration 

Date 

11-.-.WI d.-<W- 3pS I bjlr'/J(p 
D8-S 
~!'I 

,W-J
1

aw'-.3of I '/It//" 
f)/3~!::. Ob§'3 

-J...-(.,. 

A. = Area of compound, A;. = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8~TCDF) 

2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C_-1,2,4,6,7,8,-HpCDD) 

nr.n1= t13r..nr.nm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr.n1= £13r..nr.nm 

Average RRF 
(initial) 

o.1f,'f(... 
0. ~a.'f? 

f.Olf-1 I 
O·it:-2-L/ 
I· .:377 3 

" 

~I ." .. "" .... , 
0. I( 'f{(; 
t). 8' sll ?--

IEJI .. ",.,,.... I 
r'!l 
·7 

. 

~~<!W-~OS 
rf)J'J- q 

~.~S3 t:.flb /1& I 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) I I I - I - -- ·- I 

0. 101.{7 t'J. ~Of/ 

/·010 /'O:t-0 
wo{ 1 2,3,7,8-TCDD C3c-2,3,7,8-TcDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) -_2 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) .();}.,7 ·027 

OCDF C3C-OCDD) I· 37/ L·37/ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\CONCLC90.wpd 



LDC #: 3' ~ ~ 8" /f 2/ VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

Page:_taf~ 
Reviewer:_,_FT_,__ __ 

2nd Reviewer: Q::(__ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (fo..)(C~)/(A;,)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, C~ = Concentration of internal standard 

D Standard 10 Compound (Reference Internal Standard) 
Av~~~:~RF GEJI •oc;~·m• ~~=~ •oc•:~I•Md I 

~ UAJ :':>[)£" --·-···-·--·, o.;ee.1t, o.&7tfr o.If7~ {'~!/ CJ."i! 2,3,7,8-TCDF ( 3r.? '>. 7 A.Trnl=\ 

0 .~:;..'/7 0. -=,y?g o. <=t¥7-k' p-, ~ 2--=T 
/·b <!I/ J.o'f~ /·Dtf'J o~% o~ 
c;.-=,t,~ J.oyo ;.oyO $f'.U k.6 

1 
/·377~ !....3(:,~ j.al-.2--- f,J !·/ 

DB-5' 2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) 

~ 1 ,2,3,6,7,8-HxCDD ( 3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD ( 3C-1 ,2,4,6,7,8,-HpCDD) 

nrn1= r13r.nrnn\ 

!·IS"? I ;.ovtj l·ot/y 'f~~ I 'J,) ..... a aeV~D~ (:./Ji,/1(:; 2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) 

w-z,;s- l'jo7- 2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) 

-oo2- 1 ,2,3,6,7,8-HxCDD ( 3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

nr.nF r13r..nr.nm 

8 
(!£# iOJ- t.fz3/lh 2,3,7,8-TCDF ( 3C-2,3,7,8-TCDF) 

f}/>-7~ d-'JsV 2,3,7,8-TCDD ( 3C-2,3,7,8-TCDD) 

- t7D:;_ 1 ,2,3,6,7,8-HxCDD ( 3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

s-.y r-'·:/ /- Ot::t j f!S3 f-Ot:if I 

OCDF ( 3C-OCDD) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 3~b~!{~ :;;../ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Page:_1_of_1_ 

Reviewer:__EI 
2nd Reviewer: c;Y1 

~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSR - SR)/SA Where: SSR = Spiked sample result, SR = Sample result 
SA = Spike added 

RPD = I MSR - MSDR I * 2/(MSR + MSDR) MSR = Matrix spike percent recovery MSDR = Matrix spike duplicate percent recovery 

MS/MSD samples: ____,:.,'-1~1---"'~~?:>..<.:~""--------

I I 
Spike Sample Spiked Sample M"tr;v C::n;!, M::>triv C::nilco n,nr;,.,t .. 

Ad de Conceny:tion Concen1r~~ 
Comeound ( I)...._, ) < I? ex r""' l ( oc;r' I"'\, Percent Recovery Percent Recovery 

I ·.···.·. ... : .. ' < 71 J'.j '-J \1 \1 MC:: •\JI IJ M<::n MC:: Mc::n ------ ~. g, ,,,. .., !;lo..-::>1,. 

2,3,7,8-TCDD ~\. (p "J.-\.1 tJO -,.;. <t? ~.oy ':2- 0 l'l.O \1 lP 11¥ 
1,2,3,7,8-PeCDD \0~ tof::> lJ\? ns. ~ \1<. 'i(' \\ ~11 Ill.? 1\\., tllo 
1,2,3,4, 7 ,8-HxCDD lo'll tO~ D.C...\ \'ll-~ \ -z.A· <t, \\?- \\J..t '~ I~ 
1,2,3,4,7,8,9-HpCDF \Ooi. \0~ 0.~ ,~.::V \'V1--.~ l\2{ 1\~ \I? 113 
OCDF 1.\lo '2.\ 1 ,_. '). • "'J- ?-1~·~ ~?t,:, n'1 Ill 1\, 1\\ 

--------

I IIIISliiiiSD 
i 

I RPD I RPD I 

~ (;!o,.,(,. 

y. 4 
0 0 

?---
,... 

LJ- 4 
~ ~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicate findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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Loc #: a 6 6 'r ~ .LJ- 2 I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCSID: LC..b ~'Z-D-\\?-~\'2.----

~~--~ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 
Added Concen}~ion I II II Compound 

( """ lc:....rl (t?<J. lY Percent Recove!1 Percent Recove!1 RPD I : :~ ' : . ,· ' ... ·. ~ . • ~ ·' .c,·:·· :· : ·; . ' I \1 0 
1 r.!':n 

., 
U 1 t"<:>n II ... I r.!': I r.!': ~ c~~~~ c. ~.,., .. ,,,. ~AI":> II" 

2,3,7,8-TCDD '2..0,0 tJD. "Z-'2..0~ t-Jb \\0 \\\) / 
/ 

1 ,2,3,7,8-PeCDD \00.0 \ \~ . 4 I 1--l \\~ / 
1 ,2,3,4,7,8-HxCDD \00.0 91·'2-~ ~' ~1 / 
1 ,2,3,4,7,8,9-HpCDF \t>O. Q \~~.~ \09 \ (j., / 

Z\?',,i 'I I<> Jo \0 (p N Pr / 
/ 

OCDF "Wo.o ..;j 

/ 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: O.v ./ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

~ 
(~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A,)(I,)(DF) Example: 
(A,)(RRF)(V0 )(%S) 

~~~ O(Uf)_F. Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

'iCf /71 C6 (2.oo) r~) I, = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (1~~0 crl 1?) (/- o773 )(!o.oryo. 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration /7· ~ t,J I'd-Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

#5 2 ~ J ~ ~ .-- T60r (IJ/3 ~~ ) 
/ 

.,.. }!25{gb ~ ( /00) (;;..u) 
~ 

._. 

( /'747 ~/! voo) ( J ·I 5" 3 2. J (JD · 0 S ) (e. . Cj2/) 

' 
/ / ~ ../ 

- I· c I~ p~ /o;..-
'U u 
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LDC Report# 3664881 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-SO-O. 5-2 460-115528-3 Soil 06/13/16 
CFMW-008a-S0-1 0-12 460-115528-4 Soil 06/13/16 
CFMW-DUP14-SO 460-115528-5 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0.5-2 460-115528-8 Soil 06/13/16 
CFMW-002-S0-10-12 460-115528-9 Soil 06/13/16 
CFSB-026-S0-0.5-2 460-115528-11 Soil 06/13/16 
CFSB-025-S0-1 0-12 460-115528-12 Soil 06/13/16 
CFSB-019-S0-10-12 460-115528-13 Soil 06/13/16 
CFSB-026-S0-1 0-12 460-115528-14 Soil 06/13/16 
CFSB-025-S0-0.5-2 460-115528-15 Soil 06/13/16 
CFSB-027 -S0-1 0-12 460-115528-17 Soil 06/13/16 
CFSB-027 -S0-0.5-2 460-115528-19 Soil 06/13/16 
CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 
CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 
CFMW-026-S0-0.5-2 460-115528-26 Soil 06/14/16 
CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 
Trip Blank 460-115528-34 Water 06/14/16 
CFMW-026-S0-1 0-12MS 460-115528-28MS Soil 06/14/16 
CFMW-026-S0-1 0-12MSD 460-115528-28MSD Soil 06/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (,.Z) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

05/10/16 Carbon disulfide 23.1 All water samples in SDG UJ (all non-detects) A 
460-115528-1 

06/15/16 Acetone 21.1 All soil samples in SDG J+ (all detects) A 
460-115528-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

06/20/16 Bromomethane 52.6 All water samples in SDG UJ (all non-detects) A 
(20:22) 460-115528-1 

06/20/16 Chloroethane 26.6 All water samples in SDG NA -
(20:22) 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.9 460-115528-1 

Cyclohexane 28.7 
Methyl cychlohexane 20.5 

06/20/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 27.3 CFMW-008a-S0-0.5-2 NA -
(19:38) 1 , 1-Dich loroethene 23.9 CFMW-008a-S0-10-12 

Methyl-tert-butyl ether 21.3 CFMW-DUP14-SO 
trans-1 ,2-Dichloroethene 24.2 CFMW-002-S0-10-12 
1, 1-Dichloroethane 26.6 CFSB-026-S0-0.5-2 
Chloroform 25.7 CFSB-019-S0-1 0-12 
1,1, 1-Trichloroethane 22.0 CFSB-026-S0-1 0-12 
1 ,2-Dichloroethane 25.2 CFSB-025-S0-0.5-2 
1 ,2-Dichloropropane 21.8 CFSB-027-S0-1 0-12 

CFSB-027 -S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-10-12 

06/20/16 Acetone 24.1 CFMW-008a-S0-0.5-2 J+ (all detects) A 
(19:38) CFMW-008a-S0-1 0-12 

CFMW-DUP14-SO 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-027 -S0-1 0-12 
CFSB-027-S0-0.5-2 
CFSB-030-S0-10-12 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-10-12 

06/20/16 Methyl acetate 26.5 CFMW-008a-S0-0.5-2 J+ (all detects) A 
(19:38) CFSB-026-S0-0.5-2 

CFSB-025-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 

06/20/16 Methyl acetate 26.5 CFMW-008a-S0-1 0-12 NA -
(19:38) CFMW-DUP14-SO 

CFMW-002-S0-10-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-027 -S0-1 0-12 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-030-S0-0.5-2 
CFMW-026-S0-10-12 
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Associated 
Date Compound %D Samples Flag AorP 

06/20/16 Cyclohexane 30.0 CFMW-008a-S0-0.5-2 J+ (all detects) A 
(19:38) Methyl cychlohexane 27.1 CFSB-019-S0-1 0-12 J+ (all detects) 

CFSB-026-S0-10-12 
CFSB-027 -S0-1 0-12 
CFSB-027 -S0-0.5-2 
CFSB-030-S0-1 0-12 
CFMW-026-S0-10-12 

06/20/16 Cyclohexane 30.0 CFMW-008a-S0-1 0-12 NA -
(19:38) Methyl cychlohexane 27.1 CFMW-DUP14-SO 

CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-0.5-2 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 

06/21/16 Chloroethane 21.2 CFMW-002-S0-0.5-2 NA -
(06:11) Dichlorodifluoromethane 30.0 CFSB-025-S0-1 0-12 

06/21/16 Bromoform 24.4 CFMW-002-S0-0.5-2 UJ (all non-detects) A 
(06:11) CFSB-025-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB6-AQ and CFMW-EB7 -AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB6-AQ 06/13/16 Methylene chloride 13 ug/L CFMW-008a-S0-0.5-2 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 

CFMW-EB7-AQ 06/14/16 Methylene chloride 5.6 ug/L CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-1 0-12 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A orP 

CFMW-026-S0-1 0-12MS/MSD 1,1,2,2-Tetrachloroethane 154 (64-128) 134 (64-128) NA -
(CFMW-026-S0-1 0-12) Methyl acetate 155 (66-150) -

Methyl-tert-butyl ether 122 (80-120) -

CFMW-026-S0-1 0-12MS/MSD 1,2,3-Trichlorobenzene 41 (77-116) 39 (77-116) J- (all detects) A 
(CFMW-026-S0-1 0-12) 1,2,4-Trichlorobenzene 46 (77-116) 44 (77-116) UJ (all non-detects) 

Methyl cychlohexane 59 (84-127) 64 (84-127) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-OOSa-S0-10-12 and CFMW-DUP14-SO and samples CFMW-DUP15-
SO and CFMW-026-S0-0.5-2 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFMW-OOBa-S0-1 0-12 CFMW-DUP14-SO RPD _(Limit!!) Fl<!9_ AorP 

2-Butanone 0.0023 0.0017 30 (S50) - -

Acetone 0.035 0.024 37 (S50) - -

Toluene 0.00022 0.00019 15 (S50) - -
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Concentration (mg/Kg) 

Compound CFMW-DUP15-SO CFMW-026-S0-0.5-2 RPD (Limits) Flag A orP 

2-Butanone 0.0065 0.0053 20 (::>50) - -

Acetone 0.17 0.11 43 (::>50) - -

Benzene 0.0010 0.00034 99 (:550) J (all detects) A 

Carbon disulfide 0.0016 0.00045U 112 (:550) J (all detects) A 
UJ (all non-detects) 

Methyl acetate 0.0018 0.023 171 (:550) J (all detects) A 

Toluene 0.00034 0.00020U 52 (:550) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, MS/MSD %R, and field duplicate RPD, data 
were qualified as estimated in twenty samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-115528-1 

Sample Compound Flag AorP 

CFMW-EB6-AQ Carbon disulfide UJ (all non-detects) A 
CFMW-EB7-AQ 
Trip Blank 

CFMW-OOBa-S0-0.5-2 Acetone J+ (all detects) A 
CFMW-OOBa-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-027 -S0-1 0-12 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-10-12 

CFMW-EB6-AQ Bromomethane UJ (all non-detects) A 
CFMW-EB7-AQ 
Trip Blank 

CFMW-OOBa-S0-0.5-2 Acetone J+ (all detects) A 
CFMW-OOBa-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-1 0-12 
CFSB-026-S0-0.5-2 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-027-S0-1 0-12 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-1 0-12 

CFMW-OOBa-S0-0.5-2 Methyl acetate J+ (all detects) A 
CFSB-026-S0-0.5-2 
CFSB-025-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 

CFMW-OOBa-S0-0. 5-2 Cyclohexane J+ (all detects) A 
CFSB-019-S0-1 0-12 Methyl cychlohexane J+ (all detects) 
CFSB-026-S0-1 0-12 
CFSB-027-S0-1 0-12 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFMW-026-S0-1 0-12 

9 
V:\LOGJN\ROUX ASSOCJATES\COLUMBIA FALLS\36648B1_RA4.DOC 

Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 



Sample Compound Flag A orP Reason 

CFMW-002-S0-0.5-2 Bromoform UJ (all non-detects) A Continuing calibration (%0) 
CFSB-025-S0-1 0-12 

CFMW-026-S0-1 0-12 1 ,2,3-Trichlorobenzene J- (all detects) A Matrix spike/Matrix spike 
1 ,2,4-Trichlorobenzene UJ (all non-detects) duplicate (%R) 
Methyl cychlohexane 

CFMW-DUP15-SO Benzene J (all detects) A Field duplicates (RPD) 
CFMW-026-S0-0.5-2 Methyl acetate J (all detects) 

CFMW-DUP15-SO Carbon disulfide J (all detects) A Field duplicates (RPD) 
CFMW-026-S0-0.5-2 UJ (all non-detects) 

Toluene J (all detects) 
UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

10 
V:ILOGINIROUX ASSOCIATESICOLUMBIA FALLS\36648B1_RA4.DOC 



LDC #: 3664881 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115528-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 7 /; .¥ /;f.d 
Page:_Lof .,_. 

Reviewer: r:-7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 t 
2 I 

3 I 
4'? 

51-

6 I 

7 I 
8'2--

9 I 

101 

11 J 

12 I 

13 l 

I ~alidatioo Area I I Commeots 

Sample receipUTechnical holding times A,{). 

GC/MS Instrument performance check 6 
A t!>vJ % ~9 6- vs·· /3tJ ()/ \oV ;t... w 

Initial calibration/ICV -
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-S0-0.5-2 

CFMW-008a-S0-1 0-12 

CFMW-DUP14-SO 

CFMW-EB6-AQ 

CFMW-002-S0-0.5-2 

CFMW-002-S0-10-12 

CFSB-026-S0-0.5-2 

CFSB-025-S0-1 0-12 

CFSB-019-S0-1 0-12 

CFSB-026-S0-10-12 

CFSB-025-S0-0.5-2 

CFSB-027 -S0-1 0-12 

CFSB-027-S0-0.5-2 

0 

0 

E"P.L 

svJ 

" .svJ t:t?-=-~ 

A 
-svJ 

A ~to 
~vJ 0-"' 
A 
A-
6 
A 

~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648B1W.wpd 1 

of~"" 
llo i'O ..:= 

?-", ?:> " ,rn 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115528-3 

460-115528-4 

460-115528-5 

460-115528-6 

460-115528-8 

460-115528-9 

460-115528-11 

460-115528-12 

460-115528-13 

460-115528-14 

460-115528-15 

460-115528-17 

460-115528-19 

CVI ~ ;;vO 

2..U 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Water 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

I 



LDC #: 3664881 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115528-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID Lab ID 

141 CFSB-030-S0-1 0-12 460-115528-21 

151 CFSB-030-S0-0.5-2 460-115528-23 

16; CFMW-EB?-AQ E'\? 460-115528-24 

171 CFMW-DUP15-SO 0 460-115528-25 

18 I CFMW-026-S0-0.5-2 D, 460-115528-26 

191 CFMW-026-S0-1 0-12 460-115528-28 

~'1; Trip Blank ,,~ 460-115528-34 

21 I CFMW-026-S0-1 0-12MS 460-115528-28MS 

22 ' CFMW-026-S0-1 0-12MSD 460-115528-28MSD 

23 

24 

25 

26 

1?7 

Notes· 
- 4lP lO - ? '1 '-\-CO I lo \ N\~ 

~ ~\? ~lpO - ~1 1-\-~ ~c 

~--.~ N\P.> 4"'0- ~14€ 6~ 

L:\Roux Associates\Columbia Falls\36648B1W.wpd 2 

Matrix 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: -tl;~-jJt, 
Page: "Z-6f ..,_ 

Reviewer: £-
2nd Reviewer: 

Date 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 



VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

and relative 

Were all percent differences (%0) and relative response factors (RRF) within 
for all CCCs and 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Level IV checklist_8260B_rev01.wpd 

Page:_! of~ 
Reviewer: r -1 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD les of each matrix? 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page:~of~ 
Reviewer: F1 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
----

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 

B. Bromomethane B B. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 61. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 
I 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane I 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S 1. 2,2,4-T rimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. Jsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL VOA LonQ list.wpd 



LOC #: ,0 ~ b4( &? .,6 j VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Page: /of / 

Reviewer: FT 
2nd Reviewer: Ot 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) -
............ -·· ...... ,_, ................ _ .. , .......................................................... _. -··-·~--- ............ ---·· ,_, u ... ....... ---·· ................... _,, .. . 

Y X NlA Were all %0 within the validation criteria of <20 %0? 

'-V Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples Qualifications 

- s_b o )\lo \C'/- 1"2- q ~~-l o.M v.J;;;r:J...( J.- I IAJ. /-A ( 1'1 \')I 
~ I 

oJJ Dei\ 
t t,..h~ lllo k:-'4 - '1 F -2 ,. I o.\1 ~' L ~ ~.., J..i]\.;/ A ~ Q. ... •· f'1 

ICVvoa.wpd 



LDC #: 1-3 t, t; ¥ Y £> / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

....... 
-v-N. N/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(NfJ/A . . -·- ... - ··- ..... - ......... ···- --··--··-·· -···-·· -· --- ·-- ··- -·--. -· ... 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- h/zoiJ(p 00\1- I ""2- ~ '5)2..(.... o.\1 ~ 

+ "2.0 :'YY D 2.~· (o 

~ TTT "2.0.01 

t ~c::.s~ 28.! 

+ TT\T :zo.q- u 

t <..I -z..O II \.p c.c.N - '-\ TTT 1--l·~ \ -v '3 ~ .7 9-v ,~ 
1 \~: !:> 'B ~ ~~-~ \1-"719 :2.-l "};y 

t f ).~.' M ~ ql..o- ?1'-IB41o 
It CSl..<Xb<& 'l.~.q 

+ LL ~~·~ 

+ PfP ~1-p 

+ I 2-(o-~ 

i K 'YS.7 
+ s~ss 30-0 

-+ N ,.,,.,o -

-t L ~.).-

t TTTT d-1· ' 
-1- 62 ~,.-y I; 

.:f4. \ -v ? <.o I 9 --'P' ts- . \I -v I q 

CONCAL.wpd 

Page:_~f_/ 
Reviewer: FT ---'-.!.......::=--,-

2nd Reviewer: 0-1 _ 

Qualifications 

1-/l).j/p.. oJ t-'V/ 
j1Jii/A 

IJ 

_j +JJJvfA ..,~ 

v 
~ '>t.l lZ.. L ... .) 

\.1 ~l ~~ I'D '\)<;t" 

tJY7 

'iJ 

...:v ,,q ~W 1 t;"J-t"~ ''"' 1 

._;r) 

~ 

~ 
,, q,,a, \""1- -\7 \'t J 

,·.;, Dv\-

,; tJO 

~ ~ tf' 
~ 



LOC#: 3~ro4&13/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

'y' ~ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Page: ___!of_/ 

Reviewer:_F!.._T.!......-.=--... 
2nd Reviewer: OZ: 

~ ~, N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
lNtA Yl Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

I 
Finding %0 Finding RRF I 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualificatipns i 
t <P/-z-t tid C-<W -4- 0 ~1-v ~ '>1. f'1 j t J;J; IJ.\ oJ.) .tJ 0 

o(p\ j ~ ?o.O N\ ~ '+loO-- "2; ..,, ~q ~ 
( 

t 
- "f... ~~-t.J .\; ~1 Llot~ j-)vtj/A-

CONCAL.wpd 



LDC #: .3 &, cP¢ lf l3 / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

mifOD GCIMS VOA (EPA SW 846 Method 826GB) 
Were field blanks identified in this SDG? , 

~ere target compounds detected in~:<fJ};d blanks? 
Blank units: wa L Associated sample units: y 
Sampling date: Co I \ '> \ \!, 
• ·-·- -·-..... 1 ...,e: (circle one) . ·~·~ ~·~· ........ ·~~·~ ... ,..., ~·~· .... ~ .. ·~·. - . . ·~~~~·~-~~ ~~·''I-''~~-

Compound Blank ID Sample Identification 

I I ~ I I I I I I 
'C \? 

I 

"'-~II.-- 'Mq(' U< ..,. -"" 
Sampling date. - , - , 1 ~ 

Field blank tvoe: (circle one) Field Blank I Rinsate I Trio Blank I Other: Associated Samoles: 

Blank ID 

~ q,(_p 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

? 

I 

1'1-P \~ 

/ / 
Page:_of_ 

Reviewer:_,_F__,T=-:rl-
2nd Reviewer: m 

{NO) 

I I I 

(ND 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

~Rl k'fiC:r"? utnn 



LDC#: 6~~'7(&',8/ 

/ 
METHOD: GC HPLC 

. ,,, ,,,,' 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

...__;:L N NlA 
• ·-- -·. ···-· ···-- -··-·~--- -· -·J -- --···f""·-- ·-· ---· .... _ ......... -· ····-··-·-· - ""-'''t"'- _,,".-- .. ·-·· •• _..., f"'-··-····- ...... yA<J WA Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R(Limits) RPD (Limits) Associated Samples 

:t.\41v £e> ts4 <G,4-\')1( ) ,~~ < tA-IJ-e ( ) \~ 
tJ._,N l\\ ( 11-lll.P) 2>~ ( .,,-1\~ ( ) 

¥-\(\<. 4!.? ( ~ ) Ltt.\- < 11-nld ( ) 

Q..&&ts( \~ < (,(e.-\S~ ( ) ( ) 

LL \ '2-Z... ( ~-12.U> ( ) ( ) 

1'1,. \ 5~ ( ~-12.-1> to'-\ ( ~"1-l:v1 ( ) ,!; 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

Page:_{t_/ 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

~t~p:.. tJO 
J-/tA.J/A 

-.\; 
j~J,.J.:/A 
_\ -t 6\'-t/A 
\-Au/4- Det'T 



LDC#: 3 ~C, f£ cP A3 J VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (,;50) 

Compound 2 3 RPD 

M 0.0023 0.0017 30 

F 0.035 0.024 37 

cc 0.00022 0.00019 15 

Concentration (mg/Kg) (,;50) 

Compound 17 18 RPD 

M 0.0065 0.0053 20 

F 0.17 0.11 43 

v 0.0010 0.00034 99 

G 0.0016 0.00045U 112 

QQQQ 0.0018 0.023 171 

cc 0.00034 0.00020U 52 

V:\FIELD DUPLICATES\36648B1.wpd 

Page: /of_/ 
Reviewer:~ 

2nd Reviewer:~-

Qual 

Qual 

JdeUA 

J/UJ/A 

JdeUA 

J/UJ/A 



LDC#: 3 ~6¢S'..8) 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: .. _;6f ~ 
Reviewer: FT 

2nd Reviewer: C.Z, 
"""----· 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
GCMS12 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.4952 1.4952 

0.3269 0.3269 

1.5327 1.5327 

0.8964 0.8964 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5513 1.5513 9.5 

0.3320 0.3320 4.4 

1.5699 1.5699 7.2 

0.9457 0.9457 6.0 

Recalculated 

%RSD 

9.5 

4.4 

7.2 

6.0 



LDC#: __ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

~ 
Page:_of_L 

Reviewer: FT 

2nd Reviewer: c....t_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

~---

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2016 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-·--

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

---

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 

-----



LOG#: 3~~~RL3j VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C1 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, Ais =Area of associated internal standard 
c.= Concentration of compound, c,.::; Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard) . (initial) (CCl fCC\ 

1 Ce.\1 -l2 ... ~/-;_oJJ to :;._ (IS1) ts~\3 1-'9:>4 \· c;:o I 
"UJ"Z-2- (!.., (IS2) 0-~~20 o. 3"'144- Q. ~94~ 

\} 
(IS3) \-~Off I . 'b "J-w I·~~~ 

1?8 (IS4) 0 ·'1~57 I· 01~ I· o1~ 
(l!';fi) 

2 ee.v- ~ lo ~-o lllP c (IS1) \.11\-Y.~ I -9b<B 1-'l~io 
\'1: ?'0 c.. (IS2) 0-'+lo~~- 0 .s- Z.(p 2--- o.o;vt.oP. 

v (IS3) l-~"1~3 1-11'<0 1·115 
·~E> (IS4) o. c~w4 3> 0 .c::p,"-1-~ o.CJJ-1~ 

(ISS\ 
___ , 

U\1-4- ~/'l.t/1~ 
..... 

1· (pS"' 3 :t- 1·1~~" G.§'\ ~oS 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: L..7" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane qO.O 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 
. 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

r;o.;- lol 
~.\ nv 
_sv,\ jO l) 

qtj-~ IO, 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

\0 I tO 

1\\p 
p:>O 

\09 lt 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 
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LDC#: ___ _ VALIDATION FINDINGS WORKSHEET 

Matrix Spike/Matrix Spike Duplicates Results Verification 
Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Ch., 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: 'L J -l- 'Y Y 
--~--2~------

1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

IO~ o.;- ,~ 'l( (p 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: 3 t6 YRR:> I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: ____IT 
2nd Reviewer: ~ _ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: UC. J.\.loo- :,lt.\ ~41,p 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I I Spike Spiked Sample I 1 cs II 1 csa II 1 cs11 csa I 
l\>)Wf{";~ ( ~"'\'k'?; Co(~!~ I Pecceot Reco~<y II Peccent Recove!X II RPD ~~ 
~:,;;~;f:'~'\jyB\~i':i!fiti;;~l&l,f.!\f.!,;;r~it;i\Z~;':\')i LCS l L(;SD LCS I LCSD I Reported I Recalc. II Reported I Recalc. IL_8J~ported _Gecalculated I 

1, 1-Dichloroethene 0.0'2.00 ~Pr o. 0"2---:;.) t-J~ \\~ ILl.P L'_ 
Trichloroethane D.oz.20 1\LJ no A 
Benzene 0. f!)z,:z_ (p 1r3 l\? ~ 
Toluene O. 02-11 IO~ \Ok ~ 
Chlorobenzene ' II 0.02-.l~ II \OOJ JO~ 0~ 

7 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 
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LDC#: ___ _ VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&l(I,)(DF} Example: 
(A,)(RRF)(Vo)("/oS) 

~ \ lv\ A. = Area of the characteristic ion (EICP) for the Sample 1.0. 
' 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 

L 1:) J { ~bOD ) internal standard 

14 '' 
( ~-;v) 

I, = Amount of internal standard added in nanograms Cone.= 
(ng) lJ'?~lO?~ (o-~2-til) (!?· ?~tt )~.4~ 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). o. 0 I '2..--- ~ '(( ~~~ Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

Rl=r.At r. WPn 



LDC Report# 36648B2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-S0-0-0.5 460-115528-1 Soil 06/13/16 
CFMW-008a-SO-O. 5-2 460-115528-3 Soil 06/13/16 
CFMW-008a-S0-1 0-12 460-115528-4 Soil 06/13/16 
CFMW-DUP14-SO 460-115528-5 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0-0.5 460-115528-7 Soil 06/13/16 
CFMW-002-S0-0.5-2 460-115528-8 Soil 06/13/16 
CFMW-002-S0-1 0-12 460-115528-9 Soil 06/13/16 
CFSB-026-S0-0.5-2 460-115528-11 Soil 06/13/16 
CFSB-025-S0-1 0-12 460-115528-12 Soil 06/13/16 
CFSB-019-S0-1 0-12 460-115528-13 Soil 06/13/16 
CFSB-026-S0-10-12 460-115528-14 Soil 06/13/16 
CFSB-025-S0-0.5-2 460-115528-15 Soil 06/13/16 
CFSB-026-S0-0-0.5 460-115528-16 Soil 06/13/16 
CFSB-027 -S0-1 0-12 460-115528-17 Soil 06/13/16 
CFSB-025-S0-0-0.5 460-115528-18 Soil 06/13/16 
CFSB-027-S0-0.5-2 460-115528-19 Soil 06/13/16 
CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 
CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 
CFSB-027 -S0-0-0.5 460-115528-22 Soil 06/13/16 
CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 
CFMW-026-S0-0 .5-2 460-115528-26 Soil 06/14/16 
CFMW-026-S0-0-0.5 460-115528-27 Soil 06/14/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 
CFISS-001-S0-0-0.5 460-115528-29 Soil 06/14/16 
CFISS-001-S0-0.5-2 460-115528-30 Soil 06/14/16 
CFISS-002-S0-0-0.5 460-115528-32 Soil 06/14/16 
CFISS-002-S0-0.5-2 460-115528-33 Soil 06/14/16 
CFMW-002-S0-0-0.5MS 460-115528-?MS Soil 06/13/16 
CFMW-002-S0-0-0.5MSD 460-115528-?MSD Soil 06/13/16 
CFMW-026-S0-1 0-12MS 460-115528-28MS Soil 06/14/16 
CFMW-026-S0-1 0-12MSD 460-115528-28MSD Soil 06/14/16 
CFISS-001-S0-0-0.5MS 460-115528-29MS Soil 06/14/16 
CFISS-001-S0-0-0.5MSD 460-115528-29MSD Soil 06/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/21/16 Hexachlorocyclopentadiene 20.6 CFMW-026-S0-10-12 UJ (all non-detects) A 
(02:53) 

06/21/16 3-Nitroaniline 22.9 CFMW-026-S0-1 0-12 NA -
(02:53) 2,4-Dinitrophenol 26.5 

4-Nitrophenol 40.2 
2,4-Dinitrotoluene 23.2 
4-Nitroaniline 36.3 
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Associated 
Date Compound %0 Samples Flag AorP 

06/21/16 4-Nitrophenol 24.9 CFMW-008a-SO-O-O .5 NA -
(15:31) 2,4-Dinitrotoluene 20.2 CFMW-008a-S0-0.5-2 

CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-1 0-12 
CFSB-025-S0-1 0-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 

06/22/16 2,4-Dinitrophenol 21.0 CFSB-026-S0-0.5-2 NA -
(05:21) 4-Nitrophenol 28.4 

4-Nitroaniline 23.7 

06/20/16 3&4-Methylphenol 20.3 CFSB-027 -S0-1 0-12 NA -
(06:32) Hexachloroethane 36.8 CFSB-025-S0-0-0.5 

Nitrobenzene 29.8 CFSB-027-S0-0.5-2 

06/20/16 2-Nitroaniline 21.7 CFSB-027 -S0-1 0-12 UJ (all non-detects) A 
(06:32) CFSB-025-S0-0-0.5 

CFSB-027-S0-0.5-2 

06/21/16 2,2'-0xybis(1-chloropropane) 35.1 CFSB-026-S0-0-0.5 NA -
(03:25) 

06/21/16 Acenaphthene 20.4 CFSB-026-S0-0-0.5 J- (all detects) A 
(03:25) 

06/19/16 Caprolactam 23.4 CFSB-026-S0-1 0-12 UJ (all non-detects) A 
(10:31) CFSB-030-S0-1 0-12 

CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 

06/20/16 4-Nitrophenol 26.7 CFMW-026-S0-0-0.5 NA -
(14:43) 4-Nitroaniline 21.6 CFISS-001-S0-0-0.5 

CFISS-001-S0-0.5-2 
CFJSS-002-S0-0-0.5 
CFJSS-002-S0-0.5-2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB6-AQ and CFMW-EB7 -AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB6-AQ 06/13/16 Diethylphthalate 3.1 ug/L CFMW-008a-S0-0-0.5 
CFMW-008a-S0-0.5-2 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for several samples. No data were qualified for samples 
analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
ociated Samples) Compound (Limits) (Limits) Flag .... 

CFMW-002-S0-0-0.5MS/MSD 2,3,4,6-Tetrachlorophenol 56 (57-113) - UJ (all non-detects) A 
(CFMW-002-S0-0-0.5) 2,4-Dimethylphenol 59 (60-98) - UJ (all non-detects) 

2,4-Dinitrophenol 7 (26-137) 7 (26-137) UJ (all non-detects) 
2-Chlorophenol 56 (58-95) - UJ (all non-detects) 
2-Nitrophenol 62 (63-103) - UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 15 (51-124) 15 (51-124) UJ (all non-detects) 
Benzaldehyde 54 (55-116) - UJ (all non-detects) 
Caprolactam 42 (44-129) 35 (44-129) UJ (all non-detects) 
N-Nitrosodiphenylamine 68 (71-119) - UJ (all non-detects) 
Pentachlorophenol 33 (47-115) 34 (47-115) UJ (all non-detects) 

CFMW-026-S0-1 0-12MS/MSD 2,4-Dinitrophenol 6 (26-137) 8 (26-137) UJ (all non-detects) A 
(CFMW-026-S0-1 0-12) 4,6-Dinitro-2-methylphenol 18 (51-124) 18 (51-124) UJ (all non-detects) 

N-Nitrosodiphenylamine 70 (71-119) 70 (71-119) UJ (all non-detects) 
Pentachlorophenol 32 (47-115) 32 (47-115) UJ (all non-detects) 

CFISS-001-S0-0-0 .5MS/MSD 2,4-Dinitrophenol 11 (26-137) 10 (26-137) J- (all detects) A 
(CFISS-001-S0-0-0.5) 4,6-Dinitro-2-methylphenol 26 (51-124) 22 (51-124) UJ (all non-detects) 

Benzaldehyde - 53 (55-116) 
Benzo(a)anthracene - 61 (65-106) 
Pyrene - 60 (68-111) 
Benzo(b)fluoranthene - 56 (67-116) 
Benzo(k)fluoranthene - 57 (65-114) 
Caprolactam - 39 (44-129) 
Chrysene - 60 (64-105) 
Hexachloroethane - 59 (60-94) 
N-Nitrosodiphenylamine - 66 (71-119) 
Pentachlorophenol - 42 (47-115) 
Phenanthrene - 60 (66-1 05) 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFISS-001-S0-0-0.5MS/MSD 4-Nitroaniline 32 (='>30) NA -
(CFISS-001-S0-0-0.5) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-008a-S0-10-12 and CFMW-DUP14-SO and samples CFMW-DUP15-
SO and CFMW-026-S0-0.5-2 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFMW-OOSa-S0-1 0-12 CFMW-DUP14-SO RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.17 0.0089 180 (='>50) J (all detects) A 

Dibenzofuran 0.014 0.011U 24 (='>50) - -

Fluorene 0.019 0.0077U 85 (='>50) J (all detects) A 
UJ (all non-detects) 

Naphthalene 0.16 0.0090U 179 (='>50) J (all detects) A 
UJ (all non-detects) 

Phenanthrene 0.020 0.0094U 72 (='>50) J (all detects) A 
UJ (all non-detects) 

Concentration (mg/Kg) 

Compound CFMW-DUP15-SO CFMW-026-S0-0.5-2 RPD (Limits) Flag AorP 

Benzo(a)pyrene 0.012 0.011 u 9 (='>50) - -

Benzo(b )fluoranthene 0.031 0.021 38 (='>50) - -

Chrysene 0.023 0.018 24 (S50) - -

Di-n-octylphthalate 0.027 0.019U 35 (S50) - -
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Concentration (mg/Kg) 

Compound CFMW-DUP15-SO CFMW-026-50-0.5-2 RPD (Limits) Flag AorP 

Fluoranthene 0.026 0.019 31 (S50) - -

Phenanthrene 0.021 0.015 33 (S50) - -

Pyrene 0.029 0.022 27 (S50) - -

Acetophenone 0.0081U 0.0083 2 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R and field duplicate RPD, data were 
qualified as estimated in thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-115528-1 

I Samele I Comeound I Flag I AorP 

CFMW-026-S0-1 0-12 Hexachlorocyclopentadiene UJ (all non-detects) A 

CFSB-027 -S0-1 0-12 2-Nitroaniline UJ (all non-detects) A 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 

CFSB-026-S0-0-0.5 Acenaphthene J- (all detects) A 

CFSB-026-S0-1 0-12 Caprolactam UJ (all non-detects) A 
CFSB-030-S0-1 0-12 
CFMW-OUP15-SO 
CFMW-026-S0-0.5-2 

CFMW-002-S0-0-0.5 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A 
2,4-0imethylphenol UJ (all non-detects) 
2,4-0initrophenol UJ (all non-detects) 
2-Chlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
4,6-0initro-2-methylphenol UJ (all non-detects) 
Benzaldehyde UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
N-Nitrosodiphenylamine UJ {all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-026-S0-1 0-12 2,4-0initrophenol UJ {all non-detects) A 
4,6-0initro-2-methylphenol UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFISS-001-S0-0-0.5 2,4-0initrophenol J- (all detects) A 
4,6-0initro-2-methylphenol UJ (all non-detects) 
Benzaldehyde 
Benzo(a)anthracene 
Pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Caprolactam 
Chrysene 
Hexachloroethane 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

CFMW-OOBa-S0-1 0-12 2-Methylnaphthalene J (all detects) A 
CFMW-OUP14-SO 

CFMW-OOBa-S0-1 0-12 Fluorene J (all detects) A 
CFMW-OUP14-SO Naphthalene UJ (all non-detects) 

Phenanthrene 

10 
V:\LOGINIROUX ASSOCIATES\COLUMBIA FALLS\36648B2A_RA4.DOC 

I Reason I 
Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPO) 

Field duplicates (RPO) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

11 
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LDC #: 36648B2a 

SDG #: 460-115528-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

/ 
ltp, 

Date: 7 !Of// 
Page:_l_of Z

Reviewer: ~ 
2nd Reviewer:__,c;t...../'"'---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
t 

2 I 

3 t 

4 1 

r> 
61 

7 \ 

8 I 
9 ' 10 I 
111 
12"2. 

13 'Z-

I ~alidatico Area I I Comments 

Sample receipVTechnical holding times AID. 
GC/MS Instrument performance check A 
Initial calibration/ICV A-,A ~t~ ~0 :;z.O (:v \oY ~ 30 

Continuing calibration .sw c.ov ~ ~o 
Laboratory Blanks A 
Field blanks ~ <e'b ~ " "jr-z.,...-'"" 

Surrogate spikes ~'-'.) 

Matrix spike/Matrix spike duplicates 6vJ 
Laboratory control samples A.. !.(!...-'-:::. I D 
Field duplicates .5>W 0 
Internal standards A 
Compound quantitation RULOQ/LODs 6 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-S0-0-0.5 

CFMW-008a-SO-O. 5-2 

CFMW-008a-S0-1 0-12 

CFMW-DUP14-SO 

CFMW-EB6-AQ 

CFMW-002-S0-0-0.5 

CFMW-002-S0-0.5-2 

CFMW-002-S0-1 0-12 

CFSB-026-S0-0.5-2 

CFSB-025-S0-1 0-12 

CFSB-019-S0-10-12 

CFSB-026-S0-1 0-12 

CFSB-025-S0-0.5-2 

0 
0 

b 
b. 
t> 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

e9, 

L:\Roux Associates\Columbia Falls\36648B2aW.wpd 1 

--- ~,4 'l..~ 

D = Duplicate 
TB = Trip blank 

14 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

460-115528-1 Soil 06/13/16 

460-115528-3 Soil 06/13/16 

460-115528-4 Soil 06/13/16 

460-115528-5 Soil 06/13/16 

460-115528-6 Water 06/13/16 

460-115528-7 Soil 06/13/16 

460-115528-8 Soil 06/13/16 

460-115528-9 Soil 06/13/16 

460-115528-11 Soil 06/13/16 

460-115528-12 Soil 06/13/16 

460-115528-13 Soil 06/13/16 

460-115528-14 Soil 06/13/16 

460-115528-15 Soil 06/13/16 

I 



LDC #: 3664882a 

SDG #: 460-115528-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14'1 CFSB-026-S0-0-0.5 460-115528-16 

15 'l- CFSB-027 -S0-1 0-12 460-115528-17 

16 '2- CFS B-025-S0-0-0. 5 460-115528-18 

17'Z. CFSB-027-S0-0.5-2 460-115528-19 

18,.. CFS B-030-S0-0-0.5 460-115528-20 

19'J.- CFSB-030-S0-1 0-12 460-115528-21 

20 't CFSB-027 -S0-0-0.5 460-115528-22 

21~ CFSB-030-S0-0.5-2 460-115528-23 

22" CFMW-EB7-AQ e-t') 460-115528-24 

231. CFMW-DUP15-SO 0 460-115528-25 

24'2- CFMW-026-S0-0.5-2 p 460-115528-26 

251! CFMW-026-S0-0-0.5 460-115528-27 

26~ CFMW-026-S0-1 0-12 460-115528-28 

271\- CFISS-001-S0-0-0.5 460-115528-29 

281\ CFISS-001-S0-0.5-2 460-115528-30 

291\- CFISS-002-S0-0-0.5 460-115528-32 

30"" CFISS-002-S0-0.5-2 460-115528-33 

31 I CFMW-002-S0-0-0.5MS 460-115528-7MS 

32, CFMW-002-S0-0-0.5MSD 460-115528-7MSD 

33, CFMW-026-S0-1 0-12MS 460-115528-28MS 

34, CFMW-026-S0-1 0-12MSD 460-115528-28MSD 

35y CFISS-001-S0-0-0.5MS 460-115528-29MS 

36 u. CFISS-001-S0-0-0.5MSD 460-115528-29MS D 

37 

38 

39 

40 

Lat 
Notes· 

-,. 
""""' &1-L.D -:,'1&.\-~z. -z_ ~ Me> \fu,O - ?1"\:lB;-

.,.... 
--? 14 ?7"-; 

'? .. ?'14 ~.,.? 
~ .. ~1'+'"~ 

L:\Roux Associates\Columbia Falls\36648B2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: ( 1 /"Of Jl ~ 
Page:~f_V 

Reviewer:~ 
2nd Reviewer:_.!!O....!oc:.t..:7"'-----

Date 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lof_2--
Reviewer: F-7 

2nd Reviewer: ~/ 

SW 846 Method 

Level IV Checklist_8270D_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page: -z,..- of -v-

Reviewer: ~ 
2nd Reviewer: 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b}fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Diben:z.(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. ~~ ~~;1 ~ - ~ l T ~ • 01. c...h\o '('Opl 1'\.'l:l 
'\ 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene V\N.Benzonaphthothiophene 0000. '?-\ 4 
v\e ~"L \o~e~ ' 

R. 1,2,4-Trichlorobenzene KK. 2.4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 
<..q 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: ~-~~,~ /3 ~ ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

-¥''N. t.j/P: 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

y fJ MIA -- -·- ... ..., -· ·- ....... - --·~· .... ~· ·- . ··- ... _,. -· ·--· ._.. -· - - ·- -· ·- . -·-- . ... .. . 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- _fp 1 '1-'tll~ U\1-\--z...- "f.. "Q.(p 

-'r 0~~ r=r -z-7-:='1 

+ \-\l-\- --z_~ • .:;-

"" JJ qo. '2-

""" 
¥-K 2.:~.)..-

+ &-Q- ~t:.·? 

-t G:. J-z.. I lifo ~<!.-V- \Y 'IJ. ?-~ .9 
-+ IS~/ K¥-. w.-z.. 

+ t, ln.llfl cuw -- l "'2- {.\\-\ "2.-\. 0 
+ «:> $ '2..1 J:\ ~·'-' 
+ 69' "2.-b.f 

CONCAL.wpd 

Associated Samples 

'2-(p 1 '?J, ?4, 
Me> q~6- ~ 14 S~1 
W\"' ~0- ".2;74~~ 

,II 

\--V~ ~,1,Clf 

\0 l\ ""?>1 ., v 
M ~ llr.,o -i ... 1l-\."l.J-p. 

0) 

~ 

7 
Page:_!of_ 

Reviewer: FT 
2nd Reviewer: C---1 _ ............... 

Qualifications 

_1- /.AliA. \-JO 
1+ t:J»V/A 

J 4 JJ.A; /A ~0 
v 

~ -t cJ,.).}v I~ \'JYJ 
I 



LOC#: 3'~¥~.Bai~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

( Y'N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
l ..VN-1.i!A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

YIN )N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 

Page:~of__( 
Reviewer: FT 

2nd Reviewer:~ 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

T ii.l'2o\\ltl ~ -l\ ~ 1..0. "":? \~ ...:v- \'"1 Jt~/A t-K') 
+ O(p~Y \<. ?>~.l( I 

+ \... lGJ.~ -!J 

- l>B 2.\·-? ,If J-/\1\j/A 

+ " ,, d 1 (., ~ - t 1 \-\ :z.J. ' , ?>. , " 1-0 • ~ 1 .l t a fl\ N v 
l'S \U 

~ t,l1--z.JJV; ~"-tl -" ?S.) fL ll+c::LW~ N'O 
~ 0? ">< ~ 6 7AD • 1./ .L \ -f!A,jfA i)e)\ 

"- (-h'"t\ \ \t:l Q..(!A] - I 'Y IV\ tJ\ M IV\ 2. ?:> • t../ II '1.- I"' Z--~ ~ \ -/l).,lJA N "(..) 
lo ~I Me,' 4 bo- ;-1+ ?,.2-? 

-\- (,;j-z,o (l[p CU!AJ - ,, 1 T 2 ((> .1 ?; I ?-I -V !:>V .r~ ~/A \V'Y? 
K-- \t.l4?:> e-er :1-\.l, '?>~ .,.,(p , l 

T 

CONCAL.wpd 



LDC #: 0 ~t,; +"'..:§'.8 c:>ct_, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

tNIA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y /N/NtA Were all %0 and RRFs within the validation criteria of ,;;20 %0 and ~0.05 RRF? 

Finding %0 Finding RRF 
# I Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

ff 
I 

~1·~ 
I I 

!--\ ~Jo\{oO- ~ 7L.fZ.8~ 
\Z~ 1-."Z.. (o J) 

1- I (ph~\llo (!.(!A/- v 
;- I t1. ·. -,-o 

CONCAL.wpd 

Page:___!of_/ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

}/'a/b.. ~o 
JL' 



LDC#: ..3~~ '!/ 8'~ o.)~ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
~ Were field blanks identified in this SDG? 
~ __ ':'f~(e target compounds detected in the ~j~ ~lanks? 
Blank units:~, ~s~?,ciated sample units: w., -t<oy 
F~iJt;j~~kt;~·e: (cird~ ~o~~ ~Field Blank I Rinsate I Other: "8"\)? Associated Samples: \ -v '-f 

Compound I Blank ID I Sample Identification 

I I s- I I I I I I 
I ll I ~-l I I ~--'- I I I 

Blank units: Associated sample units: __ _ 
Sampling date: ____ _ 
• ·-·- ~.- .... •.JI""-· ,~ .. ~·~ ~ .. ~ • ·~·~ ~-~""' "" ·~~-~' ~ ... ~ •. ' ·~~~~·~-~~ ~~·' ·r--·~~-

Compound I Blank ID I Sample Identification 

I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED_ ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:_~f_/ 
Reviewer: FT 

2nd Reviewer: ~ 

(N.D) 

I I I I 
I I I I 

I I I I 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated field blank concentration were qualified as not detected, "U". Other contaminants within five times the field 
blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: t.3 '- G ¥ ~ /3 ~ <=~.._. 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

~ N IT any u/aK was less man lU percent, was a reanalysis perrormed to cont1rm "/oK"? 

# Sample ID Surrogate %R (Limits) 

1'?.:> >~('flO~ <='\..L.w o.J. ~c:,iJJ \\~-\- ( 
\J 

( 

( 

( 

) 

) 

) 

) 

(i\- 1~1' '2- ( I0-9t;" l 

11 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Jl 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

Of 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

) 

) 

]; ) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

.vu 

IJ\,0 

J/ 

Page:__!ot_/ 

Reviewer:__fl 

2nd Reviewer:------Ct.___ 

Qualifications 

0, f..( .,._g IVO 7< OL 
() 

OJU.e;J "U)'A ()1--
n 
v 

?<""...< t?l--



LDC #: c3c,W8.B ~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

a~~~~ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Y JI{J MIA .. ·-·- -··- ......... tJ'-·--·· .. ·-----··-- ,..,, .. -··- ......... ·-·-.. ··- tJ'-·--·· .. -···-·-··--..... \• ... - ............ .. ,,_~-Ill Ill""'" 
I.._.... 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits} Associated Samples 

:-b\o+?V' IJNIIJN ~ ( S"1-\\? } ( } ( ) ~ 

e- 5~ ( be-~)( ) ( ) ( ) 

\H-\ 7 ( '2-<o-\ b 7 ) 7 < '20- ro J 
c.. s&. ( c:re-45") ( ) ( ) 

tJ t.t.. ( c. ?-\0?) ( ) ( ) 

f? \S" ( s \-\~) \5" <s\-\1.-~> ( ) 

LlL\...... s-4- <'SS-\\v > ( ) ( ) 

~~M~ '-\'l-- < Lt'-1-P'i> ?,.;- ( '1~- \ ,c:;p ( ) 

~Q "g <11-t1°P ( ) ( ) 

( l\ 7-1\..;i 
_.., 

TT ~3 ?'-\ ( l.\1-\\~) ( ) 
II 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ ~ '* ?'-} "" ~ ( '2. ~-\:».>7 c/. < ~-r~7> ( ) 2(, 

?(-> \~ ( S\-IJ.<Y) I~ ( ~1-\)&/) ( ) 

5\0\, ID <1t-\l4) '10 <1\-1\~ ) ( ) 

iT 'D'2.. < ~-n-n'> ?"2. ( '+1-\\~ ( ) 
'II 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 
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Reviewer: __ FT_ 
2nd Reviewer: Qt. 

Qualifications 

~, }IA.l)p:.. o..JJ tJ\? 

,:; 

.1 -/v..-l/ A ~tl tJt? 

II 



LDC #: <3 t:, C.~Cr? .6 ~q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_6f_/ 

Reviewer: __ FT _ 
2nd Reviewer: t?L 

~a;:;e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
..:::!~!:::::::!..::!........!..:!N!!L/A:l.. Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

Q associated MS/MSD. Soil I Water. 
N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

y J<l J<i/A Were _________ ··-. --- .. . -. - -- ---- . . -·- 1"'-· --· ·- ... . -· ·--- .•• . .............. ,,_ -- ,,,,,, .. _, 
'-" 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

?;>~ +~(.:, ;Y( 1-l~ ,, 
< t<o-r~7> 10 ( 'l.<a-1~ 7 ) ( ) '2-f J.·/11\~ I A t.JO-t 0~ 

f'P ~Co < sl-l).Y > 1-'"2. < sl -\l-Y> ( ) 

LLLL ( ) -''?> < 515 .nL,> 
c....e. c.. ( ) ~~ ( '- ';' ..-JOid ( ) 

H ( ) too ( bB-1\ l) ( ) 

~~61 ( ) . "!!(, ( ~ 1-1\(,) ( ) 

\Hh-\ ( ) ':l7 ( t..s--11~ ( ) 

PAt--'lll\"-4 ( ) ~~ < 4 '-l-IJ-~ ( ) 

VPO ( ) ho ( &:,t.\-(t>S' ( ) 

K ( ) .;, 
< bo-<=<r4> ( ) 

q~ ( ) b{., ( 11-1\~) ( ) 

iT ( ) q2 ( 't7-ll9" ( ) 

~lA ( ) b(:) ( H-toY, ( ) 
\1/ 

e-e ( ) ( ) ;'2. ( 3 0) IJ \ cJv.Jv I .,z:.... tJO 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (s50) 

Compound 3 4 RPD 

w 0.17 0.0089 180 

JJ 0.014 0.011U 24 

NN 0.019 0.0077U 85 

s 0.16 0.0090U 179 

uu 0.020 0.0094U 72 

Concentration (mg/Kg) (s50) 

Compound 23 24 RPD 

Ill 0.012 0.011U 9 

GGG 0.031 0.021 38 

DOD 0.023 0.018 24 

FFF 0.027 0.019U 35 

yy 0.026 0.019 31 

uu 0.021 0.015 33 

zz 0.029 0.022 27 

JJJJ 0.0081U 0.0083 2 

V:\FIELD DUPLICATES\36648B2a.wpd 

Page:~of_/ 
Reviewer: f7 

2nd Reviewer:~ 

Qual 

Jdet/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

Qual 



LDC#: ~C:::G.¢~.60>~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: 0._ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Where: 

--- -

Reported Recalculated 

(RRF 10 std) (RRF120 std) 

1.8457 1.8457 

1.0042 1.0042 

1.1427 1.1427 

1.0740 1.0740 

0.9683 0.9683 

1.1172 1.1172 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-- --- ---- ---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8209 1.8209 2.9 

0.9858 0.9858 5.4 

1.1254 1.1254 13.5 

1.0221 1.0221 8.3 

0.9321 0.9321 4.4 

1.0217 1.0217 17.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

-

Recalculated 

%RSD 

2.9 

5.4 

13.5 

8.3 

4.4 

17.5 



LDC#: r3 Crd,¢~.8~'9.-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~_/ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/14/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Reported 

(RRF 10 std) 

2.0409 

0.9991 

1.2472 

1.0369 

1.0385 

1.0941 

Where: 

Recalculated 

(RRF120 std) 

2.0409 

0.9991 

1.2472 

1.0369 

1.0385 

1.0941 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0739 2.0739 2.6 

1.0330 1.0330 5.8 

1.1712 1.1712 11.1 

1.0238 1.0238 11.0 

0.9930 0.9930 5.9 

1.0489 1.0489 10.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.6 

5.8 

11.1 

11.0 

5.9 

10.2 



LDC#: 0C:::~ ¥8.i3,;)o,._ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f /7 
Reviewer: FT 

2nd Reviewer: q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/17/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Where: 

Recalculated 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6020 1.6020 4.0 

0.9490 0.9490 4.1 

1.0796 1.0796 9.3 

1.0573 1.0573 4.0 

0.7580 0.7580 3.6 

1.0784 1.0784 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.0 

4.1 

9.3 

4.0 

3.6 

6.8 



LDC #: 0C.6 Y $l~~9.. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: of / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF}, average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/16/2016 A 

gcms11 s 
GG 
uu 
EEE 

Ill 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF 20 std) 

1.8059 1.8059 

1.0816 1.0816 

1.3093 1.3093 

1.1876 1.1876 

0.8823 0.8823 

1.2183 1.2183 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7525 1.7525 2.5 

1.0504 1.0504 3.5 

1.1971 1.1971 8.3 

1.1701 1.1701 2.9 

0.8742 0.8742 2.5 

1.1548 1.1548 4.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.5 

3.5 

8.3 

2.9 

2.5 

4.4 



LOC #: d~ '-f"~ ,13 ~ " VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:-C?L,.. _ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A_)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A,.= Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 C.W-ll "1z.o11to b- (1st IS) \-15"~ \ . "::.:{- #"J.- f.tp1-Y 
O(o~'l- s (2"" IS) 1-o~LJ. D. Cf1&-J(, 0·914b 

~~ (3'"1S) 1· t911 \-09l , ... os~ 
~LA (4"' IS) \ '\1-0f t·llo I l·llo J 
'6~~ (5"' IS) o. ~1'-1'2.. 0.~~0 o.~~o 
:I: I-I !6"' ISl \·IS&f5 J·fl.-0 \-1-,.o 

2 ~-t1 eo I :z. 'Ill.? !1st ISl \-,"19 \·1'1-,-
\~ \0 (2"" IS) \•0!0+ \.00~ 

(3'" IS) o. ~9,-i" o.Off\ 
(4"'1S) \·\o~ \· \?~ 
(5"' IS) O-'ll-vV o.~v:PY 

[7 16"' ISl ) '. \ 11r7> I· 111 

3 d.-e.N -\ l to{"J-"l "~ !1st. ISl 1-~~J \·ts' 
ol,~ (2"" IS) o.9G.~a.t 0·9"*~ 

(3'"1S) O.'lS~'-\ 0-~~ 
(4"'1S) J. I?~ I·I?Y 
(5"' IS) ~ ,"f_l-9 o.CJ4)f1 

.JJ 16"' IS\ ~ \.\ ~&..} ,,, "~ 

II Reported I Recalculated 

II 
%0 I %0 

&.\-.(, +.L. 
-t-v 7-Y 
)P·O IYO 
0,~ 0,>£ 
1~? I·~ 

"3·V '3·0 
'],.7 "7-7 
4.4- '14 

lfo·<i /lo·~ 
"")..·/ ~7 
$".$" S"-.\ 
\-0) 19 

s.(P '5·~ 
~-# ~-Y 

'1-() • c.} -zo.4 
-o-3 3·~ 
l·OJ -::r-'1 
~-o..J '2. • "' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC#: 3 ~ ~ f/8 vl!J;) q_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;.)I(A;.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C;. = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 e.eAJ -\l- C:./tt:t11L, h.. (1st IS) \.(o"@l '2.0 \-G.l'Z-- H .. \Y 

/bSEI s (2"" IS) o.~w 0. 9 '+a-1- \.p 0·4Ll4'~ 
6!6 (3"' IS) 1 •OiCf{p l.o~ l· 0'2-~ 
L\u\ (4 .. IS) \. 0!;..::}-~ I·O'?? \.o~3 

W'6' (5"' IS) O·iS"f!O 0.1£6"5" 0.1~~ 
J:..r-r. 16"' IS\ \·Oi£4 1·\'l-£ \. \J1t 

2 4.e-\l-1'2-- (,.,/'210/JI.? 11st IS\ \.(,:,-\-~ Ho'f~ 

1'-t~ ~ (2""1S) Of=1~1~ 0.9;w 
(3'• IS) 1. Oto~ \.o(..<i 
(4"'1S) l·O~'L J.o~ 

(5"' IS) 0.1C, ~ 7 0.1(..":77 
lJ 16"' IS\ 'I I· I -:z.e,p l· IJ." 

UAI-)"Z--

"'~' ht? 
11st IS\ \.-=k:>9 1·10~ 3 

Q)S:, (2"" IS) oPIS'\ ~ o.,91tf 
(3"' IS) J.o,o t· o~O 
(4"'1S) \.0:2;$' ).o:,~ 

(5"' IS) 0.12-Co~ {). -f2 ... (::i~ 
IV 16"' IS\ \ l-P-\-1 1·14 l 

II Reported I Recalculated 

II 
%0 

I 
%0 

I 

o./ 0.7 
o.c; o.~ 

>- 1 s:l 
-v.? .,_ '?? 
;..(, ?:>·~ 
'-t. {p 'f·~ 
;;. . 9 v-Ff 
t-V l·v 
\ . I I· I 
?-·tf ~·'-) 

o~ 1 0,7 

*·'"' Lf ·4 

~ ·7 lp..., 
·I 

o.(t, o.(o 
t·O I .0, 
., . I ').,-

a+ . I Lf· 
s,-£ ~.v 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC #: 0 C.C.¥ 8.13~ "- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C;. = Concentration of internal standard 

-

I I 
-- --1-1 Reported Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

II # Date (Initial) (CC) (CC) 

1 l!.VJ-{p C..ll't\11.4 A (1st IS) z_, 01~9. \·~~ 0 ,.~qO 

ll:~() ~ (2"d IS) \ .o?,~V 0.""\~05" o.~o~ 
~t:, (3'd IS) \· \11~ \.;S~ 1-~;, 
l.,\lA (4"'1S) 1. oz.,~~ \ . \2-lP l·)~{p 
PPO (5"' IS) o.99~ o. 1-11 I o.441l 
"II.J 16"' ISl \ ·O&f."'~ I· \1 £:> l·ll~ 

2 uv-Co to/nJIL? p.. 11st ISl 1-~~c:F1 '. '1z.v I·Of2G, 
l",y 5 (2"d IS) o .~es£1 1·011 \. 011 

6)_C::J (3'd IS) \.\~ \. 01" 2., l·t:>:tJ-' 
lA~ (4"' IS) \·0~,.., \ .oz,'J-. ).oz,y 

DOO (5"' IS) o . .,?Z-J 0-,1:?>b o.4730 
II.:t (6"' IS) I·O:Z\/ 1·\'"1'2. 1·\4:2.---

3 (1st ISl 

(2"" IS) 

(3"'1S) 

(4"'1S) 

(5"' IS) 

16"' ISl 

Reported I Recalculated I 
%0 I %0 I 
~·9 ~.~ 
if. · I 4·1 
-=t·D 1--0 
'1·9 9·9 
q.(.e, +te, 
fo.b [a.fa 

~){ S'-~ 
~.(.p ~-~ 
'i~ '+~ 
_g-.o,t ttq 
1·4 lf.4 

Jb.0 I h • f.t:1 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 3 ~ C. S/ ..&' ..8 o">q_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--_ag_,_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;. =Area of associated internal standard 
Cx = Concentration of compound, C;. = Concentration of internal standard 

- --

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 c.e.,v -t2 (p f-zJ/11.. 6.. (1st IS) \-CooW ,,(ot:)4 l·004 
~~~I .s (2"" IS) o.41f9D 0 . 9-t 1-2--- 0.441Y 

qC:} (3'' IS) \. 019 (., \. o-=, 0 l·a=tO 
Uvi (4th IS) t. os:t~ 1-0?S ,.(00§ 

E'cF (5th IS) o.lSfu 0-1!o~(.p 0·1~<=J-~ 
I .I ..X: (6th IS) '. 01f3~ l . 17--c..J I· I~ 

2 (!VJ -P.. "{'P-/Ib (1st IS) '· s-, I l·~ 
DC '2-J (2"" IS) 0 .9::,')..-Cilf 09?J.~ 

(3'' IS) I. o~ l.? l·09h 
(4th IS) \·O'?lf \·0~4 
(5th IS) 0.1lP \{ O·Jio/1 

I; (6th IS) ,:; t. nl,p I · II tt_, 

3 11st IS\ 

(2"" IS) 

(3'' IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 
0 ., o./ 
o."J..- o.y 
0~ 0-'1 
.,., .2--' "2---}/ 

1·~ ~~ 
·'T . ?> lJ_, ,_:; 

O·f o7 
1·/ J.7 
\·~ '1-0 
"V·~ "J,;·Y - tJ .. S'--o-~ 
-p,~ '!,.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #:_3_t.._G_t./ ~ 13 ~ Q._ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G / 
C::>" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample 
._, 

Surrogate 
Spiked 

Nitrobenzene-dS &0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol I 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

I ID Sample 

Surrogate 
Spiked 

Nitrobenzene-ciS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I 10 ample : 

Surrogate 
SQiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

"·-=tb ?4 
~.~, to"l 
~-(,..~ ~I.P 

s.s1 ~ 

S.L\-9 ;-s-
5"·'4~ s~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~4 tJ 
to4 
~~ 
~ 

5S" 
~ .y 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 0 ~ '-¢ ~ ..8 Ol ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike!Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_.E.I 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery= 100 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __,$oz.l~t=---:"''':!-J<k=::....__ ____ _ 

I I 
Spike Sample Spiked Sample 

Compound ( ~d.ik c~=l~ cC::\k~:, 
~ ~c:n IJ IJ ~~c: \;..J 

l 
MC: ........ ~U:m 

~· s-4 ~.s-z.t rJO J.a.. A-
z.--s-.... 

Phenol :c.-T-, f 

N-Nitroso-di-n-propylamine I '!,.~; ,i-s_o, f1 

4-Chloro-3-methylphenol ~ ~. ";').- ~.;-9 

Acenaphthene tJ.o?'l- ~-'¥"\ "l. -1~ 

Pentachlorophenol 1.0~ ,.J() 2-?? "J.A\ 
Pyrene 0-'t' 3 .()/_ 11·1) 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M,.t~;v C:n;L-o M"t~iv ~nil<~> nnnli,.<>+a I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

.... (:;Ia,.,.(,. c. Rl>r,.lr .., r:;o.,,.,.,,. 

6S"' -ss ~~2 ~~ 13 I'; 

""' (p1 ~1~ ,q \to l(t, 
ltJ(r; to~ I? '13 

,, I\ 
~~ hi 15 1}/ II 11 
"3? ~? "34 3y ~ ~ 

r...J 1~ ~~ 
,, ~ .3 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 13G c;;;~g SoB c.l C\ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery= 100 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: kc.'> LJ:~O - "?i l..\- ]>,_.y-

I Compound I 
Spike Spike I I CS II ·I CSD II I CS!I CSD 

Ad~. Conce~\~~n I II II (~ fi ( ~~. Percent Recoverx Percent Recoverx RPD - ~I 0
1rc::n i I~J"I JCS. _IC~ D, RPr,;•lr-, R<>nnrto:>rl RPr:ol.- kl<>nnrt<>rl R~'"'"l"''l"'t"'rl 

/ Phenol ~ .'?1; 1-lA-- ~-->~ j.Jl>c- 1Co 1(, 
N-Nitroso-di-n-propylamine ~-~? ~.o<o 4~ ~~ __,./ v 
4-Chloro-3-methylphenol j, .3·0\ ~D ~0 ~ 
Acenaphthene ·~.1>?:> 3-o<o ~"']/ '1'Y / 
Pentachlorophenol l,.t,.{ "-· b~ 100 IOV / 
Pyrene 3.?? ,[I 3·l-? ill CJ/ 97 NA-/ 

v 
I 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree withio 10. O%_gf the recalculated results. 

LCSCLC.wpd 



LDC #: 3 ~ ~f' ~,13;) ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A,.)(I.)(V,)(DF\(2.0) Example: 
(A,)(RRF)(Vol(Vt)(%S) 

A. = Area of the characteristic ion (EICP) for the Sample I.D. '* I t J:l:~ 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. = ~ -1) ( '1 0 J ( \ J ( S"" J I, = Amount of internal standard added in nanograms (ng) 

Vo = Volume or weight of sample extract in milliliters (ml) or ( "2.1 €:>'1 ~;\ )( \·0110~ J (IS.b"J;~ 1) (0.909) grams (g). 

VI = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

"q l~y Df = Dilution Factor. l.V 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3664883a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-SO-O-O. 5 460-115528-1 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0-0.5 460-115528-7 Soil 06/13/16 
CFSB-026-S0-0-0.5 460-115528-16 Soil 06/13/16 
CFSB-025-S0-0-0.5 460-115528-18 Soil 06/13/16 
CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-026-S0-0-0.5 460-115528-27 Soil 06/14/16 
C F I SS-00 1-S0-0-0. 5 460-115528-29 Soil 06/14/16 
CFISS-002-S0-0-0.5 460-115528-32 Soil 06/14/16 
CFMW-002-S0-0-0.5MS 460-115528-7MS Soil 06/13/16 
CFMW-002-S0-0-0.5MSD 460-115528-7MSD Soil 06/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DOT and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB6-AQ and CFMW-EB7 -AQ were identified as equipment blanks. No 
contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
115528-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36648B3a VALIDATION COMPLETENESS WORKSHEET Date: 1Jr j& 
SDG #: 460-115528-1 Level IV Page:_lof_/ 
Laboratory: Test America. Inc. Reviewer: ?"? 

2nd Reviewer: ~ 
METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1-
1 

2'1-
.... 
3 

-4 

5 

6 

'"?#'J 
8 

-
9 

To 

11 

12 

13 

141 

151--

I llalidatiao Area 

Sam_j)le receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 117 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

flHor<>l ""' nf .--!<>+<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-S0-0-0.5 

CFMW-EB6-AQ 

CFMW-002-S0-0-0.5 

CFSB-026-S0-0-0.5 

CFSB-025-S0-0-0.5 

CFSB-030-S0-0-0.5 

CFMW-EB7-AQ 

CFMW-026-S0-0-0.5 

CFISS-001-S0-0-0.5 

CFISS-002-S0-0-0.5 

CFMW-002-S0-0-0.SMS 

CFMW-002-S0-0-0.5MSD 

M" ~0- ?1 LJ.fo"' J 

~~ 

'f;0 

~~ ~~0- 314l4lJ 

I I 
AtA-

6. 
A-tA {)~ 

A 
1\ 

t--10 -ee, --
A 
A 
A L<!0/0 
f\} 

A 
/1.. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648B3aW.wpd 

Cammeots 

pc.p /J~Y :=~ 
I 

CcA/ ~d-u 

"1-,/ 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-115528-1 Soil 06/13/16 

460-115528-6 Water 06/13/16 

460-115528-7 Soil 06/13/16 

460-115528-16 Soil 06/13/16 

460-115528-18 Soil 06/13/16 

460-115528-20 Soil 06/13/16 

460-115528-24 Water 06/14/16 

460-115528-27 Soil 06/14/16 

460-115528-29 Soil 06/14/16 

460-115528-32 Soil 06/14/16 

460-115528-7MS Soil 06/13/16 

460-115528-7MSD Soil 06/13/16 

I 



VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
h.,r,nrunn of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns ,::: 15% for individual breakdown in the 
mix standards? 

in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 
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Reviewer: t-7 

2nd Reviewer: ~. / 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (o/oR) of one or more surrogates was outside QC limits, was 

''"'"''""'"'"'" n<>rtn .. n<>rl to confirm o/oR? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:"'""l-- of P" 
Reviewer: ~ ~ 

2nd Reviewer: 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

---

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

--

Notes:------------------------------------------------------------------------------------------=========================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp Jist pcb pest.wpd 



LDC #: ..J~C:.';/1//Sdq_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ -
Page: __ of / 

Reviewer: FT 

2nd Reviewer: Q_ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: ~&~ </.f .8dc::. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page:_of / 

Reviewer: FT 

2nd Reviewer: of 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0825 1.0825 

0.5992 0.5992 

CLP1 0.9107 0.9107 

0.4861 0.4861 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0714 1.0714 6.7 

0.5862 0.5862 7.6 

0.9550 0.9550 4.0 

0.5039 0.5039 5.0 

Recalculated 

%RSD 

6.7 

7.6 

4.0 

5.0 



LDC#: r3 ~b V?s/3 3 "'L VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

D. I eecafc••fafed I D 

Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

Pl/lt::;S2'7~ to/~ O//to e~"~do~u/hq" J t!.-t-P? /00.0 i Cf·k' ~o;-5r o.z cell' 
:JI" t..:. 

fh.e./ho /_X t11/o / ~ ~rJ·3 CJc;-a o. 7 
' 

I t!t-P I /02-- !01·/ ;.~ 
v } __ JO:!J ;oJ,0 2. <;, 

St- 00/~V:J 6/zo/J(p ;oo.o Cf7. (o o;'f' (p ' 2../ CO(/ 
07:~t..j Cfl (, Cff.(p %.y 

"' ·'Z 
~,."},. -3 ... .&' 

~~~- ?ft.. ~ ~-'=- j3.y 

/ 7 Page:_of_· 

Reviewer: FT 
2nd Reviewer: OL 

I eecalcallated 

I %0 
! 

0.)...--
I 

0.7 I 

I· '7 I 
I 

;2.-k 
~.y 

F-y 
3-Y 
/3- !L_ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of_/ 
Reviewer: FT ( 

2nd reviewer: oa z 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 

I SS = Surrogate Spiked 
Sample ID: 41 

II 
Surrogate Surrogate Percent Percent Percent 

SurroQate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene l!.rLf7-- ..... so. a t.jt.O '7b '}~ (J 

Tetrachloro-m-xylene t!.--vP l I tf-i,: (r; .. Of/ 9/ t. 

Decachlorobiphenyl ufl- I '/~r "'77 97 I 
Decachlorobiphenyl ~f I li' '13·7 fi/ _%1 /,/ 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found RecovE!I}' Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
SurroQate Column Spiked Found RecovE!I}' Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

DecachlorobiPhenvl 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
SurroQate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: ________________________________________ _ 

SURRCALC.3C3 



LDC#: 0 ~"'~..f;6 d~ VALIDATION FINDINGS WORKSHEET Page:~f / 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

%Recovery= 100* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: tl V- I 2--

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Spike Sample Spiked Sample Matrix Spike I Matrix Spike Duplicate II MS/MSD I 
Adde4J~ Concentriltion Concentration I II I 

I
I Compound I (ll"lq,..- / M bt.e.. ./b / ( ) Percent Recovery Percent Recovery RPD 

~-~ MS T ~SD V 
0 

I MS I MSD II Reported I Recalc. II Reported I Recalc. II Reported I Recalc. l1 

I gamma-BHC II 0, fy'}.- I 0. 1'/:Z. II rJO II 0 .J)-y I 0·//~ I II II l/7 g? )?/ ??/ ~- ~-

4,4'-DDT ()./'/d. I 0 .jc./2--ll tvO II 0-//2- I O·j02 7/ 7'7 7:J- 7~ <J ~ 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: 
J ~ &,,K,?.;/3 3 ct 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:~f_/ 
Reviewer: /"'? 

2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: 1.-~ 41oO- '31 '-\-b~ J 

I Compound I 
f LCS II LCSD II LCSJLCSD I 

Per~ent Recov~l Percent Recovery II RPD I ,_, 
.:'!Iii.. ". ... " .. -~ -." ~ . : .v. LCS LCS LCSD [- _Reported I Recalc. I[ _ Reported I __ Recalc. 11 c~M .. ~ .. I ~-
gamma-BHC I 0.~?,2 ~Dr llo.o~~ >Jb 
4,4'-DDT ,\; 0 . oop. y. \.\.; 

_1+ 
b~ IV .ft. 

Lit:: ''~-
lo'>J ~ 

~ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
resu Its do not aaree within 1 0. 0% of the reca leu Ia ted resu Its. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: __ ~f~ 
Reviewer: .77,, 

2nd reviewer:_;,~~:::::::c.....-

/ ~ N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2. 0) Example: 
(A;,)(RRF){Vo)(V;)(%8) I 

A. = Area of the characteristic ion (EICP) for the Sample I.D. \.(!6 ~t, 0 
' 

4 4 -POT 
compound to be measured - :,i4l&>IP \ 

A. = Area of the characteristic ion (EICP) for the specific 

){/to internal standard {;oo) (,o 
I, = Amount of internal standard added in nanograms (ng) Cone.= 3 (,0 '2.. 0/=j t.-/ 

2-i/ ~ '57<::.-& 3 c (J. ~r.:tc7 _) ( ,-;:o) 
vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

o) 

VI = Volume of extract injected in microliters (ul) = o.o974 ..,, 1 ~<r vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36648B3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 21, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-SO-O-O. 5 460-115528-1 Soil 06/13/16 
CFMW-008a-SO-O. 5-2 460-115528-3 Soil 06/13/16 
CFMW-008a-S0-1 0-12 460-115528-4 Soil 06/13/16 
CFMW-DUP14-SO 460-115528-5 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0-0.5 460-115528-7 Soil 06/13/16 
CFMW-002-S0-0.5-2 460-115528-8 Soil 06/13/16 
CFMW-002-S0-10-12 460-115528-9 Soil 06/13/16 
CFSB-026-S0-0.5-2 460-115528-11 Soil 06/13/16 
CFSB-025-S0-1 0-12 460-115528-12 Soil 06/13/16 
CFSB-019-S0-10-12 460-115528-13 Soil 06/13/16 
CFSB-026-S0-1 0-12 460-115528-14 Soil 06/13/16 
CFSB-025-S0-0.5-2 460-115528-15 Soil 06/13/16 
CFSB-026-S0-0-0.5 460-115528-16 Soil 06/13/16 
CFSB-027 -S0-1 0-12 460-115528-17 Soil 06/13/16 
CFSB-025-S0-0-0.5 460-115528-18 Soil 06/13/16 
CFSB-027-S0-0.5-2 460-115528-19 Soil 06/13/16 
CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 
CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 
CFSB-027-S0-0-0.5 460-115528-22 Soil 06/13/16 
CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 
CFMW-026-S0-0.5-2 460-115528-26 Soil 06/14/16 
CFMW-026-S0-0-0. 5 460-115528-27 Soil 06/14/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 
CFISS-001-S0-0-0.5 460-115528-29 Soil 06/14/16 
CFISS-001-S0-0.5-2 460-115528-30 Soil 06/14/16 
C F I SS-002 -S0-0-0. 5 460-115528-32 Soil 06/14/16 
CFISS-002-S0-0.5-2 460-115528-33 Soil 06/14/16 
CFMW-002-S0-0-0.5MS 460-115528-?MS Soil 06/13/16 
CFMW-002-S0-0-0.5MSD 460-115528-?MSD Soil 06/13/16 
CFMW-026-S0-1 0-12MS 460-115528-28MS Soil 06/14/16 
CFMW-026-S0-1 0-12MSD 460-115528-28MSD Soil 06/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB6-AQ and CFMW-EB7 -AQ were identified as equipment blanks. No 
contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Affected Compound Flag 

CFMW-002-S0-0-0.5MS/MSD Aroclor-1016 (CLP2) - 139 (29-135) Aroclor-1016 NA 
(CFMW-002-S0-0-0.5) Aroclor-1221 

Aroclor-1232 
Total polychlorinated biphenyls 

CFMW-026-S0-1 0-12MS/MSD Aroclor-1016 (CLP2) 138 (29-135) 141 (29-135) Aroclor-1016 NA 
(CFMW-026-S0-1 0-12) Aroclor -1221 

Aroclor-1232 
Total polychlorinated biphenyls 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Affected Compound Flag A nrP 

CFMW-002-S0-0-0.5MS/MSD Aroclor-1016 (CLP2) 28 (:$;15) All compounds NA -
(CFMW-002-S0-0-0.5) Aroclor-1260 (CLP2) 28 (:$;20) 

Aroclor-1260 (CLP1) 29 (S20) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-OOSa-S0-10-12 and CFMW-DUP14-SO and samples CFMW-DUP15-
SO and CFMW-026-S0-0.5-2 were identified as field duplicates. No results were 
detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

6 
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XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
115528-1 

No Sample Data Qualified in this SDG 
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LDC #: 3664883b 
SDG #: 460-115528-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 7 /;y /;;, 
Page:_,Lof_J. 

Reviewer:------,t:::l ....--
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

~ 

1 

2 

-
3 -
4 

5~ 
-
6 -
7 

1-

8 
r-
9 -
10 

11 

12 -13 

-14 

-
15 

f:j"6 

17 

I ~alidatioo A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / \ 'J 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

n\li<>r:>ll nf rl::.t::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-S0-0-0.5 

CFMW-008a-S0-0.5-2 

I I 
A !.A 
AdJ. 

./::l. 
A 

ND B"~ ::::- ;-

t:-.. 
~vJ 

A. ~., 

tvO -r-n L_ 
BtJ - ~ 

A 
A 

A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

CFMW-008a-S0-1 0-12 0 
CFMW-DUP14-SO \? 

CFMW-EB6-AQ 

CFMW-002-S0-0-0.5 

CFMW-002-S0-0.5-2 

CFMW-002-S0-10-12 

CFS B-026-S0-0. 5-2 

CFSB-025-S0-1 0-12 

CFSB-019-S0-1 0-12 

CFSB-026-S0-1 0-12 

CFSB-025-S0-0.5-2 

CFSB-026-S0-0-0.5 

CFSB-027 -S0-1 0-12 

CFSB-025-S0-0-0.5 

CFSB-027 -S0-0.5-2 

L:\Roux Associates\Columbia Falls\36648B3bW.wpd 

Com meets 

'12.--

l4CIO 

D-=- 4,~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-115528-1 

460-115528-3 

460-115528-4 

460-115528-5 

460-115528-6 

460-115528-7 

460-115528-8 

460-115528-9 

460-115528-11 

460-115528-12 

460-115528-13 

460-115528-14 

460-115528-15 

460-115528-16 

460-115528-17 

460-115528-18 

460-115528-19 

1.~ 2--t..) 
I 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Water 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

I 



LDC #: 36648B3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115528-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

fa CFSB-030-S0-0-0.5 460-115528-20 
-
19 CFSB-030-S0-1 0-12 460-115528-21 -20 CFSB-027-S0-0-0.5 460-115528-22 

-21 CFSB-030-S0-0.5-2 460-115528-23 

223 CFMW-EB7-AQ 460-115528-24 

231' CFMW-DUP15-SO 0 460-115528-25 

~?- CFMW-026-S0-0.5-2 0 460-115528-26 

i5~ CFMW-026-S0-0-0.5 460-115528-27 

26-z, CFMW-026-S0-1 0-12 460-115528-28 

27~ CFISS-001-S0-0-0.5 460-115528-29 
1-
28 CFISS-001-S0-0.5-2 460-115528-30. 

29v CFISS-002-S0-0-0.5 460-115528-32 

30~ CFISS-002-S0-0.5-2 460-115528-33 

it CFMW-002-S0-0-0.5MS 460-115528-7MS 
r 
32 CFMW-002-S0-0-0.5MSD 460-115528-7MSD 
--1-
33~ CFMW-026-S0-1 0-12MS 460-115528-28MS 

.f 
341.- CFMW-026-S0-1 0-12MSD 460-115528-28MSD 

35 

36 

37 

38 

'),Q 

Notes· 

I M~ 1.\-bO- 'bi 4~t:7~ ~ 

'),.- M\? 41PD - :314-~G:,L\-

~ ~e, 'i~o- ?!'4£\0) 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: ?/;r}J, 
Page:~f~ 

Reviewer:__£2 ~ 
2nd Reviewer:~ 

Date 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 



VALIDATION FINDINGS CHECKLIST 

Method: GC PLC 

of each matrix? 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:Lof 7-
Reviewer: E7 

2nd Reviewer:~ 



Overall assessment of data 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ~ 
Reviewer:W 

2nd Reviewer: 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

----

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. ?ol ~c.-lt\\o r) 1'\~ a\ 

'P>;y\t\enu )7, iot~) 

Notes: __________________________________________________________________________________________________________________ ___ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 
--:3~~,. 'il/32) 

~ 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

/ / 
Page:_of_ 

Reviewer:# 
2nd Reviewer: ~ 

--Y-'"N. Nii A .. ~-- -·· ···-····-- -··-·]--- -·-·J --- --···1""'·-- ....... ---·· ,,,_ ... ,,,, -· ····-··-·-·- ............. t'._ .................................... ··-..... 1""'-··-····-...... 
yIN MIA Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 
'--

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~' 4 ~y v (e...\.~ 2) ( ) t~ 9 ('-9-1~~ ( ) (p .!~Je-t/A NL 
'{ ( ~'v \::> 2..) ( ) ( ) 7.~ ( \s- ) JcUt/A 

&e, !!. ~\... yl. ') ( ) ( ) '2-~ <'2.0 ) I 
(?\? (eLf\) ( ) ( ) ;19 ( -;2.0 ) I; l 

( ) ( ) ( ) 

( ) ( ) ( ) fo { V fl/\'>0 q 1.t J ~ ""· "" I N t\. 
( ) ( ) ( ) t.o{ Y 'B~ •/o ~ ~\) g_u..clo..O A\) 
( ) ( ) ( ) 

) 

D 
..... ( ) \&.\-' ( ) ( ) 

~?J+;lf- " ( c.Nt' ').) \?~ <d-4-t~~) 
... _d. ( ,_~_,,~ ( ) 1..(,p ~_,~/A ~ r; l-TV y1 

( ) ( ) ( ) q._c.A.J. ", w I X I ~ J 
( ) ( ) ( ) u 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 



LDC#: d~~~/1~ 6) VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 
··--

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: 0~ byg.t33b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:--~--/ 
Reviewer: FT 

2nd Reviewer: Q:2_ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: r.3~~¢ 8' ,d db 

METHOD: GC ,----- HPLC ---

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer:__EI. 
2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Avemge CF(ICALV CCV I ID Date Compound 
CF/Conc. # 

CCV Cone. 

1 
55t=0/2!"=r?> b/2.0/1~ Pe/0 J2too-1 a..vP~ ft:Jt!J 0 /0~0 CCV 

(!.L f1 J 11/ 11: tO 

2 1fCJ23iJ\' t:.jrt J;t, /03 0 cq; 1'/ /7 ,} !030 

3 1FCJ2~ 13Y '1-w/lt- II ~0 
cot! 072. ~ 

l; 1'-/2... 

ir023~V:3 'fJ.O ~~ ;oJ£0 
4 
~ ;o~ 

v V' 1~~-

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

/4? =1--!· 0 7 ·I 7-1 
CZ/J. ~ .!(-'7 21-/ 

/02b." ],.7 ()_7 
fOX"-7 :;,(a 

2. • " 

II J Y· c./ /3.y f?J.( 
1'/,). J ~-- v !>.)! 

;ow- 4 J(',y J{.J 
9;1~ C~~- ~.{ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: d~~f/~,;6 ~ 

METHOD·/ · GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

) 
---··.-· ... 

Surrogate 

I 

I 
~f 
~ • 

SamoleiD 

Surro ate 

I 

--

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene_(_DFB) L 

SURRCLC_r1.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 

_I :~t_l st _I 
§"~ ·G"IJ -~)-~ 

Surrogate 
Column/Detector Found 

I 

- -- - -- ----

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane Q Dichloro!Jhenyl Acetic Acid (DCAA) 

Bromobenzene R 4-Nitroohenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Percent I Percent 
Recovery Recovery 

Re(!orted I Recalculated 

II::?--

I 
1\Y 

\0~ j02:;> 

Re(!orted Recalculated 

----------- -----

Surrogate Compound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-propyltin BB 

TribulyJ Phosphate cc 
Tripl)er)YI Phosphate 

/ / 
Page: __ of_ 

Reviewer: FT 
2nd reviewer: ~ 

I 
Percent 

I 

Difference 

I 

I 

0 

I 
u 

Percent 
Difference 

Surrogate Compound 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chi oro-octad ecane 

2,4-Dichlorophenylacetic acid 

2,5-Dibromotoluene 



LDC#: 06~~<(,d~ 

METHOD: ~ __ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_{t_/ 

Reviewer:_fl 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: ? ' 4- "'?> ~ 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

- -~ I ~:~ I Matrix splko II Matrix Spiko Duplioate II MSIMSD I 
Compound ___j Co . I Percent Recovery II Percent Recovery II RPD 1, 

--"~--• --- MS [Re_~orted I Recalc. IGported I Recal~ I[ ~ported I Recalc. I 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 
--

Dinoseb (8151) 
--

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

IA-rDG\.o.f \2.(p r.J 0.?~ o.?~ II r-JD o-?4:> 1 I o. 'itbO JOJ..- \0 '2. l?s- I?~ 'L<() -z!b 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1 wpd 



LDC#: 
o~ty?¢3) VALIDATION FINDINGS WORKSHEET 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: 6c _HPLC 

/ ? 
Page:_of_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: \.£!..? t}lp 0- ~ 1.4 (p Cp L\ 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I I c LCS II LCSD II LCS/LCSD I 
I Compound I Percent Recovery II Percent Recovery II RPD I 

=--• I Reported I Recalc. IGeported I _Recalc. ILReported I ____BEl~alc. I LCS 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) --
Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

l~ck>( \l..(p 0 llo.-o~~ I ~A 0-4~1 ~ '-r=j \)-~ tJA 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aaree within 10.0% of the recalculated results. 
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LDC#: J~CfC'l?x!3~ 

METHOD: r;;_HPLC 
VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 

, hj N/A Were all reported results recalculated and verified for all level IV samples? 
'( N/A Were all recalculated results for detected target compounds w1thm 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 
(RF)(Vs or Ws)(%S/1 00) 

Sample I D. t. c.-~ 1~ e:J .
?J7yroe:.y 

Compound Name A-r-v cl o I" 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 

Concentration = { 0 'I~· 10 ) (;o ) 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# Sample ID 

ft:!-/3 12foo -I -...... 

( 

~c.,. s "2-. 2-~ 

Reported 
Compound Concentrations 

( ) 

L./s-6 '=t'f{p J (l.O ) 
...::: 

~lf S" 20? 2. ) ( O.o2.s ~) 
IJ 

((£oa) (jooo ) 

J ~ 

Reca~ulated Results 
Concentrations 

( ) 

jZ..(,. 0 0007/ ~ "~.2. ~ 3 
:?...::. ~~~- s r 
~ -- 675"'._p 

y ..:: b ~-z,., .. ~ 
s-- ,. "y:J..(_ 
~ ,; 6.23.~ 

7 - bXc·C -
k' .:> 6/0,&-

~II'€ 
Comments: 'y~./U 
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LDC Report# 36648B4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

C FMW-008a-SO-O-O. 5 460-115528-1 Soil 06/13/16 
C FMW-008a-SO-O-O. 5-Pb 460-115528-2 Soil 06/13/16 
C FMW-008a-SO-O. 5-2 460-115528-3 Soil 06/13/16 
C FMW-008a-S0-1 0-12 460-115528-4 Soil 06/13/16 
CFMW-DUP14-SO 460-115528-5 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0-0.5 460-115528-7 Soil 06/13/16 
CFMW-002-S0-0.5-2 460-115528-8 Soil 06/13/16 
CFMW-002-S0-10-12 460-115528-9 Soil 06/13/16 
CFSB-026-S0-0.5-2 460-115528-11 Soil 06/13/16 
CFSB-025-S0-1 0-12 460-115528-12 Soil 06/13/16 
CFSB-019-S0-1 0-12 460-115528-13 Soil 06/13/16 
CFSB-026-S0-1 0-12 460-115528-14 Soil 06/13/16 
CFSB-025-S0-0.5-2 460-115528-15 Soil 06/13/16 
CFSB-026-S0-0-0.5 460-115528-16 Soil 06/13/16 
CFSB-027 -S0-1 0-12 460-115528-17 Soil 06/13/16 
CFSB-025-S0-0-0.5 460-115528-18 Soil 06/13/16 
CFSB-027 -S0-0.5-2 460-115528-19 Soil 06/13/16 
CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 
CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 
CFSB-027 -S0-0-0.5 460-115528-22 Soil 06/13/16 
CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 
C FMW-026-S0-0. 5-2 460-115528-26 Soil 06/14/16 
C FMW-026-S0-0-0. 5 460-115528-27 Soil 06/14/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 
C F I SS-00 1-S0-0-0. 5 460-115528-29 Soil 06/14/16 
CF I SS-00 1-S0-0. 5-2 460-115528-30 Soil 06/14/16 
CFMW-026-S0-0-0 .5-Pb 460-115528-31 Soil 06/14/16 
CFISS-002-S0-0-0.5 460-115528-32 Soil 06/14/16 
CFISS-002-S0-0.5-2 460-115528-33 Soil 06/14/16 
CFMW-002-S0-0-0.SMS 460-115528-?MS Soil 06/13/16 
CFMW-002-S0-0-0.SDUP 460-115528-?DUP Soil 06/13/16 
CFSB-026-S0-1 0-12MS 460-115528-14MS Soil 06/13/16 
CFSB-026-S0-1 0-12DUP 460-115528-14DUP Soil 06/13/16 
CFMW-026-S0-1 0-12MS 460-115528-28MS Soil 06/14/16 
CFMW-026-S0-1 0-12DUP 460-115528-28DUP Soil 06/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB6-AQ and CFMW-EB7-AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB6-AQ 06/13/16 Calcium 1990 ug/L CFMW-OOBa-S0-0-0.5 
Iron 318 ug/L CFMW-OOBa-S0-0. 5-2 
Manganese 11.7 ug/L CFMW-OOBa-S0-1 0-12 

CFMW-DUP14-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 
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Spike ID 
1 (Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-002-S0-0-0.SMS Antimony 63 (75-125) J- (all detects) A 
(CFMW-OOSa-S0-0-0.5 Vanadium 35 (75-125) UJ (all non-detects) 
CFMW-OOSa-S0-0.5-2 Zinc 43 (75-125) 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027-S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5) 

CFMW-002-S0-0-0.SMS Lead 197 (75-125) J+ (all detects) A 
(CFMW-OOSa-S0-0-0.5 Nickel 214 (75-125) J+ (all detects) 
CFMW-OOSa-S0-0.5-2 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0. 5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5) 

CFMW-026-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0. 5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2) 

CFMW-026-S0-1 0-12MS Copper 141 (75-125) J+ (all detects) A 
(CFSB-030-S0-0.5-2 Lead 128 (75-125) J+ (all detects) 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-1 0-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2) 
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For CFMW-002-S0-0-0.SMS and CFMW-026-S0-10-12MS, no data were qualified for 
Aluminum, Barium, Calcium, Iron, Magnesium, and Manganese percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag 

CFMW-002-S0-0-0.5DUP Calcium 87 (~20) J (all detects) A 
(CFMW-OOSa-S0-0-0.5 Manganese 21 (~20) J (all detects) 
CFMW-OOSa-S0-0.5-2 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-1 0-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5) 

CFMW-026-S0-1 0-12DUP Manganese 31 (~20) J (all detects) A 
(CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 
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XI. Field Duplicates 

Samples CFMW-OOSa-S0-10-12 and CFMW-DUP14-SO and samples CFMW-DUP15-
SO and CFMW-026-S0-0.5-2 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-OOSa-50·1 0-12 CFMW-DUP14-SO RPD (limits) Flag AorP 

Aluminum 10000 8380 18 (::>50) - -

Arsenic 7.7 6.3 20 (::>50) - -

Barium 71.4 70.2 2 (::>50) - -

Beryllium 0.40 0.32 22 (::>50) - -

Calcium 57600 56800 1 (::>50) - -

Chromium 8.4 8.2 2 (::>50) - -

Cobalt 5.0 3.9 25 (::>50) - -

Copper 10.8 13.0 18 (::>50) - -

Iron 13800 11500 18 (::>50) - -

Lead 8.4 7.4 13 (::>50) - -

Magnesium 15100 11600 26 (::>50) - -

Manganese 376 415 10 (::>50) - -

Mercury 0.015 0.017 13 (::>50) - -

Nickel 9.8 8.1 19 (::>50) - -

Potassium 576 589 2 (::>50) - -

Vanadium 6.6 5.2 24 (::>50) - -

Zinc 37.9 30.0 23 (::>50) - -
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Concentration (mg/Kg) 

Anal~e CFMW-DUP15-SO CFMW-026-80-0.5-2 RPD (Limits) Flag AorP 

Aluminum 18100 19000 5 (S50) - -

Arsenic 4.3 4.0 7 (S50) - -

Barium 173 187 8 (S50) - -

Beryllium 0.48 0.46 4 (S50) - -

Calcium 1590 1790 12 (S50) - -

Chromium 8.8 9.6 9 (S50) - -

Cobalt 5.0 5.7 13 (S50) - -

Copper 8.8 10.1 14 (S50) - -

Iron 15200 15800 4 (S50) - -

Lead 10.2 11.4 11 (S50) - -

Magnesium 6970 7290 4 (S50) - -

Manganese 473 523 10 (S50) - -

Nickel 9.9 11.6 16 (S50) - -

Potassium 1000 1070 7 (S50) - -

Vanadium 13.5 14.4 6 (S50) - -

Zinc 112 140 22 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Due to MS %R and DUP RPD, data were qualified as estimated in twenty-eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-115528-1 

Sample Analyte Flag AorP 

CFMW-OOBa-S0-0-0.5 Antimony J- (all detects) A 
CFMW-OOBa-S0-0.5-2 Vanadium UJ (all non-detects) 
CFMW-OOBa-S0-1 0-12 Zinc 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 

CFMW-OOBa-S0-0-0.5 Lead J+ (all detects) A 
CFMW-OOBa-S0-0.5-2 Nickel J+ (all detects) 
CFMW-OOBa-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-10-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027 -S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 

CFSB-030-S0-0.5-2 Antimony UJ (all non-detects) A 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 

CFSB-030-S0-0.5-2 Copper J+ (all detects) A 
CFMW-DUP15-SO Lead J+ (all detects) 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-1 0-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 
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Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 



Sample Analvte Flaa AorP Reason 

CFMW-OOSa-S0-0-0.5 Calcium J (all detects) A Duplicate sample analysis 
CFMW-008a-SO-O. 5-2 Manganese J (all detects) (RPD) 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027 -S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 

CFSB-030-S0-0.5-2 Manganese J (all detects) A Duplicate sample analysis 
CFMW-DUP15-SO (RPD) 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-1 0-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualificati.on Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648B4a 
SDG #: 460-115528-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

/foo~oG 
METHOD: Metals (EPA SW 846 Method 6020N7470N7471B) 

Date: 1k~\\\o 
Page:_1.of Z 

Reviewer: 3SV 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)((\{ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatioo A[ea I I Commeots 

Sample receipt/Technical holding times " to\ \""S-\ \.:\\ \'y:2 

ICP/MS Tune A.. 
Instrument Calibration sw 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n,,.,r:::.ll A ·~·on+ nf n:::.t:::. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-SO-O-O. 5 

CFMW-008a-S0-0-0.5-Pb 

CFMW-008a-S0-0.5-2 

CFMW-008a-S0-1 0-12 

CFMW-DUP14-SO 

CFMW-EB6-AQ 

CFMW-002-S0-0-0.5 

CFMW-002-S0-0.5-2 

CFMW-002-S0-1 0-12 

CFSB-026-S0-0.5-2 

CFSB-025-S0-1 0-12 

CFSB-019-S0-1 0-12 

CFSB-026-S0-10-12 

CFSB-025-S0-0.5-2 

CFSB-026-S0-0-0. 5 

~ 
sw ·G..b~((o) (?...~') 

Sw H<:;,.=-l.~~ (--s'S.\ (-z,'-\ 

Slu \)\.5\? 
/ 

~ 
p.... LLS ·'<s~ 

sw ~~~ f'* .<;.\ (-z_~,z.S\ 
~ 
~ 

.. A. 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-115528-1 

\>'c. 460-115528-2 

460-115528-3 

460-115528-4 

460-115528-5 

460-115528-6 

460-115528-7 

460-115528-8 

460-115528-9 

460-115528-11 

460-115528-12 

460-115528-13 

460-115528-14 

460-115528-15 

460-115528-16 

L:\Roux Associates\Columbia Falls\36648B4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Water 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

Soil 06/13/16 

I 



LDC #:_-=-36=-=6=-4=8=B--'-4a=--- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4=6=0-_,1__,_1 =55=2=8--'-1'----
Laboratory: Test America. Inc. 

Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Client ID 

16 CFS B-027 -S0-1 0-12 

17 CFSB-025-S0-0-0.5 

18 CFSB-027-S0-0.5-2 

19 CFSB-030-S0-0-0. 5 

20 CFSB-030-S0-1 0-12 
~ 

21 CFSB-027-S0-0-0.5 

22 CFSB-030-S0-0.5-2 

23 CFMW-EB7-AQ 

24 CFMW-DUP15-SO 

25 CFMW-026-S0-0.5-2 

26 CFMW-026-S0-0-0.5 

27 CFMW-026-S0-1 0-12 

28 CFISS-001-S0-0-0.5 

29 CFISS-001-S0-0.5-2 

30 CFMW-026-S0-0-0.5-Pb ~b 

31 CFISS-002-S0-0-0.5 

32 CFISS-002-S0-0.5-2 

33 CFMW-002-S0-0-0.5MS p,.._ \\ 

34 CFMW-002-S0-0-0.5DUP l, 

35 CFSB-026-S0-1 0-12MS l-\q 
36 CFSB-026-S0-10-12DUP ;r 
37 CFMW-026-S0-1 0-12MS b.,,, 
38 CFMW-026-S0-1 0-12DUP ~ 
39 

40 

41 

42 

1<1" 

LabiD 

460-115528-17 

460-115528-18 

460-115528-19 

460-115528-20 

460-115528-21 

460-115528-22 

460-115528-23 

460-115528-24 

460-115528-25 

460-115528-26 

460-115528-27 

460-115528-28 

460-115528-29 

460-115528-30 

460-115528-31 

460-115528-32 

460-115528-33 

460-115528-7MS 

460-115528-7DUP 

460-115528-14MS 

460-115528-14DUP 

460-115528-28MS 

460-115528-28DUP 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 1\ \S\I\0 
Page:~f'Z_ 

Reviewer: :::3.,9 ~ 
2nd Reviewer: ~ 

Date 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/14/16 

06/13/16 

06/13/16 

06/13/16 

06/13/16 

06/14/16 

06/14/16 

Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36648B4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v-
Cooler temperature criteria was met. -
fl. /CPIMS Tune 

..--
Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ~5%? ---
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
.,.,...-

Were the proper number of standards used? ,.,..,-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 
..--

Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? 
/ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? r-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) 5 20% for 

/ waters and 5 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were 5 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed Per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MFT-SW 2D1D.wod version 1.0 

NA 

Page:_l_of-z.. 
Reviewer: ::::::5.~ 

2nd Reviewer: ~-

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ~ 

of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 
~ 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
(ICP)/>100X the MDUICP/MSl? ('" 

Were all oercent differences f%Dsl < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be r 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. 
/ 

XIII. Field blanks 
,r 

Field blanks were identified in this SDG. 

TarQet analytes were detected in the field blanks. ./ 

MI=T-~\N ?014wnrlversion 1.0 

NA 

Page:_gof.b_ 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lof_l_ 

Reviewer:~ 
2nd reviewer:"""'"'~w::;_ __ 

All circled elements are applicable to each sample. 

Samnle ID Matrix Taroet Analvte List (TAL\ 

'\ ">::,.->:;;:' s I~. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ZnJMO, B, Sn, Ti, "'1.-22-
Z..\\-'1-~ s ./ 

'3 '- 1. "2-- YAI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, v, Lrr,o Mo, B, Sn, Ti, 
_../ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

2,-so s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe~Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, -
AI, Sb, As, Ba Be Cd Ca Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

b 7_s w ~. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, in),Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lac~-~~ s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zil) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~ c_·y~.-:4o s, AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M~g) Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, ---AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An:~lv!':i!': Ml"thnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS V;\i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M~ Hg,~i, K, Se, Ag, Na, Tl, V, zil)Mo, B, Sn, Ti, 

:~I=AA AI ~h Ac:. R::. RA r.rl r.::. r.r r.n r.1 I=A Ph Mn Mn Hn Ni I< ~"' An N::. Tl \1 7n Mn R ~n Ti 

Comments: (Mercurv bv CVAA if oerformed"\ 

?o::. 7_. ... 1:.0 -=...- bo l CC-

Ar\\. \ou-\: '2 (. ~o:: (ocz..o~ 
ELEMENTS.wpd 



LDC #: 36648B4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:lotl 
Reviewer: 0' 0 

2nd Reviewer: ~ 

Y} N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

~
VE ONLY: 

Y N N/ Was a midrange cyanide standard distilled? 
N /A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

,H n .. t .. l"'<>l;hr<>Hnn In_ An<:>lu+o I •t.R Ac::c::n"i:ot.•ri !=::omnl<>c::: Dor:olifi":otinn nf n:ot:. 

06/13/16 CRI (21:32) Na I 2 (70-130) 6,23 No Qual. (True and Found values < MDL) 

Comments:·------------------------------------------------------------------------------------------------------------------

3664884aCAL.wpd 



LDC #: 36648B4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other· Associated Sam 

Identification 

Ca 1990 19.9 

Fe 318 3.18 

Mn 11.7 0.117 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36648B4aFB.wpd 

Page:~ofj_ 
Reviewer: 2:1 \) 

2nd Reviewer:~ 



LDC #: 3664884a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_i_of--1-

Reviewer: "::T'V 
2nd Reviewer: 91 

r :7~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
JN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~':'~~- ~':'ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

----- -

if M~rn M:otriY 

33 s 

37 s 

Comments: 33: AI. Ba. Ca, Fe, Mg. Mn > 4X 
37: AI, Ba. Ca. Fe. Mel. Mn > 4X 

36648B4aMS.wpd 

MS 
An:ol\lto 0 • ..., A. -' ~"rnnloc:: 

Sb 63 1, 3-5, 7-21 
Pb 197 
Ni 214 
v 35 
Zn 43 

Sb 62 22, 24-29, 31-32 

Cu 141 
Pb 128 

n, .. 

J-/UJ/A (det/nd) 
J+det/A (det) 
J+det/A (det) 
J-/UJ/A (det) 
J-/UJ/A (det) 

J-/UJ/A (nd) 

J+det/A (det) 
J+det/A (det) 

------·-·--



LDC #: 36648B4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ofl 
Reviewer: ;::~S.) 

2nd Reviewer: Q1 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". WIA Was a duplicate sample analyzed for each matrix in this SDG? 
L/A Were all duplicate sample relat1ve percent differences (RPD) ~ 20% for water samples and~ 35% for s01l samples? If no, see qualifications below. A control 

limit of .±R.L. (.±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

'K;?7J::.L IV VI'JL T; 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

,e. n,t,. n,.nli,.,.t,. In M!>triv An!>lvt<> RPn fl imitcol n:u. fl imitcol A, -'~!>mnloco n .. ,rr~: 

34 s Ca 87 (.<20) 1, 3-5, 7-21 J/UJ/A (det) 
Mn 21 (<20) J/UJ/A (det) 

38 s Mn 31 (:<20) 22, 24-29, 31-32 J/UJ/A (det) 

Comments: ______________________________________________________________________________________________________________________ __ 

36648B4aDUP.wpd 



LDC#: 36648B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

Were field duplicate pairs identified in this SDG? ~ 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 4 5 

Aluminum 10000 8380 

Arsenic 7.7 6.3 

Barium 71.4 70.2 

Beryllium 0.40 0.32 

Calcium 57600 56800 

Chromium 8.4 8.2 

Cobalt 5.0 3.9 

Copper 10.8 13.0 

Iron 13800 11500 

Lead 8.4 7.4 

Magnesium 15100 11600 

Manganese 376 415 

Mercury 0.015 0.017 

Nickel 9.8 8.1 

Potassium 576 589 

Vanadium 6.6 5.2 

Zinc 37.9 30.0 

Page:iof?_ 
Reviewer: ~~ 

2nd Reviewer: t::\:0?" 

RPD Qual. 
(~50) (Parent Only) 

18 

20 

2 

22 

1 

2 

25 

18 

18 

13 

26 

10 

13 

19 

2 

24 

23 



LDC#: 3664884a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

JJ,\N NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 24 25 

Aluminum 18100 19000 

Arsenic 4.3 4.0 

Barium 173 187 

Beryllium 0.48 0.46 

Calcium 1590 1790 

Chromium 8.8 9.6 

Cobalt 5.0 5.7 

Copper 8.8 10.1 

Iron 15200 15800 

Lead 10.2 11.4 

Magnesium 6970 7290 

Manganese 473 523 

Nickel 9.9 11.6 

Potassium 1000 1070 

Vanadium 13.5 14.4 

Zinc 112 140 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648B4a.wpd 

Page:_z_ofL 
Reviewer: ~""'7 

2nd Reviewer: 6::/ 

RPD Qual. 
(s50) (Parent Only) 

5 

7 

8 

4 

12 

9 

13 

14 

4 

11 

4 

10 

16 

7 

6 

22 



LDC #: kk:hl.\:~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Standard ID 

~c._'\) 

s. '.:7....\ 
3-L\} 
'2.\'_\~ 

~\) 

'""\. "';_"ZJ.o 

C..<:....\J 

Dt":..L..~ 

C..<-\l 
nD'-~ 

C. C..\) 

G\. '-\~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 
~~ 1.1Js2.'-J~ \ '-' '"ls~~\\..... q\c::o(o~ 

..._, u 
ICP/MS (Initial calibration) P:_~ ~ .. :usl...i:l\ ""--' 4o ~"-- \ 'C:> '- <'(.;;, '?-

-...:::::> 
CVAA (Initial calibration) 

~a.. '5 -OCXa ~\..- <;;. uq_ \ \.....- CDC)(~?-
........ "-' 

ICP (Continuing calibration) 
~~ 1'-\ \'1-~ '- '\.. s~~'=\ '- '- q_4._ o/..,.@-

...... 
ICP/MS (Continuing calibration) A.s so..s\ v~\.L. ~'-..>~\..- \0\. Y .... ~ 

'-" 
CVAA (Contining calibration) ~C'\ 1..\~-z...q\v~'- S~\'- ~~yg_ 

~......,) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeod:ed 

%R 

~\ =(__,.~ 

\. C>'\,. <l( .... \?-

\.C:O~~ 

qq_ """!.,~ 

\a\.<::>(::.?-

~r:~ 

I 

Page: \._of~ 
Reviewer: ~ "V 

2nd Reviewer: C!.-c.__ 

Acceptable 
(Y/N) 

~ 

i 

I 

J; 

Comments: ____________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC#:&Ja~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

., 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of_i_ 
Reviewer: ~~ 

2nd Reviewer: q 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

Where, I = Initial Sample Result (mg/L) %D = 11-SDRI X 100 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_(_of "2_ 
Reviewer: 0 ~ 

2nd reviewer: ~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ( \") ~ were recalculated and verified using the following 
equation: 

Concentration = 
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FV 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
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R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ ___,S=-..:ea=----~-¥=~_,~ __ \,__ _____ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dill Recalculation: 
(ln. Vol.) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 
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LDC Report# 3664886 

Laboratory Data Consultants, Inc. 

Project!Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 22, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115528-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-008a-S0-0-0.5 460-115528-1 Soil 06/13/16 
CFMW-008a-S0-0.5-2 460-115528-3 Soil 06/13/16 
CFMW-008a-S0-1 0-12 460-115528-4 Soil 06/13/16 
CFMW-DUP14-SO 460-115528-5 Soil 06/13/16 
CFMW-EB6-AQ 460-115528-6 Water 06/13/16 
CFMW-002-S0-0-0.5 460-115528-7 Soil 06/13/16 
CFMW-002-S0-0.5-2 460-115528-8 Soil 06/13/16 
CFMW-002-S0-1 0-12 460-115528-9 Soil 06/13/16 
CFMW-008a-S0-88-93 460-115528-1 0 Soil 06/13/16 
CFSB-026-S0-0.5-2 460-115528-11 Soil 06/13/16 
CFSB-025-S0-1 0-12 460-115528-12 Soil 06/13/16 
CFSB-019-S0-1 0-12 460-115528-13 Soil 06/13/16 
CFSB-026-S0-1 0-12 460-115528-14 Soil 06/13/16 
CFSB-025-S0-0.5-2 460-115528-15 Soil 06/13/16 
CFSB-026-S0-0-0.5 460-115528-16 Soil 06/13/16 
CFSB-027 -S0-1 0-12 460-115528-17 Soil 06/13/16 
CFSB-025-S0-0-0.5 460-115528-18 Soil 06/13/16 
CFSB-027-S0-0.5-2 460-115528-19 Soil 06/13/16 
CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 
CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 
CFSB-027-S0-0-0.5 460-115528-22 Soil 06/13/16 
CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 
CFMW-EB7 -AQ 460-115528-24 Water 06/14/16 
CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 
CFMW-026-S0-0.5-2 460-115528-26 Soil 06/14/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36648B6_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-026-S0-0-0.5 460-115528-27 Soil 06/14/16 
CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 
C F I SS-00 1-S0-0-0. 5 460-115528-29 Soil 06/14/16 
CFISS-001-S0-0.5-2 460-115528-30 Soil 06/14/16 
CFISS-002-S0-0-0.5 460-115528-32 Soil 06/14/16 
CFISS-002-S0-0.5-2 460-115528-33 Soil 06/14/16 
CFMW-EB6-AQMS 460-115528-6MS Water 06/13/16 
CFMW-EB6-AQMSD 460-115528-6MSD Water 06/13/16 
CFMW-002-S0-0-0.5MS 460-115528-?MS Soil 06/13/16 
CFMW-002-S0-0-0.5MSD 460-115528-?MSD Soil 06/13/16 
CFMW-002-S0-0-0.5DUP 460-115528-?DUP Soil 06/13/16 
CFSB-0 19-S0-1 0-12MS 460-115528-13MS Soil 06/13/16 
CFSB-019-S0-1 0-12MSD 460-115528-13MSD Soil 06/13/16 
CFMW-026-S0-1 0-12MS 460-115528-28MS Soil 06/14/16 
CFMW-026-S0-1 0-12MSD 460-115528-28MSD Soil 06/14/16 
CFMW-026-S0-1 0-12DU P 460-115528-28DUP Soil 06/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

06/20/16 CCV(12:20) Fluoride 82 (90-11 0) CFMW-008a-SO-O-O. 5 J- (all detects) p 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-1 0-12 
CFMW-008a-S0-88-93 
CFSB-025-S0-1 0-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 

06/20/16 CCV (17:04) Fluoride 81 (90-110) CFSB-019-S0-1 0-12 J- (all detects) p 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027 -S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 
CFSB-030-S0-0.5-2 

06/20/16 CCV (19:46) Fluoride 83 (90-110) CFSB-030-S0-0.5-2 J- (all detects) p 

06/21/16 CCV (01:53) Fluoride 81 (90-110) CFMW-DUP15-SO J- (all detects) p 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-1 0-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
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Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

06/21/16 CCV (03:08) Fluoride 117 (90-110) CFMW-008a-S0-0.5-2 J+ (all detects) p 
CFMW-002-S0-0.5-2 
CFSB-026-S0-0. 5-2 
CFSB-030-S0-0-0.5 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 

06/21/16 CCV (06:13) Fluoride 118 (90-110) CFMW-008a-S0-0.5-2 J+ (all detects) p 
CFMW-002-S0-0.5-2 
CFSB-026-S0-0.5-2 
CFSB-030-S0-0-0.5 
CFISS-002-S0-0.5-2 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB6-AQ and CFMW-EB7 -AQ was identified as an equipment blank. 
No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. For 
CFMW-002-S0-0-0.5MS/MSD and CFMW-026-S0-10-12MS/MSD, no data were 
qualified for Fluoride percent recoveries (%R) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 
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Spike ID RPD 
(Associated Samples) Analyte (Limits) FlaQ A orP 

CFMW-002-80-0-0.5MS/M8D Total cyanide 34 (S20) J (all detects) A 
(CFMW-008a-80-0-0.5 UJ (all non-detects) 
CFMW-008a-80-0.5-2 
CFMW-008a-80-1 0-12 
CFMW-DUP14-80 
CFMW-002-80-0-0.5 
CFMW-002-80-0.5-2 
CFMW-002-80-1 0-12 
CFMW-008a-80-88-93 
CF8B-026-80-0.5-2 
CF8B-025-80-1 0-12 
CF8B-019-80-1 0-12 
CF8B-026-80-1 0-12 
CF8B-025-80-0.5-2 
CF8B-026-80-0-0.5 
CF8B-027 -80-1 0-12 
CF8B-025-80-0-0.5 
CF8B-027-80-0.5-2 
CF8B-030-80-0-0.5 
CF8B-030-80-1 0-12) 

CF8B-019-80-1 0-12M8/M8D Total cyanide 21 (S20) J (all detects) A 
(CFMW-008a-80-0-0.5 UJ (all non-detects) 
CFMW-008a-S0-0.5-2 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-80-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFMW-008a-80-88-93 
CF8B-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CF8B-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-80-0.5-2 
CFSB-026-S0-0-0.5 
CF8B-027 -80-1 0-12 
CFSB-025-80-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0.5 
CF8B-030-80-1 0-12) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/0 Fluoride 82 (90-110) 82(90-110) J- (all detects) p 
(CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-008a-S0-10-12 and CFMW-DUP14-SO and samples CFMW-DUP15-
SO and CFMW-026-S0-0.5-2 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-OOSa-S0-10-12 CFMW-DUP14-SO RPD (Limits) Flag AorP 

Total organic carbon 17200 21200 21 (S50) - -

Fluoride 3.98 3.25 20 (S50) - -

Concentration (mg/Kg) 

Analyte CFMW-DUP15-SO CFMW-026-S0-0.5-2 RPD (Limits) Flag AorP 

Total organic carbon 0.060 0.057 5 (S50) - -

Fluoride 84.1 4.09 181 (S50) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Due to continuing calibration %R, MS/MSD RPD, LCS/LCSD %R, and field duplicate 
RPD, data were qualified as estimated in twenty-nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-115528-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-008a-S0-0-0.5 Fluoride J- (all detects) p Continuing calibration (%R) 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-10-12 
CFMW-008a-S0-88-93 
CFSB-025-S0-1 0-12 
CFSB-019-S0-10-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027-S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027 -S0-0.5-2 
CFSB-030-S0-1 0-12 
CFSB-027-S0-0-0.5 
CFSB-030-S0-0.5-2 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-1 0-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 

CFMW-008a-S0-0.5-2 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFMW-002-S0-0.5-2 
CFSB-026-S0-0.5-2 
CFSB-030-S0-0-0 .5 
CFMW-DUP15-SO 
CFMW-026-S0-0.5-2 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 

CFMW-008a-SO-O-O. 5 Total cyanide J (all detects) A Matrix spike/Matrix spike 
CFMW-008a-S0-0.5-2 UJ (all non-detects) duplicate (RPD) 
CFMW-008a-S0-1 0-12 
CFMW-DUP14-SO 
CFMW-002-S0-0-0.5 
CFMW-002-S0-0.5-2 
CFMW-002-S0-10-12 
CFMW-008a-S0-88-93 
CFSB-026-S0-0.5-2 
CFSB-025-S0-1 0-12 
CFSB-019-S0-1 0-12 
CFSB-026-S0-1 0-12 
CFSB-025-S0-0.5-2 
CFSB-026-S0-0-0.5 
CFSB-027-S0-1 0-12 
CFSB-025-S0-0-0.5 
CFSB-027-S0-0.5-2 
CFSB-030-S0-0-0.5 
CFSB-030-S0-1 0-12 
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Sample Analyte Flag A orP Reason 

CFMW-DUP15-SO Fluoride J- (all detects) p Laboratory control samples 
CFMW-026-S0-0.5-2 (%R) 
CFMW-026-S0-0-0.5 
CFMW-026-S0-10-12 
CFISS-001-S0-0-0.5 
CFISS-001-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 

CFMW-DUP15-SO Fluoride J (all detects) A Field duplicates (RPD) 
CFMW-026-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-115528-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-115528-1 

No Sample Data Qualified in this SDG 

11 
V:\LOGIN\ROUXASSOCIATES\COLUMBIA FALLS\36648B6_RA4.DOC 



LDC #: 3664886 
SDG #: 460-115528-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date::l \IS.\'"' 
Page:~of"Z 

Reviewer: 09 
2nd Reviewer: ~ 

3oD,o 
METHOD: (Analyte )---=~=,.,:="-==->..:=.!....!."""'-=~'"-'-===~=..!.!=.~..L...!....!.==..l.!E:.:P-!.A"""'-=SW~8'--'-46=..!.!M'-"e"""th'""o"""d-"'9~05"""'6"'-A"'-L-___ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatioo Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

0\/Pr"ll ~~· nf rl"t" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-008a-S0-0-0.5 

CFMW-008a-S0-0.5-2 

CFMW-008a-S0-1 0-12 

CFMW-DUP14-SO 

CFMW-EB6-AQ 

CFMW-002-S0-0-0.5 

CFMW-002-S0-0.5-2 

CFMW-002-S0-10-12 

CFMW-008a-S0-88-93 

CFSB-026-S0-0.5-2 

CFSB-025-S0-1 0-12 

CFSB-019-S0-10-12 

CFSB-026-S0-10-12 

CFSB-025-S0-0.5-2 

CFSB-026-S0-0-0.5 

CFSB-027 -S0-1 0-12 

CFSB-025-S0-0-0.5 

I I Comments 

A.. ~\\~-\~\ \'y:J 

p...._ 
sw 
-~ 
N~ E.~:::. (s.~ C.-z .. :~ 
Sw ~\):;:;.~ i...A.s~ ~~ 
~ \)"-..}~ 

sw Lc....·s\<V 
.... 

~Y'\ ~ 

hW ~Q ·:::. t "t;., u...) {'?.."\ .. <.....~) 

~ 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

\0'-. 460-115528-1 Soil 06/13/16 

460-115528-3 Soil 06/13/16 

460-115528-4 Soil 06/13/16 

., 460-115528-5 Soil 06/13/16 

460-115528-6 Water 06/13/16 

460-115528-7 Soil 06/13/16 

460-115528-8 Soil 06/13/16 

460-115528-9 Soil 06/13/16 

\o<- 460-115528-1 0 Soil 06/13/16 

460-115528-11 Soil 06/13/16 

460-115528-12 Soil 06/13/16 

460-115528-13 Soil 06/13/16 

460-115528-14 Soil 06/13/16 

460-115528-15 Soil 06/13/16 

460-115528-16 Soil 06/13/16 

460-115528-17 Soil 06/13/16 

460-115528-18 Soil 06/13/16 

L:\Roux Associates\Columbia Falls\36648B6W.wpd 1 
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LDC #: 3664886 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115528-1 Level IV 
Laboratory: Test America. Inc. 

Date: l. ~ \."S.\\'f' 

Page:'L.ofZ
Reviewer: {")Q 

2nd Reviewer: C... ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOG (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFSB-027-S0-0.5-2 460-115528-19 Soil 06/13/16 

19 CFSB-030-S0-0-0.5 460-115528-20 Soil 06/13/16 

20 CFSB-030-S0-1 0-12 460-115528-21 Soil 06/13/16 

21 CFSB-027 -S0-0-0.5 460-115528-22 Soil 06/13/16 

22 CFSB-030-S0-0.5-2 460-115528-23 Soil 06/13/16 

23 CFMW-EB7-AQ 460-115528-24 Water 06/14/16 

24 CFMW-DUP15-SO 460-115528-25 Soil 06/14/16 

25 CFMW-026-S0-0.5-2 460-115528-26 Soil 06/14/16 

26 CFMW-026-S0-0-0.5 460-115528-27 Soil 06/14/16 

27 CFMW-026-S0-1 0-12 460-115528-28 Soil 06/14/16 

28 CFISS-001-S0-0-0.5 460-115528-29 Soil 06/14/16 

29 CFISS-001-S0-0.5-2 460-115528-30 Soil 06/14/16 

30 CFISS-002-S0-0-0.5 460-115528-32 Soil 06/14/16 

31 CFISS-002-S0-0.5-2 460-115528-33 Soil 06/14/16 

32 CFMW-EB6-AQMS 6-) 460-115528-6MS Water 06/13/16 

33 CFMW-EB6-AQMSD l 460-115528-6MS D Water 06/13/16 

34 CFMW-002-S0-0-0.5MS r- ~ 460-115528-7MS Soil 06/13/16 

35 CFMW-002-S0-0-0.5MSD I ~ 460-115528-7MSD Soil 06/13/16 

36 CFMW-002-S0-0-0.5DUP lt 460-115528-7DUP Soil 06/13/16 

37 CFSB-019-S0-1 0-12MS ~ 460-115528-13MS Soil 06/13/16 

38 CFSB-019-S0-10-12MSD 1 460-115528-13MSD Soil 06/13/16 

39 CFMW-026-S0-1 0-12MS ~ L-t-:> 460-115528-28MS Soil 06/14/16 

40 CFMW-026-S0-1 0-12MS D \ l, 460-115528-28MSD Soil 06/14/16 

41 CFMW-026-S0-1 0-12DUP 1 460-115528-28DUP Soil 06/14/16 

42 

43 

44 

45 

dR 
Notes: ____________________________________________________________________________________ __ 

l:\Roux Associates\Columbia Falls\36648B6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~) 

Validation Area Yes No 

I. Technical holding times 
.,--

All technical holdil}g_ times were met. 

Cooler temperature criteria was met. -
II. Calibration 

Were all instruments calibrated daily, each set-up time? --
Were the proper number of standards used? 

/ 

Were all initial calibration correlation coefficients > 0.995? 
.,....-

Were all initial and continuing calibration verification %Rs within the 90-110% QC ,-
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV onlvl 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? -
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for 
waters and s 35% for soil samples? A control limit of S CRDL(S 2X CRDL for soil) / 
was used for samples that were S 5X the CRDL, including when only one of the 
dt~pUcate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% (85-115% for Method 300.0l QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,..... 

/ 

/ 

./ 

Page:~of7_ 
Reviewer: ~~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: 3~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,.-
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: "2.-ofZ
Reviewer: :~9 

2nd Reviewer: c-- _ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S::.mnl~ In P::.r::.m~t~r 

\-~ '~ pH TDS c_if) N03 NO? SO"' 0-PO AI~~NH~ TKwfuC~r6+ CIO"' 
'--"" - '----""' 

pH TDS Cl F NO:'\ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 
'S-% I 

pH TDS c{F)No~ NO? SO"' O-P04 Alkr6N\NH~ TKN TOC Cr6+ CI04 \o_-..,\ -
pH TDS Cl F N03 N0_2_ S04 O-PQ4 Alk CN NH3_ TKN TOC Cr6+ CIO"' 

().c -s.t..-~. - ~ ..... '1.,-h pH TDS Cl F NO:'\ NO, S04 O-P04 AI~NH:'\ TKN TOC Cr6+ CIO -
pH TDS Cl F NO~ NO? SO"' 0-PO"' Alk CN NH~ TKN TOC Cr6+ CI04 

()_c_ <. \L\-~~ I 
- -'-~0 pH TDS CI(Fl)NO:'\ N02 S04 O-P04 Alk/N]NH3 TKN TOC Cr6+ CI04 -

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH:'\ TKN TOC Cr6+ CIO 

§c..'.~,l..\) pH TDS Cl /)No3 N02_ S04 O-P04 Alk CN NH3TKN TOC Cr6+ CI04 
........ 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH:'\ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

, pH TDS Cl F NO~ NO, SO"' O-P04 Alk CN NH:'\ TKN TOC Cr6+ CIO"' 

pH TDS Cl F N03 N02_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH:'\ TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO? SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH:'\ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? SO 0-POA Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO:'\ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO:'\ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO? SO 0-PO"' Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO:'\ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N0_2_ S04 O-PQ4 Alk CN NH3_ TKN TOC Cr6+ C104 

pH TDS Cl F NO:'\ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO"' 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N0_2 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.1 F Nn. NO. ~n 0-Pn Alk r.N NH. TKN Tnr. r.rR+ r.1n 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3664886 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y. N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_\ of~ 
Reviewer: ::ss::) 

2nd Reviewer: S 

~ N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE(NWNL Y: 

N I Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

,e_ n,t .. ,..,.JihrO!tinn rn Jl.n,.Ju+o •!nR ~"mnloc::: Do • • nf n"t" 

06/20/16 CCV (12:20) F 82 (90-110) 1, 3-4, 6, 8-9, 11-18,20- J-/UJ/P ( det) 
21 

06/20/16 CCV (17:04) F 81 (90-110) 12-18, 20-22 J-/UJ/P (det) 

06/20/16 CCV (19:46) F 83 (90-110) 22 J-/UJ/P (det) 

06/21/16 CCV (1:53) F 81 (90-110) 24-30 J-/UJ/P (dell_ 

06/21/16 CCV{3:08) F 117 (90-110) 2, 7, 10, 19, 24-31 J+det!P (det) 

06/21/16 CCV (6:13) F 118(90-110) 2, 7, 10, 19, 31 J+det!P ( det) 

Comments:·------------------------------------------------------------------------------------------------------------------

3664886CAL.wpd 



LDC #: 3664886 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_\_ 

Reviewer: ~ "S:> 
2nd Reviewer: .9 

{J;.N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y)\J N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

~ 
of 4 or more, no action was taken. 
Were all duplicate sample relative percent differences (RPD).::: 20% for samples? 

}J~~~. ~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-H MC:/MC:n In M"tr;v 

34/35 s 

37/38 s 

Comments: 34/35: F > 4X 
39/40: F > 4X 

36648B6.wpd 

.1\n,.h.to 

Total CN 

Total CN 

MS MSD 
o•o. 0 RPn n imitc::l Ac::c::nd"t"rl C:"mnl~>c:: 

34 (<20) 1-4, 6-20 

21 (<20) 1-4, 6-20 

n.,,.~r~' 

J/UJ/A (deUnd) 

J/UJ/A (deUnd) 



LDC #: 3664886 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
L~VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
-H 1 1"'~/1 r~n In M.,+.;v 1\n.,h.+ft •1-D m..-.;+.,1 OLD (limite::\ flimito:;:\ I ~,..-.nlft<> 

LCS/D s F 82 (90-110) 82 (90-110) 24-31 

---

Page:_l_of~ 
Reviewer: ;:::s '0 

2nd Reviewer: C2t 

n. ,L, 

J-/UJ/P ( det) 

-

Comments: ____________________________________________________________________________________________________________ _ 

36648B6LCSD.wpd 



LDC#: 3664886 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 3 I 4 RPD (~50) 

I TOC 

I 

17200 

I 

21200 

I 

21 

3.98 3.25 20 : Fluoride 

Concentration (mg/kg) 

Analyte 24 25 RPD (~50) 

Total Cyanide 0.060 0.057 5 

Fluoride 84.1 4.09 181 

Page:_Lof_i__ 
Reviewer: ·~ 

2nd Reviewer: ~ 

Qualification 
(Parent only) 

I I 

Qualification 
(Parent only) 

Jdet/A (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648B6.wpd 



LDC #: :30~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method '"?eo ~ 
""\~~G>..\ \ \ 

The correlation coefficient {r) for the calibration of (_~ was recalculated. Calibration date: (o '""- \.>p 

Page:~ of _l_ 
Reviewer: 0s:d 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:lW \S.;.o \ 
Calibration verification 

.:rt>-.J \'L"-~% 
Calibration verification 

36J h2.oS. 
Calibration verification 

Analyte 

\o-'<:-~ 

c_0 

~~\ 
c..N 

\-oL 

~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

\=-au~ 

D:?.x::.\~ '-
"-.) 

~""S\o\\. \ 
IN'f\\'--

0::\.~'-.-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/1) Area r or .-2 r or .-2 {Y/N) 

0 0.134 

0.01 0.425 0.99969 0.99985 

0.025 1.03 
~~ 

0.05 2.07 

0.1 4.27 

0.2 8.25 

0.4 15.8 
,,v'L 

~~ D,'L~\'-- \D~%~ \OS, 7"-«.-
-......> 

3'=\ oo:::::> .q__9,.x.?- qq""/,~ ~ ~\...-

\ 'lv'~ \.._, q"3,~?- ~"""t:/1 .. ~ l 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··-----------------------------------------------

*-~,~ 



LDC#:~~% VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of_l_ 

Reviewer: 0~ 
2nd Reviewer:~ 

METHOD: lnorganics, Method 5-e.Q....- L~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LLS Laboratory control sample 

\~'-D\ 

~s Matrix spike sample 

l~-._o! 

~so Duplicate sample 

\q '-V-1/ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found/S True I D 
Element {units} {units} 

.,oc_ 
\~'S-:::.1 ~ \~0 

--~~ ~x:c~ 
\<:>~C...\ {SSR-SR) 

c_w 
t\~\% ~~ \--'\'"b.~~ 

t=- ~ 0 .Oifv'j~ bCo~G~~ 

I eecalc11lated 

II 
eeE!od:ed 

I I 
Acceptable 

%R/RPD %R/RPD {Y/N} 

\o~ ~-z~ \ o-s_o.._ =/.~ ~ 
( 

q~('J?- q'-\<t'.,\?-

s=t;)~~ s-~~~ 
\..Y 

Comments: ______________________________________________________________________________________________________________ __ 

TOTCLC.6 



METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of ""2._ 
Reviewer: 0~ _........, 

2nd reviewer:_....i~.:....=:..._ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
f-!+1-'---'-N=/A_,_ Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :--:-(,__(_~_0""---:-L-=--~---------'reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= {\*v ... ol?;:k:;- o .oc\.l.\ Recalculation: {g_ -~~~ J>k 0. C"'L~Ico- 0 --=>0'-'-0 (.·s~') 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ( V\lle.l \D. ) ( i{VLa\~) (Y/N) 

\ to(_ ~SDS S<osoo 
z. \oC. ::;;.-rt...~ $\?..De:> 

s \<::::>C \..1.'1...~ \\'LOO 

~ '~(__ '2-\L.:cx'"") ,-z...\7_00 

Co ~ 0-'*.% 0 c~<\S. 
\ c_~ D~~ O<S.C, 

R C-0 0 _\YI.I,o D.o\~ 

~ \o<:- L\.S L.\.'3-
Lo ~ 2.~ Z.Sb 
\\ \= ~\.\-"\- ~~'-\-
\"L \'=- 'Z..o,~ Z-D-~ 

\s F 'Zlo -.\ Vo ... \ 

""* 
c~ b,\ . .'S ~61. ,\a 

\~ c.~ \'?::.\ \3."1. 
\).a C.\'-...J 0 ~L-""2.._ 0 ,-z....--z__ 

~'\ c~ ~--L 8-...?._ 
\?\ ~ 8\S ~\~<:; 

\~ ~ ''Z.."'Z..-\ "'2-'Z.... \ 

7-o ~ \0._"-_:, \o -::, 

(_\ y SZ--~ S2-~ 

Note: ___________________________________ _ 

RECALC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Set<.....- ~" 

Page: '2-of C 
Reviewer: 72:> <:;:) 

2nd reviewer:~ 

··ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Vi N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~ J>~ .... \ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 

Conce~~~tion Concentration Acceptable 
# Sample ID Analyte (!('ol'll. J (i'v\c.~~) (Y/N) 

CN 
....... --._..;, 7...6 ~ 2'2-- '2...-0 

2'-\ ~ 0-0COO D.o<.oo ~ 
'7..-'S. ~~ () .c::>S.\ D~o~ ~~ 

2J~ c._~ o~-s-s o .. :,~ ~ 
'7~1 ~ S\:1 $\,\ ~ 
I'? <X ~ lo L'\' \0-.'± 
(__~ ~ 3~-~ bS.-<; 
'bo ~ \g,-~ \~-~ ~ A 

'1.\ 6-) n ... --s \7..-~ ~ 

Note: ____________________________________________________________________________ _ 

RECALC.6 



LDC Report# 36648C 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
TRIP BLANK 460-115648-2 Water 06/15/16 
CFMW-043-S0-0.5-2 460-115648-4 Soil 06/15/16 
CFMW-043-S0-10-12 460-115648-5 Soil 06/15/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 06/16/16 
CFMW-042-S0-1 0-12 460-115648-17 Soil 06/16/16 
CFMW-DUP16-SO 460-115648-18 Soil 06/16/16 
CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 06/16/16 
CFMW-042-S0-1 0-12MSD 460-115648-17MSD Soil 06/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

05/10/16 Carbon disulfide 23.1 All water samples in SDG UJ (all non-detects) A 
460-115648-1 

06/13/16 Dichlorodifluoromethane 30.0 All soil samples in SDG UJ (all non-detects) A 
Chloromethane 27.2 460-11 5648-1 UJ (all non-detects) 
Bromomethane 20.3 UJ (all non-detects) 
Chloroethane 22.3 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %D Samples Flag A orP 

06/20/16 Bromomethane 52.6 All water samples in SDG UJ (all non-detects) A 
(20:22) 460-11 5648-1 

06/20/16 Chloroethane 26.6 All water samples in SDG NA -
(20:22) 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 20.9 460-115648-1 

Cyclohexane 28.7 
Methyl cychlohexane 20.5 

06/23/16 Vinyl chloride 20.7 CFMW-DUP16-SO NA -
Chloroethane 24.0 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB8-AQ 06/15/16 Methylene chloride 5.6 ug/L CFMW-043-S0-0.5-2 
CFMW-043-S0-1 0-12 

CFMW-EB9-AQ 06/16/16 Methylene chloride 5.9 ug/L No associated samples in this SDG 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike 10 MS(%R) MSD(%R) 
L (Associated Samples) Compound (Limits) (Limits) Flag A orP 

CFMW-042-S0-1 0-12MS/MSD 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 69 (78-132) - J- (all detects) A 
(CFMW-042-S0-1 0-12) 1 ,2,3-Trichlorobenzene 62 (75-123) 59 (75-123) UJ (all non-detects) 

1 ,2,4-Trichlorobenzene 57 (74-124) 54 (74-124) 
1 ,2-Dichlorobenzene 66 (80-121) 69 (80-121) 
1 ,3-Dichlorobenzene 63 (79-124) 67 (79-124) 
1 A-Dichlorobenzene 66 (79-121) 65 (79-121) 
Carbon tetrachloride 75 (77-138) -
Chlorobenzene 72 (80-120) 77 (80-120) 
Chloromethane 78 (80-125) -
Ethylbenzene 70 (79-124) -
Isopropyl benzene 70 (80-125) 76 (80-125) 
Methyl cychlohexane 69 (71-137) -
m,p-Xylenes 71 (79-121) -
o-Xylene 68 (79-123) 77 (79-123) 
Styrene 69 (78-123) 74 (78-123) 
Tetrach loroethene 67 (73-130) -
Trichloroethene 76 (79-122) -

CFMW-042-S0-1 0-12MS/MSD Methyl acetate - 126 (73-123) NA -
(CFMW-042-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A or P 

LCS 460-375473 Chloromethane 133 (66-128) 131 (66-128) NA -
(CFMW-DUP16-SO) Vinyl chloride - 135 (70-134) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-042-S0-0.5-2 and CFMW-DUP16-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-042-S0-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag AorP 

Acetone 0.041 0.039 5 (S50) - -

Benzene 0.00034 0.00018U 62 (S50) J (all detects) A 
UJ (all non-detects) 
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Concentration (mg/K~) 

Compound CFMW-042-50-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag A orP 

Methyl cychlohexane 0.00077 0.00082 6 (S50) - -

Toluene 0.00059 0.00065 10 (S50) - -

2-Butanone 0.00075U 0.0040 137 (S50) J (all detects) A 
UJ (all non-detects) 

Carbon disulfide 0.00042U 0.0025 142 (S50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, MS/MSD %R, and field duplicate RPD, data 
were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-115648-1 

Sample Compound Flag A orP 

CFMW-EB8-AQ Carbon disulfide UJ (all non-detects) A 
TRIP BLANK 
CFMW-EB9-AQ 

CFMW-043-S0-0.5-2 Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-043-S0-1 0-12 Chloromethane UJ (all non-detects) 
CFMW-042-S0-0.5-2 Bromomethane UJ (all non-detects) 
CFMW-042-S0-10-12 Chloroethane UJ (all non-detects) 
CFMW-DUP16-SO 

CFMW-EB8-AQ Bromomethane UJ (all non-detects) A 
TRIP BLANK 
CFMW-EB9-AQ 

CFMW-042-S0-1 0-12 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane J- (all detects) A 
1 ,2,3-Trichlorobenzene UJ (all non-detects) 
1 ,2,4-Trichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloromethane 
Ethylbenzene 
Isopropyl benzene 
Methyl cychlohexane 
m,p-Xylenes 
a-Xylene 
Styrene 
Tetrachloroethene 
Trichloroethene 

CFMW-042-S0-0.5-2 Benzene J (all detects) A 
CFMW-DUP16-SO 2-Butanone UJ (all non-detects) 

Carbon disulfide 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-115648-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648C1 
SDG #: 460-115648-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 7 /;~/J~ 
Page:_Lof_l_ 

Reviewer: C: '/ 
2nd Reviewer: GA' ,..,.....-

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1; 
2 :7 
+ I 
3 

~I 
5 7 
~I 
1 I 
~2-
9 I 
10, 
11 \ 

12 ~ 

I llalidatiac A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

TarQet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB8-AQ 

TRIP BLANK 

CFMW-043-S0-0.5-2 ·-CFMW-043-S0-10-12 

CFMW-EB9-AQ 

CFMW-042-S0-0.5-2 

CFMW-042-S0-1 0-12 

CFMW-DUP16-SO 

CFMW-042-S0-1 0-12MS 

CFMW-042-S0-1 0-12MSD 

rllf? l-J(po- '7;,7S'tOOJ 

t-1-\? JiVCO - ?7 c;)J..\-1? 

\? 

l? 

13 ~ PM~ ~1oo _,. ?,"74 Be':) 

I I 
~ ,..b 

D-
A I .s'l'l ~~ ~\) 
.sv-J 

A 

.svJ -ee;,.:.. 

6.. 
~w 

~vJ 
svJ o.::::: 
A 
b.. 
1\ 

A 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648C1W.wpd 1 

Cammects 

~r~f~ (y I0\1 ~ '2--i) 

c..O( ~k) 

\I q T\? .= 7--" 

to,i 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115648-1 

460-115648-2 

460-115648-4 

460-115648-5 

460-115648-14 

460-115648-16 

460-115648-17 

460-115648-18 

460-115648-17MS 

460-115648-17MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 0"15/16 

Water 0~15/16 
Soil 0 /15/16 

Soil 0 /15/16 

Water 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: r -J 

2nd Reviewer: c:4 / 
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LDC #:_?J_(plP_1_,_0_~_,_ VALIDATION FINDINGS CHECKLIST Page:~of__!::_ 
Reviewer: f'-1 

2nd Reviewer: c)...../ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1, 1, 2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether 111. n-Butylbenzene !Ill. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-0ibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1 ,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_long list. wpd 



LDC#: .3 ~0 'fll~/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

oase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

YIN kJ/A VVVIVUII IULJ VVIUIIII LilY YUIIU~LIVII\JIIL\,;IItAVI ''-V IULJ: 

'-" 
Finding %0 

# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

~ s /t0\1~ \CA/ - \'2- q 2-~. 1 a.J \N~ 

- tofl '>\I~ leN -4 .j_J -;o.D o.J).. \ro\1.- s. 
- /:).... ;1.;1. J.. 
- £> "1_0.? 
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Reviewer: FT 
2nd Reviewer: Q..._ _.. 

Qualifications 
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METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Jt-4 ~ii\ •• -·- ("'-· ..., ................. ·-· -· ·--- \~~-I -· ....... I ...... _ .. , .. - I--("'-··-- ,_..., .. ...,, ..... \' ........ I ........ II II ..................... -· ... ...,, ·- ·-· -·· ---""' -··- ....... --.., : 

y INJN!A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- ~l~oll~ <!..C!.N- \"Y B 51--4 o.Ji~ 

l' "1.0: '1-v p 2(p-~ 

1-f ITT t..o.9 

+ SS'SS 25:7 

t TTTT -u:;.; v 

It lD '2.:? II~.P ~eN- 0'1 Q.... (c.cc..-) :w.( ~ wr~ '\iPo- "l.>l s t.r1: t> 

~ 0 :z.~.Q 
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2nd Reviewer: C?L: 

Qualifications 
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LDC#: 
\36{;'120 1 VALIDATION FINDINGS WORKSHEET 

Field Blanks 
ETHOD: GCIMS VOA (EPA SW 846 Method 8260B) 
~ Were field blanks identified in this SDG? 
~ ~ere target compounds detected in ; lid blanks? 

lank units: Associated sample units: ~'\!" 
..... 1:1 • .., " I A -0 

'r'(l 

-- - _______ .~.y ... e: (circle or._ . ·-· . ···- .. -···- -- .. ·'1-' ...... ···-·· . ·- --·---- -· ·'1-'·--· 

Compound Blank ID Sample Identification 

I I l I I I I I I 
E" G·<o 

v.0-!.11- ~ If 
Sampling date ~lllo \ \ ~ 
Field blank type: (Circle onel Field Blank I Rinsate I Trip Blank I Other: 't~ Associated Samples: 

Compound I Blank ID I Sample Identification 

I I ~ I I I I I I 
I ~ I ~-9 I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

.. 

I I 

~ 

I I 
I I 

/ / 
Page:_of_ 

Reviewer:...!.F_.!T __ 
2nd Reviewer: C2f... 

. / 

I I 

I I 
I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 
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.LDC#: 
36'-LjVC/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page: _!of_/ 

Reviewer:-'-FT_,___ __ 
2nd Reviewer: c:2L::---

~
qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. 

~ Was a MS/MSD analyzed every 20 samples of each matrix? 
~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

0\4-\0 ~ ~l\ ~ pqa·re ~ ( ) ( ) 1 01.\\ ~ ~ ju._!J/ A \-lO t-DV\ 
\ \ t 'I \J) ( ) ( ) .R..-1-.~ &61&6.> ::. \\-d.it/A N\0 
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FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115648-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K55143.D 
---- ----------------

Lab ID: 460-115648-17 MS Client ID: CFMW-042-S0-10-12 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1,1-Trichloroethane 0.0163 0.000190 0.0131 80 80-125 
1,1,2,2-Tetrachloroethane 0.0163 0. 000087 u 0.0154 95 72-131 
1,1,2-Trichloro-1,2,2-trif~1rf 0.0163 0.000220 0. 0112 6~ V78-132 F1 
oethane \ 
1,1,2-Trichloroethane 0.0163 0.00014 u 0.0144 88 76-124 
1,1-Dichloroethane 0.0163 0.000170 0.0143 88 80-124 
1,1-Dichloroethene 0.0163 0.00021 u 0. 0131 81 79-132 
1,2,3-Trichlorobenzene ~N N 0.0163 0. 000056 u 0.0101 62 v75-123 F1 
1,2,4-Trichlorobenzene K~K 0.0163 0.000160 0.00921 57 V74-124 F1 
1,2-Dibromo-3-Chloropropane 0.0163 0.00024 u 0.0169 104 65-129 
1,2-Dichlorobenzene J j_j 0.0163 0. 000072 u 0.0107 66 v 80-121 F1 
1,2-Dichloroethane 0.0163 0. 000056 u 0.0144 88 68-120 
1,2-Dichloropropane 0.0163 0. 000087 u 0.0133 82 77-124 
1,3-Dichlorobenzene rt:f 0.0163 0.000061 u 0.0103 6~ v 79-124 F1 
1,4-Dichlorobenzene \-\\-\ \-\ 0.0163 0.000066 u 0.0107 66 V79-121 F1 
2-Butanone (MEK) 0.0813 0.000390 0.0578 71 61-140 
2-Hexanone 0.0813 0.000480 0.0664 82 78-120 
4-Methyl-2-pentanone (MIBK) 0.0813 0.0011 u 0.0660 81 80-120 
Acetone 0.0813 0.0057 0.0676 76 75-120 
Benzene 0.0163 0.00019 J 0.0135 82 75-127 
Bromoform 0.0163 0. 000066 u 0.0121 74 19-150 
Bromomethane 0.0163 0.000160 0.0173 106 59-136 
Carbon disulfide 0.0163 0.00056 0.0144 85 74-130 
Carbon tetrachloride ef 0.0163 0.000220 0.0123 75 ,/77-138 F1 
Chlorobenzene l?l) 0.0163 0.000072 u 0. 0117 72 vB0-120 F1 
Chlorobromomethane p..,. 0.0163 0. 000087 u 0.0127 78 l,/80-125 F1 
Chlorodibromomethane 0.0163 0. 000077 u 0.0122 75 67-143 
Chloroethane 0.0163 0.00018 u 0.0182 112 50-139 
Chloroform 0.0163 0.00011 u 0. 0138 85 80-122 
Chloromethane 0.0163 0.00019 u 0.0182 112 66-128 
cis-1,2-Dichloroethene 0.0163 0.00011 u 0.0130 80 80-123 
cis-1,3-Dichloropropene 0.0163 0. 000077 u 0.0130 80 75-124 
Cyclohexane 0.0163 0.00082 0.0129 74 67-135 
Dichlorobromomethane 0.0163 0.000190 0.0133 82 76-129 
Dichlorodifluoromethane 0.0163 0.000160 0.0154 95 72-127 
Ethylbenzene ~~ 0.0163 0.00015 J 0. 0115 70 v 79-124 F1 
Ethylene Dibromide 0.0163 0. 000061 u 0.0139 85 80-122 
Isopropylbenzene "v 0.0163 0. 000087 u 0. 0114 70 V80-125 F1 
Methyl acetate 0.0813 0.000460 0.0894 110 73-123 
Methyl tert-butyl ether 0.0163 0. 000087 u 0.0152 94 )30-120 
Methylcyclohexane 1\\i 0.0163 0.00077 0. 0119 69 v 71-137 F1 
Methylene Chloride 0.0163 0.000160 0. 0137 85 79-128 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 
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FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115648-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K55143.D 
---------------- ------- -----------------------------

Lab ID: 460-115648-17 MS Client ID: CFMW-042-S0-10-12 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
m-Xylene & p-Xylene ~~" 0.0163 0.00065 0.0122 v 71 79-121 F1 
o-Xylene <><)~ 0.0163 0.00017 J 0. 0112 v 68 79-123 F1 
Styrene ff 0.0163 0. 000077 u 0. 0112 ,.v 69 78-123 F1 
Tetrachloroethene P.,.[)., 0.0163 0.00014 u 0.0109 ~v 67 73-130 F1 
Toluene 0.0163 0.00063 0.0132 77 75-122 
trans-1,2-Dichloroethene 0.0163 0.00020 u 0. 0133 81 80-129 
trans-1,3-Dichloropropene 0.0163 0. 000051 u 0.0133 82 72-121 
Trichloroethene s 0.0163 0.00013 u 0.0123 v 76 79-122 F1 
Trichlorofluoromethane 0.0163 0.00017U 0.0163 100 68-136 
Vinyl chloride 0.0163 0.00020U 0.0169 104 70-134 

# Column to be used to flag recovery and RPD values 

FORM I II 82 60B 
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FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115648-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K55144.D 

Lab ID: 460-115648-17 MSD Client ID: CFMW-042-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1,1-Trichloroethane 0.0155 0.0130 84 0 30 80-125 
1,1,2,2-Tetrachloroethane 0.0155 0.0154 100 0 30 72-131 
1,1,2-Trichloro-1,2,2-trifluor 0.0155 0.0132 86 17 30 78-132 
oethane 
1,1,2-Trichloroethane 0.0155 0.0146 94 1 30 76-124 
1,1-Dichloroethane 0.0155 0.0150 97 5 30 80-124 
1,1-Dichloroethene 0.0155 0.0140 90 6 30 79-132 
1,2,3-Trichlorobenzene tJtJI'J 0.0155 0.00908 59/ 11 30 75-123 Fl 
1,2,4-Trichlorobenzene ~~K 0.0155 0.00837 54 / 9 30 74-124 Fl 
1,2-Dibromo-3-Chloropropane 0.0155 0.0168 109 0 30 65-129 
1,2-Dichlorobenzene .JJj 0.0155 0.0107 69 ,/ 0 30 80-121 Fl 
1,2-Dichloroethane 0.0155 0.0148 96 3 30 68-120 
1,2-Dichloropropane 0.0155 0.0142 92 7 30 77-124 
1,3-Dichlorobenzene Fff 0.0155 0.0103 67 / 0 30 79-124 Fl 
1,4-Dichlorobenzene H \111 0.0155 0.0101 65 / 6 30 79-121 Fl 
2-Butanone (MEK) 0.0774 0.0593 77 3 30 61-140 
2-Hexanone 0.0774 0.0656 85 1 30 78-120 
4-Methyl-2-pentanone (MIBK) 0.0774 0.0634 82 4 30 80-120 
Acetone 0.0774 0.0714 85 5 30 75-120 
Benzene 0.0155 0.0140 89 3 30 75-127 
Bromoform 0.0155 0.0125 80 3 30 19-150 
Bromomethane 0.0155 0.0160 103 8 30 59-136 
Carbon disulfide 0.0155 0.0152 94 5 30 74-130 
Carbon tetrachloride 0.0155 0.0130 84 6 30 77-138 
Chlorobenzene vu 0.0155 0.0120 77 1/ 2 30 80-120 Fl 
Chlorobromomethane 0.0155 0.0132 85 4 30 80-125 
Chlorodibromomethane 0.0155 0.0131 84 7 30 67-143 
Chloroethane 0.0155 0. 0172 111 6 30 50-139 
Chloroform 0.0155 0.0144 93 4 30 80-122 
Chloromethane 0.0155 0. 0171 110 6 30 66-128 
cis-1,2-Dichloroethene 0.0155 0.0134 87 3 30 80-123 
cis-1,3-Dichloropropene 0.0155 0.0133 86 2 30 75-124 
Cyclohexane 0.0155 0.0137 83 6 30 67-135 
Dichlorobromomethane 0.0155 0.0135 87 2 30 76-129 
Dichlorodifluoromethane 0.0155 0.0150 97 2 30 72-127 
Ethylbenzene 0.0155 0.0124 79 7 30 79-124 
Ethylene Dibromide 0.0155 0.0143 92 2 30 80-122 
Isopropylbenzene '1\f 0.0155 0. 0118 76 v 3 30 80-125 Fl 
Methyl acetate ~&(S).61, 0.0774 0.0978 126 ./ 9 30 73-123 Fl 
Methyl tert-butyl ether ~ 0.0155 0.0157 101 3 30 80-120 
Methylcyclohexane 0.0155 0.0133 81 11 30 71-137 
Methylene Chloride 0.0155 0.0139 90 1 30 79-128 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115648-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: K55144.D 
-----------------------------

Lab ID: 460-115648-17 MSD Client ID: CFMW-042-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
m-Xylene & p-Xylene 0.0155 0.0132 81 8 30 79-121 
a-Xylene ~7/ 0.0155 0.0121 77 8 30 79-123 F1 
Styrene rf 0.0155 0. 0115 74 3 30 78-123 F1 
Tetrachloroethene 0.0155 0. 0117 75 7 30 73-130 
Toluene 0.0155 0.0141 87 7 30 75-122 
trans-1,2-Dichloroethene 0.0155 0.0137 88 3 30 80-129 
trans-1,3-Dichloropropene 0.0155 0.0135 87 1 30 72-121 
Trichloroethene 0.0155 0. 0130 84 5 30 79-122 
Trichlorofluoromethane 0.0155 0.0158 102 3 30 68-136 
Vinyl chloride 0.0155 0.0161 104 5 30 70-134 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 
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LDC#: -.3'-~~Re/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

y A .J.iJA . ·--- --- ,_...,...,.,,_ ...... 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

\,.(!.)::. '"!loO- A \?? ((ob-I)-~) 1~1 ( G:,(o-p-1;) ( )~ Ml? 'f /p 0 - 7 I o;l.T t:J 

~, s-L\ -=t- ~ C- ( ) \?;,<;"" ( 7o -I }'/i ( ) ,L 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _!at __ / 
Reviewer: ___,_F_,_T--=---

2nd Reviewer: ~ 

Qualifications 

jt~ /f' tJX:: 

v / 

I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (,;50) 

Compound 6 8 RPD 

F 0.041 0.039 5 

v 0.00034 0.00018U 62 

TTTT 0.00077 0.00082 6 

cc 0.00059 0.00065 10 

M 0.00075U 0.0040 137 

G 0.00042U 0.0025 142 

V:\FIELD DUPLICATES\36648C1.wpd 

Page:_L_of_/ 
Reviewer: P ? 

2nd Reviewer: C-e:-

Qual 

J/UJ/A 

J/UJ/A 

J/UJ/A 



LDC#: ...36~¥?<:!. / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / 
Reviewer: FT 

2nd Reviewer: 0,_ 

The calibration factors (RRFF}, average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/13/2016 z 
GCMS9 c 

v 
BB 

Reported 

(RRF 50/250 std) 

1.9592 

0.5050 

1.8202 

1.1026 

Where: Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-- ------- ----

Recalculated Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(RRF 50/250 std) (Initial) (Initial) 

1.9592 2.0109 2.0109 6.5 

0.5050 0.4620 0.4620 7.8 

1.8202 1.8573 1.8573 9.9 

1.1026 1.1141 1.1141 7.3 

Recalculated 

%RSD 

6.5 

7.8 

9.9 

7.3 



LDC #: ...3 66 yg <:!-/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 

Reviewer: FT 

2nd Reviewer: _q____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
GCMS12 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.4952 1.4952 

0.3269 0.3269 

1.5327 1.5327 

0.8964 0.8964 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5513 1.5513 9.5 

0.3320 0.3320 4.4 

1.5699 1.5699 7.2 

0.9457 0.9457 6.0 

Recalculated 

%RSD 

9.5 

4.4 

7.2 

6.0 



LDC#: :1b~y~c) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C,.)/(A,.)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, Ais :: Area of associated internal standard 
c. = Concentration of compound, C1• :: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard) linitiall ICCl ICCl 

1 CCN -12- ~ }'L.o )lid ~ (151) J.~\~ \.sol \.SO( 

7.0 ').. '2- 6 (152) o.~?2.0 o. ':>9 ~ 4- 0. ?J9.W 
\f (153) \ . S"lo.,j \ • Cz! 7.. <., 1-K:z.(.tl 

-.£,£;> (154) o.9L\-S7 \.01-9 1·01-9 
fiS!i) 

2 ~i L, ,11,_11~ 'Z- (151) z..e,~ 2. .o J.. 7 2 .o"L1 

'2.:?4-Y c...- (152) 0 -~2..0 o. ~165' 0 .SiiJq-

" (153) I· ~s:t3 1 .~1.0 1·12-0 

f>b (154) I·\ I '-!- \ \· 201 J.W1 

(ISS) 

3 

/·/ I I - 181 I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

2..9 ""·i 
~~- )j p{-~ 

I~·? llo-3 
I 't . 1 I~- J 

01c.l o.)£ 

l "Zt,..,. 1")-'~ 

?A .3.~ 
1-~ -:=t·B 

I 
i 
I 

II 
J II 
l -----



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G-:=- ......---

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane ~0 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene It 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID SamPle 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

ss·O \\0 
&.r;. q- I? I 
51· 6'" \0? 
~lo.~ ~';J 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

hO 0 

!?l 
103 

"'~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3~h ~~ <2 j VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: c..__ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: 1 c::\- \ 0 

I c~;iliill Spike Sample Spiked Sample 

Addefl4v- Co(~r~ Concent~~n 
(V"d~ (~ / 

l.l v \-..) u 
1-' ~n llW~~,·;,,::·~>ii:~:'·'-~'~'"; MC:: MC:n ............. MC:: 

1, 1-Dichloroethene o. O\lo "? 0.0\~ tJ') 0. <D\'~1 o.o\40 

Trichloroethene t-)0 (;).0\'Z-? o.or~o 

Benzene o. Ooo\'1 O.OJ~S"" 0-0\~0 

Toluene o. oooh? 0-0\"~2 o. o\'-+ I 
Chlorobenzene ~ o.otll o.0\20 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

Matrh< SnikA Matrix SnikA nnnlir-:>tP I MSlMSQ I 

Percent Recoverv Percent Recovery I RPD I 

k>o.nnrtarf "'"""''" R<>nnrt<>rf oa--~r-- o~~~ ... _RAr:>lr-lll:>t<>rl 

S( } 7>1 90 CJO (p ~ 
~~ [f.; ~t ~~ s- --~ 
Ci~ ~}I' '64 ~'1 ?:> ?> 
'11 17 ~( ~1 7 1 
~~ 7-y 11 77 1- v 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: 3~C.'fPcj 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: t_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~~ L}.loo- ?:>'1c; 40 0) 

~-- I Spike Spiked Sample I I cs II 1 csn II 1 CS/1 csn I 
Compound ( ~;,w- Cote~~ I Percent Recovery II Percent Recovery II RPD I 

~~~~;;~Y,~:!;(5~~,f.~\~i!I1~Wi~~Wj~f.~t~[;Pf~~ u ,~ u I I II I I! ! . 
l~:~\;:"t::,)~1~1~:~;,~i,~)f§~~~'lll}!':~t,~5~' LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported R,;c~ted 

II " I 

lzf 1.1-Dichloroethene o. 0'2.00 I tJA o. o 2-2-3::> I t-J A \\ \ nl 
Trichloroethene 0.0]..."1.0 nO 110 

Benzene o.oZ.\lP \0~ lOX / 
Toluene 0.~\~ 10 (o !Olo / 
Chlorobenzene ' 

£:). 0 \ CJ!~ 
' ~, I; tv¥' 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <&}(I.)(DF) Example: 
(A;.)(RRF)(V.)(%S) v A. = Area of the characteristic ion (EICP) for the Sample I.D. ~2:> 

' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( t;O ) 
I. = Amount of internal standard added in nanograms 

i1 
Cone.= s~~<t 

(ng) ( lf!f~~~ ~-) ( l·sls =f?) ( IJ.. \?) (o.~t 
RRF = Relative response factor of the calibration standard. ?IJ-<1o? ) 
v. = Volume or weight of sample pruged in milliliters (ml) = 

~\¥} or grams (g). o.ooo~A-
Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36648C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Sem ivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
CFMW-043-S0-0-0. 5 460-115648-3 Soil 06/15/16 
CFMW-043-S0-0.5-2 460-115648-4 Soil 06/15/16 
CFMW-043-S0-10-12 460-115648-5 Soil 06/15/16 
C F I SS-003-S0-0-0. 5 460-115648-6 Soil 06/15/16 
C F I SS-003-S0-0. 5-2 460-115648-7 Soil 06/15/16 
C F I SS-004-S0-0-0. 5 460-115648-8 Soil 06/15/16 
C F I SS-004-S0-0. 5-2 460-115648-9 Soil 06/15/16 
C F I SS-005-S0-0-0. 5 460-115648-12 Soil 06/16/16 
C F I SS-005-S0-0. 5-2 460-115648-13 Soil 06/16/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0-0.5 460-115648-15 Soil 06/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 06/16/16 
CFMW-042-S0-10-12 460-115648-17 Soil 06/16/16 
CFMW-DUP16-SO 460-115648-18 Soil 06/16/16 
CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 06/16/16 
CFMW-042-S0-1 0-12MSD 460-115648-17MSD Soil 06/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (,-2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/16/16 Caprolactam 46.7 All water samples in NA -
Atrazine 33.7 SDG 460-115648-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

06/22/16 2,4-Dinitrophenol 21.0 CFISS-003-S0-0-0.5 NA -
(05:21) 4-Nitrophenol 28.4 CFISS-003-S0-0.5-2 

CFISS-004-S0-0-0.5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0. 5-2 
CFMW-042-S0-0.5-2 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO 

06/22/16 4-Bromophenyl-phenyl ether 20.7 All water samples in NA -
(12:26) Hexachlorobenzene 24.9 SDG 460-115648-1 

Dibenzo(a,h)anthracene 36.2 
Benzo(g, h, i)perylene 28.6 

06/22/16 Di-n-butylphthalate 22.5 All water samples in UJ (all non-detects) A 
(12:26) Butylbenzylphthalate 24.7 SDG 460-115648-1 UJ (all non-detects) 

Di-n-octylphthalate 23.1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples CFMW-EB8-AQ and CFMW-EB9-AQ. Using 
professional judgment, no data were qualified when one base or one acid surrogate %R 
was outside the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS(%R) MSD(%R) 
I (Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-042-S0-1 0-12MS/MSD 2,4-Dinitrophenol 5 (26-137) 6 (26-137) UJ (all non-detects) A 
(CFMW-042-S0-1 0-12) 4,6-Dinitro-2-methylphenol 14 (51-124) 15 (51-124) UJ (all non-detects) 

N-Nitrosodiphenylamine 68 (71-119) 65 (71-119) UJ (all non-detects) 
Pentachlorophenol 29 (47-115) 29 (47-115) UJ (all non-detects) 
2,3,4,6-Tetrachlorophenol - 54 (57-113) UJ (all non-detects) 
2,4,5-Trichlorophenol - 58 (59-105) UJ (all non-detects) 
2-Nitrophenol - 62 (63-103) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-042-S0-0.5-2 and CFMW-DUP16-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-042-S0-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag A orP 

Benzo(a)pyrene 0.016 0.015 6 (::;50) - -

Benzo(b )fluoranthene 0.021 0.020 5 (::;50) - -

Chrysene 0.017 0.017 0 (::;50) - -

Fluoranthene 0.034 0.039 14 (::;50) - -

Phenanthrene 0.027 0.031 14 (::;50) - -

Pyrene 0.024 0.029 19 (::;50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and MS/MSD %R, data were qualified as estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-115648-1 

Sample Compound Flag A orP 

CFMW-EB8-AQ Di-n-butylphthalate UJ (all non-detects) A 
CFMW-EB9-AQ Butylbenzylphthalate UJ (all non-detects) 

Di-n-octylphthalate UJ (all non-detects) 

CFMW-042-S0-1 0-12 2,4-Dinitrophenol UJ (all non-detects) A 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
2,3,4,6-Tetrachlorophenol UJ (all non-detects) 
2,4,5-Trichlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-115648-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648C2a 
SDG #: 460-115648-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7 h Cf /J& 
Page:_Lof 't' 

Reviewer: F-7 
2nd Reviewer: JV/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~4-
2 1 
3 l 
4 1 
51-

6 1. 
y'}... 

a?-
g'2. 

10., 

11 L.j 

123 

13'2.. 

I Y:alidatico Ama I I Ccmmeots 

Sample receipt/Technical holding times AtA 
GC/MS Instrument performance check .A 

Initial calibration/ICV A-~ 0 /o ~v ~ 70, ( v \of.£ ?:>0 
Continuing calibration svJ CCII/ ,e._ u) 

Laboratory Blanks A 
Field blanks r-rO e~:::. 1 • l' 
Surrogate spikes 6vJ 
Matrix spike/Matrix spike duplicates ~L,J 

Laboratory control samples A Lab \v? 
Field duplicates .sw o..:- 1"~. ls-
Internal standards A 
Compound quantitation RULOQ/LODs A. 

Target compound identification b. 
System performance b. 

Overall assessment of data A 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

1:\? 
_f.P 

CFMW-EB8-AQ 460-115648-1 Water 0 /15/16 

CFMW-043-S0-0-0.5 460-115648-3 Soil 0 /15/16 

CFMW-043-S0-0.5-2 460-115648-4 Soil 0 /15/16 

CFMW-043-S0-1 0-12 460-115648-5 Soil 0 /15/16 

CFISS-003-S0-0-0.5 460-115648-6 Soil 0 /15/16 

CFISS-003-S0-0.5-2 460-115648-7 Soil 0 /15/16 

CFISS-004-S0-0-0.5 460-115648-8 Soil 0 /15/16 

CFISS-004-S0-0.5-2 460-115648-9 Soil 0 /15/16 

CFISS-005-S0-0-0.5 460-115648-12 Soil 0 /16/16 

CFISS-005-S0-0.5-2 460-115648-13 Soil 0 /16/16 

CFMW-EB9-AQ e{? 460-115648-14 Water 0 /16/16 

CFMW-042-S0-0-0.5 460-115648-15 Soil 0 /16/16 

CFMW-042-S0-0.5-2 \? 460-115648-16 Soil 0 /16/16 
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LDC #: 36648C2a 
SDG #: 460-115648-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 '}. CFMW-042-S0-1 0-12 460-115648-17 

151- CFMW-DUP16-SO 0 460-115648-18 

16~ CFMW-042-S0-1 0-12MS 460-115648-17MS 

17, CFMW-042-S0-1 0-12MSD 460-115648-17MSD 

18 

19 

20 

21 

I?? 

Notes· 

1 tM> &j-t,o- '? 14-rb ~ 

v - ?141~ ti 
'? -- ?1gb~ (p 

~ - ~1'+~ I 

L:\Roux Associates\Columbia Falls\36648C2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date: 7/19/Jk 
Page:_2:6t___?-" 

Reviewer:_____p_ / 
2nd Reviewer:~ 

Date 
I# 

0 /16/16 

0 /16/16 

0 /16/16 

0 /16/16 
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Reviewer: F7 

2nd Reviewer:~ 

SW 846 Method 
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LDC#: 

Level IV Checklist_8270D_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: -v- of -v
Reviewer:~ / 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ.. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC, Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz.(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. ')../ "J, 'f, (p - 1 !7~ .,..·.,..J4a'£.1!\\u:;1('0 ~ ' ' 
Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. 

R. 1 , 2,4-T richlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
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LDC#: \!JC.. c.~~~(}.~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

"TeS)>e ~ee qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y A kJ/A Were all %0 within the validation criteria of <30 %0 ? 

Finding%0 

/ -_? 
Page:_of __ 

Reviewer: FT 
2nd Reviewer: g_ 

# Date Standard ID Compound (Limit: <30.0%} Associated Samples Qualifications 

t {,1\(..ll\, \OI-\'i t--\Mr..A..f--1\ 4(.,.1 ~ w~ J1~/~ .tv\? 
-t \< \<~ \<- 3'!:>· I J! JJ 
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LDC#: .3 c::; ~ -s<" ~ c Olcc, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

. " .... 
~t··CNitA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YIN /N/A VVCIC Clll -/OU c:tiiU r\.r\1~ VVIllllll Lilt:: Vc:tiiUdliUII \,.,IILCIICI Ul <..£.U IOU diiU >U.UV r\.1"'\.1 f 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

-1- tol ~? 1\lo CC>J- \1- "" :L\.0 
t...r o;z..l :L.l -ze.at 

t- (p ln. I J~o U!N -\4 '-K 7-0-/ 
+ \"2. "1-lo ~.s "l4 -~ 
- ,<'I- ~V'-~ 

- P..A-A.. -z, '+·t 
- rr-F ~3. I 
4 k\<~ o~-;z.. 
-+ l. t \ ?-B.~ 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer: ~ 

Associated Samples Qualifications 

s--v 10, j+~fA \'11) 
\?-t:" \-; J/ 
M~ 1.\-IP<a- ?1'"\-1 ~ '-J 

~ ---\,\.)~ .stJ.AC /b. t-.f\0 

~ 
J~/IIU/A 

\ 
~ 

J"\~/A 
I I v 



LDC#: -.3 ~ c. ~~~ o1 ct_, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I 0'0 .... 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Y N WA II.._....,, 111"-'1""' ..., .... '-' .... ,, ............ ,'-"' ""'' .... ....,,.._. VUII...,~._... .. .._. ............. , ..... """""'-""''"""' ..... '-"C."-' IIIIIII,VI 1111._..""' .... IV .... II\..IIJUI.,;I' t-''••<IIVIIIIVU \.V VVIIIIIIII /UI': 

Y N (N/1\. If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

\ 

\\ 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

ff>f 

IBf 
"1Y~ 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

lo1-

\3 tJ 
,~, 

%R (Limits) 

( (,!>-I\~) 
( ) 

( ) 

( ) 

( ) 

( ) 

( 'i~-l2.{o) 

( S1-l~ 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

f\;0 

~ 
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Reviewer: FT 
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LDC #: 6~t;$"!(C ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

1::: ··--- ···-····-- _____ J ___ ---·J -- --···r-·-- -· ---·· ···-····-· 
YMWA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
~ 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

\lo 4-\7 l-\1.\ ~ (2..fa-l:?>il '-!> ( j.(p-\?:>7 ( ) 1~ 
f'f \4 ( 5 \-\~ lS" < !rl-P·~> ( ) 

~~ b'i <1\-\\9> [p~ < 11-n~> 
iT ;t~ ( ~1-\\~l ~4 ( ~1-llSi ( ) 

tJ~N N ( ) 5'L\- ( 5"1-ll~ ( ) 

z ( ) ~ ( S"_Gt -).0 ~ ( ) 

\J ( ) {,"2.. < ~ :Z, -lei' ( ) J 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (,;50) 

Compound fT-..,< 1.2:> 15 RPD 

Ill 0.016 0.015 6 

GGG 0.021 0.020 5 

DOD 0.017 0.017 0 

yy 0.034 0.039 14 

uu 0.027 0.031 14 

zz 0.024 0.029 19 

V:\FIELD DUPLICATES\36648C2a.wpd 
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LDC #: J ~ C:. ~ <f'C /). q 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of __ / 

Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms5 w 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 20 std) 

1.6825 

0.6496 

1.2903 

1.1750 

0.9463 

1.1342 

Where: 

Recalculated 

(RRF20 std) 

1.6825 

0.6496 

1.2903 

1.1750 

0.9463 

1.1342 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6735 1.6735 4.7 

0.6415 0.6415 2.3 

1.2165 1.2165 4.7 

1.1737 1.1737 3.5 

0.9319 0.9319 8.2 

1.0822 1.0822 6.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.7 

2.3 

4.7 i 

3.5 

8.2 

6.7 



LDC#: r3 ~ 6 Yf? e!. .J ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ -
Page: __ of~ 

Reviewer: FT 

2nd Reviewer: C2L--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 6/15/2016 A 

gcms14 w 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 10 std) 

1.4931 

0.6457 

1.1469 

1.0571 

0.7959 

1.1025 

Where: 

Recalculated 

(RRF10 std) 

1.4931 

0.6457 

1.1469 

1.0571 

0.7959 

1.1025 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-------

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5331 1.5331 6.9 

0.6630 0.6630 15.1 

1.1555 1.1555 12.8 

1.0930 1.0930 15.4 

0.7080 0.7080 18.7 

1.0112 1.0112 11.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

6.9 

15.1 

12.8 

15.4 

18.7 

11.2 



LDC#: ..3 ~C. fL' ,fCC) 'i 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _(of __ / 
Reviewer: FT 

2nd Reviewer: -Ct--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/17/2016 A 

gcms12 s 
GG 
uu 
EEE 

Ill 

Reported 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Where: 

Recalculated 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6020 1.6020 4.0 

0.9490 0.9490 4.1 

1.0796 1.0796 9.3 

1.0573 1.0573 4.0 

0.7580 0.7580 3.6 

1.0784 1.0784 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.0 

4.1 

9.3 

4.0 

3.6 i 

6.8 



LDC #: 3t. G.¥g<:lc)Cf...._ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ;;;f __ / 
Reviewer: FT 

2nd Reviewer: -0{____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-------

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms6 s 
GG 
uu 
DDD 

Ill 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF120 std) 

1.8457 1.8457 

1.0042 1.0042 

1.1427 1.1427 

1.0740 1.0740 

0.9683 0.9683 

1.1172 1.1172 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8209 1.8209 2.9 

0.9858 0.9858 5.4 

1.1254 1.1254 13.5 

1.0221 1.0221 8.3 

0.9321 0.9321 4.4 

1.0217 1.0217 17.5 

--- -~--

Recalculated 

%RSD 

2.9 

5.4 

13.5 

8.3 

4.4 

17.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 0 C,6 ~~C c)q 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/. -
Page: __ of __ / 

Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/23/2016 A 

gcms14 w 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 10 std) 

1.4500 

0.6561 

1.0239 

1.0524 

0.6636 

1.0951 

Where: 

Recalculated 

(RRF120 std) 

1.4500 

0.6561 

1.0239 

1.0524 

0.6636 

1.0951 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4630 1.4630 4.7 

0.6882 0.6882 17.5 

1.0589 1.0589 14.8 

1.0844 1.0844 15.2 

0.6119 0.6119 13.9 

0.9935 0.9935 11.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.7 

17.5 

14.8 

15.2 

13.9 

11.4 



LOC#: 3 ~ C 9'.P~ot.~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;,)/(A;,)(Cx) 

- -------

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;,= Area of associated internal standard 
Cx = Concentration of compound, C;, = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 (!1.."- § "'f-z-" It" b.. (1st IS) \-~~~s- \. <.~qO I· (,e, lD 
OC\X w (2"" IS) 0 ·"&.tts- 0. (,.:,41 "-\- o.eo~74 

Gto (3"' IS) \. ),!G,G" l ·t~c;" 1·\~~ 
uv\ (4"' IS) l·l'137 \·I~\ H~l 
Gee- (5"' IS) 0 -Gf~t, 0.42--Lf~ 0·'1~~ 
I.L."L 16"' ISl \-o8"),-"Y 1·\'2-~ \-ll-~ 

2 ~~ "}?. ~ /Jl? 11st ISl \.~\~ I· ColO 
051J(p (2"" IS) 0. (of, :,(p o.~~~t.o 

(3'd IS) \· \ ~ z.. \-lSY 
(4"'1S) \. 1~0 1 ·1~0 
(5"' IS) o.~1~Y o.&14Y 

' (6"' IS) ,IJ \-1 z,S" I· t)..s-

3 11st ISl 

(2"" IS) 

(3"'1S) 

(4"'1S) 

(5"' IS) 

(6"' ISl 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
'3·~ '3 .. K 
o._~ o.~ ... 
.,.(p '}/-~ 
0 ,f..e, o.~ 
o~~ 0.'1{/ 
:3;~ 3 ·~ 
~.~ ~.3 
~.s- 3.~ 

~-? b'-3 - -o. ~ o,~ 

h-~ to~ 
3-'1 ~·I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: ~~~¥~alq VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A_)(C~s)/(Ais)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A15 = Area of associated internal standard 
c. = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date Jlnitial) (CC! (CC! 

1 t.CN- l2- (,(vz./t~ A (1st IS) l·loo20 ,. c; ~ ' IS~) 
~ (2"" IS) c:>.Cf 4 9 0 o. G\?:Z..c:!f o.cp,J-9 
~~ (3"'1S) \· 0191P t·09l.p I·O~~ 
vtvt (4111 1S) \ .os--=t-? , . .o-:; 4 t·O?~ 
~ (5111 IS) 0-~~0 O.tf:,\{ o.1t...ll 
:r:r I 16111 IS\ \. Oi~4 \-l\lQ \. til, 

2 ~~-1L\ b [-z-1- \lltl 1:::. 11st IS\ \-~"0? \ \-L-\:~ ~ I· &.\-~'1 
vJ (2"" IS) 0. Co (p '3l.J o."'1 o$""' o.~n~s-

~q (3"' IS) \-\~!;S'" ,.o-o; t-o'2;J/ 
LAV\ (4111 IS) l·O~W \.oos- t·oos-
E~t:r (5111 IS) 0.1060 0. ~0~2 O·~e:>L\-Y 
TI..T (6111 IS) l·O\\Y' ,.o-;rO I·O=t-0 

3 (1st IS\ 

(2""1S) 

(3"' IS) 

(4111 1S) 

(5"' IS) 

16"' IS\ 

II Reported I Recalculated 

II 
%D I %D 

0 .7 0./ 
t- I \·7 
\-~ (-) 
Z,.,.-;)/ ]..-:],. _: 

(),.~ o.~ 

3--~ 3-~ 

(p ·r l~r'l/ 
1· (p I ·/o 
j0·3 /0,3 
Cb.U ~-0 
I~ ·7 IY· 7 
s-.or r--7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #:_..S_~_{,.,_tf ~c. d. <=t VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: 

2nd reviewer: 
FT / 
Q/'7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: .}\::-¥' 

Surrogate 
Spiked 

Nitrobenzene-d5 ~.0 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,If 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Re]!orted 

1--~ ,~ ~7 

3 \·S'" lo"? 
110,) 51-P 
2l,.O s~ 

'1-~ ·if 1.\4 
"X·t 5/ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~7 0 

'-? 
~ 

b']/ 

t.\i 
s-) .... v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 0 ~C. .t,l ,k'C .;l" VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __IT 
2nd Reviewer: c::::::y ____. ............... 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __!.\.t=.~-----=:!1±~\ /...!..-____ _ 

I I 
Spike Sample Spiked Sample 

Add~1~ Concent~:ft~on Conce~ 
Compound ( ~ ( 1'¥'~1~ ( ~ / 

' 
1-l M~n \J v I\J M~ M~ ------ M~ 

Phenol ~.4~ ~.a.\.; ~0 2..?~ 2-. z-1 
N-Nitroso-di-n-propylamine ?·L\S )..q, "2_.14 

4-Chloro-3-methylphenol ~·'+cO"" '2... (p~ 'd. .s ~ 
Acenaphthene jJ ,11 2.~'1( -.z...J4\ 
Pentachlorophenol "·<"i c:>Jl (p .~&i) -z,.. oo 1·49 

'·4< 
,.--

[/ 2. 7(, ?-·Jh Pyrene '?.i~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M<>tr;v ~~· •o M<>tr;~· ~~a,o n,.~r;~~•o I MSlMSD I 

Percent Recovery Percent Recovery I RPD I 

~ R"""'" ... 1:1o~,.l~ ... 1:101'<>1~ 

~~~ ({)~ (..~ t,.f (, (P 
~t.J 5(~ Sil ~~ -iF 4 
1/ 11 14 74 4- L/ 
11-' 1Y 10 -,o 3 3 
~~ ~, ~ 21 0 0 

tpc; fot::y "~ ~r- ~ -~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: c3'- ~ ¥ Re!.-d--=t VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:__fl 
2nd Reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.-V;? t} "'o - ~ II=\ I'S ~ 

I I 
Spike Spike I I CS II ·I CSD II I CSll CSD 

Ad~\~ c~~~\~ I II II Compound (~f'l Percent Recove!X Percent Recove!X RPD 
\, u \... 

\..( r.~n I r.~ 1 r.~n I r.~ .... ~ .... ,.,,. ~ R.,.,.,.,,,., ~<>nnrit>rl D. 
_ .. 

Phenol ~:;? 1-JA J,.l..''l/ 1--lA rp1 ~7 ~ 
N-Nitroso-di-n-propylamine 1 2.~, 1" 12< L' 

/ 

4-Chloro-3-methylphenol y ~. '5'2-- -,(p ~~ ,......../ 
Acenaphthene .?, . '?? :l-~ 1- -,& 71tJ / 
Pentachlorophenol {o.i&>l ;-.<, f..t, ~~ S(-s- ~ 

3·;~ -z-C-o 1~ l}( rJ~ / 
v 

Pyrene II .J/ 
/ 

i 

I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

~ ~ N/A 
($iii8_ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(Ll(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0)(Vi)(%S) 

%?--- JS.l= A. = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

( q '2 lPo(o~ ) ( iO.O J( \) 
I. = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (~or ts-o? )( '.of,~ J.--} (fr. 02-~1- )(o.~91t,) grams (g). 

VI = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) ~. lrvt'd I ~1 Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound _( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36648C3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
CFMW-043-S0-0-0.5 460-115648-3 Soil 06/15/16 
CFISS-003-S0-0-0.5 460-115648-6 Soil 06/15/16 
C Fl SS-004-S0-0-0. 5 460-115648-8 Soil 06/15/16 
CFISS-005-S0-0-0.5 460-115648-12 Soil 06/16/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0-0.5 460-115648-15 Soil 06/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
115648-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36648C3a 

SDG #: 460-115648-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: r/Jlf/J(&; 
Page:_l_of~ 

Reviewer: P 7 
2nd Reviewer: ()t..!// 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 ' 3 
I 

4 

5 

6 

7 

8 

9 

10 

111 

I ~alidatico A.:ea 

Sample receipt/Technical holdinQ times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes II'> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

TarQet compound identification 

System Performance 

()vpr,.ll ~ '""'"""'"'n+ nf rl~+~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB8-AQ 

CFMW-043-S0-0-0.5 

CFISS-003-S0-0-0. 5 

CFISS-004-S0-0-0.5 

CFISS-005-S0-0-0.5 

CFMW-EB9-AQ 

CFMW-042-S0-0-0.5 

Notes: 

I I Ccmmeots 

lA I.A. 
A 

ALA. D/a ~D J Jt:.t' .!=- 20 

.A 

A 
ND '61? -
.11. 
N c.--~ 

A- ~ 

N 
.A 
A 
A 
6.. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

.,~ 
:_~ 

l ~ 

IO 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115648-1 

460-115648-3 

460-115648-6 

460-115648-8 

460-115648-12 

460-115648-14 

460-115648-15 

SB=Source blank 
OTHER: 

Matrix Date 
b 

Water 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /16/16 

Water 0 /16/16 

Soil 0 /16/16 

L:\Roux Associates\Columbia Falls\36648C3aW.wpd 
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VALIDATION FINDINGS CHECKLIST Page: _Lot~ 
Reviewer: J::-7 . 

2nd Reviewer:~ 

EPA SW 846 Method 8081 

Level IV checklist_8081A_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
n"'rFnmn"'rl to confirm %R? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_B081A_rev01.wpd 

Yes No NA 

Page:..2:of~ 
Reviewer: Fr 

2nd Reviewer:~ 

Fin 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane ' I 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

I 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin 
I 

N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor ! 

i 
! 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

' 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:---------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 0~c,ygc..3-x 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: __ of __ / 

Reviewer: FT 

2nd Reviewer: 0-t 
'---"' 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0825 1.0825 

0.5992 0.5992 

CLP1 0.9107 0.9107 

0.4861 0.4861 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0714 1.0714 6.7 

0.5862 0.5862 7.6 

0.9550 0.9550 4.0 

0.5039 0.5039 5.0 

Recalculated 

%RSD 

6.7 

7.6 

4.0 

5.0 



LDC#: 
-oc.c,f//fc-3~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: Qd -

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: 3CC,Y<fc 3~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

klonnrto.l I Becalc111ated I ~ 

Calibration Average CF/ 

I I 
Standard 10 Date/Time Compound CCV Cone CF/Conc CF/Conc 

CCV CCV 

IP'-/1'15 ;~ ~ /'41//{P cnc/o.!JU /jllf.n) 4P2- /uo.o ~JI.~ crx-~ 
c.-cv /YI~ /fu; /ltc:A!o f J 17·'2.. ~:t-'2-

I ttv?l Cf/,. ~ Cf ~J.d 
Jl Cf3 ·3 ~3-~ 

Sf=Oo/30 IJ t,j2tj;& I JO')_ ;oJ...o. 
c...C1/' I Cfi·Y crJ- 5I 

I ~7- ~ ~?-, 5I 
j 

~ 
I/ it:J· (p /0. (, 

Page:_6f_/ 

Reviewer:_fl 
2nd Reviewer: ~ 

I Becalc1llated I 
%0 I %0 

: 

./·~- 1-~ 
-z---V ~,~ 

..3.~ 3.c/ 
'·? t.7 
:J...-0 ::2.-.CJ 

o-P. o.,;... 
~.;2- .z...;;.. 
~-</ '7·l/ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_l'c5f~ 
Reviewer: FT 

2nd reviewer: (o...,./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Sample ID: -1 
Surrogate Surrogate Percent Percent Percent 

Surroaate Column Spiked Found Recovery_ Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene u..-P J,- -~.0 ~.o \\ L) 1\tJ (J 

Tetrachloro-m-xylene wfJ ~-c.J _Jl'Y' IIV 
Decachlorobiphenyl ~ ~,S'- I \'9 II? 
Decachlorobiohenvl I ,IJ ~It:/ llv 1/L, ' 

Sample ID: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recoverv Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

S I ID ampe : 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

Sample ID: 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Notes: ______________________________________________________________________________ _ 

!':IIRRCALC_3C3 



LDC#: 3t.~ y'.J"C3~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~--HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) SA = Spike added 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: \,(!};:;,. t.\-{p tJ - 31 L/ 9 \ } . 

c LCS II LCSD II LCS/LCSD I 
( I Percent Recovery II Percent Recovery II RPD I 

LCS LCS I Reported I Recalc. II Reported I Recalc. II Repol'ted I Recalc. I 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
-

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~.VV\ I'V\. q_ E>t\ C- 0.\?? tJA- o.l)./ }-JA 9S '1\ 

4. 41 - POT -lt 1 o. jl.} Jt ~ 41 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_-6f / 
Reviewer: J=:-, 

2nd reviewer: __ 7_,~;r':::AAL~""""""/ 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

;;-:J~~~~· Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I,)(V,)(DFl(2.0l Example: 

~ 1 4 1-DPT (A;,)(RRF)(V0)(VJ)(%S) 

37Lf-9\\ A. = Area of the characteristic ion (EICP) for the Sample I.D. ~'::> :tlPO 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

( \oo.o) (,a} (Xm internal standard 
t.t ~4 4 ~t;9B I, = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or 
t..4o ?S\(.,~ { \· "'3 o y\s) 

grams (g). 

vi = Volume of extract injected in microliters (ul) = 

VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 0, l~) ~'rlfy %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36648C3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 21, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
CFMW-043-S0-0-0.5 460-115648-3 Soil 06/15/16 
CFMW-043-S0-0.5-2 460-115648-4 Soil 06/15/16 
CFMW-043-S0-10-12 460-115648-5 Soil 06/15/16 
C F I SS-003-S0-0-0. 5 460-115648-6 Soil 06/15/16 
CFISS-003-S0-0.5-2 460-115648-7 Soil 06/15/16 
C F I SS-004-S0-0-0. 5 460-115648-8 Soil 06/15/16 
C F I SS-004-S0-0. 5-2 460-115648-9 Soil 06/15/16 
C F I SS-005-S0-0-0. 5 460-115648-12 Soil 06/16/16 
C F I SS-005-S0-0. 5-2 460-115648-13 Soil 06/16/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0-0.5 460-115648-15 Soil 06/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 06/16/16 
CFMW-042-S0-10-12 460-115648-17 Soil 06/16/16 
CFMW-DUP16-SO 460-115648-18 Soil 06/16/16 
CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 06/16/16 
CFMW-042-S0-1 0-12MSD 460-115648-17MSD Soil 06/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

CFMW-043-S0-1 0-12 CLP1 Decachlorobiphenyl 157 (30-150) All compounds NA -

4 
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All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) Affected 
) Compound (Limits) (Limits) Compound Flag AorP 

CFMW-042-S0-1 0-12MS/MSD Aroclor-1016 - 151 (29-135) All compounds NA -
(CFMW-042-S0-1 0-12) Aroclor-1260 - 139 (29-135) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Affected Compound Flag AorP 

CFMW-042-S0-1 0-12MS/MSD Aroclor-1016 23 (S15) Aroclor-1016 NA -
(CFMW-042-S0-1 0-12) Aroclor -1221 

Aroclor-1232 
Total polychlorinated biphenyls 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-042-S0-0.5-2 and CFMW-DUP16-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

5 
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The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
115648-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36648C3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115648-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1 /!...3 /;~ 
Page:_bf 2-

Reviewer: b 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 y 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 '") 

12 

13 

14 

15 

16 

17 

I ~alidaticc A[ea I I Ccmmects 

Sample receipt/Technical holding times A-tA. 

Initial calibration/ICV A-tA I)(.; {JbP /Jd rw 
Continuing calibration .A cw .!:::.~ 
Laboratory Blanks b. 
Field blanks ,..;0 ~~ = , I J 
Surrogate spikes/ I 7 --.s,v-l 
Matrix spike/Matrix spike duplicates ..sv.J 
Laboratory control samples A ~10 
Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

OvPr::>ll "'"""'"""'"'"t nf rl<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB8-AQ 

CFMW-043-S0-0-0.5 

CFMW-043-S0-0.5-2 

CFMW-043-S0-10-12 

CFISS-003-S0-0-0.5 

CFISS-003-S0-0.5-2 

CFISS-004-S0-0-0.5 

CFISS-004-S0-0.5-2 

CFISS-005-S0-0-0.5 

CFISS-005-S0-0.5-2 

CFMW-EB9-AQ 

CFMW-042-S0-0-0.5 

CFMW-042-S0-0.5-2 

CFMW-042-S0-1 0-12 

CFMW-DUP16-SO 

CFMW-042-S0-1 0-12MS 

CFMW-042-S0-1 0-12MSD 

0 

0 

N/) f) 
A 
A 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648C3bW.wpd 

:: ,, /?:> 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-115648-1 

460-115648-3 

460-115648-4 

460-115648-5 

460-115648-6 

460-115648-7 

460-115648-8 

460-115648-9 

460-115648-12 

460-115648-13 

460-115648-14 

460-115648-15 

460-115648-16 

460-115648-17 

460-115648-18 

460-115648-17MS 

460-115648-17MSD 

SB=Source blank 
OTHER: 

Matrix Date 
{p 

Water IO /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /15/16 

Soil 0 /16/16 

Soil 0 /16/16 

Water 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

Soil 0 /16/16 

I 



LDC #: 36648C3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115648-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 

19 

20 

21 

I?? 

Notes· 

l ~ 4~t~O- ?"14'1\ ~~ 
""); 

l'f\\'b ~(po- ?7~1 p 
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Matrix 
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Reviewer: b 
2nd Reviewer: ~ 

Date 



VALIDATION FINDINGS CHECKLIST 

of each matrix? 

Level IV checklist GC_HPLC revD1.wpd 
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2nd Reviewer: Gv/ 



Overall assessment of data was 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?---
Reviewer: v 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- ----- -~-

A alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

I 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN yo'"\ c.MA.o r-1V'\e>vie~ 
. r.-,~,v-1~\'> T-o~\ 

' 

Notes:--------------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 
36(;;Yfi~~ VALIDATION FINDINDS WORKSHEET 

Surrogate Recovery ;/ 
METHOD: GC HPLC 
Are surrogates required by the method? Yes __ or No __ . 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
··~ ~ ~/A Were surrogates spiked into all samples and blanks? 

Y(N/1 ~/A Did all surrogate recoveries (%R) meet the QC limits? 

Sample Detector/ I Surrogate I # ID Column Compound %R (Limits) I 

Page:_~f_! 
Reviewer: /7 

2nd Reviewer: O't---

Qualifications 

~ <!.-Lf l & \51 ( ~-o-rs; D ) jf~j~ tJP 
I 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terohenvl-014 T 3 4-Dinitrotoluene z 2-Bromonaphthalene 

c· a a a-Triftuorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane p · 1-methvlnaohthalene v Tri-n-oroovltin BB 2 4-Dichloroohenvlacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichlorophenvl Acetic Acid (DCAA) w Tributvl Phosphate cc 2 5-Dibromotoluene 

F 1 4-f)iflo IDFB\ L R 4- . X Triohenvl 

SUR_r1.wpd 



LDC#: 3&t:.j/_f}C~ 

METHOD: ~C HPLC 

I II 'I I'"' I ' 

..__;>( bb N/A 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

YN~/A • • ....,,..., 0.11- IWI-IIWI-- 1-J ....... ...,...,,, .. ,...,.._,..., • ...,,,...,...., 'UI' -··- ,...,, ........ , • ..., fJ\...,...,...,,, .. .....,,,,...,,...,,,...,...,.._. I'' LJ VWIII,IIIII ~- 11111111, ..... 0 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

\!o 4 \/ v ( ) \'b 1 ( ?-q-\3g- ( ) 

~~ \?'1 --( ) <~9-r~')) ( ) 

v ( ) ( ) ~~ -( /~ ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( e..a.w " 1l--l\?.,., 
r)/1})~ 

( ) ( .to V 1 0lo fl ~\)) 
( ) ( \ ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 
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Reviewer: --;,P? 
2nd Reviewer: ~ 

Associated Samples Qualifications 

l'f j4~/A (tJ: ') 
\ J 
-~ _\~/A ,I; 

V\<::.0 - ~ l.(cv\'\ t'-1-0!.\\ TGV -
-=- C\1,.( ~L· l \l ~ 'JJ X. . tJ " 

/) u p 
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LDC#: ~6~~ycd.b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 
Reviewer: FT 

2nd Reviewer: .c::2t__ 

METHOD: GC _X_· _ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 
---

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC #: 1.3 6 ~ ~ J-'C 31> VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~ __ / 

Reviewer: FT 

2nd Reviewer: c::::>t:..--

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 
--

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: c..dtb~~~Cdb 

METHOD: GC ~ -- HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Aveffige CF(ICALV CCV I ID Date Compound 
CF/ Cone. # 

CCV Cone. 

1 
KroJ.J:t-2-t..J ~~~~ /!" f~J2¢2 ~p.;. 107/1) St7~ ce-r -2 4i'J t' c;c;J 

2 1r-o-z?>97D '/2.1 jJ{p fM5 J26o-l evp)- J, !!4-0 ecy -I C!b~l t $/CJ{,p 

3 

4 

I Recalculated II Reported I Recalculated 
I 

I II I I 
CF/Conc. %0 %0 

CCV 

51?-3. </ /;1.. 7 ;J.-7 
'7C?7· I tJ, _3 12.:..3 

I J3Cf· / /.!> -/ /3-/ 
ff16- !::> ;o.y ;o.y' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: c.Jt~~J(cij; 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

--··•t'·- . . 

Surroqate 

I 

I 
OCJ~ 

Samcle ID 

Surro ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromoftuorobenzene (BFB) H 

c· a ,a ,a-T rifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene IDFBl L 

SURRCLC_r1.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 

I 
CA-P 2,..-

I 
9? 

I 
~~ .s-

~Fl J J'B~~ 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surroaate Comoound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane Q Dichloroohenvl Acetic Acid IDCAAl 

Bromo benzene R 4-Nitronhenol 

T 
I 

I 

s 
T 

u 
v 
w 
X 

Percent I Percent 
Recoverv Recoverv 

Re[!orted I Recalculated 

l~~ I ':,~ 
1"'-

Re[!orted Recalculated 

Surrogate Compound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-propyltin BB 

Tributyl Phosphate cc 
Triohenvl Phosohate 

Page:_{t__!' 
Reviewer: FT 

2nd reviewer: a ......--..--.. 

T Percent I Difference 

I I 

I i_ I 

Percent 
Difference 

I 

Surroaate Comoound 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2,4-Dichlorophenylacetic acid 

2,5-Dibromotoluene 



LDC#: r3'r:.y g'L-d; VALIDATION FINDINGS WORKSHEET / :7 
Page:_of_~ 

METHOD: ~ _HPLC 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer~ =---

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSG - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: / b .J / 7 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I Matrix spike Matrix Spike Duplicate MS/MSD 

I
I!Jt,,.. . .. Compound . . . I I Percent Recovery Percent Recovery RPD 

~~-~ I Reported 

Gasoline (8015) 

Diesel (8015) 
--

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 
--

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

A-roc/or /lfa 0 o. 3tJ-t/- 0, ?,yS' tvO II0·3'1~ IO·£~ l /1\- ;;r !.3 'l /d~ /y /;/ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: dGC.~~C3_j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page: _(of_/ 

Reviewer: _IT ,---
METHOD: GC _HPLC 

2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: lt/'> 4(.. 0 - o 7 L\-ot \ ~ 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

~ . -· I - SpU<e Spike Sample I LCS II LCSD II LCS/LCSD I 

I 
Compound ( ~~~ ~o~l~/ I Percent Recovery II Percent Recovery II RPD I 

~--1....__-1 LCS tcso LCS J 'tcso I Reported I Recalc. !! Reported I Recalc. II Reported I Recalc. l1 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

,1\.,_..,.,,..tg{ \2-<o 0 I o · '?>? J, I 1'-ll\- 0 ·~J l,.. "-Ll\ 1'4 ?:> I'+? 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: a&~f/j{cdp 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample 10. L<!.S t/(,o -

7:>7'-lcrl 6 
Compound Name A-r-v c/o /'" / 2- C, 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound Concentration = 7 1 '-/ · ~ ( /0 ) 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID 

fci!J- ;.2ho - 2 .::: 

Compound 

SJ '-/ 2- J.,Cf tJ ?> (;_o) -
'/s CiljtJsc;t.j ( tJ.t!J5~0 ) 

(/~) (/000) 

¥ & wzo,r jf, 
Reported Refalculated Results 

Concentrations Concentrations 
( ) ( ) 

70§, 7 pe13-~ - 7!15 ....... 

- ~ .::: 7//. 
-y - b~4 ...... 

-~ - 7UJ. -
-L - 7;)_3 -

-7 - 7" -
7/Y· 
I 

Qualifications 

.7 
7 

-7 

" ,S( 

~t/ 

&-

Comments: ______________________________________________________________________________________________________ _ 

SAMPCLC_r1.wpd 



LDC Report# 36648C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
CFMW-043-S0-0-0.5 460-115648-3 Soil 06/15/16 
CFMW-043-S0-0.5-2 460-115648-4 Soil 06/15/16 
CFMW-043-S0-1 0-12 460-115648-5 Soil 06/15/16 
C F I SS-003-S0-0-0. 5 460-115648-6 Soil 06/15/16 
CFISS-003-S0-0.5-2 460-115648-7 Soil 06/15/16 
CFISS-004-S0-0-0.5 460-115648-8 Soil 06/15/16 
CFISS-004-S0-0.5-2 460-115648-9 Soil 06/15/16 
CFMW-043-S0-0-0.5-Pb 460-115648-1 0 Soil 06/15/16 
CFISS-004-S0-0-0.5-Pb 460-115648-11 Soil 06/15/16 
CFISS-005-S0-0-0.5 460-115648-12 Soil 06/16/16 
CFISS-005-S0-0.5-2 460-115648-13 Soil 06/16/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0-0.5 460-115648-15 Soil 06/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 06/16/16 
CFMW-042-S0-1 0-12 460-115648-17 Soil 06/16/16 
CFMW-DUP16-SO 460-115648-18 Soil 06/16/16 
CFMW-042-S0-0-0.5-Pb 460-115648-19 Soil 06/16/16 
CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 06/16/16 
CFMW-042-S0-1 0-12DUP 460-115648-17DUP Soil 06/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB8-AQ 06/15/16 Calcium 223 ug/L CFMW-043-S0-0-0. 5 
CFMW-043-S0-0.5-2 
CFMW-043-S0-10-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

4 
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Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-042-S0-1 0-12MS/MSD Antimony 61 (75-125) UJ (all non-detects) A 
(CFMW-042-S0-0.5-2 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO) 

CFMW-042-S0-1 0-12MS/MSD Mercury 135 (75-125) J+ (all detects) A 
(CFMW-042-S0-0.5-2 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO) 

CFMW-026-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFMW-043-S0-0-0.5 
CFMW-043-S0-0.5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFISS-004-S0-0-0.5 
CFI SS-004-S0-0 .5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5) 

CFMW-026-S0-1 0-12MS Copper 141 (75-125) J+ (all detects) A 
(CFMW-043-S0-0-0 .5 Lead 128 (75-125) 
CFMW-043-S0-0 .5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFISS-004-S0-0-0. 5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5) 

For CFMW-026-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag A orP 

CFMW-042-S0-1 0-12DUP Arsenic 63 (:S20) J (all detects) A 
(CFMW-042-S0-0.5-2 Copper 26 ($20) J (all detects) 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO) 

5 
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DUPID 
(Associated Samples) Analyte RPD (Limits) Flag AorP 

CFMW-026-80-1 0-12DUP Manganese 31 {S20) J (all detects) A 
(CFMW-043-80-0-0. 5 
CFMW-043-80-0. 5-2 
CFMW-043-80-10-12 
CFI88-003-80-0-0.5 
CFI88-003-80-0.5-2 
CFI88-004-80-0-0.5 
CFI88-004-80-0.5-2 
CFI88-005-80-0-0.5 
CFI88-005-80-0.5-2 
CFMW-042-80-0-0.5) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-042-S0-0.5-2 and CFMW-DUP16-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-042-S0-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag AorP 

Aluminum 10400 13700 27 {S50) - -

Arsenic 4.6 4.3 7 {S50) - -

Barium 78.8 146 60 {S50) J (all detects) A 

Beryllium 0.45 0.51 13 {S50) - -

Calcium 12800 6480 66 {S50) J (all detects) A 

Chromium 9.3 8.2 13 {S50) - -

Cobalt 5.5 4.7 16 {S50) - -

6 
V:\LOGINIROUXASSOCIATESICOLUMBIA FALLS\36648C4A_RA4.DOC 



Concentration (mg/Kg) 

Analyte CFMW-042-S0-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag A orP 

Copper 18.9 16.9 11 (S50) - -

Iron 13900 12600 10 (S50) - -

Lead 9.2 14.1 42 (S50) - -

Magnesium 10800 6670 47 (S50) - -

Manganese 394 414 5 (S50) - -

Mercury 0.041 0.018 78 (S50) J (all detects) A 

Nickel 11.1 9.2 19 (S50) - -

Potassium 658 745 12 (S50) - -

Sodium 43.8 135 102 (S50) J (all detects) A 

Vanadium 9.6 13.3 32 (S50) - -

Zinc 38.4 36.8 4 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and field duplicate RPD, data were qualified as estimated in 
thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-115648-1 

Sample Analyte Flag AorP 

CFMW-042-S0-0.5-2 Antimony UJ (all non-detects) A 
CFMW-042-S0-10-12 
CFMW-DUP16-SO 
CFMW-043-S0-0-0. 5 
CFMW-043-S0-0.5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFI SS-004-S0-0-0. 5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5 

CFMW-042-S0-0.5-2 Mercury J+ (all detects) A 
CFMW-042-S0-10-12 
CFMW-DUP16-SO 

CFMW-043-S0-0-0. 5 Copper J+ (all detects) A 
CFMW-043-S0-0.5-2 Lead 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFI SS-004-S0-0-0 .5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5 

CFMW-042-S0-0.5-2 Arsenic J (all detects) A 
CFMW-042-S0-10-12 Copper J (all detects) 
CFMW-DUP16-SO 

CFMW-043-S0-0-0. 5 Manganese J (all detects) A 
CFMW-043-S0-0.5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFISS-004-S0-0-0. 5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5 

CFMW-042-S0-0.5-2 Barium J (all detects) A 
CFMW-DUP16-SO Calcium J (all detects) 

Mercury J (all detects) 
Sodium J (all detects) 

8 
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Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(RPD) 

Field duplicate (RPD) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-115648-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-115648-1 

No Sample Data Qualified in this SDG 

9 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36648C4A_RA4.DOC 



LDC #:_=36=6"--'4""8.::::;C-"4a==---- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4,!.!06~0....!-1..!.1 ~56~4!__:::8___c-1c..__ __ Level IV 
Laboratory: Test America. Inc. 

l <ootoC
METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Date: 1 \~\lo 
Page:_\ of2 

Reviewer: .::3t.'\J 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times ~ t.o\ \ S.--\ \a\\~ 
ICP/MS Tune ~ 
Instrument Calibration A.. 
ICP Interference Check Sample (ICS) Analysis p..._ 
Laboratory Blanks /A.. 
Field Blanks sw ~;:: (,) (\~ 
Matrix Spike/Matrix Spike Duplicates sw \AS-:: CX\'\M... \-t>21o -so -\0-\'2.l-\s{c;."(;;>:. ~bo- h<s..'-"Z.B-~ 
Duplicate sample analysis S,LA.) \)I..R - C..H-\w--~""""· .c.. ..r o-Q_-oJ?( s.~ G> ·-~ -l\'S.'5 • ."2..%-\ 

Serial Dilution ~ ~~~CJ:.H.W- 020-<;G·- tu-\L[S."'0' .. '41oo- \\S.'S.~-~ 
~ Lc...<::::. ~ s~ 

J 

Laboratory control samples 

Field Duplicates sw t=-\)-:::. ( \S. ~ C\. \ 

~ 
/ 

Internal Standard (ICP-MS) 

Sample Result Verification ~ 
()\/t>r<>ll /\, nfn<:>t<> ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

b 
CFMW-EB8-AQ 460-115648-1 Water 0 /15/16 

CFMW-043-S0-0-0.5 460-115648-3 Soil 0 /15/16 

CFMW-043-S0-0.5-2 460-115648-4 Soil 0 /15/16 

CFMW-043-S0-10-12 460-115648-5 Soil 0 /15/16 

CFISS-003-S0-0-0.5 460-115648-6 Soil 0 /15/16 

CFISS-003-S0-0.5-2 460-115648-7 Soil 0 /15/16 

CFISS-004-S0-0-0.5 460-115648-8 Soil 0 /15/16 

CFISS-004-S0-0.5-2 460-115648-9 Soil 0 /15/16 

CFMW-043-S0-0-0. 5-Pb 460-115648-10 Soil 0 /15/16 

CFI SS-004-S0-0-0. 5-Pb 460-115648-11 Soil 0 /15/16 

CFISS-005-S0-0-0.5 460-115648-12 Soil 0 /16/16 

CFISS-005-S0-0.5-2 460-115648-13 Soil 0 /16/16 

CFMW-EB9-AQ 460-115648-14 Water 0 /16/16 

CFMW-042-S0-0-0.5 460-115648-15 Soil 0~/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 0 /16/16 

~ 
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LDC #: 36648C4a 

SDG #: 460-115648-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471B) 

Client ID LabiD 

16 CFMW-042-S0-1 0-12 460-115648-17 

17 CFMW-DUP16-SO 460-115648-18 

18 CFMW-042-S0-0-0.5-Pb 460-115648-19 

19 CFMW-042-S0-1 0-12MS ~\ 460-115648-17MS 

20 CFMW-042-S0-1 0-12DUP ~ 460-115648-17DUP 

21 

22 

23 

24 

?&:; 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:( h8\ \\0 
Page:2:_ of '2-

Reviewer::3.~ / 
2nd Reviewer: 2' 

Date 
v 

0 /16/16 

0 /16/16 

0 /16/16 

0 /16/16 

0 /16/16 

7!9 

Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36648C4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
/ 

Cooler temperature criteria was met. 
/ 

fl. /CPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :s;5%? 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,.,-

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
,r 

Was an LCS analvzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MF=T-SW 2010.wod version 1.0 

NA 

Page:_lof?_ 
Reviewer: ~ '(:;) 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: ~'±~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. JCP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I (ICP)!>1 OOX the MDL(JCP/MS)? 

~ 

Were all oercentdifferences (%Dsl < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be ,r 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 
r-

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

~ .. C'T C\1\1 ~n1A \unrl \IOr~inn 1 n 

NA 

Page: Z.of Z. 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of_i_ 
Reviewer: ::S~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

SamniP-10 Matrix TaraP-t Analvte List lTAL\ 

\ ''~ \.,0 ~As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z~)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'2.-% '\ \-\Z...) 

\~-\""'\. s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
6\-\0 
\~ 1 <;, AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l!icJ~-to s o(Sb~ As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg> Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A ... . .. 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~)Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS 'AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F';.Pb, Mg, Mn:JHg, tNi, K, Se, Ag, Na, Tl, V, ZnJMo, B, Sn, Ti, 

I~!= AA AI .C::h Ac:. R:::t R"" r.rl r., r.~-~r.n r.o !="" Ph ~nn Mn l-In 1\li I< ,c::, An 1\1<> Tl \1 7n ~nn R ~qn__Ti 

Comments:(}kfcurv by CV AA if perform~') 

q -\0 1 \ 9s. -=- \?\::::, :::... 0a\o L-

~\\ \~htM~T~jt, ~~ ::_0Q:::_ ~6"""2.2:>~ 



LDC #: 36648C4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: ~,.,,-

Sampling date: 06115. , ~ 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

mqlkq 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other· Associated Sam 

Samole Identification 

No Qual. 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

FBLK_1.wpd 
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LDC #: 36648C4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
v~A-'N~/A.!... Was a matrix spike analyzed for each matrix in this SDG? 

Page:_Lof~ 
Reviewer: .:S'S::> 

2nd Reviewer: .::::Z:: 

....!f.~~/C!..A~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~'(~~-~'(ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
,e. M~ln M,.tr;v An,.lvh> 0' ..... Ac:c:nr;::~tArl !':::~mniAc: n,,,.l'z' 

19 s Sb 61 15-17 J-/UJ/A (nd) 
Hg 135 J+det!A (det) 

CFMW-026-S0-1 0-12MS (SDG: s Sb 62 2-8, 11-12, 14 J-/UJ/A (nd) 
460-115528-1) 

Cu 141 J+det!A (det) 
Pb 128 J+det!A (det) 

Comments: CFMW-026-S0-10-12MS (SDG: 460-115528-1): AI. Ba, Ca, Fe, Mq, Mn > 4X 

36648C4a.wpd 



LDC #: 36648C4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 
Reviewer: 'CSQ 

2nd Reviewer: ~ 

~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 

limit of ±_R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

('('y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
t 

e. n::~to nunlir::~to In M::~triv .ll.n:>luto RPn II imitc::\ ,...,a. II imitc::\ ~:>mnloc:: l"lll:>lifir::~tinnc:: 

20 s As 63 (:<20) 15-17 J/UJ/A (det) 
Cu 26 (<20) J/UJ/A (det) 

CFMW-026-S0-10- s Mn 31 (gO) 2-8, 11-12, 14 J/UJ/A (det) 
12DUP (SDG: 460-

115528-1) 
-

Comments:·--------------------------------------------------------------------------------------------------------------------

36648C4aDUP.wpd 



LDC#: 36648C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

t~T::D M:::: ~::d::::: 
6

:a~:::~:..d in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 15 17 

Aluminum 10400 13700 

Arsenic 4.6 4.3 

Barium 78.8 146 

Beryllium 0.45 0.51 

Calcium 12800 6480 

Chromium 9.3 8.2 

Cobalt 5.5 4.7 

Copper 18.9 16.9 

Iron 13900 12600 

Lead 9.2 14.1 

Magnesium 10800 6670 

Manganese 394 414 

Mercury 0.041 0.018 

Nickel 11.1 9.2 

Potassium 658 745 

Sodium 43.8 135 

Vanadium 9.6 13.3 

Zinc 38.4 36.8 

Page:_l_of~ 
Reviewer: ~Q 

2nd Reviewer: 0 / 

RPD Qual. 
(s50) (Parent Only) 

27 

7 

60 Jdet/A (det) 

13 

66 Jdet/A (de!) 

13 

16 

11 

10 

42 

47 

5 

78 Jdet/A (det) 

19 

12 

102 Jdet/A (de!) 

32 

4 



LDC#:~N:~ ·VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

.JZ..\) 
\\'.~L-

:JL\l 
\L\: "'...\.\_~ 

~~0 
CL'\l 
\r'-1>'-\ 
C.G-'\J 
DO"~'-'":> 
C...L\J 
'1.\:zs 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?~ 1 S.C\ ~ '---' t SOD \JQ., \ \.... \00""/=~ 
~ 

ICP/MS (Initial calibration) ZA. 4o ,dou~\. \._, U..D ~\\......- \De>""(,.~ 
'-' ~ 

CVAA (Initial calibration) ~~ !;,\8\~\L- S vq_\L--- '10~'7":::.~ 

ICP (Continuing calibration) '?~ l~u~'--- "1 S;c::;:.o v~ '-- C\'6""(:,.@---
~ 

ICP/MS (Continuing calibration) \) L\:~~~S~'--- Sou~\'-- 0.\.-(<=>?-
~ ~ 

CVAA (Contining calibration) ~~ s. .. ~\ -..Jql\..-- S v.q\ \...- \\.~ 7 .. ~ 
~ '---' 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeead:ed 

%R 

t'DO%~ 

~aa·Y~~ 

tO~%¥-_ 

q~.,.~~~ 

q~__~r:.~ 

\\\o =;::~ 

I 

Page:_j,_ofl 

Reviewer: ~'=> 
2nd Reviewer: <2'1 J 

Acceptable 
(Y/N) 

,'-\ 

'-L! 

Comments: __________________________________________________________________________________________________________________ __ 

calclc.4sw. wpd 



LDC #: 3bc.A~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

·~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_~_of~ 
Reviewer: <-3.. "9 

2nd Reviewer: GIL_ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result} - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

SampleiD 

_:s:c.<;,.~ 
\\. '-"S..) 
Lc_~ 
'"Z.b'-_£..2_ 
\'AS 
q :.l\\o 

'0\.)Q 
2..~,~~ 

s.~~ 
2.'"b'-~O 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check t'b ~~' -;::}'-" \OD'-'~'---

Laboratory control sample ~ 1~,~'2~\~ t '"2--:2_::, ~ \~ 
..._. 

~-......__) 

Matrix spike 

~ 
(SSR-SR) 

0 . \ o'S~ v.Aq \~ 0-D\~~~~· 
~ _..) 

Duplicate 1\\ S,{~~~~ fo'Z\~ ~~· 

ICP serial dilution \'--\~ \C\'S.\'SO u~\'- loD \~2... ~ \ L-

I eecalc•llated I 
I %RIRPDI%D I 

Cf\ <=fo ?--

03>5~(=~ 

\'S~{.~ 

zsa./ .. ~ 

:z.,~ =-;..,:o 

%RI RPD I%D 

Cf\ (~?-

~~:~5,.'%?-

\3:S %'?--

~h~?V 
z_S,. '1ov 

Comments: S\2- c~tJ·v dV<2.--- .. :t:~S:o--..>\.1\.~\~ ~ t~~ '-~ ""'~ 
tie...s..e.~~ t\\.1'\... ~~ \ ~----. _L'_~~ .... ~~~&,.,__~=""----"\o.=..b.j,_.,.__ ________ -:::::::s-__ 

. -- ~ -

TOTCLC.4SW 

Acceptable 
(YIN) 

~ 

·..J4 



LDC#:.~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: 09 

2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ {_"'--.q-'--).:__ __ ~....!......,;b~. :...._ _______ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. = 
Dil = 

# 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2 
3. 
u 
s 
(o 

l 
R 
~ 
\O 
\\ 
\'2_ 

\~ 

'~ 
\'S 
\\a 
~~ 

\~ 

RECALC.4SW 

Recalculation: 

"' '-".) -:: ~,!;'"~ \.0 

Analvte 

~ 

~~ 

bo.... 
~Q_ 
{!_c;.._ 
{'_, 

Lo 
~ 
\?b 
~'c 

~e.....-
Mo. 
(>_0..~ 

~c. 
~~ 
W\ 
f0~ 

\?\::, 

GcPt ~~~ ls:b"""~l~) 
(\-ob~') C_o ,'d. I.'S.) 

Reported Calculated 
Concentration Conce~\~tion 

(~\~.) (11\/\a. :::,.., ) 

2~~\0 z~~~\'-
~~~0 

~ s ... o--c:s 
~L__ 60.. ?,__ 

Q_'?:::,'\ D 7::.\ 

\\c>l.'O:::> l61oD 

\~ .. 0 \~~o 

Co.:~ 0-~ 
\~,.\ \":S ~\ 
2"S:\ 2..-s :\ 
2o-\ zo ... \ 
\~ot>O \ 'S DC:::>C) 

\~oo \~~00 

~ 'S.,') VA.\\.....- \~"Z_v"""\'---
O.o~c:.s-

'-...}. 

D_o·~ 

3C14- ~.q~ 

<6.\ % _\ 
l~ \~S 

Zt=> :-\ z~-~ 

Acceptable 
(YIN) 

~ 

'\..Yf 

~-'*: 

~~ 
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LDC Report# 36648C6 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 22, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115648-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB8-AQ 460-115648-1 Water 06/15/16 
C FMW-043-S0-0-0. 5 460-115648-3 Soil 06/15/16 
CFMW-043-S0-0.5-2 460-115648-4 Soil 06/15/16 
CFMW-043-S0-1 0-12 460-115648-5 Soil 06/15/16 
C F I SS-003-S0-0-0. 5 460-115648-6 Soil 06/15/16 
C F I SS-003-S0-0. 5-2 460-115648-7 Soil 06/15/16 
CFISS-004-S0-0-0.5 460-115648-8 Soil 06/15/16 
CFISS-004-S0-0.5-2 460-115648-9 Soil 06/15/16 
CFISS-005-S0-0-0.5 460-115648-12 Soil 06/16/16 
CFISS-005-S0-0.5-2 460-115648-13 Soil 06/16/16 
CFMW-EB9-AQ 460-115648-14 Water 06/16/16 
CFMW-042-S0-0-0.5 460-115648-15 Soil 06/16/16 
CFMW-042-S0-0.5-2 460-115648-16 Soil 06/16/16 
CFMW-042-S0-1 0-12 460-115648-17 Soil 06/16/16 
CFMW-DUP16-SO 460-115648-18 Soil 06/16/16 
CFMW-042-S0-0-0.5MS 460-115648-15MS Soil 06/16/16 
CFMW-042-S0-0-0.5MSD 460-115648-15MSD Soil 06/16/16 
CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 06/16/16 
CFMW-042-S0-1 0-12MSD 460-115648-17MSD Soil 06/16/16 
CFMW-042-S0-10-12DUP 460-115648-17DUP Soil 06/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Reference/ID Analyte %R (Limits) Samples Flag AorP 

06/22/16 CCV (15:51) Fluoride 81 (90-110) CFMW-043-S0-0-0.5 J- (all detects) p 
CFMW-043-S0-0. 5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFI SS-004-S0-0-0. 5 
CFI SS-004-S0-0 .5-2 
CFISS-005-S0-0-0. 5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5 

06/22/16 CCV (20:23) Fluoride 83 (90-110) All soil samples in SDG J- (all detects) p 
460-115648-1 

06/22/16 CCV (03:14) Fluoride 115 (90-110) CFMW-042-S0-0.5-2 J+ (all detects) p 
CFMW-042-S0-10-12 
CFMW-DUP16-SO 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB8-AQ and CFMW-EB9-AQ were identified as equipment blanks. No 
contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-042-S0-1 0-12MS/MSD Fluoride 71 (90-110) 71 (90-110) J- (all detects) A 
(All soil samples in SDG 460-115648-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-042-S0-0.5-2 and CFMW-DUP16-SO were identified as field 
duplicates. No results w~re detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-042-S0-0.5-2 CFMW-DUP16-SO RPD (Limits) Flag AorP 

Total cyanide 0.030 0.023 26 (S50) - -

Fluoride 22.9 41.5 58 (s50) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R and field duplicate RPD, data were 
qualified as estimated in thirteen samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-115648-1 

Sample Analyte Flag A orP Reason 

CFMW-043-S0-0-0. 5 Fluoride J- (all detects) p Continuing calibration (%R) 
CFMW-043-S0-0.5-2 
CFMW-043-S0-10-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFISS-004-S0-0-0.5 
CFISS-004-S0-0.5-2 
CF ISS-005-S0-0-0. 5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0 .5 
CFMW-042-S0-0.5-2 
CFMW-042-S0-10-12 
CFMW-DUP16-SO 

CFMW-042-S0-0.5-2 Fluoride J+ (all detects) p Continuing calibration (%D) 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO 

CFMW-043-S0-0-0.5 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-043-S0-0.5-2 duplicate (%R) 
CFMW-043-S0-1 0-12 
CFISS-003-S0-0-0.5 
CFISS-003-S0-0.5-2 
CFISS-004-S0-0-0.5 
CFISS-004-S0-0.5-2 
CFISS-005-S0-0-0.5 
CFISS-005-S0-0.5-2 
CFMW-042-S0-0-0.5 
CFMW-042-S0-0.5-2 
CFMW-042-S0-1 0-12 
CFMW-DUP16-SO 

CFMW-042-S0-0.5-2 Fluoride J (all detects) A Field duplicates (RPD) 
CFMW-DUP16-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-115648-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-115648-1 

No Sample Data Qualified in this SDG 
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LDC#: __ ~36~6~4~8C~6~-----
S DG #: __ __:.;46==0'--1-'-'1"""'5=64..:...::8::.....-1.:....._ __ _ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: J\\~\')9 
Page:~of 2.... 

Reviewer: 0_0 
2nd Reviewer: ~ 

r>o:>-o 
METHOD: (Analyte),_...!._T~ot~al-..:1 C~vu:a:!.!.!n~id~e--l.(!::.EPuA~S~W~8!:!4~6...!!M~e<i!th~o~d_:::9~0....!..;12!:::..!B::!..i.)~. !.....!FIC!::!:uo~r~id!.!::e--l.(!::.EuPA~S~W~8:!:!4~6~M~e:<..!:!th~o~d~9~0~5!::!!6A:::l.)L-___ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Sample receipt!Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

'II' I l"'l\/cr<>ll >nl nfr-1<>1<> 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB8-AQ 

CFMW-043-S0-0-0.5 

CFMW-043-S0-0.5-2 

CFMW-043-S0-10-12 

CFISS-003-S0-0-0.5 

CFISS-003-S0-0.5-2 

CFISS-004-S0-0-0.5 

CFISS-004-S0-0.5-2 

CFISS-005-S0-0-0.5 

CFISS-005-S0-0.5-2 

CFMW-EB9-AQ 

CFMW-042-S0-0-0.5 

CFMW-042-S0-0.5-2 

CFMW-042-S0-1 0-12 

CFMW-DUP16-SO 

CFMW-042-S0-0-0.5MS 

CFMW-042-S0-0-0.5MSD 

I I Comments 

/A.. 0\\.~\~,a\\\0 
/A 

sw 
P.... 

~'9 G.~::.-(,'\ l\.\.\ 
Sw \J\9._\).:: [y,p l\.~ ( '~"'"' p;_ \)rJ'? 7 

~ \L.s\:v '£~ 
SL"~t ·~v= r '"S ,~) 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 
h 

460-115648-1 Water 0~/15/16 

460-115648-3 Soil O~V15/16 

460-115648-4 Soil 0 /15/16 

460-115648-5 Soil 0 /15/16 

460-115648-6 Soil 0 /15/16 

460-115648-7 Soil 0 /15/16 

460-115648-8 Soil 0 /15/16 

460-115648-9 Soil 0 /15/16 

460-115648-12 Soil 0 /16/16 

460-115648-13 Soil 0 /16/16 

460-115648-14 Water 0 /16/16 

460-115648-15 Soil 0 /16/16 

460-115648-16 Soil 0 /16/16 

460-115648-17 Soil 0! /16/16 

460-115648-18 Soil 0!1116/16 

(J..:) 460-115648-15MS Soil 0 /16/16 

~ 460-115648-15MSD Soil 0 /16/16 

* 
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LDC #: 36648C6 
SDG #: 460-115648-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: I \\~\)0 
Page: 'Z.of 2 

Reviewer: 0<::::::::J 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

Client ID LabiD Matrix Date 

r::- Ct.-.> lo 
18 CFMW-042-S0-1 0-12MS 460-115648-17MS Soil 0 /16/16 

19 CFMW-042-S0-1 0-12MSD \ -1, 460-115648-17MSD Soil 0 /16/16 

20 CFMW-042-S0-1 0-12DUP ~l 460-115648-17DUP Soil 0 /16/16 

21 ~Q 

22 

23 

24 

l?"i 
Notes: ________________________________________________________________________________ ___ 
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LDC#: D~CJ.o VALIDATION FINDINGS CHECKLIST 

Method:Jnorganics (EPA Method~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./ 

Cooler temperature criteria was met. / 

11. Calibration 

Were all instruments calibrated daily, each set-up time? 
,......--

.,...-
Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 

/ was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples 
./ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

-
/ 

/ 

/ 

Page: \...of(_ 
Reviewer: css:> 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? r-
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: 'Z..ot:z ... 
Reviewer: - :-\..'9 

2nd Reviewer: ~ / 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~~mnll" In P~r~ml"fl"r 

\~\~ pH TDS Cl iF ),.No~ NO? S04 0-PO., Alk tNiNH~ TKN TOC Cr6+ CIO 
1..../ (.../ 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

/)DJkr\'1 pH TDS Cl F N03 NO? SO" 0-PO" AII</'6~NH3 TKN TOC Cr6+ CIO -
pH TDS Cl F N03 N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

D_uJ~-\~ pH TDS c{ FJN03 NO? SO 0-PO AlkfN)NH3 TKN TOC Cr6+ CIO" -
pH TDS Cl F NO~ NO? SO., 0-PO., Alk CN NH~ TKN TOC Cr6+ CIO 

{)_t.)J w pH TDS c{F )No3 NO, SO O-P04 Alk CN NH3 TKN TOC Cr6+ C104 
'-" 

pH TDS Cl F N03 NO? SO 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO 0-PO Alk CN NH3 TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH3TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? SO 0-PO Alk CN NH3 TKN TOC Cr6+ CIO., 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO., 0-PO Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO" 0-PO Alk CN NH3 TKN TOC Cr6+ CIO., 

pH TDS Cl F NO~ N02 S04 0-PO.t Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO., 0-PO., Alk CN NH~ TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO., O-P04 Alk CN NH3 TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO., O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO., 0-PO Alk CN NH~ TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

ni-l Tn~ r.I F Nn. Nn. !=:() ()_p() Alk r.N NH TKN Tnr. r.rR+ r.In 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: 36648C6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

1
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof 1 
Reviewer: .:Je> 

2nd Reviewer: .Q1 

~~ N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
'rL N/A Were all m1t1al and contlnumg calibration venf1cat1on percent recovenes (%R) w1th1n the control lim1ts of 90-11 0% for all analytes except mercury (80-120% )? 
LEVELJVPNL Y: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients .:::_0.995? 

Y) N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
7 

1f n,t .. r,lihr<>tinn In .dn<>luta Of.~ A· ~<>rnnlac::: Ou<>lifir:otinn nf n:ot:o 

06/22/16 CCV (15:51) F 81 (90-110) 2-10, 12 J-/UJ/P ( det) 

06/22/16 CCV (20:23) F 83 (90-110) All Soils J-/UJ/P (det) 

L__ 
06/22/16 CCV (3:14) F 115 (90-110) 13-15 J+deUP ( det) 

Comments: ________________________________________________________________________________________________________________ _ 

METCAL.wpd 



LDC #: 36648C6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~-Pf:-N!..!!.!./A.!... Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_of_\_ 

Reviewer: <3 \) 
2nd Reviewer: ..~._O...:.:JA:::::...~.....,..--

-..!....I.~.!CN!!.!/A...!... Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
lh of 4 or more, no action was taken. 
ty N N/A Were all duplicate sample relative percent differences (RPD) _:: 20% for samples? 
L,RYEL IV ONLY: 
t?'N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
# M~/M~n rn M~+r;v .1\n~lu+o 0/ c. o•c. RPn II imitc::l .II ~~"""'"'" "' .. ·-·· ·-

18/i5 \C{ s F 71 (90-110) 71 (90-110) All Soils J-/UJ/A (det) 

- -----

Comments: ____________________________________________________________________________________________________________ ___ 

36648C6.wpd 



LDC#: 36648C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 13 15 RPD (~50) 

Total Cyanide 0.030 0.023 26 

Fluoride 22.9 41.5 58 

Page:_l_of~ 
Reviewer:~ / 

2nd Reviewer:~ 

Qualification 
(Parent only) 

Jdet/A (del) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648C6.wpd 



LDC #: 1:f.k'*~W Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_l_ of _i_ 
Reviewer: ~ "'V 

Method: lnorganics, Method Seo - ~ 
2nd Reviewer:-4__ 

The correlation coefficient (r) for the calibration of ~ was recalculated. Calibration date: ~ ~ '"2.'""2...\ \\0 

An initial or continuing calibration verification percent recovery ("'oR) was recalculated for each type of analysis using the following formula: 

"'oR= Found X 100 

True 

Type of analysis 

Initial calibration 

.:S:C...'\1 \l..',oo 
Calibration verification 

-:::lC..-\) '3'-0"S. 
Calibration verification 

Lc-~ L..;r:.:c1 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

c.-a-..J s4 

s5 

s6 

s7 

6-) 
~~~ 

D~~~wt\\v -
t= 0--~~~l 

p- \,o¥\~"--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or .-2 r or .-2 (Y/N) 

0 -0.00871 

0.01 0.449 0.99961 0.99990 

0.025 0.98 ~~ 
0.05 2.02 

0.1 4.09 

0.2 8.12 

0.4 15.4 

~-..;:-V.S:Z.... 

~~ 0 .7_.~\.... qct._ y,.~ \007':~ -
\vv..~ \s.- C\~"1 \?- 4..~%~ '~ 
\~c \ o-;.~ 1 .. '?-- los,~"'/.~ l, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·-----------------------------------------------

-1: '?ov\1\d.\~ 



LDC#: ~b~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of \ 
Reviewer: QS::> 

2nd Reviewer: .S... 

METHOD: lnorganics, Method .Seo ~ ·s: 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = jS-DI x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

t_c__~ Laboratory control sample 

l ~ '_o "S 

M-S Matrix spike sample 

r;_~',;~ 

"Q~~ Duplicate sample 

\\·-o\tJ 

Comments: >k-~ 

TOTCLC.6 

S= 
D= 

Element 

c~ 

t==-

c_r-) 

Original sample concentration 
Duplicate sample concentration 

Found/S True I D 
(units) (units) 

-z_-z,t\\,~ \0~~~ 

(SSR-SR) 

l-~'\~~ \0.~~~ 

<Z~\~~~ 2-.~~~~ 

I 
I 

eecalculated 

II 
eet!Od:ed 

I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

z_ ~ .:t._ ':.)/. <?- 2~:S.<1~~ ~~ 

t\ 0 1-?-- t\%¥- ~ 

~1-~ 0_""/,~Q .......: 



LDC #: ;SJ.o~ 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___lot~ 
Reviewer: 0"V 

2nd reviewer: C/'=- / 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
· N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _.....::(::..-'Z-~)-'--__ G_N,__ _________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 1\ 'lk ~ecalculation: 
,....,.._ 0tCY2...'S..~- Q,OOOd\ 

""'\)'; \ -=- \ 

# Sample ID 

2.. 

6 
L\. 
s 
lo 
\ 
g, 
~ 
lO 
l2 
\~ 
\\..\-
\~ 

1o ~J;c\,.',..:: D5'f;C,(o 

~:::..D ~'2-U '" 

Analyte 

c.~ 
q_) 
p 
LN 
c_,__) 

F 
~ 

t=-
t= 
~ 
~ 

F-
F 

G ,\i..-z..o-* 0.<::>-z..~<::,- O,~c_~""''J 

(Q~) (o,~~ 

Reported Calculated 
Concentration Concentration Acceptable 
M\~J ("{W:I. \~l (Y/N) 

'"-.l--..) 

o~\' ~ 0 ,\\ 

0 -.\.' 0-.\\ 

I.\ A\ l.\- ,'\. \ 
\~~ \~ ~ 
'2--0 2.,0 

8(o:J Sto~ 
8\,'-\- 8A .'-\-
St.\:,~ ~L\~ 

0\.~ 0\,R 
41.~ ~-l '"'S. 
0-~ 0 -0 '3:.<.:) 

S-L.~ s;.-"2..~ 

lt\.~ ~\-~ ·~ 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 3664801 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 
CFSB-131-S0-1 0-12 460-115731-2 Soil 06/17/16 
CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 
CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 
CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 
CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 
Trip Blank 460-115731-7 Water 06/17/16 
CFMW-EB1 0-AQ 460-115731-8 Water 06/17/16 
C FMW-023a-SO-O. 5-2 460-115731-10 Soil 06/17/16 
CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUXASSOCIATESICOLUMBIA FALLS\36648D1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/18/16 2-Hexanone 25.6 CFSB-131-S0-18-20 UJ (all non-detects) A 

06/15/16 Acetone 21.1 CFSB-131-S0-0.5-2 J+ (all detects) A 
CFSB-131-S0-1 0-12 
CFSB-131-S0-22-23 
CFSB-130-S0-0.5-2 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %D Samples Flag A orP 

06/26/16 Chloromethane 38.1 CFSB-131-S0-18-20 J- (all detects) A 
(07:06) Vinyl chloride 27.2 UJ (all non-detects) 

Methyl cychlohexane 24.4 
2-Hexanone 22.9 

06/26/16 2,2-Dichloropropane 25.8 CFSB-131-S0-18-20 NA -
(07:06) 

06/24/16 Chloromethane 20.4 CFSB-131-S0-0.5-2 UJ (all non-detects) A 
CFSB-131-S0-10-12 
CFSB-130-S0-0.5-2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB9-AQ (from SDG 460-115648-1) and CFMW-EB10-AQ were 
identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB9-AQ 06/16/16 Methylene chloride 5.9 ug/L CFSB-131-S0-0.5-2 
CFSB-131-S0-1 0-12 
CFSB-131-S0-18-20 
CFSB-131-S0-22-23 

CFMW-EB 1 0-AQ 06/17/16 Methylene chloride 6.0 ug/L CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found in 
the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

5 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS 460-375923 Chloromethane 62 (63-138) 58 (63-138) UJ (all non-detects) p 
(CFSB-131-S0-18-20) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, and LCS/LCSD %R, data were qualified as 
estimated in eight samples. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary - SDG 460-115731-1 

I Samele I Comeound I Flag I A or P 

CFSB-131-S0-18-20 2-Hexanone UJ (all non-detects) A 

CFSB-131-S0-0.5-2 Acetone J+ (all detects) A 
CFSB-131-S0-1 0-12 
CFSB-131-S0-22-23 
CFSB-130-S0-0.5-2 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 

CFSB-131-S0-18-20 Chloromethane J- (all detects) A 
Vinyl chloride UJ (all non-detects) 
Methyl cychlohexane 
2-Hexanone 

CFSB-131-S0-0.5-2 Chloromethane UJ (all non-detects) A 
CFSB-131-S0-1 0-12 
CFSB-130-S0-0.5-2 

CFSB-131-S0-18-20 Chloromethane UJ (all non-detects) p 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Laboratory control samples 
(%R) 

Volatiles - Laboratory Blank Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 3664801 VALIDATION COMPLETENESS WORKSHEET Date: 7/;'2/;h 
SDG#: 460-115731-1 LeveiiV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_jof 1-
Reviewer:____e:t_..........-

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS lnstrument_p_erformance check 

Ill. Initial calibration/leV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 I 
2 I 
3 J 

43 

5 I 

6 '2 

'?S 
~t)' 
9 ?> 
101-

fi' -12~ 
13~ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-131-S0-0.5-2 

CFSB-131-S0-10-121 

CFSB-131-S0-18-20 

CFSB-131-S0-22-23 

CFSB-130-S0-0.5-2 

CFSB-130-S0-1 0-12 

Trip Blank 

CFMW-EB10-AQ 

CFMW-023a-S0-0.5-2 

CFMW-023a-S0-1 0-12 
' 
~ 4!o0 - '? 7f4 '-~ ~ 
' 316"~3>0 -

-;15"'H? 

I I 
A-,_b 

A 
6.. t.SW 0~ ~S) 
~~ 
.b 
:;vJ ee,..,. ~ 

A 
tJ Q/S 

.!:>~ ~10 

t-J 
A 
A 
A 

A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

('1)-MS? ~lol'J- ~16""4r ~ 
... MP, %o- ?15 85'-1 

L:\Roux Associates\Columbia Falls\36648D1W.wpd 1 

Cam meets 

6-\~·J?o { Y \ c " .!= "J{J 
I I 

c..... CAl t:::_Rt) 

f .J.I. n -I\ ~t.j.P, ... ~ 
~ 

"t:i>.: ~FM.'W -'t~9 -Afl ;:_t(Te;7 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115731-1 

460-115731-2 

460-115731-3 

460-115731-4 

460-115731-5 

460-115731-6 

460-115731-7 

460-115731-8 

460-115731-10 

460-115731-11 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Water 06/17/16 

Water 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Level IV checklist_8260B_rev01.wpd 

Page:_{__ of~ 
Reviewer: r -J 

2nd Reviewer: ~ 



LDC#: 

Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer:_f'V 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
------ -

i A. Chloromethane AA. Tetrachloroethane AAA. 1 ,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 

I B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane J 
N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-MethyJpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

I S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

I T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1, 1 ,2-T richloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

' 

I U. 1,1 ,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

W. lsopropylbenzene VW. 4-Ethyltoluene wvv. Methyl methacrylate V1. 2-Methylnaphthalene : V. Benzene 

I 
W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_long list.wpd 



LOC#: 0~~~R.0/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Jllepse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l.Yf\ .... 

--~- ~-- ····~·-· --··-·--·-·· --····---·-·· -------·- _____ J ___ -·--· ---·· ----- ·-· ---·· ···--·-···-··-· 

Y ,N t>/IA Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1- (oiJ'2JII!o \C"- "2- :t '2.-S·(d !> M PJ 4-lo 0 - ~-p~-~ ,.- 7::> 

l?s-0 

-t ie>lrs- II V1 \cv-4 f ~J. I \"2- 4--vto Oj, I 0 
"LO..j-2.- Mf? 4~po-?15"0~s-

M~ 41oO-~-n;B30 
M\?, 4loO - -p 7 '5" GJ I ~ 

ICVvoa.wpd 

Page:_Lof_2 

Reviewer: FT 
2nd Reviewer: ~ 

Qualifications -J,-/v...J/A (NO ) 
/ 

j-~'~/A ouJ Uti\ 



LDC #: 2JC:,6'/ &' jJ) VALIDATION FINDINGS WORKSHEET Page:~of / 

Reviewer:-'--FT_,__ __ Continuing Calibration 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: ~ 

...... ' 

ft>J N/A 
YIN kJ/A • • .._.,_ ._.,. 1'-~- ..... ,,....,I''''_. ... , .. ,,.,, .. ,,..., .................... ,...,,,.....,,,.,...,,, ..... ...,, ~-'-' IU- ............ ~"""'"""'-"I 'lol '' 0 

'-" 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

- eol 2 ro II~ CCI\/- l/ A ~B-} '3 M~ ~loO- '151"P~ ~-/IAJ /P tJO 
- OloCo e.. .21-~ (a r- ) ~ J 
4 e- ~5·~ J4JAt/P tJ\'? - iTTT 7-~.J j -Jud / f D~\ 
- 1: 1-~.~ 1 NO 

l-lt1~ IM~- '\ ____ _I 
A 

I 
7.0 -L-J 

I I'• 2- 1 .;-, . J J-)u.J /A \VJ? I _ Nll? Lf t.,o- ~15""G?~ 

CONCAL.wpd 



LDC#: 0Cb L.j 8' .1)) VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 
, N NIA Were field blanks identified in this SDG? 

'N NIA ~j~ target compounds detected i~n the field blanks? 
"' Associated sample units: W\ 

... __ rl ... '''A -----.-----.. ----· -,.- ,, 
Field blank type: (circle one) Field Blank I Rinsate I Trip Blank I Other: 

Compound Blank ID 

I .. I ~~ I I I 
E' 6".01 

u0y-Jv 

Field Blank I Rinsate I Trio Blank I Other: 

Blank ID 

·\1 (...Q 

t:1? -:::.- ~'F- MW - i=''b'1- A cQ, 
( ~0- \\~'-}-10 -1 ) 

eel? Associated Samples: 

Sample Identification 

I I I 

c-\? Associated Samoles: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer_,_: -'c::;;L_.--;r-

' -:P '+ \'f'l)) ) 

I I I I 

9,tu 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RI k' ll C:f""") wnrl 



LDC #: 3t.t:,L/$/.D j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Y ~ J4tA . . -· --·- -- f.''-·--····-----··-- ·-·. -··-·-·-···-f.''-·--···-···-·-··-- ... ............ ,,_ -- .............. 
LCS LCSD 

# LCS/LCSD ID Compound %R (Limits) %R(Limits) RPD (Limits) Associated Samples 

\..C1:. '1"'0- ~7$~2-~ A (ol ( (o~-\?~ sf; ( (..~-r;-1) ( ) ~ MB 'iiPO- ~1'59r? 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: __!at____! 
Reviewer: ___,_F_,_T---=~-

2nd Reviewer: ~ 

Qualifications 

J7 vt..J If t'JD 



LDC#: 30~¥~») 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f __ / 

Reviewer: FT 

2nd Reviewer: _q____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC#: ·.3h t.ij~ J:J / 

METHOD: GCMS 8260B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: -~f / 
Reviewer: FT 

2nd Reviewer: 0 =---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2016 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 



LDC#: 36~L;t~.O/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/18/2016 F 

GCMS2 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.7487 0.7487 

0.4846 0.4846 

1.4958 1.4958 

0.8555 0.8555 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7213 0.7213 12.6 

0.4604 0.4604 4.7 

1.5335 1.5335 7.8 

0.3000 0.3000 7.4 

Recalculated 

%RSD 

12.6 

4.7 

7.8 

7.4 



LDC#: .36bY8P/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C;.)/(A;.)(C.) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, Ais =Area of associated internal standard 
c.= Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Com_yound_lReference internal Standard) . (initial) _lCGl ICCl 

1 
1!~-2- 1../'2-fo /J !o r- (IS1) 0 -12..1:? 0.10~4- o.lOB~ 
O,O(p C.; (IS2) o. L.}L,o4 o. ~?stl 0-~?50 

y 
(IS3) \ .,~~5" 1-47~ I -47 q-

f>t> (IS4l o. -;oo 0-l41o~ o.llfio3 
fiS!i\ 

2 
~-4 (p 1~ /ll:, 'b.. (IS1) 1-l4£f1 \·l.oS 7 I .tpc;;/ 
OS~ c.. (IS2) o Ah~ o-~1 ~I b.?;,-,,7 

v (IS3) ~i-4'03 I· Coo9 \-to0"'1 

E?l~ (IS4) o.~oa.f? o. ~~~0 0-2.~~0 

IIS5) 

U\1- 't- (,f-'1/)tt, 
3 :-b \·19'); \·193 

'L\:02.. 
(!,./ 0-~l~:r O.L\-lv)/ 

" l.lo'1, 4 \·b94 
J2\?~ ~IJ 0 ."\ l (., 7f oc:=,lb)(' 

c.M-4- f../7. "/ll4 \-l~/ \-1'2>1 4 
OC3'-f o. '+tl-07 0-L.\~01 

\. $' 9'? \-~9? 

... 0· C6blb 0-~10 

CON CAL 41S.WPD 

Reported Recalculated 
%0 %0 

1-~ 
,_2( 

"Z-7·2.. :2-l~ 

3·~ ?,,~ 

~-) ", ) 
~.j/ tOy 

~~-"2..-- ,~;,-

1-4 -,.J 
10· c.f ,o.LJ 

- -:;L -~ 7--~\ 

" . )r 
,, ·2-

16 . I ,~./ 

H-0 l'+fl 

o-1 o.7 
s ·I ~ ~ J ", -::, ~-) 
-:r·J 7-D 



LDC#: 3~~y~,D) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C~)/(A~)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, A~ = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound /Reference internal Standard} linitiall ICCl ICCl 

1 ~-E lo /z.!\1 (t, r (IS1) o:z.ep:z-1 t?. -z.-»4 0.~){..1 

-c:;.:,? £:!., (IS2) 0.'3-; ~'Z- 0-:??~ o. ??&'S" 

" (IS3) ·\.?loS~ \. :?4 4 \·?~~ 
e>b (IS4) o.-rsg) 0.1~~0 0·1~;,0 

IIS5\ 

2 (IS1) 

(IS2) 

(IS3) 

(IS4) 

IIS5\ 

3 

I 4 I I I II II I 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

ro·Y I~·Y 
I· tt, 1-~ 
1·? 1-~ 
q.~ ~.L) 

II I I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

I 10 Sample *' 
Surrogate 

Spiked 

Dibromofluoromethane su.O 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 
y 

Samp e I D 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I 10 Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamPle 10 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Rej:lorted 

~~ ·~ <i"' 
'f9·t.\ CJOf 
~/p.~ "'~ Ll"\ . 'V 9~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Recovery Percent 

Recalculated Difference 

'6~ 0 
94 
't:\ 
4'£ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~~ lo'(- $? /)) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c::::=ry 

c....:::._ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: L.CJ::> t.\~0- ~9 '2- '? 

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I 1 ------ m I I cs II I csn II I CSII csn I 

a~~~c$ I ' Pe~"'l"'ove~ ' II Pecoent ieoove~ II r II 
.•:;;~:~>;;··;~!)R~~:~I,f>\it~f:1•1B~~'~::t!;\i,i:_~'>1: LCS LCS Reported Recalc. "e_QCJ_rt~-u __ F._E!<;CII<;_. ______ Reported Recalculated 

1.1-Dichloroethene ,.o \.Q \·OY 0 -"\6'LI Jo?--- \PY 9S"' ~ 1 7 
Trichloroethene 1·0., o.~q~ \0? \0~ 9~ ~4 3 _3 
Benzene '·i '32<' b-~~'i ~4 4~ 90 90 4 + 
Toluene o,q~o 'i) .417 ~? 'f? ,, 9) y r 

~.:? Chlorobenzene '1!d 9!d o.qtoo 0.0??"3 '1? 3 .:3 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

-'---r-:---'-'N:!.!./A_,_ Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = ffix}(I.)(DF) Example: 
(A;.)(RRF)(V.)(%S) 

-#l 6J Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

(q) dooo) internal standard 
Cone. = ( 201 7--01 J (~J I. = Amount of internal standard added in nanograms 

(ng) ( b08"tb0 ) ( o.~=t? 7 ) (s- ?(..l)(o.'H 
RRF = Relative response factor of the calibration standard. 

v. = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). o.oo 1/ ~~t~~ Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36648D2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 
CFSB-131-S0-10-12 460-115731-2 Soil 06/17/16 
CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 
CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 
CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 
CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 
CFMW-EB10-AQ 460-115731-8 Water 06/17/16 
CFMW-023a-S0-0-0.5 460-115731-9 Soil 06/17/16 
CFMW-023a-S0-0.5-2 460-115731-10 Soil 06/17/16 
CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 
CFI SS-006-S0-0-0. 5 460-115731-13 Soil 06/17/16 
CFISS-006-S0-0.5-2 460-115731-14 Soil 06/17/16 
CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 
CFISS-007 -S0-0.5-2 460-115731-16 Soil 06/17/16 
CFISS-DUP1-SO 460-115731-17 Soil 06/17/16 
CFISS-008-S0-0-0.5 460-115731-18 Soil 06/18/16 
C F I SS-008-S0-0. 5-2 460-115731-19 Soil 06/18/16 
CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 
CFISS-015-S0-0.5-2 460-115731-21 Soil 06/18/16 
CFISS-006-S0-0.5-2MS 460-115731-14MS Soil 06/17/16 
CFISS-006-S0-0.5-2MSD 460-115731-14MSD Soil 06/17/16 

1 
V:\LOGIN\ROUXASSOCIATES\COLUMBIA FALLS\36648D2A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/16/16 Caprolactam 46.7 All water samples in NA -
Atrazine 33.7 SDG 460-115731-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flaa A or P 

06/23/16 Caprolactam 29.4 CFSB-131-S0-0.5-2 UJ (all non-detects) A 
CFSB-131-S0-10-12 
CFSB-131-S0-22-23 
CFSB-130-S0-0.5-2 
CFSB-130-S0-1 0-12 

06/24/16 3-Nitroaniline 24.1 CFSB-131-S0-18-20 NA -
(03:25) 2,4-Dinitrophenol 28.7 CFISS-006-S0-0.5-2 

4-Nitrophenol 43.7 
2,4-Dinitrotoluene 28.5 
4-Nitroaniline 41.3 

06/24/16 2,4-Dinitrophenol 33.7 CFMW-EB 1 0-AQ UJ (all non-detects) A 
(16:45) 4-Nitrophenol 25.3 UJ (all non-detects) 

06/24/16 Bis(2-ethylhexyl)phthalate 24.1 CFMW-EB10-AQ NA -
(16:45) 

06/25/16 lndeno(1 ,2,3-cd)pyrene 21.8 CFI SS-006-S0-0-0. 5 J+ (all detects) A 
Dibenzo(a,h)anthracene 20.8 CFISS-DUP1-SO J+ (all detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB9-AQ (from SDG 460-115648-1) and CFMW-EB10-AQ were 
identified as equipment blanks. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 
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Affected 
Sample Surrogate %R (limits) Compound Flag A or P 

CFSB-130-S0-0.5-2 2,4,6-Tribromophenol 5 (1 0-95) Phenol R (all non-detects) p 
2-Chlorophenol R (all non-detects) 
2-Methylphenol R (all non-detects) 
2-Nitrophenol R (all non-detects) 
2,4-Dimethylphenol R (all non-detects) 
2,4-Dichlorophenol R (all non-detects) 
4-Chloro-3-methylphenol R (all non-detects) 
2,4,6-Trichlorophenol R (all non-detects) 
2,4,5-Trichlorophenol R (all non-detects) 
2,4-Dinitrophenol R (all non-detects) 
4-Nitrophenol R (all non-detects) 
4,6-Dinitro-2-methylphenol R (all non-detects) 
Pentachlorophenol R (all non-detects) 
3,4 Methylphenol R (all non-detects) 
2,3,4,6-Tetrachlorophenol R (all non-detects) 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFISS-006-S0-0.5-2MS/MSD 1,1 '-Biphenyl 55 (64-103) - J- (all detects) A 
(CFISS-006-S0-0.5-2) 1 ,2,4,5-Tetrachlorobenzene 53 (62-109) - UJ (all non-detects) 

1 ,4-Dioxane 28 (29-73) -
3&4-Methylphenol 50 (57-113) -
2,4,5-Trichlorophenol 49 (59-105) -
2,4,6-Trichlorophenol 53 (61-107) -
2,4-Dichlorophenol 56 (59-99) -
2,4-Dimethylphenol 50 (60-98) -
2,4-Dinitrophenol 7 (26-137) 8 (26-137) 
2-Chloronaphthalene 53 (63-1 02) -
2-Chlorophenol 53 (58-95) -
2-Methylnaphthalene 58 (64-102) -
2-Methylphenol 55 (56-99) -
2-Nitrophenol 49 (63-103) -
4,6-Dinitro-2-methylphenol 18 (51-124) 19 (51-124) 
4-Bromophenyl-phenyl ether 55 (65-114) -
4-Chlorophenyl-phenyl ether 61 (63-107)· -
Acenaphthylene 56 (63-1 02) -
Anthracene 58 (66-1 05) -
Benzaldehyde 45 (55-116) -
Benzo(a)anthracene 59 (65-106) -
Benzo(a)pyrene 60 (68-111) -
Benzo(b )fluoranthene 50 (67-116) 58 (67-116) 
Bis(2-chloroethoxy)methane 56 (61-102) -
Bis(2-chloroethyl) ether 53 (58-1 02) -
Bis(2-ethylhexyl)phthalate 58 (60-125) -
Butylbenzylphthalate 59 (62-123) -
Caprolactam 30 (44-129) 36 (44-129) 
Chrysene 58 (64-105) 61 (64-105) 
Dibenzofuran 59 (62-102) -
Dimethylphthalate 62 (64-108) -
Fluoranthene - 50 (59-109) 
Fluorene 64 (65-108) -
Hexachlorobenzene 59 (65-117) -
Hexachlorobutadiene 55 (60-105) -
Hexachloroethane 52 (60-94) -
lsophorone 59 (60-102) -
Naphthalene 61 (64-99) -
Nitrobenzene 53 (59-102) -
N-Nitrosodiphenylamine 52 (71-119) -
Pentachlorophenol 30 (47-115) 37 (47-115) 
Phenanthrene 55 (66-1 05) 58 (66-105) 
Phenol 54 (55-99) -
Pyrene 47 (55-126) -

Relative percent differences (RPD) were within QC limits with the following exceptions: 
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Spike ID RPD 
(Associated Samples) Compound (Limits) Flag 

CFISS-006-S0-0.5-2MS/MSD Biphenyl 32 (:>30) NA -
(CFISS-006-S0-0.5-2) 1 ,2,4,5-Tetrachlorobenzene 33 (S30) 

1 ,4-Dioxane 33 (:>30) 
2,4,5-Trichlorophenol 32 (:>30) 
2-Chloronaphthalene 34 (:>30) 
4-Bromophenyl-phenyl ether 34 (:>30) 
Acenaphthylene 32 (:>30) 
Bis(2-ethylhexyl)phthalate 36 (:>30) 
Butylbenzylphthalate 34 (:>30) 
Di-n-octylphthalate 31 (S30) 
Hexachlorobenzene 33 (:>30) 
Hexachlorobutadiene 32 (:>30) 
Hexachlorocyclopentadiene 41 (S30) 
N-Nitrosodiphenylamine 35 (:>30) 

CFISS-006-S0-0.5-2MS/MSD Dibenzo( a, h )anthracene 34 (S30) J (all detects) A 
(CFISS-006-S0-0.5-2) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS 460-375322 N-Nitrosodiphenylamine 68(71-119) - UJ (all non-detects) p 
(CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFI SS-006-S0-0-0. 5 
CFISS-006-S0-0.5-2 
CFISS-007 -S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.85 0.44 64 (:>50) J (all detects) A 
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Concentration (mg/Kg) 

Compound CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag 

Acenaphthene 7.4 2.9 87 (:o;SO) J (all detects) 

Acenaphthylene 0.79 0.098U 156 (:o;SO) J (all detects) 
UJ (all non-detects) 

Anthracene 26 7.6 110 (:o;SO) J (all detects) 

Benzo(a)anthracene 77 22 111 (::;SO) J (all detects) 

Benzo(a)pyrene 75 23 106 {S50) J (all detects) 

Benzo(b )fluoranthene 100 30 108 {S50) J (all detects) 

Benzo(g,h,i)perylene 49 19 88 (::;SO) J (all detects) 

Benzo(k)fluoranthene 36 13 94 (:o;SO) J (all detects) 

Carbazole 15 4.4 109 {S50) J (all detects) 

Chrysene 88 25 112 (:o;SO) J (all detects) 

Dibenzo(a,h)anthracene 13 4.4 99 (::;SO) J (all detects) 

Dibenzofuran 4.5 2.1 73 (::;SO) J (all detects) 

Fluoranthene 130 40 106 (:o;SO) J (all detects) 

Fluorene 7.9 2.9 93 (::;SO) J (all detects) 

lndeno(1 ,2,3-cd)pyrene 54 20 92 (:o;SO) J (all detects) 

Naphthalene 2.5 1.7 38 (::;SO) -

Phenanthrene 110 33 108 {S50) J (all detects) 

Pyrene 140 44 104 {S50) J (all detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate %R, data were rejected in one sample. 

Due to continuing calibration %D, MS/MSD %R and RPD, LCS/LCSD %R, and field 
duplicate RPD, data were qualified as estimated in eighteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-115731-1 

Sample Compound Flag A orP 

CFSB-131-S0-0.5-2 Caprolactam UJ (all non-detects) A 
CFSB-131-S0-1 0-12 
CFSB-131-S0-22-23 
CFSB-130-S0-0.5-2 
CFSB-130-S0-1 0-12 

CFMW-EB 1 0-AQ 2,4-0initrophenol UJ (all non-detects) A 
4-Nitrophenol UJ (all non-detects) 

CFISS-006-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFISS-OUP1-SO Oibenzo{a,h)anthracene J+ (all detects) 

CFSB-130-S0-0.5-2 Phenol R (all non-detects) p 
2-Chlorophenol R (all non-detects) 
2-Methylphenol R (all non-detects) 
2-Nitrophenol R (all non-detects) 
2,4-0imethylphenol R (all non-detects) 
2,4-0ichlorophenol R (all non-detects) 
4-Chloro-3-methylphenol R (all non-detects) 
2,4,6-Trichlorophenol R (all non-detects) 
2,4,5-Trichlorophenol R (all non-detects) 
2,4-0initrophenol R (all non-detects) 
4-Nitrophenol R (all non-detects) 
4,6-0initro-2-methylphenol R (all non-detects) 
Pentachlorophenol R (all non-detects) 
3,4 Methylphenol R (all non-detects) 
2,3,4,6-Tetrachlorophenol R (all non-detects) 
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Sample Compound Flag AorP Reason 

CFISS-006-S0-0.5-2 1,1 '-Biphenyl J- (all detects) A Matrix spike/Matrix spike 
1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) duplicate (%R) 
1 ,4-Dioxane 
3&4-Methylphenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2 ,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyl ether 
4-Chlorophenyl-phenyl ether 
Acenaphthylene 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Caprolactam 
Chrysene 
Dibenzofuran 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

CFISS-006-S0-0.5-2 Dibenzo(a,h)anthracene J (all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

CFMW-023a-S0-0-0.5 N-Nitrosodiphenylamine UJ (all non-detects) p Laboratory control samples 
CFMW-023a-S0-0.5-2 (%R) 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CF I SS-008-S0-0-0. 5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 
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I Sample I Compound I Flag I A orP I Reason 

CFISS-006-S0-0-0.5 2-Methylnaphthalene J (all detects) A Field duplicates (RPD) 
CFISS-DUP1-SO Acenaphthene J (all detects) 

Anthracene J (all detects) 
Benzo(a)anthracene J (all detects) 
Benzo(a)pyrene J (all detects) 
Benzo(b)fluoranthene J (all detects) 
Benzo(g, h, i)perylene J (all detects) 
Benzo(k)fluoranthene J (all detects) 
Carbazole J (all detects) 
Chrysene J (all detects) 
Dibenzo(a,h)anthracene J (all detects) 
Dibenzofuran J (all detects) 
Fluoranthene J (all detects) 
Fluorene J (all detects) 
lndeno(1 ,2,3-cd)pyrene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

CF I SS-006-S0-0-0. 5 Acenaphthylene J (all detects) A Field duplicates (RPD) 
CFISS-DUP1-SO UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified 'in this SDG 
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LDC #: 36648D2a 
SDG #: 460-115731-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ' /'PJ/;b 
Page:P_ 

Reviewer:~/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 \ 

2 I 

3 \ 
4 I 
5 1 
6 1 

7~ 

8"2-

92 
10,. 

11 "). 

122-

13 2.. 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-131-S0-0.5-2 

CFSB-131-S0-1 0-121 

CFSB-131-S0-18-20 

CFSB-131-S0-22-23 

CFSB-130-S0-0.5-2 • 

CFSB-130-S0-1 0-12 

CFMW-EB10-AQ 

CFMW-023a-S0-0-0.5 

CFMW-023a-S0-0.5-2 

CFMW-023a-S0-1 0-12 

CFISS-006-S0-0-0.5 

CFISS-006-S0-0.5-2 

CFI SS-007 -S0-0-0. 5 

0 

I I Ccmmeots 

A-tA 
A 

~,c,w 0 /D ~Of: 'U) (2--- ''"!!:"3D\ 
SvJ c.ov ~ -:1-U 

b ( IJL.co- I\Q,.49,-l J 
'6' i!> ,::;. 7 

~ / 

tlO E"\0:: c.rM.W- ef:>'"\- At;)._ 

..5W 
.>W 
.s~ ~ 

~....0 \) ;: \\ 

D. 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-6 \? 

]0 

I\~ 
I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115731-1 

460-115731-2 

460-115731-3 

460-115731-4 

460-115731-5 

460-115731-6 

460-115731-8 

460-115731-9 

460-115731-10 

460-115731-11 

460-115731-13 

460-115731-14 

460-115731-15 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Water 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 
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LDC #: 36648D2a 
SDG #: 460-115731-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14-z. CFISS-007 -S0-0.5-2 460-115731-16 

15-z. CFISS-DUP1-SO 0 460-115731-17 

16~ CFISS-008-S0-0-0.5 460-115731-18 

17?. CFISS-008-S0-0.5-2 460-115731-19 

18~ CFISS-015-S0-0-0.5 460-115731-20 

19~ CFISS-015-S0-0.5-2 460-115731-21 

20').. CFISS-006-S0-0.5-2MS 460-115731-14MS 

211/ CFISS-006-S0-0.5-2MSD 460-115731-14MSD 

22 

23 

24 

25 

26 

,?7 

Notes· 

r Nlb 4foo.-? 15"~0 
.,.... 
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0 MPJ ~lao- ?Is ~c; J. 1--" 
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Soil 
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Date: 1 jw /J!, 
Page: "J.uf ;.. 

Reviewer: P~ 
2nd Reviewer: '0 

Date 
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06/17/16 
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06/17/16 

06/17/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanal sis erformed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

Level IV Checklist_8270D_rev01.wpd 

Page:_Lot Y 
Reviewer: eJ_ 

2nd Reviewer: 'OJ 



LDC#: 7 {,{o"f-C60 d~ VALIDATION FINDINGS CHECKLIST 

Level IV Checklist_8270D_rev01.wpd 
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Reviewer: f2 
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r~ 

c.1ct 

( ~henol 
-

T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 
..-... 

( I;) 2-Chlorophenol c 'iA-chJoro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA,. Dibenzothiophene 
~ 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene ( P~ 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene ( . ~.4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. DibenzJa,h)anthracene DODD. cis/trans-Decalin 
1- --

( ~Methyl phenol ( 9.4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

- I..-. 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene ( ~Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Jsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

h 

( ~-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

h 

( ~2,4-Dimethylphenol ( H~2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

1-

P. Bis(2-chloroethoxy)methane ( ~~4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 1, l- I L\ I~ 
g_ Teh~dl\\.ore ~") ""' 

,2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW.Benzonaphthothiophene s 3-1 4 ~efP..r.t/fhe'iC J 
R. 1,2,4-Trichlorobenzene KK. 2.4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene -(_ PPP~I ~~ 'f1 (,-

~frq~J?/orotJAPrz-o I 
S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
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LDC#: .5~c. Y~LJdq_ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
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#l I I Finding %0 
Date Standard ID Compound (Limit: <30.0%) 
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LDC#: .3~~¥~Po'>q__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~·t-i ~iA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YIN/N/A VVt::IC Ctll /OLJ OIIU f'\r\.1;:) VVILIIIII LIIC VCIIIUc:tliUIIl...lllt::IICI Ul "'-£V -IOU CIIIU ...>U.UV 1""\.r\.r ( 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 
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LOC #: 3 ~t;.~ V t!) ;;Jot._ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

. . . 
'yl'i ~ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

'4-NLA '- Y./1 Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Yl \J MIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

# I I I Finding %0 I Finding RRF I Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

I: I~~~~ I I I I I 
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LDC #: 3 ~~f"$jLJcA_ 
METHOD: GC/MS BNA (EPA SW 846 Method 827CJ0 

i~NtA 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

fi 

y/fl)N/A II.....,,, 'v'' .,,._.V ,...,.._. .... Ulfo.AII ,..., ,.......,,...,...,,~~,., 11'1\.AV '-4 1...,'-"IU ..... IyviV f"' .... II'""IIII ..... U I.V "-''-"11111111 /VI'\; 

# Sample ID Surrogate "'oR (Limits) 

£ l'f:>f' .;- ( \0-~q') 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 
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LDC #: 3 C.~/(~IJ .;>q__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 
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qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. 

"'1 • f .. I I A . . ..... ---- ~ ···-····-- -··-·J ___ ---·J -- --···.-·-- -· ---·· ···-···--· 
yfN MA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115731-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: Ll34879.D 

Lab ID: 460-115731-14 MS Client ID: CFISS-006-S0-0.5-2 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1'-Biphenyl ec'\5 ~. 3.90 0. 033 u 2.14 55 64-103 Fl 
1,2,4,5-Tetrachlorobenzene ~•aJ N 3.90 0. 029 u 2.08 53 62-109 Fl 
1,4-Dioxane J:...l- .I. 3.90 0.10 u 1.11 28 29-73 Fl 
2,2'-oxybis[l-chloropropane] \-\ 3.90 0.016U 1. 94 50 42-119 
2,3,4,6-Tetrachlorophenol 8"00 ~ 3.90 0. 036 u 1.96 50 57-113 Fl 
2,4,5-Trichlorophenol 7- 3.90 0. 038 u 1. 92 49 59-105 Fl 
2,4,6-Trichlorophenol 'I 3.90 0. 011 u 2.07 53 61-107 Fl 
2,4-Dichlorophenol 6( 3.90 0.0091U 2.19 56 59-99 Fl 
2,4-Dimethylphenol €Y 3.90 0. 085 u 1. 94 50 60-98 Fl 
2,4-Dinitrophenol \·Hl 7.79 0. 29 u 0.530 7 26-137 Fl 
2,4-Dinitrotoluene ¥-\( 3.90 0. 015 u 2. 72 70 61-118 
2,6-Dinitrotoluene ee- 3.90 0. 021 u 2.48 64 63-112 
2-Chloronaphthalene PrA 3.90 0.0088U 2.08 53 63-102 Fl 
2-Chlorophenol c. 3.90 0.0098 u 2.07 53 58-95 Fl 
2-Methylnaphthalene w 3.90 0. 034 J 2.29 58 64-102 Fl 
2-Methylphenol ~ 3.90 0. 017 u 2.13 55 56-99 Fl 
2-Nitroaniline \'0'3 3.90 0. 013 u 2.06 53 46-113 
2-Nitrophenol N 3.90 0. 013 u 1. 90 49 63-103 Fl 
3 & 4 Methylphenol f'ff> 3.90 0. 010 u 2.29 59 51-105 
3,3'-Dichlorobenzidine ~e 3.90 0. 043 u 1. 82 47 18-92 
3-Nitroaniline rr 3.90 0. 011 u 2.17 56 23-89 
4,6-Dinitro 2-methylphenol fr 7.79 0.10 u 1. 42 18 51-124 Fl 
4-Bromophenyl phenyl ether ~K 3.90 0. 012 u 2.15 55 65-114 Fl 
4-Chloro-3-methylphenol \1 3.90 0. 017 u 2.35 60 58-108 
4-Chloroaniline T 3.90 0.0099U 1. 26 32 10-82 
4-Chlorophenyl phenyl ether ...._M 3.90 0. 012 u 2.37 61 63-107 Fl 
4-Nitroaniline eo 3.90 0. 015 u 2.40 62 44-109 
4-Nitrophenol '!..J- 7.79 0.19 u 4.64 60 45-125 
Acenaphthene ~(::2 3.90 0.26 J 2.61 60 59-102 
Acenaphthylene 00 3.90 0.0099U 2.17 56 63-102 Fl 
Acetophenone .j,\_1~ 3.90 0.0084 u 2.35 60 56-107 
Anthracene \IV 3.90 0.65 2.91 58 66-105 Fl 
Atrazine ¥-\(~\( 7.79 0. 017 u 4.87 62 41-116 
Benzaldehyde u ... \..-L 7.79 0. 029 u 3.50 45 55-116 Fl 
Benzo[a]anthracene c..t.L- 3.90 1.8 4.13 59 65-106 Fl 
Benzo[a]pyrene 'IJ:.I 3.90 1.9 4.21 60 68-111 Fl 
Benzo[b]fluoranthene ~qCl 3.90 2.4 4.37 50 67-116 Fl 
Benzo[g,h,i]perylene Lk\... 3.90 1.5 4.04 65 49-124 
Benzo[k]fluoranthene Hl-\rt 3.90 0.93 3.50 66 65-114 
Bis(2-chloroethoxy)methane p 3.90 0. 012 u 2.18 56 61-102 Fl 
Bis(2-chloroethyl)ether e 3.90 0.0091U 2.06 53 58-102 Fl 
Bis(2-ethylhexyl) phthalate £~.,_ 3.90 0. 015 u 2.25 58 60-125 Fl 

# Column to be used to flag recovery and RPD values 

FORM III 82700 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY '1-0+ -v I 

Lab Name: TestAmerica Edison Job No.: 460-115731-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: Ll34879.D 
-----------------------------

Lab ID: 460-115731-14 MS Client ID: CFISS-006-S0-0.5-2 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
Butyl benzyl phthalate h.b..b 3.90 0. 012 u 2.30 59 62-123 Fl 
Caprolactam NIMMrJ 7.79 0. 028 u 2.37 30 44-129 Fl 
Carbazole ww 3.90 0.44 2.89 63 62-107 
Chrysene vo 3.90 2.0 4.30 58 64-105 Fl 
Dibenz(a,h)anthracene ~\'-.. 3.90 0.35 3.02 68 54-126 
Dibenzofuran ... \~ 3.90 0.17 J 2.47 59 62-102 Fl 
Diethyl phthalate l\... 3.90 0. 011 u 2.60 67 61-110 
Dimethyl phthalate G(.... 3.90 0. 011 u 2.42 62 64-108 Fl 
Di-n-butyl phthalate X>! 3.90 0. 012 u 2.53 65 62-114 
Di-n-octyl phthalate t:-="f.f 3.90 0. 020 u 2.03 52 52-137 
Fluoranthene "'I 'I 3.90 4. 0 6.47 63 59-109 
Fluorene NN 3.90 0.28 J 2.77 64 65-108 Fl 
Hexachlorobenzene .&~ 3.90 0. 016 u 2.29 59 65-117 Fl 
Hexachlorobutadiene lA 3.90 0. 011 u 2.13 55 60-105 Fl 
Hexachlorocyclopentadiene .>< 3.90 0. 024 u 1. 68 43 37-119 
Hexachloroethane ~ 3.90 0. 014 u 2.04 52 60-94 Fl 
Indeno[l,2,3-cd]pyrene -..1-.l J 3.90 1.5 4.60 79 50-134 
Isophorone M 3.90 0.0083 u 2.29 59 60-102 Fl 
Naphthalene 6. 3.90 0.17 J 2.54 61 64-99 Fl 
Nitrobenzene L 3.90 0. 012 u 2.07 53 59-102 Fl 
N-Nitrosodi-n-propylamine J 3.90 0. 013 u 2.54 65 56-112 
N-Nitrosodiphenylamine &61 3.90 0. 035 u 2.02 52 71-119 Fl 
Pentachlorophenol 'TT 7.79 0. 047 u 2.32 30 4 7-115 Fl 
Phenanthrene I) LA 3.90 2.8 4.92 55 66-105 Fl 
Phenol A 3.90 0. 013 u 2.11 54 55-99 Fl 
Pyrene :Zit: 3.90 2.8 4.63 47 55-126 Fl 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115731-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: L134880.D 
-----------------------------

Lab ID: 460-115731-14 MSD Client ID: CFISS-006-S0-0.5-2 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1'-Biphenyl 't:s:e~ ~. 3.90 2.96 76 32 30 64-103 F2 
1,2,4,5-Tetrachlorobenzene t-IN~ i\'J 3.90 2.90 74 33 30 62-109 F2 
1,4-Dioxane 1:-"t- -l- 3.90 1. 55 40 33 30 29-73 F2 
2,2'-oxybis[l-chloropropane] 3.90 2.57 66 28 30 42-119 
2,3,4,6-Tetrachlorophenol r 3.90 2.47 63 23 30 57-113 
2,4,5-Trichlorophenol 3.90 2.65 68 32 30 59-105 F2 
2,4,6-Trichlorophenol 3.90 2.80 72 30 30 61-107 
2,4-Dichlorophenol 3.90 2.93 75 29 30 59-99 
2,4-Dimethylphenol 3.90 2.52 65 26 30 60-98 
2,4-Dinitrophenol l-\l-\ 7.79 0.615 8 15 30 26-137 Fl 
2,4-Dinitrotoluene 3.90 3.44 88 23 30 61-118 
2,6-Dinitrotoluene 3.90 3.33 85 29 30 63-112 
2-Chloronaphthalene AI>. 3.90 2.92 75 34 30 63-102 F2 
2-Chlorophenol 3.90 2.69 69 26 30 58-95 
2-Methylnaphthalene 3.90 3.03 77 28 30 64-102 
2-Methylphenol 3.90 2.76 71 26 30 56-99 
2-Nitroaniline 3.90 2.78 71 30 30 46-113 
2-Nitrophenol 3.90 2.57 66 30 30 63-103 
3 & 4 Methylphenol 3.90 2.85 73 22 30 51-105 
3,3'-Dichlorobenzidine 3.90 2.19 56 18 30 18-92 
3-Nitroaniline 

/") 
3.90 2.69 69 21 30 23-89 

4,6-Dinitro-2-methylphenol \""~ 7.79 1. 51 19 6 30 51-124 Fl 
4-Bromophenyl phenyl ether ~ 3.90 3.03 78 34 30 65-114 F2 
4-Chloro-3-methylphenol 3.90 3.06 78 26 30 58-108 
4-Chloroaniline 3.90 1. 60 41 24 30 10-82 
4-Chlorophenyl phenyl ether 3.90 3.19 82 30 30 63-107 
4-Nitroaniline 3.90 2.55 65 6 30 44-109 
4-Nitrophenol 7.79 6.19 79 29 30 45-125 
Acenaphthene 3.90 3.29 78 23 30 59-102 
Acenaphthylene 1JtJ 3.90 2.99 77 32 30 63-102 F2 
Acetophenone 3.90 3.05 78 26 30 56-107 
Anthracene 3.90 3.56 75 20 30 66-105 
Atrazine 7.79 6.60 85 30 30 41-116 
Benzaldehyde 7.79 4.65 60 28 30 55-116 
Benzo[a]anthracene 3.90 4.44 67 7 30 65-106 
Benzo[a]pyrene 3.90 4.51 68 7 30 68-111 
Benzo[b]fluoranthene ~~q 3.90 4.67 58 7 30 67-116 Fl 
Benzo[g,h,i]perylene 3.90 5.17 95 25 30 49-124 
Benzo[k]fluoranthene 3.90 3.75 72 7 30 65-114 
Bis(2-chloroethoxy)methane 3.90 2.93 75 29 30 61-102 
Bis(2-chloroethyl)ether 3.90 2.72 70 28 30 58-102 
Bis(2-ethylhexyl) phthalate 3.90 3.23 83 36 30 60-125 F2 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-115731-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: Ll34880.D 
---------------- -------- -----------------------------

Lab ID: 460-115731-14 MSD Client ID: CFISS-006-S0-0.5-2 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate AA~ 3.90 3.24 83 34 30 62-123 F2 
Caprolactam t-~~t-'lfv'\M 7.79 2.77 36 16 30 44-129 F1 
Carbazole 3.90 3.47 78 18 30 62-107 
Chrysene DOO 3.90 4.43 61 3 30 64-105 F1 
Dibenz(a,h)anthracene ~l<f.. 3.90 4.24 100 34 30 54-126 F2L 
Dibenzofuran 3.90 3.17 77 25 30 62-102 
Diethyl phthalate 3.90 3. 40 87 27 30 61-110 
Dimethyl phthalate 3.90 3.25 83 29 30 64-108 
Di-n-butyl phthalate 3.90 3.40 87 29 30 62-114 
Di-n-octyl phthalate IFF 3.90 2.78 71 31 30 52-137 F2 
Fluoranthene 1'{ 3.90 5.96 50 8 30 59-109 F1 
Fluorene 3.90 3.33 78 18 30 65-108 
Hexachlorobenzene ?:::> 3.90 3.19 82 33 30 65-117 F2 
Hexachlorobutadiene 1!\. 3.90 2.93 75 32 30 60-105 F2 
Hexachlorocyclopentadiene I' 3.90 2.56 66 41 30 37-119 F2 
Hexachloroethane 3.90 2.73 70 29 30 60-94 
Indeno[1,2,3-cd]pyrene 3.90 5.11 92 11 30 50-134 
Isophorone 3.90 3.08 79 30 30 60-102 
Naphthalene 3.90 2.99 72 16 30 64-99 
Nitrobenzene 3.90 2.80 72 30 30 59-102 
N-Nitrosodi-n-propylamine 3.90 3.32 85 27 30 56-112 
N-Nitrosodiphenylamine ~6< 3.90 2.89 74 35 30 71-119 F2 
Pentachlorophenol Ti 7.79 2.87 37 21 30 4 7-115 F1 
Phenanthrene lAV\ 3.90 5.04 58 2 30 66-105 F1 
Phenol 3.90 2.66 68 23 30 55-99 
Pyrene 3.90 5.14 60 10 30 55-126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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LDC #: 3~C:.'/-&? Or)Q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

.P!e9se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

I LV:> 1\loo- (Q.Q ~~ <11-\\4 ( ) ( ) 'b -T? ~ \OJ' 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (~50) 

Compound 11 15 RPD 

w 0.85 0.44 64 

GG 7.4 2.9 87 

DD 0.79 0.098U 156 

w 26 7.6 110 

CCC 77 22 111 

Ill 75 23 106 

GGG 100 30 108 

LLL 49 19 88 

HHH 36 13 94 

ww 15 4.4 109 

DDD 88 25 112 

KKK 13 4.4 99 

JJ 4.5 2.1 73 

yy 130 40 106 

NN 7.9 2.9 93 

JJJ 54 20 92 

s 2.5 1.7 38 

uu 110 33 108 

zz 140 44 104 
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LDC #: 3 ~t;:,~~;t?o)o, 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ l'ot ____ ~ 
Reviewer: FT 

2nd Reviewer: C, _ -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms5 w 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 20 std) 

1.6825 

0.6496 

1.2903 

1.1750 

0.9463 

1.1342 

Where: 

Recalculated 

(RRF20 std) 

1.6825 

0.6496 

1.2903 

1.1750 

0.9463 

1.1342 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6735 1.6735 4.7 

0.6415 0.6415 2.3 

1.2165 1.2165 4.7 

1.1737 1.1737 3.5 

0.9319 0.9319 8.2 

1.0822 1.0822 6.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.7 i 

2.3 

4.7 

3.5 

8.2 

6.7 



LDC #: c3' ~ f'ft' 0 o)9 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~~f / 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/23/2016 A 

gcms14 w 
GG 
uu 
EEE 

Ill 

Reported 

(RRF 10 std) 

1.4500 

0.6561 

1.0239 

1.0524 

0.6636 

1.0951 

Where: 

Recalculated 

(RRF120 std) 

1.4500 

0.6561 

1.0239 

1.0524 

0.6636 

1.0951 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4630 1.4630 4.7 

0.6882 0.6882 17.5 

1.0589 1.0589 14.8 

1.0844 1.0844 15.2 

0.6119 0.6119 13.9 

0.9935 0.9935 11.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.7 

17.5 

14.8 

15.2 

13.9 

11.4 

I 



LDC #: 3 1::.~ 5LP£J~q 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_!of_/ 

Reviewer: FT 
2nd Reviewer: q___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/17/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Where: 

Recalculated 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6020 1.6020 4.0 

0.9490 0.9490 4.1 

1.0796 1.0796 9.3 

1.0573 1.0573 4.0 

0.7580 0.7580 3.6 

1.0784 1.0784 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.0 

4.1 

9.3 

4.0 

3.6 

6.8 J 



LDC#: a~~~s?.0~9 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: Q _ 

LO:?" 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C;.)/(A;.)(C.) 

----

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, Ais = Area of associated internal standard 
c.= Concentration of compound, C;. = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ~--IY ~'2. "'b \liP D.. (1st IS) \. (e, 0 '20 '·~l \ .<gp_\ 

l'f:\<0 s (2"" IS) 0.~4~0 0!9 ?os-" 0~~-q 
~<::, (3"'1S) l·b"19~ \·O~(p \-o~do 
UV\ (4"'1S) I· os-=\?; \.O"J \ \.ob) 
17~ (5"' IS) 0-1~ 0 -145"~ 0.!4S:? 
:!.:I:. (6"' IS\ I ·01~ af l · I\ Lo 1-\\\.., 

2 ~-~~ r..t~'+h!o !1st IS\ \. r.:,s-4 I· (est} - 0 -9~(.:, 0?~ (2"" IS) 0.~69{p 

(3"'1S) l·toi \· 't4 
(4"'1S) \·0!.\c:i \·tl~ 
(5"' IS) o.1~S~ 0-/~51---

I (6"' IS\ / \·1\c£ \.1\'B 

3 {!,(!. "- \J.. to[~ II~ 1_1st IS\_ t·SSB l ·SS"S 
\lotS (2"" IS) o.~'t\4 0. 0 !'-\\L-\ 

(3"' IS) \-0~0 \.of60 
(4"'1S) \-0~ \ \. o~l 
(5"' IS) O.lqj~ ~0·19l't 

,y (6"' IS\ I/ '· n~ 1·\\~ 

II Reported I Recalculated 

II 
%D 

I 
%D 

?-.(p 7--{, 
l·_-=1 I~ 
o, (p o.~ 
?--,.~ ..,~ 

l•f 1 1·7 
n·Lf ;,, '-f 
~ .)..-- .::;:);! 

l· 0 ,.u 
"·_7 2---.7 I 

I· ·1 1·1 
,. L) l·tJ 
~-7 ;?;~ 7 

1,-,. ~ ,_,K 
0·~ o.>t 
0 0 

-z.. ... ~ J_.~ 

4-~ 4·~ 
_'?,, LJ ?:J.,_J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: r3 t.~ygi).Jq_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: q_ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;.)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C;s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 (!.eN - \t (...['1--J \l~ b. (1st IS) \.4-Lo "?:0 1-4~1 \.481 - V'J 0. (o ~~1., 0. (pS 11-)- O·b~1,_: \bt~ (2nd IS) 

<St6 (3"'1S) t- os-e'1 0 .q~.L-\·\ 0.~~4 

LHA (4"' IS) J. 0~~~ {.0~ l- oz..S( 
~c- (5"' IS) o.~H9 0-1~9' 0.1£9. 
J:.j::(_ 16"' ISl o -_"'19 "'b~ \ .o (...0 \ ·0 G:.O 

2 c..eN-~ b l76/llr1 /;?..__ 11st ISl \ ·t.o::t~ \-~)V \-cg\l--
lZ--vv w (2nd IS) 0-C.:.L\\$" t:J. (p? 1 "? OG:, ~1..?> 

667 (3"'1S) ,_ .:l\ bs- \· \lo&t J. \{p'-t-
V\Vi (4"' IS) '. 11~7 ,.,or u.. \-\94 
E"-:ee- (5"' IS) 0 ·\~l4 0-5$~13 o.~~z.B 
:t.J:T (6"' IS) \-t?~~y \. \\0 l·l\0 

3 11st ISl 

(2nd IS) 

(3"'1S) 

(4"' IS) 

(5"' IS) 

(6"' IS) 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
\. P' \·P. 
~-\ t-~ 
fp. I l.o • l 
~--~ £".").--: 
zc.l . / ?-f. ) 
L-,-7 'v;·7 
Cb·? ~-~ 
0·7 <J./ 
y..? if.~ 
1-7 1.7 
~-~ ~.'J, 
~.(o '2- .. {c 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID amp e :ff' 
Surrogate 

Spiked 

Nitrobenzene-d5 t;\?·v 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol [I 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Samp e 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID am ole : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

?> ?> -1 lo1 
31·5 b? 
~3.? b1 
30·t.\ bl 
~·? ?I 

11·'-1- '2...2:> 

Percent 
Surrogate Recovery 

Found R~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

ft:,( (? 

h; 
b1 
lol 
S/ 
2..~ ,IJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ::3 G. ~ fL.S? ,!);> ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: C1 _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: '2...D c:4--' ?- \ 

~~ 
Spike Sample Spiked Sample 

A~~ Concentr~~ Con cent'~/ 
( Mq;! ( ~ (VI"-¥ 

I I ~~n 
v '--' 1..1 u 

M~ ............ MC: R~c:n 

~~0 
~-1\ 

2. -C#ll Phenol ~-4'0 t.JO ~ 
N-Nitroso-di-n-propylamine I ~.gJ, 3-7~ 

4-Chloro-3-methylphenol v ~·?~ ~.oLD 

Acenaphthene J) 0.'2.. l..p ...,..~I "1. '3·~4 

Pentachlorophenol i-1'il! 1·14 -,;. '+ Nl? ... ,.~~ 2- ·Y.1 
Pyrene 2:> .-==, lJ -:?.9u '}/. <i> Lf. ~:? '5. \~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

u~•p:~ C:nil<o M<>trl !=:nil<o nr~nli,.,t,. I MSlMSD 

Percent Recovery Percent Recovery I RPD 

~ r:;.,.,.,.,,. o. R.,,.,.,,. ~ !:;lo,.,.(,. 

. '::."" 

s-4 btO h}( -z,:~ ']..~ ""e-
~~ It,~ ~~ ~.,- 1.-/ J.-7 
toD /oO If~ ~~ z.C.a ~ 
"D bO 1~ l_}( Y'? "l--3 
~~(b "30 '?:>/ ?J1 "2-} vi 
Y.l 4-1 bo (,cJ \U ,o 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 ~ C $1,&'£).~ 9 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:O - _ 

............... 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ !..J.Ioo-~-r~~\1 

I Compound I 
Spike Spike I ICS II ·ICSD II 
A~~~ C7n::i~o/ I II II ( IAi\Q-" Percent Recove!Y Percent Recove!Y 

1-t I I"'C:: \J 
IJ 

Prc::n 1rc::n II"'~ .... ~. ~ .... ,. ... , .... 
R~>r-::.lr- ~ 

Phenol ~.-o? t--lA "L.;g) t-JA. 1b 1~ 
N-Nitroso-di-n-propylamine .l; ?. ., {.., 5£~ 16'"1 
4-Chloro-3-methylohenol e~~-3D 2-.!"JL. c.£~ ~ / 
Acenaphthene l! 2.. ~'? K.;- ~(" / 
Pentachlorophenol (o.l~J1 ~ .'5'~ ~Of ~ / 

,?,.~~ ·/ ,3. \-=? "1~ 4 LJ} tJ Pr / 
/ 

Pyrene 
' 

/ 

I CSll CSD 

RPD 

c~.-~1.-ubton I 

~ 
~ 

v 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 1 0. 0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 3~C. f'?JO~t:::t. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

;{; }, 1\11-<l Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0 )(W(%S) 

-.w\ :t.J.....!. 
A. = Area of the characteristic ion (EICP) for the Sample J.D. 

' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( 1.0\?>l) ~ (_\) I. = Amount of internal standard added in nanograms (ng) 

vo = Volume or weight of sample extract in milliliters (ml) or ( z.·~ ~oe~7 ) ( ,s- .o?~\) co .~L.\s- )u·o:t 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

W\~ \)<-r Of = Dilution Factor. 0· 0 ?Z. 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36648D3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 21, 2016 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB1 0-AQ 460-115731-8 Water 06/17/16 
CFMW-023a-S0-0-0.5 460-115731-9 Soil 06/17/16 
CF I SS-006-S0-0-0. 5 460-115731-13 Soil 06/17/16 
CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 
CFISS-DUP1-SO 460-115731-17 Soil 06/17/16 
CFISS-008-S0-0-0.5 460-115731-18 Soil 06/18/16 
CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 
CFMW-023a-S0-0-0.5MS 460-115731-9MS Soil 06/17/16 
CFMW-023a-S0-0-0.5MSD 460-115731-9MSD Soil 06/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB10-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
V:\LOGIN\ROUXASSOCIATES\COLUMBIA FALLS\36648D3A_RA4.DOC 



All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A orP 

CFMW-023a-S0-0-0.5MS/MSD Dieldrin (CLP2) 0 (61-137) - R (all non-detects) A 
(CFMW-023a-S0-0-0.5) Dieldrin (CLP1) 0 (61-137) - R (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFMW-023a-S0-0-0.5MS/MSD Dieldrin (CLP2) 200 (S30) NA -
(CFMW-023a-S0-0-0.5) Dieldrin (CLP1) 200 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

5 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-115731-1 

Sample Compound Flag AorP Reason 

CFMW-023a-S0-0-0.5 Dieldrin R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
115731-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36648D3a 

SDG #: 460-115731-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 7 ;k/lb 
Page:~of~ 

Reviewer: J=-7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

-
1"Y 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I ~alidatioc A[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /\7 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()\fpr"ll ~· ·~· •~""on+ nf rb+<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB10-AQ 

CFMW-023a-S0-0-0.5 

CFISS-006-S0-0-0.5 

CFISS-007-S0-0-0.5 

CFISS-DUP1-SO 

CFISS-008-S0-0-0.5 

CFISS-015-S0-0-0.5 

CFMW-023a-S0-0-0.5MS 

CFMW-023a-S0-0-0.5MSD 

Notes: 

I I Commects 

A-,_D 
/::>. 

~lb .. ~ ~9 !t<Vl ;!b"iD 

/). 

A 

\JO E\? --
A 

~vJ 
(>.. V!6./Q 

~o 0 :::-

b. 

A 

b. 
.D.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

0 

0 

II 

'c.u -;3-{) -
, 

!> l s-

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-115731-8 Water 06/17/16 

460-115731-9 Soil 06/17/16 

460-115731-13 Soil 06/17/16 

460-115731-15 Soil 06/17/16 

460-115731-17 Soil 06/17/16 

460-115731-18 Soil 06/18/16 

460-115731-20 Soil 06/18/16 

460-115731-9MS Soil 06/17/16 

460-115731-9MSD Soil 06/17/16 

II 
L:\Roux Associates\Columbia Falls\3664803aW.wpd 
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LDC#: Oh~f~O~- VALIDATION FINDINGS CHECKLIST Page:_fof ).--
Reviewer: F '1 

2nd Reviewer: ~ 

SW 846 Method 8081 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

Level IV checklist_8081A_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reana to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

internal standard area counts within :!: 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:_'2ot~ 
Reviewer: FT 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:----------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: 6~ Yk' ,/)~ 

METHOD: Kc HPLC 

rv~se see 
Y N/A 

-..YN/t/.J/A 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Y tNMIA • •~•~ .,,~ •••~••••~- tJ'-'•~~'" ·~~~·~··~~ •v•' -••- •~•-.,•~ tJ'-'•~~'" _,,~•~•·~~~ o u ..J} •• ,.,.,,, ~~ "''"W" 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

~-tGJ I.. ~1,~2.} 0 < (..\-rf7 ( ) ( ) 

"I ( e.-vri 1 0 ( 1 ) ( ) ( ) 

l. (C.J...fZ) ( ) ( ) 1.-00 ( 3b) 

1 {~Va-f'l) ( ) ( ) .u ( J ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

Associated Samples 

~ 
,]; 
.,. 
J.; 

Page:_j,f_/ 
Reviewer: P 

2nd Reviewer: .Q 

Qualifications 

~-/f<./A ~o 
tJ 

..\~/6. 
lJ 



LDC #': .3 ~ C,.~ ~ lJ 2,"' 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A!C 

average CF =sum of the CF/number of standards 

%RSO = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: 3~~~f='.t).3'" 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/of_ / 

Reviewer: FT 

2nd Reviewer: 01__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 I CAL 6/14/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0825 1.0825 

0.5992 0.5992 

CLP1 0.9107 0.9107 

0.4861 0.4861 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0714 1.0714 6.7 

0.5862 0.5862 7.6 

0.9550 0.9550 4.0 

0.5039 0.5039 5.0 

Recalculated 

%RSD 

' 

6.7 

7.6 

4.0 

5.0 



LDC#: 3~ ~~t?£).:3~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

---------- --- - -

!;!.,nnrt .. l'f I Becalc111ated I .... 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc 
CCV CCV 

f'\4\0.S~~) r.:.l~2- lll.o ~O:>V..~(I) &;f'}_... \0 0 \0 1 100.9 
,y:o7 VV"e--\M ~ '1 J.dll\ Cl < fWft .::q.tt- 11-4 

I CAtf' l I \a L). vo :;, ~ 
'{) l!.Nf 1 v 9~-1-- '=t~ .,__ 

ls"rOO\'fqO (.,1-zA,l(, \OV ~~- y C\(p .t.,.. 

0{ : ,.., "1-'·~ _'1'2-." 
10¥ 10}-' 

... \. 4~·' ~?. l 
~ fOO\'·I'fO Co 1"}/LJ \ lto 

? 
"\ 1)' .. ~ 9~·~ 

\).~ v 01t.l·1 "1~-1 

4~· a j)C.J 

ll -d 
90. '?::> 40·~ 

%0 

o.j 
~.(., 

:,,c;j 

o- Y 
-;.t..) 

1,7-" 

I·~ 
loP! 
1•-{" 

-5-? 
?·0 

9-1 

I / 
Page:_of_ 

Reviewer:_fl 
2nd Reviewer: q_ 

I Becalc1llated I 

I %0 
: 

o.cr 
')..,(:, 

3.~ 
Q._}{ 

?>' t.J ...,., 
I·~ 

~-~ 

I·~ 
~-? 

2 .. 0 

9---1 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: ~ ~~ Jf ~ p 3' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

/ 
Page: __ 1of_ 

Reviewer: FT / 
2nd reviewer: {/\? 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene ~py c;t>.O 
Tetrachloro-m-xylene Q.,yf) 

Decachlorobiphenyl MY 
Decachlorobiohenvl tNf I y 

Sample ID: 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

S I ID ampe 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenyl 

Sample ID 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recov~ 

I ReEorted 

'56. c./. \t'l( 
5".1 )\? 

-

~-~· hD 
~-V 1\Y 

Surrogate Percent 
Found Recovery 

I ReEorted 

Surrogate Percent 
Found Recovery 

I ReEorted 

Surrogate Percent 
Found Recovery 

I ReEorted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference I 

Recalculated I I 
~~~ 0 

II? 
l'}l] 
liY li 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Notes: ________________________________________ _ 

SURRCALC.3C3 



LDC #: B C,t; ~ J? ,£) .:3 " VALIDATION FINDINGS WORKSHEET / 
Page: of ~ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:__fl 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples: _ __.st~-+.:__~_:_ _______ _ 

gamma-BHC o. ,~, O~f ~D o. ,,OJ 
4,4'-DDT J; \-.10 0 .\~' 0. \4'3 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

~l ,0) 10"2-' IO ),.- 0 i) 

9l4 9ld 94 ~ "}./ v 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: o~c.~~.tJ-:5~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

/ / 
Page:_of_ 

Reviewer: /7 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: __ \..,;;...;V.::.=-..::::_-+.:....:~~u~-----

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

r · ---~ --- ··----~ f- LCS 

1

1 LCSD 11 LCSILCSD 
1 

I . fompound I Percent Recovery' Percent Recovery II RPD ~~ 
LCS LCS I Reported I Recalc. IL n Reported I Recalc. II ~ .. nnrt .. ~ I D ..... ~ .... J 

gamma-BHC o. ,:,?::> I t-J/:::. o. '~ I tJ"- 9l ~]_ ~ 
4,4'-DDT -lt I _1 o. \2' I l; ot.l il tJPt- ~ 

~ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 1 0. 0% of the recalculated results. 
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LDC#: ..J ~C,'/ffP~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of __ / 

Reviewer: /:7 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: ; ...... / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(UN,l<DF)(2.0) Example: 
(A;,)(RRF)(V0 )(V,)(%S) 

~L.\IoO 
I 

A. = Area of the characteristic ion (EICP) for the Sample 1.0. q 4 O'Ol 
compound to be measured - ?:>1c;. ~~ 

A;, = Area of the characteristic ion (EICP) for the specific 

( 1/oo o internal standard 1ou F'l 

I, = Amount of internal standard added in nanograms (ng) Cone.= ( '"i2 I Z1.;-1 6""2-) ( ~) ( ,o ) 

vo Volume or weight of sample extract in milliliters (ml) or 
r~s-.::p£),9~) (0·90(.:,1-) ( \~0) 

= 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. o. \ '2.. \ G-\\<y-%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 3664803b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 
CFSB-131-S0-1 0-121 460-115731-2 Soil 06/17/16 
CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 
CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 
CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 
CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 
CFMW-EB 1 0-AQ 460-115731-8 Water 06/17/16 
CFMW-023a-S0-0-0.5 460-115731-9 Soil 06/17/16 
CFMW-023a-S0-0.5-2 460-115731-10 Soil 06/17/16 
CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 
C F I SS-006-S0-0-0. 5 460-115731-13 Soil 06/17/16 
C F I SS-006-S0-0. 5-2 460-115731-14 Soil 06/17/16 
CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 
CFISS-007 -S0-0.5-2 460-115731-16 Soil 06/17/16 
CFISS-DUP1-SO 460-115731-17 Soil 06/17/16 
CF I SS-008-S0-0-0. 5 460-115731-18 Soil 06/18/16 
CF I SS-008-S0-0. 5-2 460-115731-19 Soil 06/18/16 
CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 
CFISS-015-S0-0.5-2 460-115731-21 Soil 06/18/16 
CFISS-006-S0-0.5-2MS 460-115731-14MS Soil 06/17/16 
CFISS-006-S0-0.5-2MSD 460-115731-14MSD Soil 06/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB9-AQ (from SOG 460-115648-1) and CFMW-EB 1 0-AQ were 
identified as equipment blanks. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
115731-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648D3b VALIDATION COMPLETENESS WORKSHEET Date rJf!b 
SDG #: 460-115731-1 Level IV Page: _.,L_ of 
Laboratory: Test America. Inc. Reviewer:-----12.. _ 

2nd Reviewer:~ 
METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I:{; 

15 

16 

17 

I ~alidatioc A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes A '7 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()Her<:> II """.,""m<>nl nf rl<>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-131-S0-0.5-2 

CFSB-131-S0-1 0-121 

CFSB-131-S0-18-20 

CFSB-131-S0-22-23 

CFSB-130-S0-0.5-2 

CFSB-130-S0-1 0-12 

CFMW-EB10-AQ 

CFMW-023a-S0-0-0.5 

CFMW-023a-S0-0.5-2 

CFMW-023a-S0-1 0-12 

CFISS-006-S0-0-0.5 0 
CFISS-006-S0-0.5-2 

CFISS-007-S0-0-0.5 

CFISS-007 -S0-0.5-2 

CFISS-DUP1-SO 

CFISS-008-S0-0-0.5 

CFISS-008-S0-0.5-2 

() 

I I Com meets 

A~ 
A~ 1)11)~ /tcf - '20 -

.b. 
I 

~ ~0 

h r "'lao- liS <o4S- \ ) 
tvl/ F~ .= { Bl?:::. (!,f Mw -eb9 -A~ 

A 
A 
A u:> 
I'JD D .::. \ oc;- , 1 

A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-115731-1 

460-115731-2 

460-115731-3 

460-115731-4 

460-115731-5 

460-115731-6 

460-115731-8 

460-115731-9 

460-115731-10 

460-115731-11 

460-115731-13 

460-115731-14 

460-115731-15 

460-115731-16 

460-115731-17 

460-115731-18 

460-115731-19 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Water 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/17/16 

Soil 06/18/16 

Soil 06/18/16 

L:\Roux Associates\Columbia Falls\3664803bW.wpd 
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LDC #: 36648D3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115731-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFISS-015-S0-0-0.5 460-115731-20 

19 CFISS-015-S0-0.5-2 460-115731-21 

20 CFISS-006-S0-0.5-2MS 460-115731-14MS 

21 CFISS-006-S0-0.5-2MSD 460-115731-14MSD 

22 

23 

24 

25 

?I': 

Notes· 

tv\~ t.\toO- ?lq-tp?;, v 
f..\ I? '-lloo ... ~1s 1.1 ~ 

L:\Roux Associates\Columbia Falls\36648D3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date: 7 /!r 1/.b 
Page:_~__l:

Reviewer:---,£::2 ~ 
2nd Reviewer:~ 

Date 

06/18/16 

06/18/16 

06/17/16 

06/17/16 



VALIDATION FINDINGS CHECKLIST 

Method: PLC 

Level IV checklist GC_HPLC rev01.wpd 

Page:Lot~ 
Reviewer: F7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of ?--' 
Reviewer: F7 

2nd Reviewer:~ 



LDC #: oC C,jt K"~d CJ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: 0 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

.. PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 
·--

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 
--

Recalculated 

%RSD 

9.7 

6.7 

I 

I 



LDC#: <_g6~yt~a..6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: 9-z. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 
----------

Recalculated 

%RSD 

5.0 

1.6 
.... 



LDC#: 
r.3 ~ ~ (/ J' .,D d_d 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:3~ 
Reviewer: FT 

2nd Reviewer: t:::>L 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Ave<age CF(ICALV CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 
71 3'2 i8!7.:::. '/t--st/lb ft!6;~f:J -/ U.,P 2- /tl71P w~ 

CCy' 
a~? I /07/D 'tJ~o/ 

2 CfFOJAjo~ 6/zl--/Jf.o I I Jb2 b 
cvv j/ I!/ 

;o~o 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

8-'W,~ /I-)- //,P 
9ll'j, I !·I /•/ 

jo2:?. ~ -;;...3;, ~~3 

fOfy', Y y.y' lj. y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC #: .3 c,6<J k"..Djf 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s leiD ¥I~ . ' 

Surrogate I 
I I 

I 
De../!) 

I 

San~J>Ie 10: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I Surrogate I Column/Detector Spiked 

I I 
~t.-P- 2--

I ~~I UP-I 

Surrogate I Found 

I 
'i..;-,'8 T s~-.,; 

-

Percent I Percent 
Recovery Recovery 

Reeorted I Recalculated 

't~ I r:)_"J. 
jl) til 

/ ./' 
Page: __ of_ 

Reviewer: FT 
2nd reviewer: Q:::[_ 

I Percent l Difference 

i I 

I () I 0 

I I Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate Column/Detector Spiked Found Recovenr_ Recovery Difference 

L - I I I I Reeorted I Recalculated I I 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (C8Z) G Octacosane M 8enzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (8F8) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 2-8romonaphthalene 

c· a ,a ,a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobi phenyl (DC8) u Tripentyltin AA Chloro-octadecane 

D 8romochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-njlropyltin 88 2,4-Dichlorophenylacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene 

F 1 4-Difluorobenzene IDF8l L 8romobenzene R 4-Nitroohenol X Triohenvl Phosphate 

SURRCLC_r1.wpd 



LDC#: 
~~t(. f/¥~!_6 

~ 
METHOD: _ GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_(of_/ 

Reviewer:__EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: J.-0 +:).. 1 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

-~ I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
~om pound I I Percent Recovery II Percent Recovery II RPD 1, 

_, ... -·-"-·-~----·--·-- ··-~------·~-"" !Reported I Recalc. II Repor-ted ] _ Recals=Jj Reported_, Recalc. I 
Gasoline (8015) 

Diesel (8015) 
--

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 
--

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

, A....,...,,.\ d \2<c D 0 _.:25_0 O·'t>~O II t->0 tD-'~c;o 1 o~~ JQO ItO 0 lol ~} 1 1 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: d~C.1f' ~.,0¥ VALIDATION FINDINGS WORKSHEET 

METHOD: 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

~C_HPLC 

Page:~_/ 
Reviewer:___EI 

2nd Reviewer: C L::--

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) Where SSC = Spiked sample concentration SA = Spike added 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: k~ * 0- :, 7~ b ?--I ·-·-- -c LCS II LCSD II LCS/LCSD I 
[ Percent Recovery II Percent Recovery II RPD I 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. l1 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Aro clo ( \2CoO 0.~~3 tJA o·?9L U...L\ )\t 1\7 r;J.-A -
Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aQree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



Loc#: JG 0 Yz t?~ 

HOD: GC/HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

-!--'f-'---'N--"/C.:...A_,_ Were all reported results recalculated and verified for all level IV samples? 

Page:~of~ 
Reviewer: ,LZ 

2nd reviewer: C......... < 

.....!.,.<!.!...!......!N..,!;/~A.!... Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&lli.ill(.,)(DF)(2.0l Example: 
(A;.)(RRF)(V.)(V;)(%S) 

jl- IV 4ro clo 1 j;;d 
A. = Area of the characteristic ion (EICP) for the Sample 1.0. 

' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

7 7. '1 (;o 2 I. = Amount of internal standard added in nanograms (ng) Cone.= 

v. = Volume or weight of sample extract in milliliters (ml) or 
( ~~-. o/lk) (o.;v 1) (;tnJV) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
o. as 1 ty)o !A-;t v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

pc.E) /)"S; 1./-) -- I '1 ?:>~ c, c! /w.o) pes t X: I/- I 71· c;; 
('/'-tJCij3St[:J)(o. 0!/7) y- 'il!>·l 

/ 

3 7o. I 
..... 7 ~.o; r~ 6;.·D 

s-- !ftJ.t-j 
(:, ~D 

7 ~'1,Jf 
Cy : 'JK.SI 

77 ~ 
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LDC Report# 36648D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 
CFSB-131-S0-1 0-12 460-115731-2 Soil 06/17/16 
CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 
CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 
CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 
CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 
CFMW-EB10-AQ 460-115731-8 Water 06/17/16 
CFMW-023a-S0-0-0.5 460-115731-9 Soil 06/17/16 
CFMW-023a-S0-0.5-2 460-115731-10 Soil 06/17/16 
CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 
CFMW-023a-S0-0-0.5-Pb 460-115731-12 Soil 06/17/16 
CF I SS-006-S0-0-0. 5 460-115731-13 Soil 06/17/16 
CFISS-006-S0-0.5-2 460-115731-14 Soil 06/17/16 
CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 
CFISS-007 -S0-0.5-2 460-115731-16 Soil 06/17/16 
CFISS-DUP1-SO 460-115731-17 Soil 06/17/16 
CFISS-008-S0-0-0.5 460-115731-18 Soil 06/18/16 
CFISS-008-S0-0.5-2 460-115731-19 Soil 06/18/16 
CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 
CFISS-015-S0-0.5-2 460-115731-21 Soil 06/18/16 
CFISS-006-S0-0.5-2MS 460-115731-14MS Soil 06/17/16 
CFISS-006-S0-0.5-2DUP 460-115731-14DUP Soil 06/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB9-AQ (from SDG 460-115648-1) and CFMW-EB10-AQ were 
identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 1 0-AQ 06/17/16 Calcium 506 ug/L CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flaa AorP 

CFISS-006-S0-0.5-2MS Antimony 47 (75-125) J- (all detects) A 
(CFSB-130-S0-0.5-2 Copper 22 (75-125) UJ (all non-detects) 
CFSB-130-S0-1 0-12 Nickel 74 (75-125) 
CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0 .5 
CFISS-006-S0-0. 5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0. 5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2) 

CFISS-006-S0-0.5-2MS Cobalt 130 (75-125) J+ (all detects) A 
(CFSB-130-S0-0.5-2 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007 -S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2) 

For CFISS-006-S0-0.5-2MS, although the percent recoveries were severely low for 
Copper, the associated sample results were qualified as estimated (J/UJ) since the post 
spike recoveries were within the QC limits for this analyte. 

For CFISS-006-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

5 
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CUPID 
(Associated Samples) Analyte RPD (Limits) Flag AorP 

CFISS-006-S0-0.5-2DUP Calcium 43 (S20) J (all detects) A 
(CFSB-130-S0-0.5-2 Copper 145 (S20) J (all detects) 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag AorP 

Aluminum 13600 14900 9 (S50) - -

Arsenic 4.2 4.8 13 (S50) - -

Barium 105 123 16 (S50) - -

Beryllium 0.48 0.52 8 (S50) - -

Calcium 13300 11600 14 (S50) - -

Chromium 9.7 9.5 2 (S50) - -

6 
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Concentration (mg/Kg) 

Analyte CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag A orP 

Cobalt 4.8 4.9 2 (S50) - -

Copper 22.8 22.0 4 (S50) - -

Iron 12100 11800 3 (S50) - -

Lead 13.0 17.1 27 (S50) - -

Magnesium 9940 8860 11 (S50) - -

Manganese 372 372 0 (S50) - -

Mercury 0.021 0.017 21 (S50) - -

Nickel 19.9 21.5 8 (S50) - -

Potassium 1000 1130 12 (S50) - -

Sodium 69.3 76.8 10 (S50) - -

Vanadium 11.3 12.5 10 (S50) - -

Zinc 44.1 51.6 16 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due toMS %Rand DUP RPD, data were qualified as estimated in fourteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-115731-1 

Sample Analyte Flaa A orP 

CFSB-130-S0-0.5-2 Antimony J- (all detects) A 
CFSB-130-S0-1 0-12 Copper UJ (all non-detects) 
CFMW-023a-S0-0-0.5 Nickel 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 

CFSB-130-S0-0.5-2 Cobalt J+ (all detects) A 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFI SS-006-S0-0-0 .5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 

CFSB-130-S0-0.5-2 Calcium J (all detects) A 
CFSB-130-S0-1 0-12 Copper J (all detects) 
CFMW-023a-S0-0-0.5 
CFMW-023a-S0-0.5-2 
CFMW-023a-S0-1 0-12 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-115731-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-115731-1 

No Sample Data Qualified in this SDG 

8 
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LDC #:_=36==6'-'4=8D=-4_,_,a=-- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4=6=0-_,_1_,_15"'"'7'-"3'-'-1_,-1'----- Level IV 
Laboratory: Test America. Inc. 

ll:..o..oc..
METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Date: 1 \\.8\llo 
Page:~of '2.._ 

Reviewer: .3<::::::> 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatiao Area I I Cammeots 

Sample receipt/Technical holding times p:...__ b~\\~-\~\ \V 
ICP/MS Tune " Instrument Calibration " ICP Interference Check Sample (ICS) Analysis p.._, 
Laboratory Blanks p... 
Field Blanks S_~ ~~== C...~l-\w- E.<e,~ ~P-G._(S.'OG'-%o- \,,~,) 

sw k<;.~(z_~ 
/ 

Matrix Spike/Matrix Spike Duplicates 

Sl;...) "Qv~ 
/ 

Duplicate sample analysis 

Serial Dilution ~ 
Laboratory control samples A tL~'-vS-e.M 
Field Duplicates sw t="Y: { \.Z-, \~..a"\ 
Internal Standard (ICP-MS) ~ 

I 

Sample Result Verification b 
0\/Pr<>ll Ac:c:Pc:c:mPnt nf n"t" -~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 

CFSB-131-S0-1 0-12,/ 
-~'9 

460-115731-2 Soil 06/17/16 

CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 

CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 

CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 

CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 

CFMW-EB10-AQ 460-115731-8 Water 06/17/16 

CFMW-023a-S0-0-0.5 460-115731-9 Soil 06/17/16 

CFMW-023a-S0-0.5-2 460-115731-10 Soil 06/17/16 

CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 

CFMW-023a-SO-O-O. 5-Pb 460-115731-12 Soil 06/17/16 

CFISS-006-S0-0-0.5 460-115731-13 Soil 06/17/16 

CFISS-006-S0-0.5-2 460-115731-14 Soil 06/17/16 

CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 

CFISS-007-S0-0.5-2 460-115731-16 Soil 06/17/16 

L:\Roux Associates\Columbia Falls\36648D4aW.wpd 
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LDC #: 36648D4a 
SDG #: 460-115731-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470N74718) 

Client ID Lab ID 

16 CFISS-DUP1-SO 460-115731-17 

17 CFISS-008-S0-0-0.5 460-115731-18 

18 CFISS-008-S0-0.5-2 460-115731-19 

19 CFISS-015-S0-0-0.5 460-115731-20 

20 CFISS-015-S0-0.5-2 460-115731-21 

21 CFISS-006-S0-0.5-2MS ~\\ 460-115731-14MS 

22 CFISS-006-S0-0.5-2DUP l 460-115731-14DUP 

23 

24 

25 

26 

?7 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: ]\~\'P 
Page: 2.. of -z_ 

Reviewer: ~ 'V __-
2nd Reviewer:_~-"----

Date 

06/17/16 

06/18/16 

06/18/16 

06/18/16 

06/18/16 

06/17/16 

06/17/16 

Notes: ___________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ...-

Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution $5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? .r 

Were the proper number of standards used? 
r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was. there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? 
..-

Were the ABsolution percent recoveries f%R) with the 80-120% QC limits? ~ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/" SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:5. 20% for 
/ waters· and .:5. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were :5 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
./ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

~~I=T-<':111/ ?n1n wnrl vF>r<:inn 1.0 

NA 

Page:~of'Z 
Reviewer: C> Q 

2nd Reviewer:~ 

Findings/Comments 



LDC#:~~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII/. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? r 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
(ICPV>100X the MDUICP/MS)? 

/ 

Were all oercentdifferences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

NA 

Page:.2,Qf2_ 
Reviewer: :::::><C> 

2nd Reviewer: 0~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of~ 
Reviewer: ;-.::sv 

2nd reviewer: c~ 

All circled elements are applicable to each sample. 

s~mnl~ 10 M~triY T~rn~t An~lvtA List ITAL\ 

\ to ~-YO 
\ -z..-lo s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, W Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l w ~~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, AQ, Na, Tl, V, Zru Mo, B, Sn, Ti, 
-

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l\ <; AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe/PJ)Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'--' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

. flC-1-\-l.L s 1@. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hq, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An:~lv!':i!': Ml"thnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe/~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mri\HQ, lfli. K, Se, Ag, Na, Tl, V, 'Zn) Mo, B, Sn, Ti, 

l-iFAA AI .C::h Ac: R<> Rt:> r.rl r.,. r.r r.n r., l=t:> Ph Mn ~nn 1-ln 1\li I< .C::t:> An 1\1<> Tl \1 7n Mn R .C::n Ti 

Comments: <M8fcury b~VAA if performeg 



LDC #: 3664804a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3664804aFB. wpd 

Page:_S,_ot_l_ 

Reviewer: 'CS"D 
2nd Reviewer: -'2:1. 



LDC #: 3664804a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:~ of~ 
Reviewer: '0 V 

2nd Reviewer: ~ 

NJN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
..... of 4 or more, no action was taken. 

!J)'t,EL IV ONLY: 
Y- }J N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

---- -- -- - --

MS Posts pike 
1l. M~rn M<>triY 4n<>lut<> Of..n ~<>mnl<>c:: o •• ,.lifir<>tinnc:: 17<;.1?1';\ 

21 s Sb 47 5-6, 8-10, 12-20 J-/UJ/A (det/nd) 

Co 130 J+det/A (det) 

Cu 22 J-/UJ/A (det) 93 
Ni 74 J-/UJ/A (det) 

Comments: 21: AI. Ba. Ca. Fe, Mq, Mn > 4X 

36648D4a.wpd 



LDC #: 3664804a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:lof~ 
Reviewer: ·~v 

2nd Reviewer: 0<__ 

~ Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~ 35% for soil samples? If no, see qualifications below. A control 
limit of ,±R.L. (_±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

10 
- -- - - -- -- - -
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

,Jf n::>to nunlir::>to In M::>triv .lln::>l\lto ~Pn fl irnitc::l n;~- (( irnitc::l " f'h ·~· 

22 s Ca 43 (:<20J 5-6, 8-10, 12-20 J/UJ/A (det) 

Cu 145 (:<20) J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ _ 

36648D4aDUP.wpd 



LDC#: 36648C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

lr\N NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 12 16 

Aluminum 13600 14900 

Arsenic 4.2 4.8 

Barium 105 123 

Beryllium 0.48 0.52 

Calcium 13300 11600 

Chromium 9.7 9.5 

Cobalt 4.8 4.9 

Copper 22.8 22.0 

Iron 12100 11800 

Lead 13.0 17.1 

Magnesium 9940 8860 

Manganese 372 372 

Mercury 0.021 0.017 

Nickel 19.9 21.5 

Potassium 1000 1130 

Sodium 69.3 76.8 

Vanadium 11.3 12.5 

Zinc 44.1 51.6 

Page:__l_ofl 
Rev! ewer: .;:S-Q / 

2nd Revlewer:_-69''-'"~=-

RPD Qual. 
(s50) (Parent Only) 

9 

13 

16 

8 

14 

2 

2 

4 

3 

27 

11 

0 

21 

8 

12 

10 

10 

16 



LDC #: 'bbb~~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:).(_,~ 
\\",<;;;l) 

::>OJ 
DD'-1->L... 

~ 
\ "?.. :.. c'-4-
C:...C...'\1 

\ ~ ~. \ "S;. 
&--.J 
l ~?_."<:::> 
Cc....\.J 
\~"..~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) \?D 'L '\c.t>"-\: v ~ "- 'l'St:::C::>~ \ ~ \0\'l.?-
"--J ~ 

ICP/MS (Initial calibration) 
\-...)~ U.~~v~'- L\.-o~~'- \\0%'?--

CVAA (Initial calibration) 
~ l\~~D~\_'-...--- "S:u~\'- ctt. "'""/z.'?--

ICP (Continuing calibration) ?\c> l~~ua.,\'- "'1Sb:::> ~ '-- c~o%'?-
\,.,._;) 

ICP/MS (Continuing calibration) 
\=''c::::. l¥\ ~ \ '-<q_\ \...- so~~.__ to~ ... t:.R 

..__. 

CVAA (Contining calibration) 

~"' 4,'&~\v~\..- S.~'-- 4..\%~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

11 

Re!!Od:ed 

%R 

\u\ /..,re_ 

ho""!'""~ 

ql 0/~~ 

\.Oo%~. 

too%~ 

C\'1. ~r;?--

I 

Page:_Lof_l_ 

Reviewer: ~~ 
2nd Reviewer: or=:_ 

Acceptable 
(Y/N) 

~ 

'-if 

Comments: ______________________________________________________________________________________________________________________ __ 
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LDC#:3~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ of~ 
Reviewer: "¢Q 

2nd Reviewer: _Q:( 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR {spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I X 100 
{S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDR! X 100 
I 

Sample ID 

~~.Ps;~ 

\L."_oS, 

\_(_~ 

\~"-\.~ 
K<;. 

0<_'-l(~ 

Q<v'< 
(o':..~'& 

<;..~'\2... 

""l:oc:::> 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check \>b q'l:'\"Z..~'- \OC>--=0 '-
-

Laboratory control sample ~ D~~ v~\~ \ '>cl-\....-
Matrix spike (SSR-SR) 

~ ~?__o\ ~~ S4:\~~::., 

Duplicate v t~~~"S;. ~~ \"2-VO~~ 

ICP serial dilution M.""'- l \::1:::> 0 -..,)~ \..\...... 1 0'2-'t -~\.. \.._ 

I Recalc•llated I 
I %RIRPDI%D I 
q~ ... !:.~ 

&\=,(~ 

C(~-r .... ~ 

q%~ 

'() s ~f..."'--' 

-----

-
Acceptable 

%RIRPDI%D (Y/N) 

~'?'-~ ~ 

~\..,.!..~ 

C\..:S.( ... ?-

q%~~ 

o:~'%o ,j; 

Comments: ____________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_ofl 

Reviewer: :::-...~ 
2nd reviewer: c;:: ..... z 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ __;(j:::.L\. __ ').:___~....;:· :.:.._:'L.=-------- were recalculated and verified using the following 
equation: 

RD = 
FV 

Concentration= Recalculation(Q ~~~'--)(Sav~\\ D.-=) ~ _ 
Oj,s.o\.tc!.S= Q.'\~'<:, . (i \'Z.,p,'-... lO'\Io'?::." -f'- \C)o0-=-._- Q.'S'S.\. 

Raw data concentration ~::: 0 ~ -..~ '--- '-.1- -~ ) · · >_; "-...J ~ \~ 
Final volume (ml) t:'\)~ 'S()~ ~ 0 '-

ln. Vol. = 
Dil = 

Initial volume (ml) or weight (G) :S,.-.r, _ w = \ . \ ~ 
Dilution factor "Q\.'c 2-o · ....) 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (~\Vt::J (I("""IC,\\ee...) (YIN) 

\ ~\ 
---...> '-..)~ 

""" 
\o\QJ \0\.:00 

7 ~s ~~\ 'S ._'\ 
-3 ~ l\~-~ L\lJ..,~ 

l.\ ~ 0 --~'"S. 0 .3.~ 

s. c&\._ 4-oL.oo 40'2.0(::) ·--u 

(r-~ c.~ \~Jo \~-\ ~~ 

I Ca__ ~Cf.ovq\L So<:::::,~\'- ~ 
~ Co 0.0~ b '-J ~0 

~ c'-A \ \.'"\ \\ t\ 
to ~<2..- \~\.00 \~ao 

t \ \)b \L.~O \7-0 .,J; 

\'L_ ~ q~'*O t\~so ~* 
\'S:. 

~ 

\'-\\/"\. ~\ 3~\ ~ 
\'--\: w~ 2.~ .!,.:? -z~.'0 ~ 
L"S. _K q~l ~~ ~~ 

\lp ~a.. \lo~ t\o.~ ~ 
C\ v llo'-\ \<..o ·-\ 
\~ ZV'\ :sq~ :?§\~ 
\q_ ~ D-OL.\ Q,e>U 

L.o ~--.::. ~\oL.OO l\o?--00 'Lf 

Note: ______________________________________ _ 
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LDC Report# 3664806 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 28, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115731-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-131-S0-0.5-2 460-115731-1 Soil 06/17/16 
CFSB-131-S0-10-12 460-115731-2 Soil 06/17/16 
CFSB-131-S0-18-20 460-115731-3 Soil 06/17/16 
CFSB-131-S0-22-23 460-115731-4 Soil 06/17/16 
CFSB-130-S0-0.5-2 460-115731-5 Soil 06/17/16 
CFSB-130-S0-1 0-12 460-115731-6 Soil 06/17/16 
CFMW-EB10-AQ 460-115731-8 Water 06/17/16 
CFMW-023a-SO-O-O. 5 460-115731-9 Soil 06/17/16 
CFMW-023a-SO-O. 5-2 460-115731-10 Soil 06/17/16 
CFMW-023a-S0-1 0-12 460-115731-11 Soil 06/17/16 
C FISS-006-S0-0-0. 5 460-115731-13 Soil 06/17/16 
CFISS-006-S0-0.5-2 460-115731-14 Soil 06/17/16 
CFISS-007 -S0-0-0.5 460-115731-15 Soil 06/17/16 
CFISS-007 -S0-0.5-2 460-115731-16 Soil 06/17/16 
CFISS-DUP1-SO 460-115731-17 Soil 06/17/16 
CFISS-008-S0-0-0.5 460-115731-18 Soil 06/18/16 
C F I SS-008-S0-0. 5-2 460-115731-19 Soil 06/18/16 
CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 
CFISS-015-S0-0.5-2 460-115731-21 Soil 06/18/16 
CFMW-023a-S0-123-128 460-115731-22 Soil 06/18/16 
CFSB-131-S0-1 0-12DUP 460-115731-2DUP Soil 06/17/16 
CFMW-EB1 0-AQMS 460-115731-8MS Water 06/17/16 
CFMW-EB1 0-AQMSD 460-115731-8MSD Water 06/17/16 
CFISS-006-S0-0-0. 5MS 460-115731-13MS Soil 06/17/16 
CFISS-006-S0-0-0.5MSD 460-115731-13MSD Soil 06/17/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-006-S0-0.5-2MS 460-115731-14MS Soil 06/17/16 
CFISS-006-S0-0.5-2MSD 460-115731-14MSD Soil 06/17/16 
CFISS-006-S0-0.5-2DUP 46.0-115731-14DUP Soil 06/17/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag A orP 

06/27/16 CCV (08:04) Fluoride 81 (90-11 0) CFSB-131-S0-1 0-12 J- (all detects) p 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007 -S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 
CFMW-023a-S0-123-128 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB9-AQ (from SDG 460-115648-1) and CFMW-EB10-AQ were 
identified as equipment blanks. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFISS-006-S0-0-0.5MS/MSD Total cyanide - 46 (75-125) J- (all detects) A 
(CFISS-006-S0-0-0.5) 

5 
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Although the %Rs were severely low for CFISS-006-S0-0.5-2MS/MSD for Fluoride, the 
laboratory confirmed that Fluoride was inadvertently not spiked in the MS and MSD 
samples. No data was qualified based off this nonconformance. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

CFISS-006-S0-0-0.5MS/MSD Total cyanide 81 (S20) J (all detects) A 
(CFISS-006-S0-0-0.5) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
ed Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/D Fluoride 113 (90-110) - NA -
(All water samples in SDG 
460-115731-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag AorP 

Total cyanide 0.26 0.096 92 (S50) J (all detects) A 

Fluoride 59.0 78.1 28 (S50) - -

6 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %Rand RPD, and field duplicate RPD, data 
were qualified as estimated in thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-115731-1 

Sample Analyte Flag AorP Reason 

CFSB-131-S0-10-12 Fluoride J- (all detects) p Continuing calibration (%R) 
CFSB-130-S0-1 0-12 
CFMW-023a-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-007-S0-0-0.5 
CFISS-007-S0-0.5-2 
CFISS-DUP1-SO 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 
CFISS-015-S0-0-0.5 
CFISS-015-S0-0.5-2 
CFMW-023a-S0-123-128 

CFISS-006-S0-0-0. 5 Total cyanide J- (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFISS-006-S0-0-0.5 Total cyanide J (all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

CF I SS-006-S0-0-0 .5 Total cyanide J (all detects) A Field duplicates (RPD) 
CFISS-DUP1-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-115731-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-115731-1 

No Sample Data Qualified in this SDG 
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LDC #:_=36=6~4-=8=-06=------
SDG #:_--'-'46:::..::0'--1-'--'1'-"'5-'-'73=-1'--_,_1 __ 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 1.\~'"' 
Page:__S:._ofL 

Reviewer: iS<:::::) 
2nd Reviewer:~ 

METHOD: (Analyte) _ _,_,T~ot""a'-'1 C::...v'-"'a,_,n=id=e"""'-'(E=P....!.A--'--""S..:..cW:..::8o...:.4=6-'-=M=e=th=o=d--"'9=0_,_,12=B~).._,, F_,_l=uo=r=id=e"""'-'(E=P'--'A...:...=S..:..;W:..o:8o...:.4=6-'-=M=e=th=o=d--"'9=0=56=A..!L~-~---O--
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatico A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Du_Qiicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\/crooll ""' nf rlootoo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-131-S0-0.5-2 

CFSB-131-S0-10-1U' ::S.'V 

CFSB-131-S0-18-20 

CFS B-131-S0-22-23 

CFS B-130-S0-0. 5-2 

CFSB-130-S0-1 0-12 

CFMW-EB10-AQ 

CFMW-023a-S0-0-0.5 

CFMW-023a-S0-0.5-2 

CFMW-023a-S0-1 0-12 

CFISS-006-S0-0-0.5 

CFISS-006-S0-0.5-2 

CFISS-007-S0-0-0.5 

CFISS-007 -S0-0.5-2 

CFISS-DUP1-SO 

CFI SS-008-S0-0-0. 5 

CFISS-008-S0-0.5-2 

I I Ccmmeots 

A:.. .h\,\-"\"=~·A\\0 

~ 
SvJ 
-~ 
t-J'O 'E.~:.C.~t-\.\1.-)- 'E~-p,Q,.(SQb'-~0-\\s;.~-\) '(-,\ 

sw ~'Q ;:. t-z.z. .. ?... ·~s·d~-~u.. 1-z:'S>' c.-uo --'-~ 
A. \)!JS? 

~ U:S,\Q ~ S~Y\. 

~ F"'= (\\' \S) 

r>-. 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-115731-1 Soil 06/17/16 

460-115731-2 Soil 06/17/16 

460-115731-3 Soil 06/17/16 

460-115731-4 Soil 06/17/16 

460-115731-5 Soil 06/17/16 

460-115731-6 Soil 06/17/16 

460-115731-8 Water 06/17/16 

\CX:.. 460-115731-9 Soil 06/17/16 

460-115731-10 Soil 06/17/16 

\ II 460-115731-11 Soil 06/17/16 

460-115731-13 Soil 06/17/16 

460-115731-14 Soil 06/17/16 

460-115731-15 Soil 06/17/16 

460-115731-16 Soil 06/17/16 

460-115731-17 Soil 06/17/16 

460-115731-18 Soil 06/18/16 

460-115731-19 Soil 06/18/16 

L:\Roux Associates\Columbia Falls\36648D6W.wpd 1 
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LDC#: 3664806 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115731-1 Level IV 
Laboratory: Test America, Inc. 

Date:"l \~\\0 
Page:___2of 2.... 

Reviewer: 3"'0 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFISS-015-S0-0-0.5 460-115731-20 Soil 06/18/16 

19 CFISS-015-S0-0.5-2 460-115731-21 Soil 06/18/16 

20 CFMW-023a-S0-123-128 \"OC.--- 460-115731-22 Soil 06/18/16 

21 CFSB-131-S0-10-121 DUP ~ 460-115731-2DUP Soil 06/17/16 

22 CFMW-EB 1 0-AQMS 6...) 460-115731-8MS Water 06/17/16 

23 CFMW-EB1 0-AQMSD 460-115731-8MSD Water 06/17/16 

24 CFISS-006-S0-0-0.5MS 460-115731-13MS Soil 06/17/16 

25 CFISS-006-S0-0-0.5MSD 460-115731-13MSD Soil 06/17/16 

26 CFISS-006-S0-0.5-2MS ~ 460-115731-14MS Soil 06/17/16 

27 CFISS-006-S0-0.5-2MSD \ -Jt 460-115731-14MSD Soil 06/17/16 

28 CFISS-006-S0-0.5-2DUP "-¥ 460-115731-14DUP Soil 06/17/16 

29 

30 

31 

32 

~~ 

Notes: ________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S::~mniA In P::~1 ... •r 

\-\ J \H' 
pH TDS cl~ NO"' NO? S04 0-POd Alk£r)NH"' TKN TOC Cr6+ CIO 

l/ -
pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

<iS-tO 1 ~0 pH TDS c{F,NO"' NO? SO 0-PO AI~J NH"' TKN locJcr6+ ClOd 
'-"""' -~ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

IJc-'- 1-\jJ pH TDS c(F) NO~ NO? SOd 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 
........... 

pH TDS Cl F NO"' NO? SO 0-PO Alk CN NH"' TKN TOC Cr6+ CIO 

O..t <. 1.1-'L..'S. pH TDS Cl F NO~ NO? SOd O-P04 AlkiN)NH~ TKN TOC Cr6+ CI04 
'--""" 

pH TDS Cl F NO"' NO? SO 0-PO Alk CN NH"' TKN TOC Cr6+ CI04 

I~C;?b-1:1 pH TDS Cl ;)No~ NO? S04 O-P04 Alki~NH~ TKN TOC Cr6+ CI04 
V'" ........... 

pH TDS Cl F NO"' NO? SOd O-P04 Alk CN NH"' TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO? S04 O-P04 Alk CN NH"' TKN TOC Cr6+ ClOd 

pH TDS Cl F NO"' NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SOd O-P04 Alk CN NH"' TKN TOC Cr6+ ClOd 

pH TDS Cl F NO"' NO? SO., 0-POd Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO"' NO? SO 0-PO., Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 0-PO., Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO? SO O-P04 Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F NO"' N02 S04 0-PO_;~_ Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SO" O-P04 Alk CN NH"' TKN TOC Cr6+ CIO" 

pH TDS Cl F NO"' NO? SO 0-PO Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO"' NO? SO" 0-PO Alk CN NH"' TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO"' NO? SO" 0-PO Alk CN NH"' TKN TOC Cr6+ C104 

pH TDS Cl F NO"' NO? SO 0-PO Alk CN NH"' TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

ni-l Tn~ r.l r: Nn. Nn. ~n n-Pn Alk r.N NI-l. TKN Tnr. r.rR+ r.1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c;-, ./ 

Comments: ___________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~ C~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. .--
Cooler temperature criteria was met. 

/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 

~ 
Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ,r 
limits? 

Were titrant checks performed as required? (Level IV onlv) 

Were balance checks performed as required? (Level IV onlv) 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? 
,...-

Was there contamination in the method blanks? If yes, please see the Blanks .,-
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /" 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::: 20% for / 
waters and .::: 35% for soil samples? A control limit of.::: CRDL(.::: 2X CRDL for soil) 
was used for samples that were .::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

\1. Laboratory control samples 

Was an LCS anaylzed for this SDG? -
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120%185-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Qualitv Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

..,..--

/ 

-
/ 

Page:~ofZ. 
Reviewer: 'C§;> 

2nd Reviewer: G~ 

Findings/Comments 



LDC#: ~Q.t? VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/ 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
~ 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. ./ 

Target analytes were detected in the field blanks. 
,.... 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: '-of Z. 
Reviewer: --::::::. "%:7 

2nd Reviewer: G,.. 

Findings/Comments 

-



LDC #: 3664806 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

A ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y. N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_L_ofl 

Reviewer:~ 
2nd Reviewer: 01 -

Vi N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~ONLY: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ~0.995? 

YIN N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

81 2, 6, 8, 12-20 J-/UJ/P (get) 

Comments: ________________________________________________________________________________________________________________ _ 

36648D6.wpd 



LDC #: 3664806 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: 3"S:::> 

2nd Reviewer: ~ 

{ ·~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y =JN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y (tj/N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 

EL IV ONLY: 
Y/ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
> 

MS MSD 
_if._ M~/M~n In M<>trh• Jln<>lut<> 0' 1:>. 0/n RPn n imitc::\ ·~::omnl<>c:: Ou::ol" • 

24/25 s Total CN 46 (75-125) 11 J-/UJ/A (det) 

26/27 s F -13 (90-110) -16 (90-110) All Soils (Text) (Laboratory confirmed F was 
inadvertently not spiked into MS/D) 

I I 
24/25 

I 
s 

I 
Total CN 

I I I 
81 {<20) 

I 
11 

I 
J/UJ/A (det) 

Comments: ____________________________________________________________________________________________________________ ___ 

3664806.wpd 



LOC #: 3664806 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(} N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SOG? 

Y &'NtA Were the LCS percent recoveries (%R) and relative percent difference (RPO) within the QC limits? 
~,.{::VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

--- ----- --- ----

LCS LCSD RPD 
tt I C~/1 C::~n In _M::otriY An::olvt<> Of.R llimitc::\ Of.R llimitc::\ IIi mite::\ ~~~~- . !=::::unnl<>c:: 

LCS/0 w F 113 (90-110) All Waters 

---- --- -

Page:~of_i_ 
Reviewer: :::::::. "\::> 

2nd Reviewer: ~ 

rlll::>l'' 

J+det/P (nd) 

Comments: ________________________________________________________________________________________________________________________ ___ 

LCSD.wpd 



LDC#: 3664806 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg} 

Analyte 11 15 RPD (,;50) 

Total Cyanide 0.26 0.096 92 

Fluoride 59.0 78.1 28 

Page:_l_of~ 
Reviewer:~ / 

2nd Reviewer:~ 

Qualification 
(Parent only) 

Jdet/A (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648D6.wpd 
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LDC #: 6Bc\..\~'S)(,o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: ~~ 

2nd Reviewer: ~'----

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of__£__ was recalculated. Calibration date: ~ \ ?6 \ \"f? 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:3(_~ \ \..\ ,_::,s 
Calibration verification 

:56J \~,-~~ 
Calibration verification 

""\(_,'\j \ '-\ '-'"S \ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

t= s3 

s4 

s5 

s6 

~~ 

t=- 0 Arz1~\~ 
~~~'"'L-z.'\1....) 

\-oc_ 
\(Vl~\\..._. 

c_~ D,R'2...~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.1 6602 

0.2 26633 0.9932 0.9930 

1 156408 

~* 337906 2 

3 442033 

4 580398 

'""'""''<~ 
\~\\... '1..'2::\~?-- D__'L~ ~~ ~~ 

'--' 

q&~~ 6J.o\ 'C:)c:::O q~%~ ~'-

O.'L~'-- qea%~ q6%?- '-Lf 

' 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·-----------------------------------------------

*¥-o.-->n6.\~ 



LDC #: ~<i$.~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of '-. 

Reviewer: ~<V 
2nd Reviewer: c:::H 

--=~--

METHOD: lnorganics, Method ~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R == Found x 1 00 
True 

Where, Found == concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found == SSR (spiked sample result) - SR (sample result). 

True == concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD == lS-D! x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL~ Laboratory control sample 

\~ ..... \_~ 

k.S 
Matrix spike sample 

~ ~--.o~ 

·\v\S.? Duplicate sample 

. C\.'-.oL-

S== 
D== 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

\0(__ l'S~S:~~ ls?:ro~~ 

(SSR-SR) 

c_~ 
-z__o~~~ \f\~~~ 

\=- '~''-W\eJ~ \'-\~~~~ 

I eecalc11lated 

II 
eeE!oded 

I I Acceptable 
%RIRPD %RIRPD (YIN) 

~\o~~o~~~ Gt(Q -~ 1.<?--- ~ 

~ u""3.~'?- l~--s.x~ 

0'1=-~~ O%wv -0 

Comments: ______________________________________________________________________________________________________ __ 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~~ G,..J--e__~ 

Page:__l_ofl 

Reviewer: ~J" 
2nd reviewer: (; 

P . ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

YJ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for __ _,(..._,;;.c_o_).....::..... __ \_0_c__ ________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = A.-~ 4~ Z1 Recalculation: 0 S. '2-c"Z..\ \ - ~4'1 ~ ::L ~ \..booooo -- . ~ ~--------
u~~\0\'Z-- L.A~'&lo\'L-- 0:-z:~:"Al':j) {o~llo) 

'f"o c;,J~ &s::Oc'i L<-<> 

~-\A)~Z.? ~'\j 
p..._ ~ q ~ Zo£.-\." 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ( i'/'0.\\.U. ) ( I!VI<>.\ 'v:. ) (YIN) 

t ~&--) 2.~--.) '2.~_) ~ 
2 ~ "6--~ 3.91. ~~ 

3. ~ D ,0\_\ O,aO..... \ ~ 
~ ~ q~ ... \ 4-Co ~\ 
"'.. \== z,'4~ z_~\0 

(.o p ·--z-:::, -z_ (SL_ 

8 \~ 2-QiS:)O Zv&:>c::> 
q \'OC- ~ ·z:z..8;(::) 

lo \-c:::C_...,- \t\00 \'1\00 -.JI 

\ \ C-1'..) 0 -?..J .. o 0-."L\. \:\~ 

\.'L C\---) D-OCo~ O.o(o\. _'--\ 

\~ C.."-.) D .. c'1 !!J-(_q_, 

\~ ~ \~\ \~\ 
\"S t= \'b,\ 'I&~\ 
l\o t= 3"2.2; 62__% 
\\ -t= 62--o 62v 
\~ c..w Oct\ 0 .. \.\ 
\\ C0 \'(a \ .. y 
1_j) Lc::>c___,. \ q \.\:ex::> tct~ ., 

'A 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 36648E1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-115886-1 Water 06/20/16 
Trip Blank 460-115886-2 Water 06/20/16 
CFMW-054-S0-0.5-2 460-115886-4 Soil 06/20/16 
CFMW-054-S0-1 0-12 460-115886-5 Soil 06/20/16 
CFMW-016a-S0-0.5-2 460-115886-12 Soil 06/21/16 
CFMW-0 16a-S0-1 0-12 460-115886-13 Soil 06/21/16 
CFMW-047-S0-0.5-2 460-115886-21 Soil 06/21/16 
CFMW-04 7 -S0-1 0-12 460-115886-22 Soil 06/21/16 
CFMW-EB12-AQ 460-115886-23 Water 06/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

II 
Associated 

Date Compound %0 Samples Flag AorP 

06/15/16 Acetone 21.1 All soil samples in SDG J+ (all detects) A 
460-115886-1 

05/16/16 Acetone 22.2 All water samples in SDG UJ (all non-detects) A 
460-115886-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
I Date Compound %D Samples Flag AorP 

06/27/16 Bromomethane 22.2 CFMW-047-S0-10-12 UJ (all non-detects) A 
(05:45) 

06/27/16 Vinyl chloride 38.3 All water samples in SDG NA -
(22:38) Bromomethane 28.4 460-115886-1 

Chloroethane 34.1 
Trichlorofluoromethane 94.8 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 25.5 
1 , 1-Dich loroethene 22.8 
Chlorobromomethane 24.9 
1,1, 1-Trichloroethane 24.0 
Carbon tetrachloride 22.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB-11-AQ 06/20/16 Methylene chloride 9.5 ug/L CFMW-054-S0-0.5-2 
CFMW-054-S0-1 0-12 

CFMW-EB12-AQ 06/21/16 Methylene chloride 11 ug/L CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

5 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method with the following exceptions: 

LCSID LCS LCSD 
C>. ) Compound %R (Limits) %R (Limits) Flag A orP 

LCS 460-376178 Trichlorofluoromethane 181 (50-150) 187 (50-150) NA -
(CFSB-131-S0-18-20) 

Percent recoveries (%R) were within QC limits. Relative percent differences (RPD) were 
within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in nine 
samples. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-115886-1 

Sample Compound Flag A orP 

CFMW-054-S0-0.5-2 Acetone J+ (all detects) A 
CFMW-054-S0-10-12 
CFMW-0 16a-SO-O. 5-2 
CFMW-016a-S0-10-12 
CFMW-047-S0-0.5-2 
CFMW-047-S0-1 0-12 

CFMW-EB-11-AQ Acetone UJ (all non-detects) A 
Trip Blank 
CFMW-EB12-AQ 

CFMW-047-S0-10-12 Bromomethane UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%D) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36648E1 VALIDATION COMPLETENESS WORKSHEET Date: 7 /tf /Jb 
SDG #: 460-115886-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_}_ of_} 
Reviewer: _____E:::J/ 

2nd Reviewer:__._c"'""~--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~ ~ 
2~ ..,. 

I 3 

4 l 

5 I 
6.3 

7 I 
8l-

gL/ 

1o f 
~1'V 

12~ 

~3d 

I ~alidatico A.:ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

Trip Blank 

CFMW-054-S0-0.5-2 

CFMW-054-S0-1 0-12 

CFMW-016a-S0-0.5-2 

CFMW-016a-S0-1 0-12 

CFMW-047-S0-0.5-2 

CFMW-047-S0-10-12 

CFMW-EB12-AQ 

M~ %b- ~1~9\ ~ 

- "?>/ (po 1 \, 

- ~1loi.J.o4 
- ?1""' l~ 

I I 
A/A 
A 

~6V'I 
0
{o r.:.o 

_svJ 

.{:::::. 

~vJ Tb:'i 
~ 

~ (!..;-~ 

...!>'--'...) \.a0\0 

N 
A. 
./>-

h. 

D.... 
[A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648E1W.wpd 1 

&. 

Comments 

\S" /"?>0 fv 

Ef;l ::- I ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115886-1 

460-115886-2 

460-115886-4 

460-115886-5 

460-115886-12 

460-115886-13 

460-115886-21 

460-115886-22 

460-115886-23 

to./ !!!:- -'J.-0 

CV{ ~~a 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/16 

Water 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Water 06/21/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 82608 

all percent relative standard deviations (%RSD) and relative response factors 
within method SPCCs? 

a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
nee criteria of> 0. 

and relative 

Level IV checklist_8260B_rev01.wpd 

Page:_{__ of~ 
Reviewer: r -1 

2nd Reviewer: C~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

of each matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment 

Level IV checklist_8260B_rev01.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
---·-------

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 
I 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane ' 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

' K. Chloroform KK. Trichlorofluoromethane KKK 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1, 1,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroe!hane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene vvw. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. C..V\\.(:1 ~ Ovn-e... --\-tna 1{1€. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LOC #: ...3 C ~ yg> z--) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I I II 1o . ·-'-' -·· ............. --··-·- .. ·-·· ...................................... ,, __ ,_ -··-·J--- ............. ---·· ,....,, , ..... ·-· ---·· ''''-'"''"""'''-''"': 

Y.M' JQ/A Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

+ eo/,~ II~ \Ct\J - &.\- f 2-1. 1 aU ~\\...-~ 

- ~/tiP/}k;, \ cv -£> F --z,-y. ')/ o.M ~ 

ICVvoa.wpd 
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Reviewer: FT 
2nd Reviewer: ~ 

Qualifications 
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LDC#: d~~~~£/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

I I 'I I 'Ill • 

. vN NJ/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y7NM/A 'I.-·- -II .fULJ' ............ I'''' ._, Wl'l .. lllll loll- Y-11--l,l-11 .._,, 11.-11\.A -· ''-'-' ,fVL..I' \,.All- ,- Vo\J\J I'' '\.I : 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

-- (pl'l-7/tv CU!N-4- _£, ")-],.-. "")/ 

()9-\; 

"" 
t ~l2-1hiP ~CAJ-~ (). ~€>.? ( u.. ) 

+ ''},•], ?'i ~ ~-~ 
+ 0 '~· J 

+ \(\<- q+~ 
+ TTT ~.\ 
;-- \-1 7/r.i 
+ 'ii P-1 ,4 
t N ~.v 
+ 9 ~""Y· 3 

CONCAL.wpd 

Associated Samples 

~. till? ~o-~1"0\ b 

aJ..(l ~ 

I; 

/ / 
Page:_of __ 

Reviewer:__,_FT-=-::.-...,--
2nd Reviewer: z:::::t:=... 

Qualifications 
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LDC#: .30~~~~:/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
. •• NIA Were field blanks identified in this SDG? 

'N NIA ~~fl target compounds detected. in the fiel 
Blank units: lA. '- Associated samole unit 

_..___ ,/ 

blanks? 

. "d /{ 
. ·-·- _._ .... '-YI"e: (circfe on~- . ·-·- _,_ ...... , .. ·---..!I Trip Blc. ..... __ ,_,. . ·----·-·-- --· ·•tJ•---

Compound Blank ID Sample Identification 

I :-·, I I I I I I I I 
1? crs 

Blank units: IA-6\/l-- Associated sample units: md'/j(o 
Sampling date: v t. I '2 I J I(., 
Field blank type: (cfrcle bne) Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 
Sampling date:" t. 7 '2 I J I(., 

Compound I Blank ID I Sample Identification 

I I Cf I I I I I I 
I E I !/ I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I I 

S'"(p S'"(p 
I 

I I 
I I 

Page:__j;f_/ 

Reviewer:_,_F---:T.....--
2nd Reviewer:a::;;:--

I I 

I I 
I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RI k"tJ.C!r"'>wnrl 



LDC#: ....:5~~~1?2 J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

. ·--- --- ·--.-··--· 
y/1 tJ/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
'-

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~lo 1.\loo- ~\<. l&\ (~-\sV ) ,~, ~-tsDl ( ) o.J..P ~ 
o"l~\1~ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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LDC#: a~c,~~6...._/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_laf_/ 
Reviewer: FT 

2nd Reviewer: C1 _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2016 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 



LDC #: 0 ~ ~ ¢ R t / 

METHOD: GCMS 8260_B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of / 

Reviewer: FT 

2nd Reviewer: c:>l---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250std) 

I CAL 5/16/2016 F 1.1660 

GCMS8 c 0.5183 

cc 1.7042 

JJJ 1.5679 

Where: 

Recalculated 

(RRF 50/250std) 

1.1660 

0.5183 

1.7042 

1.5679 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2530 1.2530 11.9 

0.4906 0.4906 5.2 

1.8643 1.8643 14.3 

1.6539 1.6539 12.0 

Recalculated 

%RSD 

11.9 

5.2 

14.3 

12.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051616 8 



LOG #: .3 ~ c,. ¥'if c / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c:!L,;-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(CI,)/(AI,)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, Ais =Area of associated internal standard 
c.= Concentration of compound, C,. =Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound IReference internal Standard) linitiall ICCl ICCl 

1 
e..uJ y ~p{t<o/1 b =b (IS1) l-14~9 \ .1'01 I· 1?7 
0~?>4. c. (IS2) o.4t,4Z O·+·HD-1 0 ·4407 

y (IS3) l·"f""" 6:; I·S~3 ~~? 
~?,) (IS4) o. s.{O~? o .. ~(o \0 0-~IV 

fiS!i) 

2 
U..Vt\- ro{~1/llP 

(IS1) 1·1(o~ l·l~~ 
SS' ~ 

(IS2) 0::!>9(p \ 0-~c;lol 
(IS3) \.Co? I 1-to"=>l 

I/ (IS4) o.~Sl O· ~5'/ 

(ISS) 

3 
w\1-~ t,fz-~lll.::J 1·11"2. 1·11)/ 
':2-\ ~;))....-

0 ·'\-:2.6'" \ O·lfx-} 
1-fo~'?:> 1-l:,~?, 

II O,~q,to'-t 0. St9/.r,~ 

4 UN-X f 1-X"?O I· II o . t. 1\l) 

~~1 (!..- O.J.\.40(p o. <olx.;- O·fo1C 
c.,v l·~ 2·/LJ-V, ~-14-1-

l_j~ _j \-lo~~i 1-10 (p l-10/.t? 

CON CAL 41S.WPD 

Reported Recalculated 
%0 %0 

Q./ 0./ 
q .. I ~-I 
r,:~ frr?? 
-:t·D -::f-0 

OP'J 0-9 
It\· 7 It.\./ 
'-i.\6 ci.k' 

7·1.rJ 7·~ 

, . ? }·~ 

~.4 Sf.~ 
'1·' 9·7, 
I\· 4 II· '-f 

1\·~ II-~ 
~~~ ;&.~ 
,~.} 1s. J 
~.Y 3-:z..----



LDC #:_~_to_~_¥ g E / VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: O"c--'/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samp e 10: 

Surrogate 
Spiked 

Dibromofluoromethane SfJ.D 
1,2-Dichloroethane-d4 I 
Toluene-dB I 
Bromofluorobenzene J; 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID SamPle 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'/¥ .q >IOj 
S(). 't JO Z-

1~-& Cf7 
§S•t./ 111 

Percent 
Surrogate Recovery 

Found RE!£orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~~ 0 
JO:P A 

~7 I 
_/}} {/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 c. ~ f. ~ t::- I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: f2t_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSlD: ~ L.\loo- ~"7Gol-\.o4 

Spike Spiked Sample 
r"..nnrc.ntr::~tinn 

1-Dichloroethene o.o"2.1l::l0 0.0200 o. q-es- 0.0\Cll 0 OJ~ ~]..- qs-

Trichloroethene o. ot:C6 \ 0.0190 90 90 <=,~ 9"\ ~ 

Benzene o.ozo4 0.0'2. \ (.p 10~ !OZ. loB JO~ f.o 

Toluene Qo2o0 o.o2c:10 9€1 Cf}(' \04 }0~ f) 

Chlorobenzene ,J o.ot.oD D.02l7-- JVO JoO I<QcP 10 (, (t; 

s-
~ 

rJ. 
~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ~ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y- N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(I.)( OF) Example: 
(A;.)(RRF)(V0 )(%S) 

#:-3 ,; 
A. = Area of the characteristic ion (EICP) for the Sample 1.0. 

' 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

{ iw?J) internal standard 
stLjSy ( 6lJ) (5') 

I. = Amount of internal standard added in nanograms Cone.= 
(ng) 

t-7 ~ '!B2 ~ (1- 4~8 ":Jf'f'l~) (o.~Of 
RRF = Relative response factor of the calibration standard. ~ !OJbbr 
vo = Volume or weight of sample pruged in milliliters (ml) = 

or grams (g). 

!A;;-Of = Dilution factor. o. 0<J:J092 l'h(J 
%S = Percent solids, applicable to soils and solid matrices 

onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36648E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-11 5886-1 Water 06/20/16 
CFMW-054-S0-0-0.5 460-115886-3 Soil 06/20/16 
CFMW-054-S0-0.5-2 460-115886-4 Soil 06/20/16 
CFMW-054-S0-1 0-12 460-115886-5 Soil 06/20/16 
CFISS-013-S0-0-0.5 460-115886-6 Soil 06/20/16 
CFISS-013-S0-0.5-2 460-115886-7 Soil 06/20/16 
CFISS-014-S0-0-0.5 460-115886-8 Soil 06/20/16 
CFISS-014-S0-0.5-2 460-115886-9 Soil 06/20/16 
CFMW-16a-S0-0-0.5 460-115886-11 Soil 06/21/16 
CFMW-016a-S0-0.5-2 460-115886-12 Soil 06/21/16 
CFMW-016a-S0-1 0-12 460-115886-13 Soil 06/21/16 
CFISS-011-S0-0-0.5 460-115886-15 Soil 06/21/16 
CFISS-011-S0-0.5-2 460-11 5886-16 Soil 06/21/16 
CFISS-012-S0-0-0.5 460-115886-18 Soil 06/21/16 
CFISS-012-S0-0.5-2 460-115886-19 Soil 06/21/16 
CFMW-047-S0-0-0.5 460-115886-20 Soil 06/21/16 
CFMW-047-S0-0.5-2 460-115886-21 Soil 06/21/16 
CFMW-047-S0-10-12 460-115886-22 Soil 06/21/16 
CFMW-EB12-AQ 460-115886-23 Water 06/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag 

06/28/16 Caprolactam 29.5 All water samples in UJ (all non-detects) A 
SDG 460-115886-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in two samples. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-115886-1 

I Sam~le I Comeound I Flag I AorP 

CFMW-EB-11-AQ Caprolactam UJ (all non-detects) A 
CFMW-EB 12-AQ 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36648E2a 
SDG #: 460-115886-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

l 7'[, 
Date: 7 I .,v j/1 

Page:.,Lof ,_.,_
Reviewer: ?? 

2nd Reviewer: 0J 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1?' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I ~alidaticn A[ea I I Comments 

Sample receipt/Technical holding times AtA 

GC/MS Instrument performance check 6 
Initial calibration/ICV ~~~ 0~ ~\) L. w 2.0, ( y \W ~ ~0 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

CFMW-054-S0-0-0.5 

CFMW-054-S0-0.5-2 

CFMW-054-S0-1 0-12 

CFISS-013-S0-0-0.5 

CFISS-013-S0-0.5-2 

CFISS-014-S0-0-0.5 

CFISS-014-S0-0.5-2 

CFMW-16a-S0-0-0.5 

CFMW-016a-S0-0.5-2 

CFMW-016a-S0-1 0-12 

CFISS-011-S0-0-0.5 

CFISS-011-S0-0.5-2 

~vJ 

~ 

~0 '6""~ = 
b. 

tJ c..-S 

A \...6'7 

N 
b 

" ~ 
A. 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648E2aW.wpd 1 

I 

\I )G-) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115886-1 

460-115886-3 

460-115886-4 

460-115886-5 

460-115886-6 

460-115886-7 

460-115886-8 

460-115886-9 

460-115886-11 

460-115886-12 

460-115886-13 

460-115886-15 

460-115886-16 

ll-<V\1 ~ w 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

I 



LDC#: 36648E2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115886-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 CFISS-012-S0-0-0.5 460-115886-18 

15 CFISS-012-S0-0.5-2 460-115886-19 

16 CFMW-047-S0-0-0.5 460-115886-20 

17 CFMW-047-S0-0.5-2 460-115886-21 

18 CFMW-047-S0-1 0-12 460-115886-22 

19 CFMW-EB 12-AQ 460-115886-23 

20 

21 

22 

23 

1?<1 

Notes· 

L:\Roux Associates\Columbia Falls\36648E2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Date: 7 /2tJ/Jh 
Page:_:_?c5f~ 

Reviewer: /7 
2nd Reviewer:~ --"--=--

Date 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanal sis erformed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

Level IV Checklist_8270D_rev01.wpd 

Page:_{of_., 
Reviewer:_f?-/ 

2nd Reviewer:~ 



of data was found to be 

Level IV Checklist_B27DD_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: ~of -z...
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

-~ 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz.(a,h)anthracene DODD. cisltrans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine~ CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

I M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

I 

I 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DDD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LOG#: 3C:.'~~Edq 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

_;,-'~ NtA 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YIN JN/A V V VI V 011 /ULJ CU IY I'''' " YVIll II II LIIV VOIIUO.I.IVI I VIILVIIO. VI 'L.V /ULJ OIIU / V.VV I" '\.1 ! 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- ~lze hl1 ~cv -(.; M.M M tV\ -:l-9·~ 
\SO~ 

.... {p I 'Z-~ lifo C.C.,\l - (t; M Mt--\ fV'\ ""2.1·~ 
0 i41 

CONCAL.wpd 

Page:__!of_/ 

Reviewer: FT 
2nd Reviewer: a__ 

Associated Samples Qualifications ... 
oJJ v.J~- tAt? J-/vU/A- (tJO) 

' 
M-e:. ~"0 -"b1'5" 7~~ J -j~/A ( \'30 

'-
I 



LDC #: 30 C# &"£ ~ <:~... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: Q___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms6 s 
GG 
uu 
DDD 

Ill 

Reported 

(RRF 10 std) 

1.8457 

1.0042 

1.1427 

1.0740 

0.9683 

1.1172 

Where: 

Recalculated 

(RRF120 std) 

1.8457 

1.0042 

1.1427 

1.0740 

0.9683 

1.1172 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8209 1.8209 2.9 

0.9858 0.9858 5.4 

1.1254 1.1254 13.5 

1.0221 1.0221 8.3 

0.9321 0.9321 4.4 

1.0217 1.0217 17.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated , 

%RSD 

2.9 

5.4 

13.5 

8.3 

4.4 

17.5 



LDC#: d~ t. '!f?G ~~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ I of~ 
Reviewer: FT 

2nd Reviewer: CJ!.-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

----------

Calibration 

# Standard ID Date Compound 

I CAL 6/17/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

-

Reported 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Where: 

--

Recalculated 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Ax = Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--------

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6020 1.6020 4.0 

0.9490 0.9490 4.1 

1.0796 1.0796 9.3 

1.0573 1.0573 4.0 

0.7580 0.7580 3.6 

1.0784 1.0784 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.0 

4.1 

9.3 

4.0 

3.6 

6.8 



LDC #: d ~ ~ Y g' F 0>_ ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: .Q.....-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/23/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7963 

1.0684 

1.3652 

1.0935 

0.9468 

1.1842 

Where: 

Recalculated 

(RRF20 std) 

1.7963 

1.0684 

1.3652 

1.0935 

0.9468 

1.1842 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8179 1.8179 6.6 

1.0572 1.0572 4.4 

1.2685 1.2685 6.3 

1.0866 1.0866 4.7 

0.9380 0.9380 3.9 

1.1621 1.1621 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

6.6 

4.4 

6.3 

4.7 

3.9 

5.4 



LDC #: 3 to~ Y~ C cJ. Q. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c:;t_..... 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C~s)/(Ais)(C.) 

---- --

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A15 = Area of associated internal standard 
c.= Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 t?....e.-\1- ,, ~/l<P hv !:::,. (1st IS) \ . .g ,.,~ \. <i90 ,.~so 

~o:&.\l s (2"" IS) 1 • OSi"Z-- r.o;o-, I·O~ 
l;~ (3"'1S) \ . '2 lo~t;"' \· \'14 '·li+ 
WA (4"'1S) \. oB<o(c, t.oo/:.0 l·O~Q 
~~t (5"' IS) 0 ·~3fo 0. 9lV2- o.9J"l 
'II. _I 16"' IS\ \.lb'l-) \.I L 4 J. lfo4 

2 W-ll (p 1'2. -r{llP 11"t IS\ I. ~'2-4 ). ~14 
O'B~/ (2"" IS) \.O'{{p ).04~ 

(3"'1S) \. \~ '1 1·1~~ 
(4"'1S) \. t:>';\-0 l·o1iJ 
(5"' IS) 0. "::?>15" o:=131S'" 

\!/ 16"' ISl \._/ \. tlo? 1·11...3 

3 ~-ll- foJ-,.rall~ A 11st IS\ \.&>020 \.~4- J. 9-lf 
\to: tv s (2"" IS) o.9'tcto o. '130\ O·~?o/ 

£!+q (3"'1S) \ ·019~ \. 09\ I· oc:rl 
WI\ (4"'1S) 1. o;-.:t? \.0?<" I·~ 
t;e~ (5"' IS) 0·15130 o.11lr O·T1Il 
I.TJ. 16"' ISl \·bi£Lr I . I.,_ (p I. \J...{., 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 

\·I \ . ...., 
.).7 l-1 

5.0f 5::=1 
0. (.e, o.~ 
-,,y 1--·)i 

0. '"l--- o.y 
0 .? 02> 
1· 0 \·0 
9·4 q.~ 

1-~ ,.~ 

(). 0 o.o 
0, 1 0 .) 

3.{p ?J.fe. 
~·D ").;[) 

t· 0 \·0 
~ . I 3.) 
\· ~ I·~ 
't·c.l &) d .. \ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC#: 3~~~~ F .J.~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--C2L-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;,)/(A;,)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A~= Area of associated internal standard 
Cx = Concentration of compound, C1, = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 Q..C, \] - (., b/2.'0 ltlP A (1st IS) \.~w~ \.91~ \~10 

I~ t~ s (2"" IS) o.-=,tO~ \.0 \lf \-a 14 
~(::f (3"'1S) \. t'l.-G4 1 .o'='4 ,.ow 
"tv1 (4th IS) \. 02.-Z--1 \ .!l' \. \ll 
voo (5th IS) o.~?'ll b, c:11'b1 0-91~-=J 
\\\ 16th IS) \·0~1"1 1·11{(... l·\Sl" 

2 {!;t.:v- 0, t../?-4. ll<P 11st ISl ,, .g19 I· ~"'Ff 
01l0 (2"" IS) \.0 0 l \·00 l 

(3"'1S) \· 0 loi() I· Ol9 
(4th IS) I· \".:>1 l.\ ?>1 
(5th IS) o.q\Lf~ 0. ouLJ'1 

.. J (6th IS) ,v \. \?- / \. \'J-.1 
3 11st IS) 

(2"" IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

16th ISl 

II Reported I Recalculated 

II 
%0 I %0 

I 

s,.7 ~., 

.,.,.c; '7-·Cf 
s-.s- s;-s· 
r/. . I ~.1 
1·4 1·'-f 
\ (o . I I~-, . / 
3<~· ~.7 

l· L1 l· fa 
.,,~ ~~ 
1\,? \\·3 
,,~ t·.K 
\0·'?.::> 10 .J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #:_3_,_t._¢_.8 F ~ q VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700} 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: ()" Z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID amp1e 

Surrogate 
Spiked 

Nitrobenzene-dS ~.0 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,II 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID amp1e : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SIIRRC':AI r. wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~~.q l~ 

?>~-I 14 
~\. \ Y>Y 

'?J1· *" 1;-
~?>:1 {pf 

l~·OJ ~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

13 () 

1~ 

~?' 

15 
iP7 
~ I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 0 ~~ ~g~q -- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: z:::::z:::-

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L\lo co - ? 7'5 '1 (o I 

I~ 
Spike Spike I I C:S II · I C:SD II I C:S£1 C:SD 

Ad~ Conce:\~ I II II 1~' ) ( W"4!' Percent Recove!l: Percent Recove!X RPD 
\J 

urcsn ' Yc::~n-I I"'~ IC~ ..... r:;?.,,.,.,,. ..... ... r:;?.,.,..,.,,.. r::!<>nnrt<>rl r:;?.,,..,.,,.. .. ,,. ... ..~ 

Phenol ~ -~ '?;:> t-l~ 3.0-t j..JA .,-v- ~.:r 

------N-Nitroso-di-n-propylamine 3· '2. st ~)/ ~~ ~ 
v 

4-Chloro-3-methylphenol ~ .1..(,.,. -=t~ 4k ~ 
Acenaphthene 'J ~-01 ~~ 42-- / 
Pentachlorophenol (p, CtJ1 tp.'l-\ ~? ~ ~ 
Pyrene ~-b? v 2»· ?-,.. J 91 '11 t-J~ 

/ 

I 

I 

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: G" / 

~-P--N~/!..!..A.!.. Were all reported results recalculated and verified for all level IV samples? 
--4'-'-'-""'-'N,_,/A_,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {AJ(I.)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0 )(Vi)(%S) 

:\:\-~ .I.L~ A. = Area of the characteristic ion (EICP) for the Sample I.D. . 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

( cg 1 ~ ~ ') ( ttcJ. 0) ( l) I. = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or ( ?'il69~ JQ·\1,7.1)( \').0)-5:2-}( 0.9\~) 
grams (g). 

vi = Volume of extract injected in microliters (ul) = 

VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 0. 0 (p ':? ~cr \\<a 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36648E3a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-115886-1 Water 06/20/16 
CFMW-054-S0-0-0.5 460-115886-3 Soil 06/20/16 
CFISS-013-S0-0-0.5 460-115886-6 Soil 06/20/16 
CFISS-014-S0-0-0.5 460-115886-8 Soil 06/20/16 
CFMW-016a-S0-0-0.5 460-115886-11 Soil 06/21/16 
CFISS-011-S0-0-0.5 460-115886-15 Soil 06/21/16 
CFISS-012-S0-0-0.5 460-115886-18 Soil 06/21/16 
CFMW-047-S0-0-0.5 460-115886-20 Soil 06/21/16 
CFMW-EB12-AQ 460-115886-23 Water 06/21/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:ILOGJN\ROUXASSOCIATESICOLUMBIA FALLS\36648E3A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
115886-1 

No Sample Data Qualified in this SDG 
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LDC#: 36648E3a VALIDATION COMPLETENESS WORKSHEET 
1.-1;& 

Date: 7 //>II 
Page:_/ of_/ SDG #: 460-115886-1 Level IV 

Laboratory: Test America. Inc. Reviewer: ?? 
2nd Reviewer: e3 / 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I ~alidatian A[ea 

Sample receipUTechnical holdinq times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()w>r<>ll ~on+ nf rl<>l<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

CFMW-054-S0-0-0. 5 

CFISS-013-S0-0-0.5 

CFISS-014-S0-0-0.5 
(:) 

CFMW-:16a-S0-0-0.5 
'T 

CFISS-011-S0-0-0.5 

CFISS-012-S0-0-0.5 

CFMW-047-S0-0-0.5 

CFMW-EB12-AQ 

Notes: 

I I Comments 

A.tD. 
A 

6.. t..b- D If) ~\) J \ cA .f=:;Q 

b 
D. E~ ;e. ) 

NO ~ 
b. 
tJ u '? 

A ~tt? 

~ 
.b. 

A 
p.. 

!\. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

c..o.; 

OJ 

D = Duplicate 
TB = Trip blank 

~~ 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-115886-1 Water 06/20/16 

460-115886-3 Soil 06/20/16 

460-115886-6 Soil 06/20/16 

460-115886-8 Soil 06/20/16 

460-115886-11 Soil 06/21/16 

460-115886-15 Soil 06/21/16 

460-115886-18 Soil 06/21/16 

460-115886-20 Soil 06/21/16 

460-115886-23 Water 06/21/16 

L:\Roux Associates\Columbia Falls\36648E3aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides PA SW 846 Method 8081 

in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 

Page:__Lof~ 
Reviewer: f1 

2nd Reviewer: t;. ~ 



VALIDATION FINDINGS CHECKLIST Page: 4 of "Y 
Reviewer: F'T 

2nd Reviewer: 0-~ 

Validation Area Yes No NA 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
r"'"n""'";" n"rtnrrn"'rl to confirm %R? 

extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC 

Overall assessment of data was found to be 

Level IV checklist_B081A_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:----------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 0'~?~/(r~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of 
_/ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0,9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC #: ..3 ~ C.¥ ? c--3 q_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

II ... I eecalc••lated I ~ 

Calibration Average CF/ 

I I 
Standard ID Date/Time Compound CCVConc CF/Conc CF/Conc %D 

CCV CCV 

SfOOt~al-0 "'~4\\1.. Ol\lf et/'t)\o~~ \ evP)... \000 ~l,. (p qtp.Y, ~.t/. 

YIJ\e._~o'I.('-\L-h\o( L- Ojv. i GJ ~ • .l( 1-:V 
"-' 

I 
~f1 10~ JOJ· 'f \· ~ 

*' a.-f 1 I! "\~., ,~.} (,.j 

~ r~:>o\4b?> <../""'))I... \J.: ~ t) "~· .;- O(e,. ~ \ .~ 
qL.}-·7 ~~.( ~.? 

OJ'i·O <1~ .0 ~-o 

\ ~ 0·3:> ~0-~ ~:1 

q foo\48) C...}~ lib of>2~ ~Q,?.~ ~~4 (p,(p ~ 

'\1 ""-'1~·7 1c1 't·? ~ 
otlo.4 "tlo ·~ ::!>.f.p 

lj 
' 

"'\I,)(' 9\, 'i cz(. )..--

Page:~f_7 
Reviewer:_fl 

2nd Reviewer: Q:::t. 

I Becalc11lated I 

I : 
%D 

~J 

1·.7--
l·K 
(,; . o; 

I·~ 

s-~ 
L..Q 

9·1 
b,.L 
~·~ 
3-lo 
~.v 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of_/ 
Reviewer: FT / 

2nd reviewer: cAZ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 

Sample ID: '"'- \ 
SS = Surrogate Spiked 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene ~'Y I tolQ. 0 tOO. L.\ JOO \00 0 

Tetrachloro-m-xylene ~Wf>' "''i . \ -· 4<0 '1X 
Decachlorobiphenyl \ Ci~. ~ "~ 't~ 

Decachlorobiphenvl \) v "\ o, ~ q\ ~~ I 

SampleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ampe 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column S_piked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

Notes: ________________________________________ _ 

SURRCALC.3C3 



LDC#: -..3 ~ ~~ <f F..3 ex VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:~f_/ 
Reviewer: /7 

2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \..C.& 1-).(qO- ::,-,c.. zo~ 

nd II 

r LCS 1 ~ LCSD 11 LCSILCSD I 

Percent Recove_ry_[ Percent Recovery II RPD I 
LCS LCS I. Reported I Recalc. I[ _ Reported I R~calc. II Reported I Recalc. 

gamma-BHC I 0.)~, 1-l~ II O.fp 
t-JA 

4,4'-DDT ¥ ~ o. I~? 0.\3? 

_\Q:l_ 

IOO 

\Of 

100 ~Pr ------
~ 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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LDC #: 0 &C.~cf FJCL.- VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

/ / 
Page: __ of __ 

Reviewer: ~ 
2nd reviewer: '~ 

~ Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,.)(I.)(V,)(DF)(2.0) Example: 
(A;,)(RRF)(V0 )(VJ)(%S) 

:'71t.o2or;- t.J,~l oor A. = Area of the characteristic ion (EICP) for the Sample J.D. \..~ c+f., 0-
compound to be measured 

A;. = Area of the characteristic ion (EICP) for the specific 
internal standard 4\ ~~1. 3D~ (\00) (IOJ 

I, = Amount of internal standard added in nanograms (ng) Cone. = 

vo = Volume or weight of sample extract in milliliters (ml) or ( i?l ~~~~I )( o.a.,o~ 7 ) (l~} (,uvv) 
grams (g). 

vi = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o. \ ~~ vc ~)<r %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ~ ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36648E3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-115886-1 Water 06/20/16 
CFMW-054-S0-0-0.5 460-115886-3 Soil 06/20/16 
CFMW-054-S0-0.5-2 460-115886-4 Soil 06/20/16 
CFMW-054-S0-1 0-12 460-115886-5 Soil 06/20/16 
CFISS-013-S0-0-0.5 460-115886-6 Soil 06/20/16 
CFISS-013-S0-0.5-2 460-115886-7 Soil 06/20/16 
CFISS-0 14-S0-0-0. 5 460-115886-8 Soil 06/20/16 
CFISS-014-S0-0.5-2 460-115886-9 Soil 06/20/16 
C FMW-0 16a-SO-O-O. 5 460-115886-11 Soil 06/21/16 
C FMW-0 16a-SO-O. 5-2 460-115886-12 Soil 06/21/16 
CFMW-016a-S0-1 0-12 460-115886-13 Soil 06/21/16 
CFISS-011-S0-0-0.5 460-115886-15 Soil 06/21/16 
CFISS-011-S0-0.5-2 460-115886-16 Soil 06/21/16 
CFISS-012-S0-0-0.5 460-115886-18 Soil 06/21/16 
CFISS-012-S0-0.5-2 460-115886-19 Soil 06/21/16 
CFMW-047-S0-0-0.5 460-115886-20 Soil 06/21/16 
CFMW-047-S0-0.5-2 460-115886-21 Soil 06/21/16 
CFMW-047-S0-10-12 460-115886-22 Soil 06/21/16 
CFMW-EB 12-AQ 460-115886-23 Water 06/21/16 
CFMW-054-S0-0-0 .5MS 460-115886-3MS Soil 06/20/16 
CFMW-054-S0-0-0.5MSD 460-115886-3MSD Soil 06/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
115886-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648E3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115886-1 Level IV 
Laboratory: Test America, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 7 /;tJ/;b 
Page:i_of_'J... 

Reviewer: r? 
2nd Reviewer: o·// 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 z, 

2 

3 

4 

~ 
t 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidaticc A[ea I I Cam meets 

Sample receipt/Technical holding times A1A 
Initial calibration/ICV A,A '0;, ~0/\o.f .,.:!.. UJ ~ 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / t ) 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

n\/l'>r::>ll lon+ nf rl:ot::> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

CFMW-054-S0-0-0.5 

CFMW-054-S0-0.5-2 

CFMW-054-S0-1 0-12 

CFISS-013-S0-0-0.5 

CFISS-013-S0-0.5-2 

CFISS-014-S0-0-0.5 

CFISS-014-S0-0.5-2 

CFMW-~6a-S0-0-0.5 
T 

CFMW-016a-S0-0.5-2 

CFMW-016a-S0-1 0-12 

CFISS-011-S0-0-0.5 

CFISS-011-S0-0.5-2 

CFISS-012-S0-0-0.5 

CFISS-012-S0-0.5-2 

CFMW-047-S0-0-0.5 

CFMW-047-S0-0.5-2 

b 
6 

N\? eE> "= \ 

A . 
~· 

A \.-~ ~~ 
('} 
A 
A 
L 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 
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f 

cw !=. 7V 

1e>t 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-115886-1 

460-115886-3 

460-115886-4 

460-115886-5 

460-115886-6 

460-115886-7 

460-115886-8 

460-115886-9 

460-115886-11 

460-115886-12 

460-115886-1 3 

460-115886-15 

460-115886-16 

460-115886-18 

460-115886-19 

460-115886-20 

460-115886-21 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

I 



LDC #: 36648E3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-115886-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 CFMW-047-S0-10-12 460-115886-22 

19 "Y CFMW-EB12-AQ 460-115886-23 

20 CFMW-054-S0-0-0.5MS 460-115886-3MS 

21 CFMW-054-S0-0-0.5MSD 460-115886-3MSD 

22 

23 

24 

25 

?R 

Notes· 

L:\Roux Associates\Columbia Falls\36648E3bW.wpd 

Matrix 

Soil 

Water 

Soil 

Soil 

Date: 7/lf /Jf, 
Page: ""2of~ 

Reviewer: . P2 
2nd Reviewer:____::_~--

Date 

06/21/16 

06/21/16 

06/20/16 

06/20/16 



LDC #: ~ ~ v t/ ~ E 6 !::> 

Method: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST 

PLC 

Page:_Lot 7-
Reviewer: F7 

2nd Reviewer: A..........---



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ~ 
Reviewer: F7 . 

2nd Reviewer: ~ 



LDC #: G ~ C. ftt' .f' F 3_.b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: f21. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 

I 

I 



LDC #: \3 ~ t; f' ~f: a..f5 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ 
Page:_of_/ 

Reviewer: ......£I._ 
2nd Reviewer:_~--== 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Compound 
Average CF(ICAL)/ CCV CF/Conc. 

Cone. CCV 

'f r 0 F'/ t:Jy.b 'fzy/1~ f?C./.3 p~o-1 aP~ fOOD 1130 1 tl.Ctl 
et,p/ jtHJ 0 jOLJO 

2 
, f-CJd-l//1~ t.pli~t? I /Ul/C) !030 

Co/ , 
j ~B!!-

3 

4 

I Recalculated II Reported I Recalculated I 

CF/ Cone. %0 %0 
CCV 

I,P1. r ""!·..;;.II 
~'"aG I ' /.;·7 /2.7 

jl/1)0, 3 t1 c) 

I 02-J(, ~ ,;)..,. 7-.j 

~V7-Y .:!j_) J- I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1 .wpd 



LDC#: ~~~~.§??ab 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SampleiD· =1/:5"""" 

Surrogate 

I 

I 
Dc.8 
Dq!J 

SampleiD: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

J Column/Detector I Surrogate I Spiked 

I I I 
I up~ 

I 

_$(.) 

I 
so : <!.L.-P J 

Surrogate I Found 

I 
ZJ.·/_ 

I 
SV·3 

Percent I Percent 
Recovery Recovery 

Re~orted I Recalculated 

to~ 
I 

!Yll 
/0, 

/ _......,. 
Page: __ of_ 

Reviewer:~ 
2nd reviewer:~ 

I Percent _, 

Difference 

I I 

I 
0 

I 
0 

Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate I Column/Detector I Spiked Found Recovery Recovery Difference 

~-- -- ---- -~ I r- I Re~orted I Recalculated I I 

Surrogate Compound Surrogate Compound Surrogate Compound I Surrogate Compound Surrogate Compound 

A Chlorobenzene (C8Z) G Octacosane M 8enzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (8F8) H Ortho-Terphenyl N Terphenyi-D 14 T 3,4-Dinitrotoluene z 2-8romonaphthalene 

c· a ,a ,a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) u Tripentyltin AA Chloro-octadecane 

D 8romochlorobenene J n-Triacontane p 1-methvlnaphthalene v Tri-n-propyltin 88 2,4-Dichlorophenvlacetic acid i 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromo\oluene 

F 1 4-Difluorobenzene (DF8l L 8romobenzene R 4-Nitrophenol X Triphenvl Phosphate 

SURRCLC_r1.wpd 



LDC#: C3~~¥~Edb VALIDATION FINDINGS WORKSHEET Page:~of~ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: q METHOD:~C _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: W ~ "2-l 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

~-- --- ----- I I Mol<lx •plko II Mol<ix Splko Dupll- II MSJMSD I 
1 

Compound I Percent Recovery II Percent Recovery II RPD ~~ 
1 1 

[Reported I Recalc. II Reported I Recalc. I[ R~orted I Recalc. I 
Gasoline (8015) 

Diesel (8015) 
---

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 
-

Ptrvc\o-r \~U o . ~~ s- I '0 . 3";- tJP V-~2-l v._i_p~ n\ 1\'r ,,~ }FJ ~ _3 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: ..3 C.~~~,;;:d-J, VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

/ 
Page:_of_/ 

Reviewer:___.EI. 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: LL ~ Lf!oO - 3 702of, 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

~- I Spike Spike S""pi;-~ I LCS II LCSD II LCS/LCSD I 
I Compound ( W\.~~ ~0~,~~ ~ I Percent Recovery II Percent Recovery II RPD I 
,_, LCS \J I ~CSD LCS l t2"cso I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. l1 

, II II 

Gasoline (8015) 

Diesel (8015) 
--

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Aroclo ( ll<P D o. ~?., t-JA; 0-4oB t-J-A 1:2.- ")..- 11--l---- tvA- -
Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC #: ~ ~ t:;; ~ ? E a.iJ 

y 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A)(Fv)(Of) 

(RF)(Vs or Ws)(%8/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

Example: 

Sample ID. -1 s- Compound Name .?C/3 1 ~..,__) 

Page:~_/ 
Reviewer: FT 

2nd Reviewer: ct:=_ 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%5= Percent Solid 

( ";)_CJ o ~ 7 ) {;o) 
Concentration ( ,;;.oo'T<)) ( 0.. '1.3/ _)(tDooj 

0-2-/~~lf 
- (/ 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( ) 

Pc8 /n;tj- J = J7~ !b8 (20) t"h'/- I .:: {gj-/ 

~ 1~tt90~ ( o. OliO ) ::z.- .::: 3 3!- 3 
3 ::: ~/?...t/ 

.=! ;fl I· l t/ ::: ;; '17. 0 
r-= ;?;~ ?>. 0 

' .::: ~7S"-O 

7 .::. '3t2 .&, 

If .: o?:,.~ r 

.£l ve .::::: c;.. 'JO. 7 Comments: ________________________________________________________________________________________________________________________ __ 
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LDC Report# 36648E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 25, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-115886-1 Water 06/20/16 
CFMW-054-S0-0-0.5 460-115886-3 Soil 06/20/16 
CFMW-054-S0-0.5-2 460-11 5886-4 Soil 06/20/16 
CFMW-054-S0-1 0-12 460-115886-5 Soil 06/20/16 
CFISS-013-S0-0-0.5 460-115886-6 Soil 06/20/16 
CFISS-013-S0-0.5-2 460-115886-7 Soil 06/20/16 
CFISS-014-S0-0-0.5 460-115886-8 Soil 06/20/16 
CFISS-014-S0-0.5-2 460-11 5886-9 Soil 06/20/16 
CFISS-013-S0-0-0.5-Pb 460-115886-1 0 Soil 06/20/16 
CFMW-016a-S0-0-0.5 460-11 5886-11 Soil 06/21/16 
CFMW-016a-S0-0.5-2 460-115886-12 Soil 06/21/16 
CFMW-016a-S0-1 0-12 460-115886-13 Soil 06/21/16 
CFISS-011-S0-0-0.5 460-11 5886-15 Soil 06/21/16 
CFISS-011-S0-0.5-2 460-115886-16 Soil 06/21/16 
CFISS-011-S0-0-0.5-Pb 460-115886-17 Soil 06/21/16 
CFISS-012-S0-0-0.5 460-115886-18 Soil 06/21/16 
CFISS-012-S0-0.5-2 460-115886-19 Soil 06/21/16 
CFMW-047-S0-0-0.5 460-115886-20 Soil 06/21/16 
CFMW-04 7 -S0-0.5-2 460-115886-21 Soil 06/21/16 
CFMW-047-S0-10-12 460-115886-22 Soil 06/21/16 
CFMW-EB12-AQ 460-115886-23 Water 06/21/16 
CFISS-011-S0-0.5-2MS 460-115886-16MS Soil 06/21/16 
CFISS-011-S0-0.5-2DUP 460-115886-16DUP Soil 06/21/16 
CFMW-047-S0-0.5-2MS 460-115886-21 MS Soil 06/21/16 
CFMW-047-S0-0.5-2DUP 460-115886-21 DUP Soil 06/21/16 
CFMW-047-S0-1 0-12MS 460-115886-22MS Soil 06/21/16 
CFMW-047-S0-1 0-12DUP 460-115886-22DUP Soil 06/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 12-AQ 06/21/16 Calcium 244 ug/L CFMW-016a-S0-0-0.5 
Iron 207 ug/L CFMW-016a-S0-0.5-2 

CFMW-016a-S0-10-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

4 
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Spike ID 
A or P II (Associated Samples) Analyte %R (Limits) Flaa 

CFMW-047-S0-0.5-2MS Antimony 39 (75-125) UJ (all non-detects) A 
(CFMW-04 7 -S0-0.5-2) 

CFMW-047-S0-10-12MS Antimony 61 (75-125) J- (all detects) A 
(CFMW-054-S0-0-0.5 UJ (all non-detects) 
CFMW-054-S0-0.5-2 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-10-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-04 7 -S0-1 0-12) 

CFMW-047-S0-10-12MS Chromium 162 (75-125) J+ (all detects) A 
(CFMW-054-S0-0-0.5 
CFMW-054-S0-0.5-2 
CFMW-054-S0-10-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-0 16a-SO-O-O. 5 
CFMW-0 16a-SO-O. 5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-04 7 -S0-1 0-12) 

For CFMW-047-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Calcium, 
and Magnesium percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

For CFMW-047-S0-10-12MS, no data were qualified for Aluminum, Calcium, Iron, and 
Magnesium percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

5 
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DUPID 
(Associated Samples) Analvte RPD (Limits) Difference (Limits) Flag AorP 

CFMW-047-S0-0.5-2DUP Arsenic 23 (S20) - J (all detects) A 
(CFMW-04 7 -S0-0.5-2) Calcium 31 (S20) - J (all detects) 

CFMW-047-S0-1 0-12DUP Barium 21 (S20) - J (all detects) A 
(CFMW-054-S0-0-0.5 Calcium 27 (S20) - J (all detects) 
CFMW-054-S0-0.5-2 Chromium - 2.27 mg/Kg (S2.0) J (all detects) 
CFMW-054-S0-1 0-12 Lead 26 (S20) - J (all detects) 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-10-12) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS} 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

6 
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Due to MS %R and DUP RPD and difference, data were qualified as estimated in 
seventeen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-115886-1 

Sample Analyte Flag AorP 

CFMW-04 7 -S0-0.5-2 Antimony J- (all detects) A 
CFMW-054-S0-0-0.5 UJ (all non-detects) 
CFMW-054-S0-0.5-2 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-0 16a-SO-O-O. 5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-10-12 

CFMW-054-S0-0-0.5 Chromium J+ (all detects) A 
CFMW-054-S0-0.5-2 
CFMW-054-S0-10-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-10-12 

CFMW-047-S0-0.5-2 Arsenic J (all detects) A 
Calcium J (all detects) 

CFMW-054-S0-0-0. 5 Barium J (all detects) A 
CFMW-054-S0-0. 5-2 Calcium J (all detects) 
CFMW-054-S0-1 0-12 Lead J (all detects) 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-0 16a-SO-O-O. 5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-1 0-12 

8 
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Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(RPD) 



Sample Analvte Flag A or P Reason 

CFMW-054-S0-0-0. 5 Chromium J (all detects) Duplicate sample analysis 
CFMW-054-S0-0.5-2 (difference) 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-115886-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-115886-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648E4a 
SDG #: 460-115886-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

{60\o(.... 
METHOD: Metals (EPA SW 846 Method 6020N7470N7471B) 

Date:·1.\\~)t~,e~ 
Page:__lofZ 

Reviewer: s:3Q 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

.XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatico Area I I Ccmmeots 

Sample receipt/Technical holding times ~ ~ \1..0 --'2..\ \ ll.a 

ICP/MS Tune ~ 
Instrument Calibration Sv-..) 
ICP Interference Check Sample iJCSj_ Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

()w>r<>ll nfn<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

CFMW-054-S0-0-0.5 

CFMW-054-S0-0.5-2 

CFMW-054-S0-1 0-12 

CFISS-013-S0-0-0.5 

CFISS-013-S0-0.5-2 

CFISS-014-S0-0-0.5 

CFISS-014-S0-0.5-2 

CFISS-013-S0-0-0.5-Pb 

CFMW~ 6a-S0-0-0.5 

CFMW-016a-S0-0.5-2 

CFMW-016a-S0-1 0-12 

CFISS-011-S0-0-0.5 

CFISS-011-S0-0.5-2 

CFISS-011-S0-0-0.5-Pb 

~ 
s:w €~=- (_,) C:z-~ 
~w k~::. l -z._-L) ( -z._~ ') l '"2-~.a\ 
SJ0 

p.__ 

~ lc~ 
N 
~ 

" ~ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'\::. <:!_ (i2'. 'h.--\ 
~~ 

D = Duplicate 
TB = Trip blank 

/ 

EB = Equipment blank 

Lab ID 

460-115886-1 

460-115886-3 

460-115886-4 

460-115886-5 

460-115886-6 

460-115886-7 

460-115886-8 

460-115886-9 

460-115886-10 

460-115886-11 

460-115886-12 

460-115886-13 

460-115886-15 

460-115886-16 

460-115886-17 

L:\Roux Associates\Columbia Falls\36648E4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/20/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

Soil 06/21/16 

I 



LDC #:_=36=6"-'4c.::::c8.=.E4_,_,a:::..-_ VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4=6=0-_.:.1..,!_;15=8~8=6-_,1 __ _ Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Client ID Lab ID 

16 CFISS-012-S0-0-0.5 460-115886-18 

17 CFISS-012-S0-0.5-2 460-115886-19 

18 CFMW-047-S0-0-0.5 460-115886-20 

19 CFMW-047-S0-0.5-2 460-115886-21 

20 CFMW-047-S0-10-12 460-115886-22 

21 CFMW-EB12-AQ 460-115886-23 

22 CFISS-011-S0-0.5-2MS \--\o... 460-115886-16MS 

23 CFISS-011-S0-0.5-2DUP 1- 460-115886-16DUP 

24 CFMW-047-S0-0.5-2MS IOo20P,.. 460-115886-21 MS 

25 CFMW-047-S0-0.5-2DUP -1 460-115886-21 DUP 

26 ~Zn \--A,~ l 
27 * -z..o "9u'? ~ 

28 

29 

hn 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Date :"t. \\ih\0 
Page:.z_ofZ 

Reviewer: '(SS2 
2nd Reviewer:~ 

Date 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

06/21/16 

Notes: ________________________________________________________________________________ ___ 
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VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holdina times 

All technical holding times were met. r 

Cooler temperature criteria was met. r 
II. /CPIMS Tune 

Were all isotopes in the tunino solution mass resolution within 0.1 amu? 
/"' 

Were %RSD of isotopes in the tuning solution ~5%? .....-

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 

Were the proper number of standards used? 
r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? ~ 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? .--
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

,...-

V. JCP Interference Check Sample 

Were ICP interference check samples performed dailv? 

Were the ABsolution percent recoveries (%R} with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ..,.-
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _5 20% for 
/ waters and _5 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were _5 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? 
..,..-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ..,.,...-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

Pu1E::T_C:::\fl./ ?n1n '"'nrl \/Pr~inn 1 0 

NA 

Page:_lotZ 
Reviewer: ;\S? 

2nd Reviewer: t.. / 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 
,.-

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
(ICP)/>1 OOX the MDUICP/MS)? 

Were all oercent differences l%Ds) < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable -to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

TarQet analytes were detected in the field blanks. / 

• Mr-"T* 1""'111.1 ..,1"'1.-1 A ,.,.,......,1 ,,,..... ..... : ......... 'I n 

NA 

/ 

Page: Z-of""Z_ 
Reviewer: ~s:> 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___l_of_j_ 

Reviewer: ~'V 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

Samnh•ln Matrix T:um'!t An::.lvtP- Li~t ITAI \ 

' ) L..\ 
\-.) IAI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
l-~ 1 \~H'\ 

lla-Z..O s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, zi]) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

q)\s s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,;b)Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

QC.:: V.;-7.?-~ s AI, Sb, As, Ba, Be,-Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, MntHi)Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
..__.. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l)c_' 1.'-\--'Ll s V;t(i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mri) Hq,fNi, K, Se, Aq, Na, Tl, V, zn)Mo, B, Sn, Ti, --AI, Sb, As, Ba, Be, Cd, Ca, CJ, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A . u. .... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe~ Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'-" 

ICP-MS 1\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn~Hg(Ni, K, Se, Aq, Na, Tl, V, ~Mo, B, Sn, Ti, -I~FAA AI <::h Ac:. R<> Ro r.ri_C~ r.L r'n r'o l=o Ph ~nn ~nn 1-jn_ 1\li I< <::o An 1\1<> Tl \1 7n ~nn R <::n _Ti 

Comment<:Ji1'8rcurv by CVAA if performeD 

't, \ S.::. Y'b.:: (?::>lo<-

~\\ b.;-t q '\ 'S .::. ~\c= (c;;Ul.o~ 
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LDC #: 36648E4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:___l_of_l_ 
Reviewer: ·~9 

2nd Reviewer: 5 
~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
EVEL,AV)ONL Y: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients .:::_0.995? 

'V N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. , 
--

e. n,t.,. (',lihr"tinn In .dn,.lvt"' •t.~ .d"'"'nri"t"'ti ~"mnl"'"' ou,l'&' nf n::ot:o I 
I 06/29/16 CRI (12:44) Cu 140 (70-130) 1 No Qual. (True and Found values < MDL) I 

Comments:·------------------------------------------------------------------------------------------------------------------

36648E4a.wpd 



LDC #: 36648E4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Field Blank I Rinsate I Other· 

Ca 244 2.44 

Fe 207 2.07 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36648E4a.wpd 
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Reviewer: .::S ~ 
2nd Reviewer:~ 



LDC #: 36648E4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_of \ 

Reviewer: 2:>v 
2nd Reviewer: ~ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS I :H. MC: rn M:>triv .dn:>f.,t<> o•n /1, e>~~nr~~ 1"\, ·~Bfi~~Hnn~ 

24 s Sb 39 19 J-/UJ/A (nd) 

26 s Sb 61 2-8, 10-14, 16-18, 20 J-/UJ/A (deUnd) 

Cr 162 J+deUA (det) 

Comments: 24: AI, Ba, Ca, Mq > 4X 
26: AI, Ca. Fe. Mq > 4X 

36648E4a.wpd 



LDC #: 36648E4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:~ofl 
Reviewer: :::3.v 

2nd Reviewer: ~ 

~ Were all duplicate sample relative percent differences (RPD) :::.20% for water samples and :::.35% for soil samples? If no, see qualifications below. A control 
limit of ±.R.L. (:!:.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

......... .. . -·- . ---·--·-.. -- . ___ , .. _ ---r- ... --·-. --- --. -· .... , ___ , __ ,_... .............. -· ,, ................... ·-· . ---·--·-.. ·-· ·-· 

-ll n,t .. nunli,.,t,. In M!>triv .ll.n!>l\lto ~Pn fl imitc:\ nr-""· fl imitc:\ Jl., C::!>mnloc: n .. ,li · 

25 s As 23 (.<20) 19 J/UJ/A (det) 

Ca 31 (<20) J/UJ/A (det) 

27 s Ba 21 (<20) 2-8, 10-14, 16-18, 20 J/UJ/A (det) 

Ca 27 (:<20) J/UJ/A (det) 

Cr 2.27 (:<2.0) J/UJ/A (det) 

L__ L__ ____ Pb 26 (:<20) J/UJ/A (det) 

Comments: __________________________________________________________________________________________________________________ _ 
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LDC #: ~'8,.~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

SG'-J 
\'2 '.. 'Z... "'Z;. 

-:;;_c ... :.;; 
\<q_ '_'"3,l 

3:-C...'\.J 
~'-'-\\ 

C..<:!...)J 

\.~'..~ 

c._c_\) 
"7.-o'-:."22 

CC..'J 
q '_'"Z)(._ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ~\:::, ·-z~~~'-- 'l'S:oov~\...- \o\ ~;,.~ 
~ 

ICP/MS (Initial calibration) C_ .. , :sqs.\o~'- 40~\L. OR_""(=.~ 

CVAA (Initial calibration) ~~ S. -c52!o~L s;.u~'-- lOV=>[=~ 

ICP (Continuing calibration) '?b \I loS. 1..\~ 1 ....__ 1.'S.co -, ~'- ~0~0h~ 

ICP/MS (Continuing calibration) L6 ~ ,o<C::J \J~ '- ~D-...~~'- \. 0'=::> 0~'?--

CVAA (Contining calibration) \-.\~ 4-q~u~\. '-- s-...J~..._ \oo/"=~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

~ eeeod:ed 

%R 

lo\. "Yo~ 

qq~~ 

\o\ ~r~ ~ 

lo~"'%~ 

\0 "a "'Yo G?-

loo'i~~ 

I 

Page:lofl 
Reviewer: ~v 

2nd Reviewer: ~ 

Acceptable 
(YIN) 

~ 

J; 

Comments: ____________________________________________________________________________________________________________ ___ 
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LDC #: &:!o~~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_~_ofl_ 
Reviewer: <S9 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

~~ 
~'-~ 

u::..s 
\~'...\.0 

kS 
q_ '..'S.::, 

\.A.!\> 
-z..\-,0\-

<3>£.\2.-
Z..\ '...\~ 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check C-o 2D?..-\o\ v~'--" 2-oo~\.'--

Laboratory control sample ?"D \4\o-S. ~~ \1...\0 ~~ 
Matrix spike (SSR-SR) 

Q,c::.~~~ ~ 0-.\e>U~~ 
Duplicate ~\ Jo"l\ ~\~ ~~~ 
ICP serial dilution "t=€__ "2-'S.b\\~ ~'- z.ss. ~qo.__ ~ \ \,_.. 

Comments: *~uv Q.e cc.\.c :::... ~~<'i!_ z..u~ :D-,\ ~\.\.~ . 

TOTCLC.4SW 

I eecalc••lated I 
I %R/ RPD/%D I 

\O \ '*"'/-..'¥..... 

('(X)3Y~~ 

\\.b %'?--

\ 0(~\(..~ 

o~~v 

Acceptable 
%R/ RPD /%D {YIN) 

\0\. =f,..~ ~ 
Coo,~%~ 

l\lc>Y~~ 

\"""f=R~ 

0 -""b\. "'>{-,. \:::> v 



LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of "\.
Reviewer: ~ ~ 

2nd reviewer: C57' 

I ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ Q:=--\~~\')--L._~...,___,_. ~--------were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil = 

# 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

L 

3> 
Lie 
s-
0 
( 

8 
~ 

Lo 
\\. 
l'L 
\S 
\'-\-
l~ 

Uo 
\\ 
\~ 

\_~ 

-z-v 

Analyte 

A.\ 
f\-s. 
~ 
~e-
~ 

Ca.. 
C...."<:"" 

LO 
\?b 
c...~ 

~e__ 

m 
K"\ 
~;: 
?c. 
t-0·, 

~ 
~~ 

~ 
\}.._) 

Reported Calculated 

Co~=\:tion Concentration Acceptable 
( ) (wv..\~) (YIN) 

'-J_ .._j 

'2..~ ,\ 'Jq\ \....- tZ~-~~\_ ~ 
~ -

b.o ~ .. o 
l\.L.-1 <9.~-\. 

O.:L~ 0--"L~ 

D-'S~ D .. ~:::,. 

'b\.~00 b\.~ 

\ '-\: '';. \4,-s 
'1-~ [,~ 

Z-'\ -'-\- Z.q,~ 

\~-0 \4-0 
\~1.00 \lo-100 

\0-~ lO~~ ·..!,! 

\\ '1:.oO \ '1:>~ -:510 ~~ 

4""b'6 ~~'b ~ 
lt-'- \1.-£.- ~ 

'1-\o t"l ~ ~~ 

{lo\ ilo\ 
.. ~ 

4-z.,\ 4'1..-\ 
O,o"Uo D .. o~ 

:S.-\o &-<o 
'"" 

*~ --·- \\~, 
Note: _____ ~_u __ "~--t-----------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: ~f '\.... 
Reviewer: 0<;;;;;;> 

2nd reviewer: ~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ____,$=e=o=---'~~=.,-...... __ \,__ _____ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dill Recalculation: 
(ln. Vol.) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 

Reported Calculated 

Co~:::~~ion Concentration Acceptable 
# Sample ID Analyte ( \1\Aa.. \:'(z.) (Y/N) 

Z-\ k.. 
"• . ...) '-..J-

~ 'Zc>l \)C:\' \. '- 'Zol. -v.:;,\. '--
~ <...._) 

Note: __________________________________________ ___ 

RECALC.4SW 



LDC Report# 36648E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-115886-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB-11-AQ 460-115886-1 Water 06/20/16 
CFMW-054-S0-0-0.5 460-115886-3 Soil 06/20/16 
CFMW-054-S0-0.5-2 460-115886-4 Soil 06/20/16 
CFMW-054-S0-1 0-12 460-115886-5 Soil 06/20/16 
CFISS-013-S0-0-0.5 460-115886-6 Soil 06/20/16 
CFISS-013-S0-0.5-2 460-115886-7 Soil 06/20/16 
CFISS-014-S0-0-0.5 460-115886-8 Soil 06/20/16 
CFISS-014-S0-0.5-2 460-115886-9 Soil 06/20/16 
CFMW-016a-S0-0-0.5 460-11 5886-11 Soil 06/21/16 
CFMW-016a-S0-0.5-2 460-115886-12 Soil 06/21/16 
CFMW-016a-S0-1 0-12 460-115886-13 Soil 06/21/16 
CFMW-016a-S0-79-84 460-115886-14 Soil 06/21/16 
CFISS-011-S0-0-0.5 460-115886-15 Soil 06/21/16 
CFISS-011-S0-0.5-2 460-115886-16 Soil 06/21/16 
CFISS-012-S0-0-0.5 460-115886-18 Soil 06/21/16 
CFISS-012-S0-0.5-2 460-115886-19 Soil 06/21/16 
CFMW-047-S0-0-0.5 460-115886-20 Soil 06/21/16 
CFMW-047-S0-0.5-2 460-115886-21 Soil 06/21/16 
CFMW-047-S0-10-12 460-115886-22 Soil 06/21/16 
CFMW-EB12-AQ 460-115886-23 Water 06/21/16 
CFMW-054-S0-0.5-2MS 460-115886-4MS Soil 06/20/16 
CFMW-054-S0-0.5-2MSD 460-115886-4MSD Soil 06/20/16 
CFISS-011-S0-0-0.5MS 460-115886-15MS Soil 06/21/16 
CFISS-011-S0-0-0.5MSD 460-115886-15MSD Soil 06/21/16 
CFISS-011-S0-0-0.5DUP 460-115886-15DUP Soil 06/21/16 
CFMW-047-S0-0-0.5MS 460-115886-20MS Soil 06/21/16 
C FMW-04 7 -S0-0-0 .5MS D 460-115886-20MSD Soil 06/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

·All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flag ... 

06/29/16 CCV (07:53) Fluoride 112 (90-110) CFMW-054-S0-0-0.5 J+ (all detects) p 
CFMW-054-S0-0.5-2 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB-11-AQ and CFMW-EB12-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFISS-011-S0-0-0.5MS/MSD Fluoride 408 (90-11 0) 241 (90-110) J+ (all detects) A 
(All soil samples in SDG 460-115886-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

4 
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Spike ID RPD 
(Associated Samples) Analyte (Limits~ Flag_ A or P 

CFISS-011-S0-0-0.5MS/MSD Fluoride 24 (S15) J (all detects) A 
(All soil samples in SDG 460-115886-1) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
AorP II (Associated Samples) Analyte %R (Limits) %R (Limits) Flag 

LCS/D Fluoride 113 (90-110) - NA -
(All water samples in SDG 
460-115886-1) 

LCS/D Fluoride 113 (90-110) - J+ (all detects) p 
(All soil samples in SDG 
460-115886-1 ) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

LCS/D Fluoride 16 (S15) J (all detects) p 
(All soil samples in SDG 
460-115886-1) 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

5 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R and RPD, and LCS/LCSD %R and 
RPD, data were qualified as estimated in eighteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-115886-1 

Sample Analyte Flag A or P Reason 

CFMW-054-S0-0-0.5 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFMW-054-S0-0.5-2 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 

CFMW-054-S0-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-054-S0-0.5-2 duplicate (%R) 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFMW-016a-S0-79-84 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-0.5-2 
CFMW-047-S0-10-12 

CFMW-054-S0-0-0 .5 Fluoride J (all detects) A Matrix spike/Matrix spike 
CFMW-054-S0-0.5-2 duplicate (RPD) 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFMW-016a-S0-79-84 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-0.5-2 
CFMW-04 7 -S0-1 0-12 
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Sample Analyte Flag A or P Reason 

CFMW-054-S0-0-0. 5 Fluoride J+ (all detects) p Laboratory control samples 
CFMW-054-S0-0.5-2 (%R) 
CFMW-054-S0-1 0-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFMW-016a-S0-79-84 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-0.5-2 
CFMW-047-S0-10-12 

CFMW-054-S0-0-0.5 Fluoride J (all detects) p Laboratory control samples 
CFMW-054-S0-0.5-2 (RPD) 
CFMW-054-S0-10-12 
CFISS-013-S0-0-0.5 
CFISS-013-S0-0.5-2 
CFISS-014-S0-0-0.5 
CFISS-014-S0-0.5-2 
CFMW-016a-S0-0-0.5 
CFMW-016a-S0-0.5-2 
CFMW-016a-S0-1 0-12 
CFMW-016a-S0-79-84 
CFISS-011-S0-0-0.5 
CFISS-011-S0-0.5-2 
CFISS-012-S0-0-0.5 
CFISS-012-S0-0.5-2 
CFMW-047-S0-0-0.5 
CFMW-047-S0-0.5-2 
CFMW-047-S0-10-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-115886-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-115886-1 

No Sample Data Qualified in this SDG 
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VALIDATION COMPLETENESS WORKSHEET LDC #:_~36~6~4~8::E6~--
SDG #:_....:..:46=-=0=----1-'-1:..::::5=88=6'---=--1 __ Level IV 
Laboratory: Test America. Inc. 

Date:l\\<=\.\\~..o 
Page:___l_ofL_ 

Reviewer: 0~ 
2nd Reviewer:~ 

METHOD: (Analyte)--::::'-:T=ot=a'"c'l C,_y'-"'a"-'n=id=e~(E=P'-!A...!....O:OS-'-'W,__,8:....:.4.::..6..:..:M=e=th=o=d--"9=0...:..:12=Bu.)"'--', F'-!l=uo=r=id=e~(E=P'-!A...!....O:OS_,_W,__,8'--'4=6...:..:M=e=th=o=d__,9=0=56=A-!J.{_Z_OZ> __ "u __ 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatiao A[ea 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

n\/Pr<>ll ""on+ nf rl<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB-11-AQ 

CFMW-054-S0-0-0.5 

CFMW-054-S0-0.5-2 

CFMW-054-S0-1 0-12 

CFISS-013-S0-0-0.5 

CFISS-013-S0-0.5-2 

CFISS-014-S0-0-0.5 

CFISS-014-S0-0.5-2 

CFMW~ 6a-S0-0-0.5 

CFMW-016a-S0-0.5-2 

CFMW-016a-S0-1 0-12 

CFMW-016a-S0-79-84 

CFISS-011-S0-0-0.5 

CFISS-011-S0-0.5-2 

CFISS-012-S0-0-0.5 

CFISS-012-S0-0.5-2 

CFMW-047-S0-0-0.5 

I I Cammeots 

A ~ \ '-0 - 2-\. ~ \1,0 

~ 
5\J-.J 
~ 

wv 'Pc2.- L '""\ L z.<:::> \ 
sw ~S\'Q-=. C::z_, .;-z.L) (-z...-s,<..~J l-z.~a 0-'-\ 

~ ~0\2 
8W LLS\Q -~~ 

N 
{:::.... 
/A.. 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

460-115886-1 Water 06/20/16 

460-115886-3 Soil 06/20/16 

460-115886-4 Soil 06/20/16 

460-115886-5 Soil 06/20/16 

460-115886-6 Soil 06/20/16 

460-115886-7 Soil 06/20/16 

460-115886-8 Soil 06/20/16 

460-115886-9 Soil 06/20/16 

-roc 460-115886-11 Soil 06/21/16 

460-115886-12 Soil 06/21/16 

460-115886-13 Soil 06/21/16 

.... y, 
460-115886-14 Soil 06/21/16 

460-115886-15 Soil 06/21/16 

460-115886-16 Soil 06/21/16 

460-115886-18 Soil 06/21/16 

460-115886-19 Soil 06/21/16 

460-115886-20 Soil 06/21/16 

l:\Roux Associates\Columbia Falls\36648E6W.wpd 1 
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LDC #: 36648E6 
SDG #: 460-115886-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: I \'flttw 
Page:.:Z_of'Z_ 

Reviewer:~/ 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFMW-047-S0-0.5-2 460-115886-21 Soil 06/21/16 

19 CFMW-047 -S0-1 0-12 460-115886-22 Soil 06/21/16 

20 CFMW-EB 12-AQ 460-115886-23 Water 06/21/16 

21 CFMW-054-S0-0.5-2MS CJ.....) 460-115886-4MS Soil 06/20/16 

22 CFMW-054-S0-0.5-2MSD ~ 460-115886-4MSD Soil 06/20/16 

23 CFISS-011-S0-0-0.5MS r 460-115886-15MS Soil 06/21/16 

24 CFISS-011-S0-0-0.5MSD \ 460-115886-15MSD Soil 06/21/16 

25 CFISS-011-S0-0-0.5DUP ~ 460-115886-15DUP Soil 06/21/16 

26 CFMW-047-S0-0-0.5MS _(>..J 460-115886-20MS Soil 06/21/16 

27 CFMW-047-S0-0-0.5MSD ~ 460-115886-20MS D Soil 06/21/16 

28 

29 

30 

31 

q? 

Notes: ________________________________________________________________________________ ___ 

L:\Roux Associates\Columbia Falls\36648E6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~) 

Validation Area Yes No 

I. Technical holding times 

All technical holdiQg_ times were met. I 

Cooler temperature criteria was met. / 
II. Calibration 

Were all instruments calibrated daily, each set-up time? 
...--

Were the proper number of standards used? 
,..-

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks _IJ_erformed as required? (Level IV only) 

Were balance checks performed as required? (Level IV onlvl 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? r 
Was there contamination in the method blanks? If yes, please see the Blanks ....,.-
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) / was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
r 

Was an LCS ana_htzed oer extraction batch? 
r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

(""" 

/ 

r 
/ 

Page:~of Z. 
Reviewer: C~ , 

2nd Reviewer:.;:=z-

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

/ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. /' 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA 2010.wpd version 1.0 

NA 

/ 

Page:~f'Z... 
Reviewer:- ';S9 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 36~8:::> VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

s~mnl~> In P~r~m~>t~>r 

\~~io pH TDS ci(F)N03 N02 S04 O-PQ4 Alk6JJNH3 TKN TOC Cr6+ C104 - -
pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TO..C. Cr6+ C104 

et-\.'2....- pH TDS CI!FJNO,. NO? SO 0-PO Alk~NH,. TK~OC;cr6+ CIO" - ----
pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO" O-P04 Alk CN NH~ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. NO? S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH,. TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO,. NO? SO .. 0-PO" Alk CN NH,. TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO,. NO? SO" O-P04 Alk CN NH,. TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. NO? S04 0-PO .. Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO? SO 0-PO" Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO 0-PO" Alk CN NH,. TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. N02 S04 0-PO"- Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO? S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO? SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO? SO" 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO? SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

ni-l TnS r.l F NO. Nn. ~n n-Pn Alk r.N NI-l. TK'N Tnr. r.rR+ r.1n 

Page:_1_of_1_ 
Reviewer: J D 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36648E6 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_of_l_ 

Reviewer: ~~ 
2nd Reviewer: Ct _ 

~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120% )? 

:E~ONLY: 
Y N I Was a midrange cyanide standard distilled? 

N /A Are all correlation coefficients .:::_0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

J n~•~ ~"'-lihr,tinn In .ll.n,luto I Of.~ c;,~~nl~~ f"lo o~Hf;~~Hnn nf n~+~ 

1 06/29/16 CCV (7:53) F I 112 (90-110) 2-3, 5-8 J+det/f'(det) I 

Comments: ________________________________________________________________________________________________________________ _ 

36648E6CAL.wpd 



LDC #: 36648E6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~?ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__Lof~ 
Reviewer: .:S~ 

2nd Reviewer: C?L--

YN N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y,lij!INtA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

·:-~ of 4 or more, no action was taken. 
Y/t-£2 N/A Were all duplicate sample relative percent differences (RPD) _::: 20% for samples? 

EL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
_-If. ........... ~ 1n M,.trjy An,.luto 0 0 RPn n imitc::l ~::>mnl<u::: nr .. 

23/24 s F 408 (90-11 0) 241 (90-110) All Soils J+det/P (det) 

23/24 s F 24 (<15) All Soils J/UJ/P (det) 

Comments: No QAPP limit for RPD · lab limit used 

36648E6.wpd 



LDC #: 36648E6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
_ N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y 2!'DNJA Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
LEVEL IV ONLY: 

&N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
e. 1 rc:11 rc:n 1n M,.tri~ dn,.lu+o •I..R /li,.,itc\ Of.k' /li,.,itc\ m .... itc\ c:,.,.,nloc 

LCS/D w F 113 (90-110) All Waters 

LCS/D s F 113 (90-110) All Soils 

LCSD s F 16 (~15) All Soils 
-

Comments: No QAPP limit for RPD lab limit used 

36648E6LCSD.wpd 

--

Page:~of_i_ 
Reviewer: ·~~ 

2nd Reviewer: ~ 

n.,,.li· 

J+det/P (nd) 

J+det/P (det) 

J/UJ/P ( det) 



LDC #: :>Ba4%~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_i_ of~ 
Reviewer: '2:><:::::::> 

2nd Reviewer: C::l, 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of _E_ was recalculated. Calibration date: C::;,('"ZB.\ \\0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:>W s--~~ 
Calibration verification 

;lC~ \C\'2.-\ 
Calibration verification 

:S...L'-1 \ ~ \1:,\ 
Calibration verification 

--- ---

Analyte 

\.:...-
\ 

-~ 
"'"""toe 

c.......J 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~-...)~ 

\.c?:>&~L 

~~\oic:A.~ 

~'-

0 .. \'\'L-;"j'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.1 10772 

0.2 30115 0.9993 0.9990 

1 152535 ~~ 
2 298826 

3 439558 

4 571711 

-c<~ 

\'-IV\~\..., la~ ~'8 %'?- t·o?::. ~~1 .. ~ "-'\ 
1-bl-c:c.o ~~ r~<?-- ~g__ 0(:.~ \ 'M:'\_\'-

0,'2.~\\..., ~ (o "'(,. '?--- '\to%~ -1 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·-----------------------------------------------

~ \?.-o -..)~"" 



LDC #: '"S\.o\o~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:__l__ofl 
Reviewer: ~~ 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ ~'C 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LcS Laboratory control sample 

~O'~L.-

\-A..S Matrix spike sample 

6"..\~ 

·t-'\S,~ Duplicate sample 

\\..\'.S \ 

Comments: -*'<2-cu~:::J 

TOTCLC.6 

S= 
0= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

\oc:_ \~~C\ \s~~ 
~~ ~~ 

(SSR-SR) 

~ ~\..\.'"\ ~\~ \\~\~ 

c_~ 
Z.M~~-3 z.. ,\ -s--~¥:J 

I eecalc11lated 

II 

Reported 

I I Acceptable 
%R/RPD %RIRPD (YIN) 

C{_\ .. \ %'?--- C\\. ... \ ~~ ~ 

4o« ~¥!-- 4~1"''?- ~* 

~'<:),(~~~ ~ /..~\(\;;) ~ 

! 



LDC#:~G.\o VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Sea _ C...~c-

Page:_\._of_L 
Reviewer: 0~ 

2nd reviewer: ~ 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

1-'-f~N=/A~ Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (jz_~ ~ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= p..__- 4--;q~_"""\'"'ft,""t.~ Recalculation:{-z._:. ~2,01- C...S..'?:.<i.~:l\82-"<S) y: ~oo......_\)(z.) ·~ ·~.:1"\-
\:: \. ~ '4o""\ \ .. -~·-yz.._ . Q o~') ( o :'\l.n) \IV\ a__\~ 

\ '-\ -<:,16'\ \ .I..\ '"1 -z_. .J ) 

_ l.q~ol 'Q\\-:.2._ 
PJI~S ~ -bC,·o;: 0~\l.l 8-J-=-'-~ 

-;> 0\ ~, -.....>=<- \Oc; 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ~:\~) ( vva..,\¥<-J (Y/N) 
'.._)~ '-.).._} 

-z... Ct0 0- oL....\ D .. O'Z..(o ~>A. 
? C.....0 0 .. c:>-z.:s. 0 -O'Z52s. ~ ::::::> 

~ ~ \~-0 l'-4-.~ ~ 
s \== z.:s.~ 'Z.:S.'\ 
fp ~ 0~\ '6--s\ 
\ c.~ 'Z--.'~ z~ 
8, C0 '2 .. '-s;. ·-z.-. "S. 
q '\ae 2...'\~oo 2"'\'4,.00 

\0 \-=x::_ l~~ ~3:oc> 

\\ \'OC..... \~\00 \q\oo 
\2...- \oc_.... ~S.tO ~~0 

\'"?:::. t= ~\~L.. l\.1..:-L-
\~ \;= ~0 _q__ bo~ ''V 

~'S ~ 4'S,.~ ~~,tc~ ~--"'-

[(o F ~?_~ &-z... .. a, .'\ 
\I (J...J O .. o~l 0-~:::>~\ \ 
~% c..~ O~ob\ 0 .Q(o\ -lt 
\a, t== ~ .:\::-, 3-:t~ ~~ 

Note: ____ .>t_._CLo_v_~--=:...:5--"'<---------------------------

RECALC.6 



LDC Report# 36648F1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 20, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-050-S0-0.5-2 460-116014-8 Soil 06/22/16 
CFMW-050-S0-1 0-12 460-116014-9 Soil 06/22/16 
CFMW-DUP17 -SO 460-116014-10 Soil 06/22/16 
CFMW-EB13-AQ 460-116014-11 Water 06/22/16 
Trip Blank 460-116014-12 Water 06/22/16 
CFMW-050-S0-1 0-12MS 460-116014-9MS Soil 06/22/16 
CFMW-050-S0-1 0-12MSD 460-116014-9MSD Soil 06/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag .... 

06/15/16 Acetone 21.1 All soil samples in SDG J+ (all detects) A 
460-116014-1 

05/16/16 Acetone 22.2 All water samples in SDG UJ (all non-detects) A 
460-116014-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %D Samples Flag ... 

06/27/16 Vinyl chloride 38.3 All water samples in SDG NA -
Bromomethane 28.4 460-116014-1 
Chloroethane 34.1 
Trichlorofluoromethane 94.8 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 25.5 
1, 1-Dichloroethene 22.8 
Chlorobromomethane 24.9 
1,1, 1-Trichloroethane 24.0 
Carbon tetrachloride 22.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

Sample CFMW-EB13-AQ was identified as equipment blanks. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB 13-AQ 06/22/16 Methylene chloride 7.3 ug/L CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

5 
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Spike ID MS(o/oR) MSD (o/oR) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-050-S0-1 0-12MS/MSD Vinyl chloride 69 (70-134) - UJ (all non-detects) A 
(CFMW-050-S0-1 0-12) 

CFMW-050-S0-1 0-12MS/MSD cis-1 ,2-Dichloroethene - 126 (73-123) NA -
(CFMW-050-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound o/oR (Limits) o/oR{Limits) Flag A orP 

LCS 460-376178 Trichlorofluoromethane 181 (50-150) 187 (50-150) NA -
(All water samples in 
SDG 460-116014-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-050-S0-0.5-2 and CFMW-DUP17 -SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-050-S0-0.5-2 CFMW-DUP17 -SO RPD (Limits) Flag AorP 

2-Butanone 0.0063 0.0043 38 (S50) - -

Acetone 0.072 0.060 18 (S50) - -

Benzene 0.00090 0.00037 83 (S50) J (all detects) A 

Methyl acetate 0.0016 0.0025 44 (S50) - -

m,p-Xylenes 0.00031 0.000095U 106 (S50) J (all detects) A 
UJ (all non-detects) 

Toluene 0.00094 0.00028 108 (S50) J (all detects) A 

6 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, MS/MSD %R, and field duplicate RPD, data were qualified as 
estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-116014-1 

Sample Compound Flag A orP 

CFMW-050-S0-0.5-2 Acetone J+ (all detects) A 
CFMW-050-S0-1 0-12 
CFMW-DUP17-SO 

CFMW-EB13-AQ Acetone UJ (all non-detects) A 
Trip Blank 

CFMW-050-S0-10-12 Vinyl chloride UJ (all non-detects) A 

CFMW-050-S0-0.5-2 Benzene J (all detects) A 
CFMW-DUP17-SO Toluene J (all detects) 

CFMW-050-S0-0.5-2 m,p-Xylenes J (all detects) A 
CFMW-DUP17-SO UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36648F1 VALIDATION COMPLETENESS WORKSHEET Date: 7 ! ~ /Jb 
Page:_! of_! SDG #: 460-116014-1 Level IV 

Laboratory: Test America. Inc. Reviewer: -e? 
2nd Reviewer: ~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticn Area I I Comments 

I. Sample receipt/Technical holdinQ times AtA 

II. GC/MS Instrument performance check 6:: 
Ill. Initial calibration!ICV A<UY O/o ~v .!;! '' t-~o (')-- \d ,:!='Z{] 

IV. Continuing calibration svv 
v. Laboratory Blanks ~ 
VI. Field blanks ..5W ee> :: 1\ 
VII. Surrogate spikes A 

VIII. Matrix spike/Matrix spike duplicates svJ 
IX. Laboratory control samples ._")\A) leA /'() 

X. Field duplicates svJ 0;::: \, ? 
XI. Internal standards D. 
XII. Compound quantitation RULOQ/LODs A_ 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 1 

2 \ 

3 I 
4'1--

5"¥ 

6 

7 

8 

9 

l1n 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-050-S0-0.5-2 

CFMW-050-S0-1 0-12 

CFMW-DUP17 -SO 

CFMW-EB13-AQ 

Trip Blank 

CFMW-050-S0-1 0-12MS 

CFMW-050-S0-1 0-12MSD 

Notes: 

0 

0 

A 
~ 

A 
":;f NO = No compounds detected 

R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648F1W.wpd 1 

:Jf. T-f> ; 

D = Duplicate 
TB = Trip blank 

-~ 

EB = Equipment blank 

LabiD 

460-116014-8 

460-116014-9 

460-116014-10 

460-116014-11 

460-116014-12 

460-116014-9MS 

460-116014-9MSD 

Co/ .=/I] 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Water 06/22/16 

Water 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

and relative 

Level IV checklist_8260B_rev01. wpd 

Page:___{_ of~ 
Reviewer: r -J 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B_rev01. wpd 

Page:~of~ 
Reviewer: F1 

2nd Reviewer: c~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

; A. Chloromethane AA. Tetrachloroethane AAA. 1 ,3,5-Trimethylbenzene AflAA. Ethyl tert-butyl ether A1. 1, 3-Butadiene 
I 

1 

B. Bromomethane BB. 1, 1, 2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1 ,2,4-Trimethylbenzene DDDD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1 ,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1 ,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-0ichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1, 1,1 ,2-Tetrachloroethane UUU. 1 ,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. ~\oro\s.m VY'O Wl~ V1 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_long list.wpd 



LDC#: dt:;6 Yl(r / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y7N1:itA ··-·--II IV&....or "WIO.IIIII 0.11- Y-11'-"- .. 1-11 _,,.__,,_ -· ""'"-\J IVa....or 0 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

-+- ~1,~ T11o \CAl - a.} F "-'·I ~ ~\\... ':> 
I 

~hjg h~ l (IJ -<6 r "'],-""'·~ 0\U, ~ 

ICVvoa.wpd 

/ / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ~ ..___ 

Qualifications 

\~/A cW llti\ 

I ....... 

..J-/vt~ /A (NO ) 
I \ / 



LDC#: ...,~~~<?r/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.. Zl N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
IN/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

YMMIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

(p h "111 \.? (_CA.}- c6 c.- ? ~.? ( C.l'-) d v;;J:J-( 

'1/1--'?i 8 ~A 
p ?~· 
l(K ~4-~ 

TTT ').(.~ 

\-\ ").:y,)J 

'('\. ~·1 
r--1 J-41.0 
e-- -v]'. ~ 

' I; 

CONCAL.wpd 

/ 7 
Page: __ of __ --"' 

Reviewer: FT --'--'---...,---

2nd Reviewer: %____ 

Qualifications 

~;~If NO 

... I/ 



LDC#: 3~t;¥~.F/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Ty- r:.J -NtA- Were field blanks identified in this SDG? 
~ ~re target compounds detected in the fie 
Blank units: Associated sample units: ~ U 

·+-- ll I .z-z. \\ v 
_ ____ _ ____ "".Jt"a: (cirtle one) ____ . ···- .. ····- -- .. ·'t-' . ···-. ···-·· . ·--------- --·· 't-'·--· 

Compound J Blank ID I Sample Identification 

I·. . ... 
{;" I "{~91 I I I I I 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
. ·-·- -·-···· .y..,.e: (circle one . ·-·- -·-· ......... ____ .. ·'~-' -·-· .... -···-·· . ·----·-·-- --·. '1-''--· 

Compound Blank ID Sample Identification 

I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I 

I 

-

Page: /of_/ 

Reviewer:--'-F-.!T __ 
2nd Reviewer: ~ 

. - / 

l 

L ____ I I 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

~RI k' .0. C::f'') wnrl 



.LDC#: 
36 ~~fr / 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__!of_ ./ 
Reviewer:_F,_T_,__ __ 

2nd Reviewer:~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
~ associated MS/MSD. Soil I Water. 

Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

(., +1 c., Ct,"\ ( [o-1?4 ( ) ( ) ']/ j-/tAJ/A N.O 
6(~~ ( ) \'2.Co q"?;>- \~3 ( ) .v ~ tJ.AX"/A 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: 0&6~?r / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
..... ··--- --- ·--.-··--· 

y J r/J!A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
'-

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~ '}lao- ¥-~ 1.&1 (90-\~ L'3..1 (~-~) ( ) a.t.9 ~ 
~1~\1 B ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: -~f __ / 

Reviewer: ___,_F_,_T __ _ 
2nd Reviewer: ~ 

Qualifications 

~4 cJ...JV If NV 



LDC#: olob~f>/ J VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 82608) 

Concentration (mg/Kg) (,;50) 

Compound 1 3 RPD 

M 0.0063 0.0043 38 

F 0.072 0.060 18 

v 0.00090 0.00037 83 

QQQQ 0.0016 0.0025 44 

RRR 0.00031 0.000095U 106 

cc 0.00094 0.00028 108 

V:\FIELD DUPLICATES\36648F1.wpd 

Page:~of_/ 
Reviewer: F? 

2nd Reviewer: ~ 

Qual 

Jdet/A 

J/UJ/A 

Jdet/A 



LDC#: ~~t;¥ ?,P- / 

METHOD: GCMS 8260£ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f ~ 
Reviewer: FT 

2nd Reviewer: Q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 50/250std) 

I CAL 5/16/2016 F 1.1660 

GCMS8 c 0.5183 

cc 1.7042 

JJJ 1.5679 

Where: 

Recalculated 

(RRF 50/250std) 

1.1660 

0.5183 

1.7042 

1.5679 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2530 1.2530 11.9 

0.4906 0.4906 5.2 

1.8643 1.8643 14.3 

1.6539 1.6539 12.0 

Recalculated 

%RSD 

11.9 

5.2 

14.3 

12.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

051616 8 
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LDC #: ...3 ~ ~ ¥ l? r / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ / of __ / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/15/2016 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 



LDC#: c36~~r?r / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF - RRF)/ave. RRF 
RRF = (A.)(Cis)/(Ais)(C.) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~ = Area of compound, Ais = Area of associated internal standard 
c.= Concentration of compound, C1• = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard lD Date Com_pound(Reference internal Standard) (initial) (CCl (CCl 

1 (UAJ~ t-/'2-7}1~ ~ (IS1) l-1'-\e9 '·1f1-; 1-15? 
l{? 1 ~ (IS2) o.LJ.b4~ 0. 4J.-/"1 0-~~19 

. '{ (IS3) j-l-}95$? \. eo'B! t-loS7 
13\0 (IS4) o.~o~? f). ~~~Lf 0.~~1-'--l 

fiS5) 

2 'MAl~ jp l'Z., 71111 f (1S1) \-'S~O I·\\ 0 \.no 
1--J..).,¥' e, (IS2) 0 4-=,0lc 0. (:,1'8 s- O.fo1~ 

ee, (1S3) I· ~'4.3 '-· Hll -z... \'tL, 
Jjj (IS4) \.loa;6~ 1-10 lp l·l{)L, 

(JS5) 

3 

1·1 I I 181 I 

CON CAL 41S. WPD 

Reported Recalculated 
%0 %0 

\.0) \.'1 
1- '>! 1·~ 
/?--·&. \:P·fo 
,.1 ~~7 

I\· t.} \ \,~-
?-~· 3 3-~? 
,~ ·1 ~~-} 
:3-Y ':1·)/ 

'I 
I 

II l I 



LDC #:_~_~_to_~~j= / VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 

J 
SS = Surrogate Spiked 

Sample ID: b 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane _so.O ~?4 Cf,<£ 9,~ 0 
1 ,2-Dichloroethane-d4 9)., IO 1 10\ I 
Toluene-dB ~1?.§ jO) lo \ 1 
Bromofluorobenzene ~ SS.?/ Ill \\' Jl 

I ID Samp:e : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample lD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I lD Sample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 



LDC#: 3t6Yt'r/ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery :: 1 00 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA :: Spike added 

RPD :: I MSC - MSC I * 2/(MSC + MSDC) MSC :: Matrix spike concentration 

MS/MSD sample: fo ....., f 

I I 
Spike Sample Spiked Sample 

AddeJKr- Concentra~1£_ co:;:~o; 
Compound (l'l14, ( , \, 

~ \T v u Vj e:c:n MC:: Mc:n MC:: 

1, 1-Dichloroethene o.oJ7 /,o o.o;Jf() ,_;0 o.ofC I 0.0/"1?. 

Trichloroethene ~ o. o;s-7 ao1=10 

Benzene 0. 0001:,5"' 0. 017/_, 0.0/'19j 

Toluene o.ootS o.ot6i tJ.o!'?~ 

Chlorobenzene J 
:; fVO o.o,(p r o.o;~7 

SC :: Sample concentration· 

MSDC:: Matrix spike duplicate concentration 

M"'triY 5':nik<> M>'ltri>r 5=:nik<> Dunlicate I MS/MSD I 
I 

Percent Recovery Percent Recovery I RPD 
! 

R<>nnrt<>ri R<>r-<~1" 
,., R.,,..,.(,. .... c~~~•~· ·•~•~" 

~b gt, ~~ <j(p ;tJ IY 
J!" ~1 ir- ~ k" -? 
;b 1t p7 /07 I~ /Y 
2'.¥" w /OD ;oo ;s/ ;v' 
'fftr; 1b (OY ;ot/ ;0 ;t7 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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Loc#: :3t,tvRr 1 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCSID: "'~ Jo 4-too- ?lbl~~ 

Spike 

I Compound II ( Addr~ 

OM =r OM~ ~t~~[~~:r~:~\~~:0t~~t~~1~}~~f\~~&1 : 

Spiked Sample I' I cs II I csn II I cso csn I 

Co~~n [_ per_ceQt Recovery II Percent Recovery IL RPD I 

1 , 1-Dichloroethene I 0.0'20U I t--'pr--
1 

Trichloroethene ~ 4~ ,~ 

Benzene 0.0:2-10 \OG" ~5 v 
Toluene 

Chlorobenzene 1n I ,I; 

103 / D.o2o~ tO? 

0.02\:V IJ (O(p jOio 1-J A-A 
/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 
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LDC#: 3 (,6t./fr) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c::=----

T OD: GC/MS VOA (EPA SW 846 Method 82608) 
t-2.----'-1-~N~/A...l.. Were all reported results recalculated and verified for all level IV samples? 

___!...,p...!....JNC,!;/!.!..A.!... Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)(DF) Example: 
(A,)(RRF)(V0)(%S) 

~ ) y 
A. = Area of the characteristic ion (EICP) for the Sample 1.0. 

' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

(9J.o){>) ( 0ooo) internal standard 

]~~ I, = Amount of internal standard added in nanograms Cone.= 
(ng) 3'j L.} 2.::} l ( \·'-!, B ~) (~-ll-~) ( o.'69s-RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 

M(r~~ or grams (g). o.oao90 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 

) 

only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.WPD 



LDC Report# 36648F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-009-S0-0-0.5 460-116014-3 Soil 06/22/16 
CFISS-009-S0-0.5-2 460-116014-4 Soil 06/22/16 
CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 
CFISS-01 0-S0-0.5-2 460-116014-6 Soil 06/22/16 
C FMW-050-S0-0-0 .5 460-116014-7 Soil 06/22/16 
C FMW-050-S0-0. 5-2 460-116014-8 Soil 06/22/16 
CFMW-050-S0-10-12 460-116014-9 Soil 06/22/16 
CFMW-DUP17-SO 460-116014-10 Soil 06/22/16 
CFMW-EB13-AQ 460-116014-11 Water 06/22/16 
CFMW-050-S0-1 0-12MS 460-116014-9MS Soil 06/22/16 
CFMW-050-S0-1 0-12MSD 460-116014-9MSD Soil 06/22/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/28/16 2,4-Dinitrophenol 23.5 CFISS-009-S0-0-0.5 NA -
4-Nitrophenol 40.3 CFISS-009-S0-0.5-2 
2,4-Dinitrotoluene 23.9 CFISS-01 0-S0-0-0.5 
4-Nitroaniline 29.9 CFMW-050-S0-1 0-12 

06/30/16 Caprolactam 26.7 All water samples in UJ (all non-detects) A 
SDG 460-116014-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB13-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-050-S0-1 0-12MS/MS D 2,4-Dinitrophenol 8 (26-137) 11 (26-137) UJ (all non-detects) A 
(CFMW-050-S0-1 0-12) 4,6-Dinitro-2-methylphenol 21 (51-124) 22 (51-124) UJ (all non-detects) 

Caprolactam 38 (44-129) 36 (44-129) UJ (all non-detects) 
N-Nitrosodiphenylamine 70 (71-119) 69(71-119) UJ (all non-detects) 
Pentachlorophenol 42 (47-115) 36 (47-115) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFMW-050-S0-1 0-12MS/MSD 2,4-Dinitrophenol 32 (S30) NA -
(CFMW-050-S0-1 0-12) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFMW-050-S0-0.5-2 and CFMW-DUP17-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
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Concentration (mg/Kg) 

Compound CFMW-050-S0-0.5-2 CFMW-DUP17 -SO RPD (Limits) Flag AorP 

Benzo(a)anthracene 0.048 0.035 31 (S50) - -

Benzo(a)pyrene 0.051 0.037 32 (S50) - -

Benzo(b)fluoranthene 0.11 0.081 30 (::>50) - -

Benzo(g, h, i)perylene 0.041 0.030 31 (S50) - -

Benzo(k)fluoranthene 0.033 0.024 32 (::>50) - -

Bis(2-ethylhexyl)phthalate 0.14 0.014U 164 (S50) J (all detects) A 
UJ (all non-detects) 

Chrysene 0.069 0.059 16 (::>50) - -

Di-n-butyl phthalate 0.020 0.037 60 (S50) J (all detects) A 

Fluoranthene 0.076 0.070 8 (::>50) - -

lndeno(1 ,2,3-cd)pyrene 0.049 0.033 39 (S50) - -

Phenanthrene 0.046 0.040 14 (::>50) - -

Pyrene 0.073 0.061 18 (::>50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, and field duplicate RPD, data were 
qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-116014-1 

Sample Compound Flag AorP 

CFMW-EB13-AQ Caprolactam UJ (all non-detects) A 

CFMW-050-S0-1 0-12 2,4-Dinitrophenol UJ (all non-detects) A 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Caprolactam UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-050-S0-0.5-2 Bis(2-ethylhexyl)phthalate J (all detects) A 
CFMW-DUP17-SO UJ (all non-detects) 

CFMW-050-S0-0. 5-2 Di-n-butylphthalate J (all detects) A 
CFMW-DUP17 -SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648F2a 

SDG #: 460-116014-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 7 /t. 0/1 & 
Page:_!ot_.L. 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9, 

10 

11 

12' 

13~ 

I llalidatiao Ama I I Comments 

Sample receipt/Technical holding times A,J}) .. 

GC/MS Instrument performance check 6.-
Initial calibration/ICV A,A ()fo ~9!: w (]./ \{I\/ .f:: "bD 
Continuing calibration A CL/1{ .!::- '/{] 

Laboratory Blanks b.. 
Field blanks NO E'~ ::: 9 
Surrogate spikes 1\ 
Matrix spike/Matrix spike duplicates &vJ 
Laboratory control samples ~ \.C.-':> 

Field duplicates _s'-".) o: 
Internal standards 12. 
Compound quantitation RULOQ/LODs A 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-009-S0-0-0.5 

CFISS-009-S0-0.5-2 

CFISS-01 0-S0-0-0.5 

CFISS-01 0-S0-0.5-2 

CFMW-050-S0-0-0.5 

CFMW-050-S0-0.5-2 

CFMW-050-S0-1 0-12 

CFMW-DUP17 -SO 

CFMW-EB13-AQ 

CFMW-050-S0-1 0-12MS 

CFMW-050-S0-1 0-12MSD 

t'Jl~ 4-lnO - "; j(o \.0 ~ 

tl\~ L\!oO- "01£" LJ- ~ 

6. 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

-tr 

0 

0 

L:\Roux Associates\Columbia Falls\36648F2aW.wpd 1 

~, 'b 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-116014-3 

460-116014-4 

460-116014-5 

460-116014-6 

460-116014-7 

460-116014-8 

460-116014-9 

460-116014-10 

460-116014-11 

460-116014-9MS 

460-116014-9MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Water 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanal sis erformed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

Level IV Checklist_8270D_rev01.wpd 

Page: _Lot~ 
Reviewer: ?/ 

2nd Reviewer: ~ / 



LDC#: 

Level IV Checklist_8270D_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page: -v--of -z...
Reviewer:----t::L_/ 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene Z:ZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene I 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. DibenzJa,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2.4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2.4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_ SVOA.wpd 



LDC #: ,3(;~t/ 8f':J~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

..Y''t-i Nii\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y /N/N/A VV_I_II.AII IV'-' lloAII ..... 1,1'\.1 ..... VWII.IIIII 1.11"' lJ-11 ..... _0,1"'11 .............. ,,_ -· -....._ ..... IV- -II"" "'-""'•""'""' 1'\.1,1 0 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

-t "'lt. ~ \\\- ~ (!." - \ '"'"),; 1-\ \-\ 2.)1,c;-

+ 0'2- '2.0 I\ '"lO· '? 
t ¥-K ~ '!>,~ 

1-t ~e "'). ~ ·9 

- (../"Ptt> \Jb c..vv- v t-1\.M.~tv\ ~7·'-l-
ol4?:> 

r Co r.>o /1(, C!.L-\J- ~ M.tJtM.IV'\ '2-(p., 

0\4t? 
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Reviewer: FT 
2nd Reviewer: ~ 

Associated Samples Qualification}! 
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METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

4~ ··~; 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Y(NIN/A vvere me 1v1;:,t1V1;:,u percem recovenes ("loK) ana me re1at1ve percem aiTTerences (Kt'U) wnn1n me Ut.; 11m1ts·r 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

\C c::o\- 1J \-\~ i ( 1(p- \~7> ll ( 'Uo-t?> f) ( ) 1 
ff 2.\ ( 5"\- \2.~) ,.."2. ( S"l- )J..~ ( ) 

MMMM "3~ ( ~~-\l-CJ 3C... ( L\L\-1)-'f 
6.&, 10 ( ,,_ \\9 ) &,<1} ( 1\ -\\9> ( ) 

TT ~'2. ( &.!1-l\g "?1~ ( L\1-l\~) ( ) 

"~ 
( ) ( ) "?>J..- ( 3c.J ) I 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 82700) 

Concentration (mg/Kg) (~50) 

Compound 6 8 RPD 

CCC 0.048 0.035 31 

Ill 0.051 0.037 32 

GGG 0.11 0.081 30 

LLL 0.041 0.030 31 

HHH 0.033 0.024 32 

EEE 0.14 0.014U 164 

DDD 0.069 0.059 16 

XX 0.020 0.037 60 

yy 0.076 0.070 8 

JJJ 0.049 0.033 39 

uu 0.046 0.040 14 

zz 0.073 0.061 18 

V:\FIELD DUPLICATES\36648F2a.wpd 

Page:___iof_/ 
Reviewer:___,.C/ / 

2nd Reviewer:~ 

Qual 
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LDC#: 1:..3 G, ~ '18 rc) q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --./of / 
Reviewer: FT 

2nd Reviewer: a-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/21/2016 A 

gcms6 s 
GG 
uu 
DDD 

Ill 

Reported 

(RRF 10 std) 

1.8457 

1.0042 

1.1427 

1.0740 

0.9683 

1.1172 

Where: 

Recalculated 

(RRF120 std) 

1.8457 

1.0042 

1.1427 

1.0740 

0.9683 

1.1172 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8209 1.8209 2.9 

0.9858 0.9858 5.4 

1.1254 1.1254 13.5 

1.0221 1.0221 8.3 

0.9321 0.9321 4.4 

1.0217 1.0217 17.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.9 

5.4 

13.5 

8.3 

4.4 

17.5 



LDC #: .3 e:,~7' ;' T c)~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of I 
Reviewer: FT 

2nd Reviewer: c:::::::t-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/17/2016 A 

gcms12 s 
GG 

uu 
EEE 
Ill 

Reported 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Where: 

Recalculated 

(RRF 20 std) 

1.6756 

0.9786 

1.1641 

1.0851 

0.7685 

1.1490 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6020 1.6020 4.0 

0.9490 0.9490 4.1 

1.0796 1.0796 9.3 

1.0573 1.0573 4.0 

0.7580 0.7580 3.6 

1.0784 1.0784 6.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.0 

4.1 

9.3 

4.0 

3.6 

6.8 



LDC#: 3 c 6 ~J'.TJ9 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 1 00 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.)(C1.)/(A1.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A1• = Area of associated internal standard 
c. = Concentration of compound, c,. = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC) (CC) 

1 <lG-\J - \ '2- f./t'B 1114 ~ (1st IS) \-C.0020 j. ~~$"" Ha~ 
0"2-"2--0 s (2"" IS) o.9J.\..9Q o.q~:z..o o.~szD 

&e:, (3"'1S) \.oft 1P \. 09' \ • CD9) 
(All\ (4"'1S) \·CTS:f~ 1.o:; \ \·o~l 
'b'C'£ (5"' IS) 0·1~ 0·1Z'2-(/) o.-p.~ 

I_I. I 16"' IS\ \-011 3t.J J.\1.-s- l· \X""" 

~CN- \2. ~ Jztt>lll" L1s_t IS\ I. $l4 a.f vS'ftJ. 2 

l(p l 0 (2"" IS) 0. ~~c::>) 0.9~0 J 

(3"'1S) \ .oq l I, o91 
(4"'1S) I. 0~ H02'S" 

(5"' IS) o.l1\7 o-11t1 
y (6"' IS) \. \2.l.a 1· \)-·~ 

3 CUJV-Co 1o 1 ?0 \lid {). (1st ISl \ .~2.a:'\ \.~$0~ \ ,c$)')/ 

0\~ .s (2"" IS) o.9B~ co.9L. 21B 0.9b~~ 
t'll::i (3"' IS) \. p.~L\- \ .oel)t \.o,y 
lAU (4"'1S) f. 01-#( \· \oO \.\00 

DDO (5"' IS) 0.,~~1 0.,2? '5 '0.9'2-~ 
I__I .I 16"' IS\ \ • () '2.-\ -1 \.2-\'t \. J...l~ 

II Reported I Recalculated 

II 
%0 

I 
%0 

~-2-- s;:y 
o,? o,~ 

I . } \ " 1 
;L,~ ?--~ 
q.7 4~7 
Lf'·'?> J.· ~ 

-:; .. (o 3.,k, : 

'"l.-'0 z.v 
1· 0 \· 0 
'3. I 3·) 
,,~ ,.~ 

Lf.'-J t.J.4 
\· 7 \·f ...,...,- r')--" 
,.,.~ ?-'"0 
-,.(o 1·fo 
0. CIJ 0~ 
15 ·I 1~·9 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10: ~ 

Surrogate 
Spiked 

Nitrobenzene-d5 ~.0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol !J 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampre 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I 10 am pre : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wod 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Rej)orted 

}o. \ loO 
~t3.{p 51 
X'·~ £V' 

l-4.] 59 
-z.'O. I ~(, 

3oA lol 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(..0 () 

57 () 

5~ 

~ 
Sk 

b l !J 

"' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3GG¢!;>.,;t::-dl.CL VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c:::::z 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: \ o 4 \ \ 

I C~pound I 
Spike Sample Spiked Sample 

Ad de~ Con cent~,~ Concentrft..n 

( ""'~ (~ (~ / ,_, v IJ ....__, I :c:n MC: 1111~n ------ M~ 

Phenol 6.~ .,3.~ ...,0 1-1/J,~ .2, \1 
N-Nitroso-di-n-propylamine "],.'/:. <6 ,.~2. 

4-Chloro-3-methylphenol 2,.~ (, 1.: ~9 

Acenaphthene 
I l.<.oO 3.514 

Pentachlorophenol "1. I\ ;.d t.. ~~ ~·5.3 
Pyrene 3.£l..=, ~.(L, / ~-1? 2.1? 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

••-•·•~ C>, •ilro M., •• ;~ ~nil<<> nnnlil'<>to I 11/lSlli/ISD I 
Percent Recovery Percent Recovery I RPD I 

.... ~-
R"'""'" R<>nnrt<>rl ~ ..... ,,,.. c. ~., ... ,.,,. 

fe')..- (,')..- Col lal 2- ').... 

SSI g/ 19 '1'1 1--- v 
1< 11\ 1?:> 1.~ '? ~ 

·~ 1~ 12 1;..- ~ ?---
~:v ~y "3" ..,~ IS" )~ 

11 11 11 17 0 ;] 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: c3 ~ G 'I e,r 0). CL VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___fl. 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = ILCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ L\loO - ? 1 (o \0 "? 

I I 
Spike Spike I I CS II I CSD II I CSll CSD 

Add:1\4v Concentr~ I II II Compound ( W\~ ( \N\.~ Percent Recove!X Percent Recove!X RPD 

I r.~ l'-1 1 ~~n I r.~ ~ ~~~n ... 1;1.,.,.,,,. RPnnrt~>rf R.,,.,.,,. l;1onnrtoti !;1.,,.,.,,.,,1,.tl>rf 

Phenol '3 ·'?>? ~p. 'l-1 ~ "'-'~ ~~ <b,.... 

N-Nitroso-di-n-propylamine 
.3 _,, 99 99 ,.....,.......,...... 

4-Chloro-3-methylphenol Z> ·\ 9 9lP "f(, / 
Acenaphthene ..!) 1..~'? ~b 5.<' v 
Pentachlorophenol {, -~., s.~\ ~9 ~ / 
Pyrene a ·'3) y ?.-10 -v ~ I "' t--lf>r/ v 

/ 

I 
I 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ;?._/' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2.0) Example: 
(A;.)(RRF)(V0)(VI)(%S) .di) :r.r) A. = Area of the characteristic ion (EICP) for the Sample I.D. 

' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

~ (og 8 7 CLto) (_ I J 
I. = Amount of internal standard added in nanograms (ng) Cone. = 
vo = Volume or weight of sample extract in milliliters (ml) or t 9s~~? L \.ol£4) ( t(.o7.52) (o.~b~ grams (g). 

VI = Volume of extract injected in microliters (ul) = 

VI = Volume of the concentrated extract in microliters (ul) o.fo7c; "<r t~y Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36648F3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-009-S0-0-0.5 460-116014-3 Soil 06/22/16 
CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 
CFMW-050-S0-0-0. 5 460-116014-7 Soil 06/22/16 
CFMW-EB 13-AQ 460-116014-11 Water 06/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB13-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
116014-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36648F3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116014-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 7/;q;& 
Page:_Lof I 

Reviewer: ____p./ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 1 
2 ' 3 \ 

4'V' 

5 

6 

7 

8 

9 

10 

111 

I ~alidatiao Ama 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

nvF>r"ll "'"' nfrbt<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-009-S0-0-0.5 

CFISS-01 0-S0-0-0.5 

CFMW-050-S0-0-0.5 

CFMW-EB13-AQ 

Notes: 

I I Cammeots 

A- tA 

~ 

Art A 0 /o \~9/\(.,~ =-zu 
/).. 

D... 
A 'f'~ c. 

6. 
N <!...J-? 

A !.<!.-') 

~ 

b 
b. 
A 
6.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

4 

{.c_l[ 

D =Duplicate 
TB = Trip blank 

.e-"10 

EB = Equipment blank 

LabiD 

460-116014-3 

460-116014-5 

460-116014-7 

460-116014-11 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Water 06/22/16 

L:\Roux Associates\Columbia Falls\36648F3aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

in this SDG? 

for each matrix and concentration? 

Level IV checklist_8081A_rev01.wpd 

Page:_Lof ;-
Reviewer:_u__.........--

2nd Reviewer: ~ --=--



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
n~>lctnrm,.,rt to confirm %R? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Overall assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:~f~ 
Reviewer: Fi 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:---------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: <5 '-~f' ifd"" 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 7 Page: __ of __ 

Reviewer: FT 

2nd Reviewer: 0 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: c3~t:ry.g/~"" 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ I of / 

Reviewer: FT 

2nd Reviewer: Q:-1__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: d~b~k,;t="..:3q VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

R"'nnrt<>rf I Becalc111afed I ~ 

Calibration Average CF/ 

I I 
Standard ID Date/Time Compound CCVConc CF/Conc CF/Conc %0 

CCV CCV 

f '"\ l ~ $1. "?:> L../~B \ llo ......v"~do~u.~"'- \ Ct.-f1).. toO \ 0~ \fOO.cj o,)f 

\'Y\~~')(~ih\o{ a-vi' Y I Ot) too 10 Q, "2:> o·3 
\ C.Vf) I o..:=> 10}.}" 3-2--
¥ ~ l 0' tOI· '-\ 1·4 

S"fb~$ 1) f.:./2-411 \.;. ,aLp 1~.;-.lp 7·(p 

~'i-~ qe . ., \ ~ ) 

41-1 91--' J.--1 
II _jO.r ~ O·'t- 9 ~I.{' 

/ / 
Page:_of_ 

Reviewer:__£[ 
2nd Reviewer:~ 

I Becalculated I 

I I %0 

0 ·2!. 
0._3 

'3.)..-

j.t./ 

<;.(.. 

l·l 
?-·i 
9·B 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: __ ~f_/ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID amp,e 

II 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene c.,vf). suo 
Tetrachloro-m-xylene Q,y('l 

Decachlorobiphenyl I 
Decachlorobiohenvl v 

S I ID ample . 

II Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ampe 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

S I ID ample 

Surrogate 
Surrogate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re~orted 

~~ \0~ 

£1--.c:i _'\0~ 

~.D. I\ y 

91·4 \0""'\ 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

I 

I 

I 

I 

Percent Percent I 
Recoverv Difference 

Recalculated I I 
10~ CJ 

JO{., 

IIJ_, 
JO~ I; 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: ______________________________________________________________________________ _ 

SURRCALC.3C3 



0 c, c. if ~r.3ct 
-- VALIDATION FINDINGS WORKSHEET LDC#: 

Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 
Page:_--6f_/ 

Reviewer: b 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: LC/::. J.\.~o- ~7~'20 (,p 

Com 

gamma-BHC 

4,4'-DDT 

Spike 

Addj~ 
(V"\<V ~~ 

LCS lf ~,.tcso 

OJll ~A 

lt -lt 

Spiked Sample ,.. 

v(':::\C: 
u . ll 

LCS I LCSD 

0. \\ !() \-.'A 

D·\\~ T 

F LCS II LCSD II LCSILCSD I 
percent_ Recovery . __ I Percent Recovery II RPD I 

I Reported I Recalc. _II Reported I Recalc. II Reported I Recalc. I 
-3~ <B?J ---r-

~(o ~ ~f'r ~ ,.,---

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest. wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of __ / 

Reviewer: L2 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: 7 {;e. / 

lr ~ N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2.0) Example: 
) (A.)(RRF)(V0 )(VI)(%S) 
-1/0 

A. Area of the characteristic ion (EICP) for the Sample I.D. v<v.:> Lftoo- . ~~h :2-0 b - Ll
1 

l..l = 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard (\oO) = 

T 

(,a) 
I. Amount of internal standard added in nanograms (ng) Cone.= ~'-\1( \).. (&l~ 

:L ?q-e ?"f'-1 q 
( \· 0 ~ 9 ) C 1~)(1 oao) vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

~\~y vt = Volume of the concentrated extract in microliters (ul) o. \\~ 
Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( j_ ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36648F3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 21, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFI SS-009-S0-0-0. 5 460-116014-3 Soil 06/22/16 
CFISS-009-S0-0.5-2 460-116014-4 Soil 06/22/16 
CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 
CFISS-01 0-S0-0.5-2 460-116014-6 Soil 06/22/16 
CFMW-050-S0-0-0.5 460-116014-7 Soil 06/22/16 
C FMW-050-S0-0. 5-2 460-116014-8 Soil 06/22/16 
C FMW-050-S0-1 0-12 460-116014-9 Soil 06/22/16 
CFMW-DUP17-SO 460-116014-10 Soil 06/22/16 
CFMW-EB13-AQ 460-116014-11 Water 06/22/16 
CFMW-050-S0-1 0-12MS 460-116014-9MS Soil 06/22/16 
CFMW-050-S0-1 0-12MSD 460-116014-9MSD Soil 06/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB13-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD Affected 
(Associated SampJes) Compound (Limits) Compound Flag AorP 

CFMW-050-S0-1 0-12MS/MSD Aroclor-1016 (CLP2) 35 (:>15) All compounds NA -
(CFMW-050-S0-10-12) Aroclor-1016 (CLP1) 37 (:>15) 

Aroclor-1260 (CLP2) 38 (:>20) 
Aroclor-1260 (CLP1) 38 (:>20) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-050-S0-0.5-2 and CFMW-DUP17-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
116014-1 

No Sample Data Qualified in this SDG 
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LDC #: 36648F3b VALIDATION COMPLETENESS WORKSHEET Date: 7 /I 'I///:; 
Page:___{of_/ 

Reviewer: __ -=.,t:: ... ? _ 
2nd Reviewer:~ 

SDG #: 460-116014-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Y:alidatioo Area 

I. Sample receipt/Technical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surrogate spikes "~ 
VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

XII 0\/Pr"ll ~~~o~~.,.,ont nf rl~b 

Note: A = Acceptable 

T 
r--
2 

~ 

~ 
rg-
-
6 
I--
7 
r--
8 

9'],.--

10 

11 

12 

11-'l 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-009-S0-0-0.5 

CFISS-009-S0-0.5-2 

CFISS-01 0-S0-0-0.5 

CFISS-01 0-S0-0.5-2 

CFMW-050-S0-0-0.5 

CFMW-050-S0-0.5-2 

CFMW-050-S0-1 0-12 

CFMW-DUP17 -SO 

CFMW-EB13-AQ 

CFMW-050-S0-1 0-12MS 

CFMW-050-S0-1 0-12MSD 

Notes: 

0 

\) 

I I 
f.A,A 
AtA Dlt) 

/).. 

A 

•·"? r:e,.:: .~ 

h 
~vJ 

A \..-L-"=-

t-lO 0 -:::9/ 
b.. 
,b... 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36648F3bW.wpd 

I 

Com meets 

,~.v ;,(/{ 

U7 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-116014-3 

460-116014-4 

460-116014-5 

460-116014-6 

460-116014-7 

460-116014-8 

460-116014-9 

460-116014-10 

460-116014-11 

460-116014-9MS 

460-116014-9MSD 

~ vLJ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

Water 06/22/16 

Soil 06/22/16 

Soil 06/22/16 

I 



LDC #: .3fe.(pf~ T~ 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lot _"];
Reviewer:~-

2nd Reviewer:~ 
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Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_!::"of --y 
Reviewer: F7 

2nd Reviewer:~ 



LDC#: ..:3~t,yY?~ 

METHOD: ~- HPLC 

~N,~iA 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

YIN MIA Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS ~~_D .Cmits) # MS/MSD ID Compound %R (Limits) RPD (Limits) 

\0 ct \' Y et.-P2-) ( ) ?~ ( ~ ) ( ) 

\] cC.t..p,-, ( ) 37 ( \~ ) ( ) 

w ( C.l-\'{) ( ) 3li ( "PO l ( ) 

.f:>\? (~fl.) ( ) 3i ( -?.,tJ ) ( ) 
/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

Associated Samples ., 

l; 

/ 
Page:_ot_/ 

Reviewer: C _;;:> 
2nd Reviewer: .:..___gz 

Qualifications 

~d.J.Ju/A (~))I 
~a.J..J ~.d 
v T6l..--

~ 



LDC#: 366cf/~rd VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

------- -------

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

---

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

---- - -

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC #: _j 66 Y&"' _rab VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C2(1 _ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/11/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: d~6vifdtf 

METHOD: GC .,.--- HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_~~ 
Reviewer: FT 

2nd ReviewerC?:t 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Avor.oge CF(ICALV CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 
Tl ?;Z 9~/P 6/2~///p _t__q; ;.JW-/ oP.L !0rJ }{~0 

cu,f'/ /IIVO c;70 

2 
1 F '2 L/tlf.JV 6(J.~f/b? I I //10 

if o// f02.Q 

3 

14 I I I I ------

][__ 
-·--

I Recalculated II Reported I Recalculated J 

I II I I CF/Conc. %0 %0 
CCV 

scro.a II ;I J 
cr0 i· 7 -,3.u ~-0 

J!(!lr. ~ ;o,r- ;o.r 
I o!Jf.O ;.V I·~ 

l_ 
-

] L_ J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: :3 6 ~ </cPr..:lb 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleJD· .:1:1 I 

Surro!late 

I 

I 

oce 
J; 

Sam_I!Ie ID: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Spiked 

I I I 

I 

a.-L.P) 

I 

sv 

I 
e!I.-Pl t 

Surrogate I Found 

I 
3}{-~ I 
3i~~ 

/ 
Page: __ of_-" 

Reviewer: FT 
2nd reviewer: ~ 

Percent 1 Percent I Percent 
Recovery Recovery Difference 

Re!:!orted I Recalculated I 
71 

I 

z~ 

I 

0 

7~ -,& 0 

Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate I Column/DetecJor I Spiked__ Found Recov~--- Recovery Difference 

I I I I I Re;::~---~:calculated I ~ 

Surrogate Compound Surroaate Compound Surroaate Compound Surrogate Compound Surrogate Compound I 

A Chlorobenzene (C8Z) G Octacosane M 8enzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene I 

8 4-8romofluorobenzene (8F8) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 2-Bromonaphthalene I 

c· a,a,a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) u T1ipentyltin AA Chloro-octadecane I 

D 8romochlorobenene J n-Triacontane p 1-methvlnaphthalene v T ri-n-orocvltin 88 2,4-Dichlorophenvlacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorochenvl Acetic Acid rDCAAl w Tribulyl Phosphate cc 2,5-Dibromotoluene 

F 1 4-Difluorobenzene (DFBl L Bromobenzene R 4-Nitroohenol X Triohenvl Phosphate 

SURRCLC_r1.wpd 



LDC #: .3~~/<''?rab 

METHOD~C __ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

/ / 
Page:_of_ 

Reviewer:~ 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 *(SSG- SC)/SA 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: \10 4- J ')/ 

Where sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

Sample Spike Sample Matrix spike Matrix Spike Duplicate MS/MSD 
Cone. Concentration 

( ) ( Percent Recovery RPD 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

fee> -12(, 0 0--~-~ 0-~~ ~0 jo.~~P' b· ?;;o7 Jl-7 IVJ ~f..t; i.k ""!>i '3>g 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 3~~g"/~ VALIDATION FINDINGS WORKSHEET Page: ~f__.L 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~ _HPLC 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: \..Cb l}(o 0 - 3 1 ~ '2-) Q 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
~ompound I Percent Recovery II Percent Recovery II RPD 1, 

I Reported I Re~alc. I[B;Ported LRecalc. ~~orted Gcalc. I 
Gasoline (8015) 

Diesel (8015) 
-

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 
-

Formaldehyde (8315A) 

A!-oc\.o-( J~O llo-~?"3 1'-JA- ((). ?4(d ~A lo~ ,a~ vvA 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 
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LDC #: ..3 ~ ~ V f'r3_/; VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

~ 
METHOD: GC HPLC 

/v J N/A 

(_j1UiiK 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:~ 

(RF)(Vs or Ws)(%S/100) 

Sample I D. ~ Ltfao -
o7~2IO 

Compound Name Aro ckJ ( 1Uo 0 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

s- I 5t . o; (;o ) 
Concentration { 

1 
S'. o) ( ;o oo) 

0. ~4(o 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations 

( ) ( ) 

?615 ;2~0- I= ( .<V t,l.~l:J/03) ( zo ~ ?0 j],b(!;J-/ ;:: 

(I/ 3 7 o3 "'/tfP ~1 ( ol- Li~'t') ).-

/ I' / 3 

~ ~?)... LJ 'I 
r 
~ 
7 
k" 

~3~.a 
~)..~ 

l/'7/:-.tj 
S//. 'f 
~/'j. ~-

S.)..7 · 7 
J.7J~. _s-

s/:J .Lj. 

Comments: s:-; & • Cf 

SAMPCLC_r1.wpd 
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LDC Report# 36648F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project!Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: July 22, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-047 -S0-0-0.5-Pb 460-116014-1 Soil 06/21/16 
CFMW-016a-S0-0-0.5-Pb 460-116014-2 Soil 06/21/16 
C F I SS-009-S0-0-0. 5 460-116014-3 Soil 06/22/16 
C F I SS-009-S0-0. 5-2 460-116014-4 Soil 06/22/16 
CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 
CFISS-01 0-S0-0.5-2 460-116014-6 Soil 06/22/16 
CFMW-050-S0-0-0.5 460-116014-7 Soil 06/22/16 
CFMW-050-S0-0.5-2 460-116014-8 Soil 06/22/16 
CFMW-050-S0-1 0-12 460-116014-9 Soil 06/22/16 
CFMW-DU P 17 -SO 460-116014-10 Soil 06/22/16 
CFMW-EB 13-AQ 460-116014-11 Water 06/22/16 
CFMW-050-S0-0-0.5-Pb 460-116014-13 Soil 06/22/16 
CFMW-047 -S0-0-0.5-PbMS 460-116014-1 MS Soil 06/22/16 
CFMW-047 -S0-0-0.5-PbDUP 460-116014-1 DUP Soil 06/22/16 
CFMW-050-S0-1 0-12MS 460-116014-9MS Soil 06/22/16 
CFMW-050-S0-10-12DUP 460-116014-9DUP Soil 06/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Method 7471 B/7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB12-AQ (from SDG 460-115886-1) and CFMW-EB13-AQ were 
identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB 13-AQ 06/22/16 Calcium 410 ug/L CFMW-050-S0-0-0.5 
Iron 623 ug/L CFMW-050-S0-0.5-2 
Manganese 9.6 ug/L CFMW-050-S0-1 0-12 

CFMW-DUP17 -SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-050-S0-1 0-12MS Copper -14 (75-125) J- (all detects) A 
(CFISS-009-S0-0-0.5 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-10-12 
CFMW-DUP17-SO) 

For CFMW-050-S0-10-12MS, although the percent recovery was severely low for 
Copper the associated sample results were qualified as estimated (J/UJ) since the post 
spike recoveries were within the QC limits for this analyte. 

For CFMW-050-S0-10-12MS, no data were qualified for Barium, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A orP 

CFMW-050-S0-10-12DUP Copper 24 (S20) - J (all detects) A 
(CFISS-009-S0-0-0.5 Vanadium - 2.47 mkg/Kg (S2.1) J (all detects) 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17 -SO) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis 
criteria were met. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

5 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-050-S0-0.5-2 and CFMW-DUP17-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-050-S0-0.5-2 CFMW-DUP17 -SO RPD (Limits) Flag A orP 

Aluminum 17100 18700 9 (:>50) - -

Arsenic 7.2 7.2 0 (:>50) - -

Barium 201 220 9 (:>50) - -

Beryllium 0.64 0.66 3 (:>50) - -

Calcium 2930 3100 6 (:>50) - -

Chromium 9.9 11.1 11 (:>50) - -

Cobalt 5.8 6.4 10 (:>50) - -

Copper 14.5 15.5 7 (:>50) - -

Iron 16100 17100 6 (:>50) - -

Lead 16.4 17.6 7 (:>50) - -

Magnesium 8440 8230 3 (:>50) - -

Manganese 580 584 1 (:>50) - -

Mercury 0.029 0.018 47 (:>50) - -

Nickel 10.8 12.1 11 (:>50) - -

Potassium 1180 1260 7 (:>50) - -

Vanadium 13.5 19.6 37 (:>50) - -

Zinc 49.4 53.7 8 (:>50) - -

6 
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XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %Rand DUP RPD and difference, data were qualified as estimated in eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-116014-1 

I Samele I Analxte I Flag I A orP I 
CFISS-009-S0-0-0.5 Copper J- (all detects) A 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17 -SO 

CFISS-009-S0-0-0.5 Copper J (all detects) A 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17-SO 

CFISS-009-S0-0-0.5 Vanadium J (all detects) A 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17 -SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(difference) 

Metals - Laboratory Blank Data Qualification Summary - SDG 460-116014-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

8 
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LDC #:_""36~6"--'4'-"'8!-F4...!.!a~- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_4=6-=-0-""""'"1....:..16=0::....:1""""'"4---=-1 __ _ Level IV 
Laboratory: Test America, Inc. 

ltoo\ o c.__. 
METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471 B) 

Date: l \lq\ \"' 
Page:__lofZ.. 

Reviewer: ~'\::> 
2nd Reviewer: s~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatiao Ama I I Cammeots 

Sample receipt/Technical holding times A.. ~\z\- L'"Z.\\\o 

ICP/MS Tune ~ 
Instrument Calibration A. 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks .$lA..) E.~.:=(£::.~ -~<o-.;t..-p...,_.st (~~--4-lc:O- \\. ~'8,'8._6-\) .... L\'-~ 
Matrix Spike/Matrix Spike Duplicates S\.A) M.S:. -.( \~~ (\~) 
Duplicate sample analysis ~ \)u\? 
Serial Dilution ~ 
Laboratory control samples ~ Lc~ "'L ~M 
Field Duplicates sw F-'=>:. (8>, \0) 
Internal Standard (ICP-MS) ~ 
Sample Result Verification /).... 
()vE>r:::lll Ll"""'""rnonl nf n,.., ~ 

A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

\'b 
l 

CFMW-047-S0-0-0.5-Pb 460-116014-1 Soil 06/~16 l-oy 
-~ \ 1 CFMW-016a-S0-0-0.5-Pb 460-116014-2 Soil 06/2~16 

CFISS-009-S0-0-0.5 460-116014-3 Soil 06/22/16 

CFISS-009-S0-0.5-2 460-116014-4 Soil 06/22/16 

CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 

CFISS-01 0-S0-0.5-2 460-116014-6 Soil 06/22/16 

CFMW-050-S0-0-0.5 460-116014-7 Soil 06/22/16 

CFMW-050-S0-0.5-2 460-116014-8 Soil 06/22/16 

CFMW-050-S0-1 0-12 460-116014-9 Soil 06/22/16 

CFMW-DUP17-SO 460-116014-10 Soil 06/22/16 

CFMW-EB13-AQ 460-116014-11 Water 06/22/16 

CFMW-050-S0-0-0. 5-Pb ~ 460-116014-13 Soil 06/22/16 

CFMW-047-S0-0-0.5-PbMS ~ 460-116014-1MS Soil 06/22/16 

CFMW-04 7 -S0-0-0. 5-PbDUP \ -~ 460-116014-1 DUP Soil 06/22/16 

CFMW-050-S0-1 0-12MS ~\\ 460-116014-9MS Soil 06/22/16 

L:\Roux Associates\Columbia Falls\36648F4aW.wpd 
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LDC #: 36648F4a 
SDG #: 460-116014-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471B) 

Client ID LabiD 

16 CFMW-050-S0-1 0-12DUP f\\\ 460-116014-9DUP 

17 

18 

19 

20 

?1 

Matrix 

Soil 

Date: 1\\~\\f' 
Page: ·Z-ot '2.. 

Reviewer: 'OS) 
2nd Reviewer:~ 

Date 

06/22/16 

Notes: ______________________________________________________________________________ __ 
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LDC#:~ VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,/" 

Cooler temperature criteria was met. / 

1/. /CPIMS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? 
.......... 

Were %RSD of isotopes in the tuning solution ,;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
,.,.... 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ,..,..-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
.,.....-

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 
/ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) 5. 20% for / 
waters and 5. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were 5. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
_,.--

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MI=T-~W ?010wodversion 1.0 

NA 

Page:_lofL 
Reviewer: ":3."'=' 

2nd Reviewer:~ 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) -of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 
/ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I !ICPl/>1 OOX the MDUICP/MS)? 

/""" 

Were all oercent differences (o/oDsl < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be 
/ used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. .......... 

Target analytes were detected in the field duplicates. ./" 

XIII. Field blanks 

Field blanks were identified in this SDG. 
/ 

Target analytes were detected in the field blanks. ./ 

• •r-T C"UII "'""'A ,.,,...,..t \lor~inn 1 n 

NA 

Page: 'Lot 'Z
Reviewer: ~~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot_l_ 
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

SamniP-ID MatriY TaraP-t Analvte List fTAL\ 

l-Z. '\L.- s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe./~Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'--"' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'3:,-\0 s 1lJ.' Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, znl· Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

\\ w ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, inJ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~C- \;.\1.{ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fefr~Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ClL'-\~-IIo s ~T-AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, ~o, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An:~lv!':i!': u. 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS ~~As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M~Hg,{I(Ji, K, Se, Ag, Na, Tl, V, iri)Mo, B, Sn, Ti, 

lr::~AA AI !=:h Ac:. R<> R<> r.ri r., r.r r.n r.r ~"' Ph Mn ~An 1-ln 1\li K' !=:<> An 1\1<> Tl \1 7n ~An R !=:n Ti 

Comments: c::gefCury by CVAA if performed~ 

\- l , \ 1_ - \ '-...\_ = 'Qlo ~ C::?o\ o c 

ELEMENT£:~~ o-\_~~ S, ::::._ \'\o,:::. bz:>Lz>~ 



LDC #:36648F4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Associated sample units: ... _, ... , 

Field Blank I Rinsate I Other· Associated Sam 

Identification 

Limit I No Qual. 

Ca 410 4.1 

Fe 623 6.23 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36648F4a.wpd 

Page:_l_otj_ 

Reviewer:~ 
2nd Reviewer:~ 



LDC #: 36648F4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

P,Jgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 
Reviewer: Z\9 

2nd Reviewer: c...------

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

VEL IV ONLY: 
Y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
7 

EE I Mot I I 
MS 

I I I 

Posts pike 

I 
MS ID Acal~~te 0l1Beccl.!egt Associated Sam~les 

~~~~l~f;~a~~~~ 
,ZS-:1251 

15 Cu -14 3-10 89 

Comments: 15: Ba. Ca, Fe, Mq, Mn > 4X 

MS.wpd 



LDC #: 36648F4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

t....,:,..~-'N~/~A.!... Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_l of_L 
Reviewer: ·:::; '\) 

2nd Reviewer: ~ 

-"+-..:...;.<-'-'N::..:./A....:... Were all duplicate sample relative percent differences (RPD) ~20% for water samples and~ 35% for soil samples? If no, see qualifications below. A control 
limit of .:tR.L. (.:t2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

U:VEL IV ONLY: 
... ···-. . --·- . -- ·- ... - . -- ··- ---.-- -·-. --- --- -· . - . ·---·--· -·-·. - ... -· ... _, ·--- ·-· . ---·--·--·-· ·-· 

,Ji n,.t .. nunr;,.,.t .. rn M"triY Jl.n,.lut<> ~Pn II imit<:\ niff<>r<>nl'<> II imitc:\ Jl.c:c:nl'i!>tt>rl ~"mnlt>c: nu,.l"" 

16 s Cu 24 (~20) 3-10 J/UJ/A (det) 
v 2.47 (<2.1) J/UJ/A (det) 

Comments:·---------------------------------------------------------------------------------------------------------------

36648F4aDUP.wpd 



LDC#: 36648F4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

~NNA 
gmM 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 8 10 

Aluminum 17100 18700 

Arsenic 7.2 7.2 

Barium 201 220 

Beryllium 0.64 0.66 

Calcium 2930 3100 

Chromium 9.9 11.1 

Cobalt 5.8 6.4 

Copper 14.5 15.5 

Iron 16100 17100 

Lead 16.4 17.6 

Magnesium 8440 8230 

Manganese 580 584 

Mercury 0.029 0.018 

Nickel 10.8 12.1 

Potassium 1180 1260 

Vanadium 13.5 19.6 

Zinc 49.4 53.7 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648F4a.wpd 

Page:~of~ 
Reviewer:~s::>/ 

2nd Reviewer:~ 

RPD Qual. 
(,;50) (Parent Only) 

9 

0 

9 

3 

6 

11 

10 

7 

6 

7 

3 

1 

47 

11 

7 

37 

8 



LDC #: DtJ.oU@.~~ ·VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:f._L'\1 

\0'>7£ 

~~~ 
:,:s:_c...\) 
~'-0~ 
L£_-J 
\\ ':bO 

6:.--J 
~<6 "'-'2vS 

f!._(_;\) 

q:z..\o 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) \/'a !.$.'1:>\.~~ \... l 'SOO l...k:{ \ '- ~ o;::,c::. r.,. <?-
__., 

ICP/MS (Initial calibration) M_\ L...\ \\\ ~\'- 4'000 ~~\ \.._.. \06,=(0~ 
.__, ...._. 

CVAA (Initial calibration) ~'\ s. -0 \"" \)~ \._.-. s ~\.'- Loa or:,~ 

ICP (Continuing calibration) ?'0 'lloes?2::.~ \. '- { 'Sc::::x:) ~\'- \0\ ~ .. '?---- \.......) 

ICP/MS (Continuing calibration) """-~ 4 <?St -6\o v~\L Soo~'- C\{o=(_?-
I_> 

CVAA (Contining calibration) ~'\ S . 0 ""2-l\- ,.,;o,.\ '-- 5v~'- \O(:)"/""'~ 
~ ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

eeeaded 

%R 

\Oo'Y.~· 

\osY-o~ 

\c;c:)Y-~ 

\'C)\. 'Y-~ 

qlo'o/o~ 

\ oc:>=(~<?--

I 

Page:~of~ 
Reviewer: :S~ 

2nd Reviewer: C2( ___. 

Acceptable 
(Y/N) 

~ 
\ 

'V 

Comments: __________________________________________________________________________________________________________________ __ 

calclc.4sw. wpd 



LDC#:~~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

., 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of.:i_ 
Reviewer: 3~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

:::s:L-<> ..P,.!ip 
\I ~-O""Z;. 

LL..S 
\ ll.:'.L..\.0 

'"""-'> 
\\-:.'2...\ 
Q\fi( 
\1..'-\'S; 

Sc~ 
\<D~\'1--

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Se- \\ 0 ~ 0_q_ \. \.....- loo uf\\.'-
'-.....J 

Laboratory control sample ~ t) ~q'-\OL v~~>L- \ \.Y.i' ~ 
Matrix spike (SSR-SR) 

~ :S'\2..0~\~ 4\~~~ 
Duplicate \)b \'""2-~[q_ ~~ \~---2....~~\~ - '-..::) __. 

ICP serial dilution Co... ~\bl(o I uc\\ "-- '=:> \ s. \ '2. ~ -..)~ '-' 

I Becalc•llated I 
I %RI RPDI%0 I 

\.\\%~-

s. <..+ <=>,( \2--

t:t"t~o~ 

6~~?Q 

0 ~'"2..~ '%Q 

Acceptable 
%RI RPD 1%0 (YIN) 

l \ ~ 0(~'?--- ~ 

q~"%~ 

q~ 1--~ 

3%~ 

o.:z~%v 'V 

Comments: ______________________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: 'C\S? / 

2nd reviewer:_~---

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P·~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

r-+-=-..:...N=/A...:.. Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for -~:::\:.....:'l ___ '"Y_'c:> ____________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. 
Oil 

# 

'·\=- '+ Recalculation: 6_-<;...~1.\:u~~ (_'S;,.'C)'-"-'\J ('--\) _ 

Raw data concentration 8:;.:: ["'::;,. ,~~ u \'- \l-7 .. 2-5) Co S 'S ~ 
Final volume (ml) c;::::.'-2>.::.. ~0 ~ ~ 
ln_itia_l volume (ml) or weight (G) ~VI. , w...::.. \. -z..~ 
D1IUt1on factor •"/ \, .. \. _ .___) 

r ... ~\'~">-= o.e;,.~ 

Sample ID Analyte 

\ <Q'c:> 
'L 'i?'D 
3:, p.._\ 
4 ~<::..._ 

~ \-\c-;.. 
(,o ?-: 
\ ~ 
g, Cc.... 
C\ c._, 
\0 ~ 
\\ ~'I"\ 

\'2... ?'c. 

Reported Calculated 
Concentration Concentration 

(~\¥6.) ( t\11<!; \~) 
~ ~ 

\~~ \~'"7..... 
2..o-~ Z..o"~ 

L~wo \u..:~oo 
\_,(_ 'l.'?_ 
0 _0";..\o o.os~ 

~Ot \01 
Q}o\. Q,6=t 

2..~~ za....-so 
~0 ,, l0-1 
\\\00 ~1..\.vO 

q_(o~\\.... C\.._(avc\.\'-

L-'S-:\ 2..~.\~ 

Acceptable 
(Y/N) 

~ 

'* 

Note: _______________________________________ _ 

RECALC.4SW 



LDC Report# 36648F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

July 22, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116014-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-009-S0-0-0.5 460-116014-3 Soil 06/22/16 
CFISS-009-S0-0.5-2 460-116014-4 Soil 06/22/16 
CFISS-01 0-S0-0-0.5 460-116014-5 Soil 06/22/16 
CFISS-01 0-S0-0.5-2 460-116014-6 Soil 06/22/16 
CFMW-050-S0-0-0. 5 460-116014-7 Soil 06/22/16 
CFMW-050-S0-0.5-2 460-116014-8 Soil 06/22/16 
CFMW-050-S0-1 0-12 460-116014-9 Soil 06/22/16 
CFMW-DUP17-SO 460-116014-10 Soil 06/22/16 
CFMW-EB 13-AQ 460-116014-11 Water 06/22/16 
CFMW-050-S0-1 0-12MS 460-116014-9MS Soil 06/22/16 
CFMW-050-S0-1 0-12MSD 460-116014-9MSD Soil 06/22/16 
CFMW-050-S0-10-12DUP 460-116014-9DUP Soil 06/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag A orP 

06/29/16 CCV (07:53) Fluoride 112 (90-110) CFISS-009-S0-0-0.5 J+ (all detects) p 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-DUP17-SO 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB12-AQ (from SDG 460-115886-1) and CFMW-EB13-AQ were 
identified as equipment blanks. No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-050-S0-1 0-12MS/MSD Fluoride 194 (90-11 0) 197 (90-110) J+ (all detects) A 
(All soil samples in SDG 460-116014-1) 

Relative percent differences (RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

LCS/D Fluoride 113 (90-110) - NA -
(All water samples in SDG 
460-116014-1) 

LCS/D Fluoride 114 (90-110) 118 (90-110) J+ (all detects) p 
(All soil samples in SDG 
460-116014-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-050-S0-0.5-2 and CFMW-DUP17-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-050-S0-0.5-2 CFMW-DUP17 -SO RPD (Limits) Flag AorP 

Total cyanide 0.11 0.099 11 (:>50) - -

Fluoride 26.0 33.0 24 (:>50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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Due to continuing calibration %R, MS/MSD %R, and LCS/LCSD %R, data were 
qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-116014-1 

Sample Analyte Flag A orP Reason 

CFISS-009-S0-0-0. 5 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFISS-009-S0-0.5-2 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0. 5 
CFMW-050-S0-0.5-2 
CFMW-DUP17 -SO 

CFISS-009-S0-0-0 .5 Fluoride J+ (all detects) p Matrix spike/Matrix spike 
CFISS-009-S0-0.5-2 duplicate (%R) 
CFISS-01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0.5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-10-12 
CFMW-DUP17-SO 

CFISS-009-S0-0-0.5 Fluoride J+ (all detects) p Laboratory control samples 
CFISS-009-S0-0.5-2 (%R) 
CFISSc01 0-S0-0-0.5 
CFISS-01 0-S0-0.5-2 
CFMW-050-S0-0-0. 5 
CFMW-050-S0-0.5-2 
CFMW-050-S0-1 0-12 
CFMW-DUP17-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-116014-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-116014-1 

No Sample Data Qualified in this SDG 

7 
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LDC #:_.:::..:36=6:....:.4=8F,_,6~-- VALIDATION COMPLETENESS WORKSHEET 
S DG #:_4_,_,6=0'-----1-'-'1=6=0 1"'--4,_-1..:__ __ 
Laboratory: Test America. Inc. 

Level IV 
Date: 'I \"1\".r-a 
Page:~of_::_ 

Reviewer: ,.:-s'J ~ 
2nd Reviewer:_~ __ 

( :?60<0 
METHOD: (Analyte) _ _,_To::::..:t""'ai,_,C:::..Jyl.!:::a"-'-n=id=e_,_,(E=-'P-'-A-'-=SW~8'-!.46::e...:..:.M=e""-th=o=d=9=01.!..!2=B<../..),,_,F....:.Iu::::..:o"-'-r=id=e...l.!(E=-'P-'-A-'-=SW~8'-!.46=-'-"M=e=th=o=d-"'9=05::::..:6=A..!J..) ____ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11" 

I ~alidatioo Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\/cr<>ll """"'""mcnt nf rl<:>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-009-S0-0-0.5 

CFISS-009-S0-0.5-2 

CFISS-01 0-S0-0-0.5 

CFISS-01 0-S0-0.5-2 

CFMW-050-S0-0-0.5 

CFMW-050-S0-0.5-2 

CFMW-050-S0-1 0-12 

CFMW-DUP17-SO 

CFMW-EB13-AQ 

CFMW-050-S0-1 0-12MS 

CFMW-050-S0-1 0-12MSD 

CFMW-050-S0-1 0-12DUP 

I I Comments 

.p..__ &? \ 1...'"2-\ \VJ 

-~ 
sw 
P\ 

't--.j'\) E~ <:..~\J\.w-1<::.~\..'"'2: ~{S'>6'-'-'c'<::O -u~\.'\ ( \\.\ sw )..r\S,\Q ~ ( \0 \. \. "\ 
' 

A.. \)v0 
/ 

bW LC-~-v·~ S£-M 
5vJ "i='V::. c \o %'\ 

{\ / 

p....__ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-116014-3 Soil 06/22/16 

460-116014-4 Soil 06/22/16 

460-116014-5 Soil 06/22/16 

460-116014-6 Soil 06/22/16 

460-116014-7 Soil 06/22/16 

460-116014-8 Soil 06/22/16 

460-116014-9 Soil 06/22/16 

460-116014-10 Soil 06/22/16 

460-116014-11 Water 06/22/16 

~ CoJ 460-116014-9MS Soil 06/22/16 

\ ~ 460-116014-9MSD Soil 06/22/16 

-l.t_ 460-116014-9DUP Soil 06/22/16 

I 

Notes: __________________________________________ _ 

L:\Roux Associates\Columbia Falls\36648F6W.wpd 1 



LDC#: ~<V VALIDATION FINDINGS CHECKLIST Page:_lot'"'Z... 
Reviewer:~ 

2nd Reviewer: . 

Method:lnorganics (EPA Method~~) , 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. 
.--

Cooler temperature criteria was met. 
.,...-

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? r 
Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV onlv) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for 
waters and s 35% for soil samples? A control limit of S CRDL(S 2X CRDL for soil) / was used for samples that were S 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analYzed oer extraction batch? ../ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
C"" within the 80-120%_(_85-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
,.. 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA 2010.wpd version 1.0 

NA 

Page:ZOf~ 
Reviewer: 3\;'5" 

2nd Reviewer: ec-----' 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Samnle ID Parameter 

\-~ pH TDS c{ F
1

)No~ NO? SO" 0-PO" AlkhNJ,NH~ TKN TOC Cr6+ CIO 
\...../ ...___..., 

pH TDS Cl F NO" NO? SO" 0-PO" Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

()._t '_ \0-\\ pH TDS CI/F JNo" NO? SO" 0-PO" All(cN)NH~ TKN TOC Cr6+ CIO 
L/ '---""""" 

pH TDS Cl F N03 N0_2_ S04 0-PO-" Alk CN NH3 TKN TOC Cr6+ CI04 

()C.\l pH TDS CI(F)No~ NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO 
'-" 

pH TDS Cl F NO" NO? SO" 0-PO" Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO" NO? SO O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO" NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO" NO? SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. NO? SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO" NO? SO" 0-PO Alk CN NH?. TKN TOC Cr6+ CIO" 

pH TDS Cl F NO" NO? SO O-P0-1 Alk CN NH3_ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO" NO? SO, 0-PO Alk CN NH" TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. NO? SO" 0-PO" Alk CN NH,. TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 NO? SO, 0-PO_A_ Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO" NO? SO" 0-PO Alk CN NH,. TKN TOC Cr6+ CIO, 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO,. NO? SO" 0-PO Alk CN NH" TKN TOC Cr6+ CIO" 

nH TnS _cu= __ NO. Nn _SO 0-PO Alk CN NH. TKN TOC: C:rn+ C:IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36648F6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(,..!L~~N!!.!/A:::!.. Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_\ of_\_ 

Reviewer: ~ \J 
2nd Reviewer: c:::y=--_ 

...!..-1,~:!...!.!..!/A...!.. Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~~NLY: 
~ Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ~0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

.g. n~to r~ "- • In An<>luto •1-~ Ac:c:n,.i<>ton <> ·~~•~- T nu,lifi,.,tinn nf n,., 

06/29/16 CCV (7:53) F 112 (90-110) 
-

1-6, 8 I - J+det!P (det) 

Comments: ____________________________________________________________________________________________________________________ __ 

36648F6.wpd 



LDC #: 36648F6 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: ·-:s,~ 

2nd Reviewer: ~ 

/Y~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
.... y ;N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y JN N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for samples? 
~VEL IV ONLY: 

YJ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
' 

.. 

All Soils J+d~t/A ( det) 

Comments: __________________________________________________________________________________________________________________ _ 

36648F6.wpd 



LDC #: 36648F6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Rease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
t,:"'--'A--'-'N"""/A-'- Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y !NJ N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
~V'EL IV ONLY: 
(Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
11 1 r-e>n r-e>n 1n on~+.;v An~lo.+~ •!nR flimitc::\ 0/nR /limite::\ flimitc::\ A.,.,,..,..;~+~ ... <' 

LCS/D w F 113 (90-110) All Waters 

LCS/D s F 114 (90-110) 118(90-110) All Soils 

Comments: No QAPP limit for RPD lab limit used 

36648F6LCSD.wpd 

Page:_j_of~ 
Reviewer: 6-9 

2nd Reviewer: G.-(__ 

n •.. 

J+deUP (nd) 

J+deUP (det) 



LDC#: 36648F6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mq/kq) 

Analyte 6 8 RPD (.:50) 

Total Cyanide 0.11 0.099 11 

Fluoride 26.0 33.0 24 

Page:_l_ofj_ 
Reviewer: ZS.~ 

2nd Reviewer: r;r-L 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36648F6.wpd 



LDC #: ~~'8;.~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\ of _L 
Reviewer: ·:::s, 9 

Method: lnorganics, Method ~ = ~ 
2nd Reviewer: __ PL---

The correlation coefficient (r) for the calibration of CJ..J was recalculated.Calibration date: G::{~--o \ \ \.o 

An initial or continuing calibration verification percent recovery ("'oR) was recalculated for each type of analysis using the following formula: 

"'oR= Found X 100 

True 

Type of analysis 

Initial calibration 

::!G"\) \~'/0/ 
Calibration verification 

::S.C\} '5'.4.~ 
Calibration verification 

CL-'-.} (o''-~'S 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

c~ s4 

s5 

s6 

s7 

Lb..) 
~v~ 
Od~\(W.\\~ 

"'-J 

~ \.0~%~'-

~ \-a\1 ~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or .-2 r or .-2 (Y/N) 

0 0.119 

0.01 0.759 0.99997 0.99997 

0.025 1.68 

;j 0.05 3.16 

0.1 6.6 

0.2 13.1 

0.4 26.2 

T~ 

~ [)~?_~\~ ql\.%~ ot~ -1>)?-

~ \M~\ l., \os :~f.:~ \a:,~~i.'x<-- \ 
\~~ lOI ./f.:"~ \0\:\. o/., ~ J..t 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··-----------------------------------------------



LDC #~<do~~)o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of~ 
Reviewer: CS "'J 

2nd Reviewer: Cd:f 

METHOD: lnorganics, Method ~ ~~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LL-S Laboratory control sample 

1:.'3,~ 

~S:. Matrix spike sample 

\:, ,_,v-

~s~ Duplicate sample 

\7.- ~._ '1'S 

S= 
D= 

Element 

\=-

u..J 

t= 

Original sample concentration 
Duplicate sample concentration 

Found/ S True I D 
(units) (units) 

\.\~~4'-- lOCXJ~~ 

(SSR-SR) 

\ < '\. '"?> 'fv\~ \~ '2_, \ '*""'~~ 

'?-"S--~~~ 
\__\---'\ <:,.) 

(_~:I~~ 
_( \V\.S. \V )' 

I 
I 

eecalc11lated 

II 
eeE!od:ed 

I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ \:S."'/.. ~ l\~ r~~ ~. 

q_Qo/-=-~ qor::~ 

\ ·~y~~X"P \tal. ~<0 -.1, 

I 

I 

I 

Comments:--------------------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Soo _ ~< 

Page:_l_of~ 
Reviewer: 6 <Q 

2nd reviewer: o"- / 

A ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
lN N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~(:>..--3-=. :::......~..L---U=~--=-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = ~ 0 .o~"'S. \..{- _ b ~ 00\ '-\:'\ Recalculation: 

~ \.) ::.- "S:. -.jV'-\ 

-:::s...\1\. w;:- o-~~ 

Reported Calculated 

Conce~ .. ~~ation Concentration Acceptable 
# Sample ID Analyte ( -Me• ~.1 (Ma.\0. ) (Y/N) 

'-.I' .._) '-J -

\ ~ D-o\0 Q,-o\0 ~ 

2- 0-) Q.o-z..2- 0 :<-L. 

3::. c~ o _ct.os 0-oCo:, 

4 F- ~~ ·Z-%--'"S 
.._., 

s ~ Z-\ _-z_ ?..\ '\. ~k 
l,.o F Z\0._0 2-0-Cl ~ 
l t= 'Z~\.0 Z~tO 

8 ct---J 0-CP\.Ci, n-cA.~ -it 

Note:. ______________________________________ _ 

RECALC.6 



07/28/16 
The attached zipped file contains seven files: 

File Format Description 
1) Readme_ ColumbiaFalls_072816.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 320-19320-1_ TestResultsQC_ v1.xlsx 320-19320-1 36648A 
3) 460-115528-1_TestResultsQC_vl.xlsx 460-115528-1 366488 
4) 460-115648-1_ TestResultsQC _ v 1.xlsx 460-115648-1 36648C 
5) 460-115731-1_ TestResultsQC _ v 1.xlsx 460-115731-1 366480 
6) 460-115886-1_ TestResultsQC _ vl.xlsx 460-115886-1 36648E 
7) 460-1160 14-1_ TestResultsQC _ v 1.xlsx 460-116014-1 36648F 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact PM at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: 5 t t "(~ EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

I. EDD Com 

Ia. 

lb. 

I c. 

II a. 

lib. 

lila. 

Ill b. 

Ill c. 

I lid. 

Ill e. 

note which codes 

- Do blank concentrations in report match EDD, 
where data was qualified due to blank? 

- Were any results rejected for overall 
lllf. assessment? If so, were results changed to 

non reportable? 

- Is the readme complete? If applicable, were 
lllg. edits or discrepancies listed in the readme? 

y 

y 

r 

Notes: ________________________________________________________________ __ 

EDD Population Checklist.wpd 

Date: 7/ Z/ /I ( 
Page:~ 

2nd Reviewer:~ 



~WJuliJ LABORATORY _DATA CONSUL TA~TS, INC. . 
:, , , , , • , • , , , , , 2701 Loker Ave. West, Swte 220, Carlsbad, CA 92010 Bus. 760-827-1100 Fax. 760-827-1099 

LC><= 

Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

August 25, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed is the final validation report for the fractions listed below. This SDG was received on 
July 28, 2016. Attachment 1 is a summary of the samples that were reviewed for each analysis. 

LDC Project #36773: 

SDG# 

460-116987-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls 
Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead 
County, Montana, November 2015 

• USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA National Functional Guidelines for Inorganic Superfund Data Review, 
August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, 
July 1992; update IIA, August 1993; update II, September 1994; update liB, 
January 1995; update Ill, December 1996; update lilA, April1998; IIIB, November 
2004; update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

l:\Roux Associates\Columbia F alls\36773COV _ G.wpd Ul-SF 



Level IV 28,108 pages-DL Attachment 1 

EDD LDC #36773 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVDA Pest. PC8s (6020A Pb F CN· TDC 

DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) (9056A) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
G 460-116987-1 07/28/16 08/18/16 6 18 4 27 4 5 4 27 4 27 0 3< 4 27 4. 27 0 1 

I 

otal T/CR 6 18 4 27 4 5 4 27 4 27 0 3 4 27 4 27 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 

Shaded cells indicate Level IV validation (all other cells are levellll validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\36773ST.wpd 



LDC Report# 36773G1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB19-AQ 460-116987-1 Water 07/11/16 
CFMW-064-S0-0.5-2 460-116987-3 Soil 07111/16 
CFMW-064-S0-10-12 460-116987-4 Soil 07/11/16 
Trip Blank 07/12/16 460-116987-5 Water 07/12/16 
CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 
CFSB-119-S0-10-12 460-116987-9 Soil 07/12/16 
CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 
CFSB-114-S0-10-12 460-116987-12 Soil 07/12/16 
C FMW-061-S0-0 .5-2 460-116987-14 Soil 07/12/16 
CFMW-061-S0-1 0-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-025a-S0-0.5-2 460-117124-3 Soil 07/13/16 
CFMW-025a-S0-1 0-12 460-117124-4 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 
CFSB-104-S0-10-12 460-117124-9 Soil 07/13/16 
CFSB-102-S0-0.5-2 460-117124-11 Soil 07/13/16 
CFSB-102-S0-10-12 460-117124-12 Soil 07/13/16 
TRIP BLANK 07/14/16 460-117124-13 Water 07/14/16 
CFSB-1 09-S0-0.5-2 460-117124-15 Soil 07/13/16 
CFSB-1 09-S0-1 0-12 460-117124-16 Soil 07/13/16 
CFSB-11 0-S0-0.5-2 460-117124-18 Soil 07/14/16 
CFSB-110-S0-10-12 460-117124-19 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 

1 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773G1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773G1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound·or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 

1 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Flag Sample Compound Until Analvsis Collection Until AnalYsis AorP 

CFSB-102-50-10-12 All compounds 8 2 J- (all detects) p 
R (all non-detects) 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
A orP II Date Compound %0 Samples Flag 

06/15/16 Acetone 21.1 CFSB-114-50-0.5-2 J+ (all detects) A 
CFSB-114-50-1 0-12 
CFMW-061-50-0.5-2 
CFMW-061-50-10-12 

07/13/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 26.3 CFSB-119-50-10-12 NA -

4 
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IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
AorP II Date Compound %0 Samples Flag 

07/20/16 Bromoform 33.9 CFMW·EB21-AQ UJ (all non-detects) A 
(B03050) TRIP BLANK 07/14/16 

CFMW·EB22-AQ 

07/16/16 Dichlorodifluoromethane 30.0 CFSB-114-50-0.5-2 NA -
(023898) Bromomethane 26.8 CFSB-114·50·1 0·12 

Chloroethane 33.3 CFMW-061-50·0.5-2 
CFMW-061·50·10·12 

07/20/16 Bromomethane 40.5 CFMW-064-S0-0.5·2 J- (all detects) A 
(024054) Trichlorofluoromethane 21.2 CFMW-064-S0-10-12 UJ (all non-detects) 

1, 1,2-Trichloro-1 ,2,2-trifluoroethane 26.8 CFSB-119-S0-0.5·2 
Carbon disulfide 22.2 
Cyclohexane 25.4 

07/16/16 Bromomethane 20.3 CFMW·EB19·AQ NA . 
(E57328) Chloroethane 94.1 Trip Blank 07/12/16 

Trichlorofluoromethane 45.6 CFMW-EB20-AQ 

07/16/16 Bromoform 21.7 CFMW-EB 19-AQ UJ (all non-detects) A 
(E57328) 1 ,2-Dibromo-3-chloropropane 22.4 Trip Blank 07/12/16 UJ (all non-detects) 

CFMW-EB20·AQ 

07/15/16 1,1,2-Trichloro-1 ,2,2-trifluoroethane 35.5 CFSB-119-50-1 0-12 NA -

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-379413 07/16/16 Methylene chloride 0.00129 mg/Kg CFSB-114-S0-0.5-2 
CFSB-114-50-1 0-12 
CFMW-061-S0-0.5·2 
CFMW-061-S0-10·12 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>10X for common contaminants, >5X for other contaminants) than the concentrations 
found in the associated laboratory blanks with the following exceptions: 

Reported Modified Final 
Sam ole Comoound Concentration Concentration 

CFSB-114-S0-0.5-2 Methylene chloride 0.0010 mg/Kg 0.001 OU mg/Kg 

CFSB-114-S0-1 0-12 Methylene chloride 0.00071 mg/Kg 0.00071 U mg/Kg 

VI. Field Blanks 

Samples Trip Blank 07/12/16 and TRIP BLANK 07/14/16 were identified as trip blanks. 
No contaminants were found. 

Samples CFMW-EB19-AQ, CFMW-EB20-AQ, CFMW-EB21-AQ, and CFMW-EB22-AQ 
were identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB19-AQ 07111/16 Methylene chloride 7.9 ug/L CFMW-064-S0-0.5-2 
CFMW-064-S0-1 0-12 

CFMW-EB20-AQ 07/12/16 Methylene chloride 8.8 ug/L CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 

CFMW-EB21-AQ 07/13/16 Methylene chloride 6.3 ug/L CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 

CFMW-EB22-AQ 07/14/16 Methylene chloride 1.2 ug/L No associated samples in this SDG 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag 

LCS 460·379413 Dichlorodifluoromethane - 128 (72-127) NA -
(CFSB-114-S0-0.5-2 Trichlorofluoromethane - 144 (68-136) 
CFSB-114-S0-1 0-12 
CFMW-061-S0-0.5-2 
CFMW-061-S0-1 0-12) 

LCS 460-380036 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 75 (78-132) 76 (78-132) UJ (all non-detects) p 
(CFMW-064-S0-0.5-2 
CFMW-064-S0-1 0-12 
CFSB-119-S0-0.5-2) 

LCS 460-379424 Chloroethane 179 (40-150) 151 (40-150) NA -
(CFMW-EB19-AQ 
Trip Blank 07/12/16 
CFMW-EB20-AQ) 

LCS 460-380034 Chlorodibromomethane 75 (78-120) - UJ (all non-detects) p 
(CFMW-EB21-AQ 
TRIP BLANK 07/14/16 
CFMW-EB22-AQ) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards Area (Limits) Compound Flag A orP 

CFSB-1 09-S0-0.5-2 1 ,4-Dichlorobenzene-d4 102309 (128660-514638) 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) p 
1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 
1 ,3-Dichlorobenzene UJ (all non-detects) 
1 ,4-Dichlorobenzene UJ (all non-detects) 
1 ,2-Dichlorobenzene UJ (all non-detects) 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 
1 ,2,3-Trichlorobenzene UJ (all non-detects) 
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Internal Affected 
Sample Standards Area (Limits) Compound Flag AorP 

CFSB-110-S0-0.5-2 1,4·Dichlorobenzene·d4 103227 (128660-514638) 1,1,2,2-Tetrachloroethane J (all detects) 
1,2-Dibromo-3-chloropropane UJ (all non-detects) 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to technical holding time, ICV and continuing calibration %D, LCS/LCS %R, and 
internal standard area, data were qualified as estimated in sixteen samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-116987-1 

I SamE!Ie I Comeound I Flaa I A or P I Reason 

CFSB-1 02-S0-1 0-12 All compounds J- (all detects) p Technical holding time 
R (all non-detects) 

CFSB-114-S0-0.5-2 Acetone J+ (all detects) A Initial calibration verification 
CFSB-114-S0-1 0-12 (%D) 
CFMW-061-S0-0.5-2 
CFMW-061-S0-10-12 

CFMW-EB21-AQ Bromoform UJ (all non-detects) A Continuing calibration (%0) 
TRIP BLANK 07/14/16 
CFMW-EB22-AQ 

CFMW-064-S0-0.5-2 Bromomethane J- (all detects) A Continuing calibration (%0) 
CFMW-064-S0-10-12 Trichlorofluoromethane UJ (all non-detects) 
CFSB-119-S0-0.5-2 1,1 ,2MTrichloro-1 ,2,2-trifluoroethane 

Carbon disulfide 
Cyclohexane 

CFMW-EB 19-AQ Bromoform UJ (all non-detects) A Continuing calibration (%0) 
Trip Blank 07/12/16 1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 
CFMW-EB20-AQ 

CFMW-064-S0-0.5-2 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) p Laboratory control samples 
CFMW-064-S0-1 0-12 (%R) 
CFSB-119-S0-0.5-2 

CFMW-EB21-AQ Chlorodibromomethane UJ (all non-detects) p Laboratory control samples 
TRIP BLANK 07/14/16 (%R) 
CFMW-EB22-AQ 

CFSB-1 09-S0-0.5-2 1, 1,2,2-Tetrachloroethane J (all detects) p Internal standards (area) 
CFSB-11 0-S0-0.5-2 1,2-Dibromo-3-chloropropane UJ (all non-detects) 

1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,2,4-Trichlorobenzene 
1 ,2,3-Trichlorobenzene 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-116987-1 

Modified Final 
Sample Compound Concentration A orP 

CFSB-114-S0-0.5-2 Methylene chloride 0.0010U mg/Kg A 

CFSB-114-S0-1 0-12 Methylene chloride 0.00071 U mg/Kg A 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773G1 
SDG #: 460-116987-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:_J.!Ej_Jt 

Page:-t-of "P 
Reviewer:--t:J__ _ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

11 

2v 

3 c; 

~1 
5!>" 

6 J 

71. 
8 -; 

9 "J. 

1~ 
Ff;j 
12'.1: 

1;&1 

I ~alidatian Ama I I Comments 

Samole receioUTechnical holdina times b.- 16 VI 

GC/MS Instrument oerformance check A 
Initial calibration!ICV I A l!>.v:. c(, v-..0 ~ '~ 1~10 (y tel\ .:=-t-V 
Continuina calibration ,5>vJ 
Laboratorv Blanks s....J 
Field blanks ,.J t:""'\? .:::\ 

Surronate snikes l~t 
Matrix soike/Matrix snike duolicates tJ 
Laboratorv control samoles svJ ~-~ \0 
Field duolicates N 
Internal standards .s~ 
Comoound auantitation RULOQ/LODs ];:_ 
Taraet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-EB 19-AQ 

CFMW-064-S0-0.5-2 

CFMW-064-S0-10-12 

Trin Blank 07/12/16 

CFSB-119-S0-0.5-2 

CFSB-119-S0-10-12 

CFSB-114-S0-0.5-2 

CFSB-114-S0-1 0-12 

CFMW-061-S0-0.5-2 

CFMW-061-S0-10-12 

CFMW-EB20-AQ 

CFMW-025a-S0-0.5-2 

CFMW-025a-S0-1 0-12 

b 
A 
_t::... 

~ ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-ee, 

-rf.? 

E"l'J 

L:\Roux Associates\Columbia Falls\36773G1W. wpd 1 

' 

1\ H·. 

.--:-

D = Duplicate 
TB =Trip blank 

~..J 

EB = Equipment blank 

LabiD 

460-116987-1 

460-116987-3 

460-116987-4 

460-116987-5 

460-116987-8 

460-116987-9 

460-116987-11 

460-116987-12 

460-116987-14 

460-116987-15 

460-116987-16 

460-117124-3 

460-117124-4 

de-{ -=~ 

"* "\ ~ .=:-
,., 

I 

SB=Source blank 
OTHER: 

Matrix Date 

w~ 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Water 07/12116 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Water 07/12/16 

Soil 07/13/16 

Soil 07/13/16 

I 

4 
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LDC #: 36773G1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116987-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID Lab ID 

14 Cj CFMW-EB21-AQ :ell.. 460-117124-6 

15~ CFSB-1 04-S0-0.5-2 460-117124-8 

161 CFSB-104-S0-10-12 460-117124-9 

17 ~ CFSB-1 02-S0-0.5-2 460-117124-11 

18,." CFSB-102-S0-10-12 460-117124-12 

q-9-J TRIP BLANK 07/14/16 ~~ 460-117124-13 
~ 

20/ CFSB-1 09-S0-0.5-2 460-117124-15,... 

21 ~ CFSB-1 09-S0-1 0-12 460-117124-16 

2~ CFSB-11 0-S0-0.5-2 460-117124-18 

23., CFSB-110-S0-10-12 460-117124-19 

24 '11 CFMW-EB22-AQ ~~ 460-117124-20 

25 

26 

27 

28 

l?o 

Notes· 

~, 1-\e, o.j~,oo. ?"1"'!3G.? f til~ oti:>O ~ ~ 'bc>O !>(... 11 M~ t-J.C.o- ?7"14'·4 
~ ,.. - ?19"113 -(, - ?1{ol+~ -c.~ - ?5SOo? 

- " - '1,1 "! 'iO ~ - ~ - .. "199~0 

L:\Roux Associates\Columbia Falls\36773G1W.wpd 2 

Matrix 

Water 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Water 
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Date: $} /1;., j//., 
Page: P'Ot____!:-

Reviewer: eJ. . 
2nd Reviewer:~ 

Date 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/14/16 

07/13/16 

07/13/16 

07/14/16 

07/14/16 

07/14/16 
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Level IV checklist_8260B_rev01.wpd 
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Reviewer: I' -:1 

2nd Reviewer:~ 
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VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer:__f]_ ~ 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET -~oq ···-···--· .. ._ .. I -
:I A. Chloromethane AA. Tetrachloroethane AAA. ~3,5·Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane Bj')1,1 ,2,2-Tetrachloroethane BBB. 4-Ch\oroto\uene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Bulylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimelhylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene c ~- . FFF 1 ,3-Dtch\orobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate ( H~ 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane ( JJY ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK Trichlorofluoromethane ( KK0 ,2,4-T richlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone ( ~ 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1,1-Trichloroethane NN. Methyl ethyl ketone NNN),2,3-T richlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

Q. 1 ,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-0ichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 
I 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xytenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Oibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichtoro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbanzene VW. 4-Ethyltoluene VVVV. Methyl methacrylate V1. 2-Methylnaphthalene 
I 

W. trans-1,3-Dichloropropene INW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butane Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
-· 
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LDC#: ? (oJJ?~' VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~ircled dates have exceeded the technical holding times 
N N!f0jWere all cooler temperatures within validation c;iteria? 

Y N JfJ/AIWere air bubbles> 1/4 inch or was headspace present in the vials? 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

Sample ID Matrix Preserved SamplinQ Date Extraction date ,r;.nalvsis ~ 
I'L ":.0\ I, ..., In:> 11 l.l -,/'2-1 [,I.! 

I I I 

VVDU k.t 1\' \ )(_ "'- ~». J ~ "''.N'""~ 1-<1 I JV~ 

~ VV\ 0, J .J"''.A"' v..J .... D """" •• \ • -2.. .....J. 1-t-•• I \1 4 B-t~- (k- '-J 

'VI vv~ /s o\,t \.lv r 'e>1 ~"" ~u"' VI'.._ l \A..,..\(.., f.d Oq 
"J.<.J 

I .v ll v l'G\. Jso\ ('\,rr\ 1\)wr c:; 
J 

TECHNICAL HOLDING TIME CRITERIA 

Page: / of)_ 
Reviewer:_Hc__TL___-: 

2nd Reviewer: C~ 

Total# of 
Davs Qualifier 

c.j .1-lr<.J '? 

1-ll?+D~ 

':xOI 1..-

k\cU.-t'1 ~-e._ 
<J 

V· 

Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 

Soil: Within 14 days of sample collection. 

HT.wpd 



LDC#: 3'-7736,) 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

!'lease; see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
ll(j'\ .. ~ VVc;.&.;J <;.Ill llii~IQIVO.IIUIO~IVII Vl;iLILIVc;.&~IVII .;>~QIIUCliU CI.LICI.LJL.~;iU Cl.l~\:;:1 I;;ClVII IVr'\L. lVI CCl'-'liiii;:!LIUIIIc;IIL~ 

YIN N/A Were all %0 within the validation criteria of ~20 %D? 
V' 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

+ 0 ),...- /I !a IO.f - '-t _E_ 7-J • I 'l -"7 )lJ !Ill? 1\lpO- '? 1 "\'f I?, . 

fl" 1111<> llv \CI{ - <q 'ITT oz. C,- 3 {p Nl (':, '-\-140~ ..,,~~ (o ::> 
I I 

ICVvoa.wpd 

Page: -~f / 

Reviewer: FT 
2nd Reviewer: ~ 

Qualifications 

..It dJJV /A Dei\ 
• 

' 

I 

\-1 do-A /A "'D 



LOC#: 3&773C, l VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

/ 7 
Page: __ of __ 

Reviewer:.~F~T __ 
2nd Reviewer: Oa:::.. 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

j;ille}!se see quaunca!lons oe1ow ror au questions answerea "N". Not appucaDJe questions are Jaemmea as "N/A". 

(iY1J.J WA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
d N. NiA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y f.J/N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

~ ;lz-ohto ~o~o"SD-c.c-V J' "?=>~~ l'-1 lq zA. ~- ...U)..b. (IJ\? 
tll,l? L\r.O- -.,-eoo~<J '- / 

+ -rh~o / \h 01.. "Ylf!'O-c.cY ..j j ~-0 1 47\0 ~I'> 1..\ 1.0- Ia '1? j + dJiv /.b ( 1-lJ:: 
'\" _f:> ?-(o .)S I I '-

+ 0 ~-~ ~ 11 

- 111~1\lo 0 1-~ID 91-:~ I? '+0-~ ,. .-., c:; \- 1vtV.6. !NO-tO 
- lL\<. -:z..\ • ~ lVII':. '-1lat0- ..,~co~ b ' 
- ITT "]...1... 'i 
- ~ ~~ 
f- .,~?7 ~.y Ill 11 

It '1111..\\l. '€'51~~-c..e-v' 1? ?O.? I '-1 II j tJ..v', /A ( \V\) 
+ 0 "\'+ . I M~ ..\eoo- :. 1 "1'-1"~ '-- ~ 
1- \(\(, '\-7 .(o )/ 

- j.. "\-1 j/IA:l/6.. 
- .,... I'll ·~:y. y ' ,!; 

CONCAL.wpd 

D 

) 



LOG#: dh77o&/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

... . .. ' 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

A JIJ );..JfA 'ol '1'1;;01¥ tJVLVVIIl UIII'GI'CI IVVV \ /UUJ c;!IIU IVJC;.l.UVoo:;: I VVtJUII>;l<;;i IQVlUI;:I \1'-1'\1 } VVIlllll I II ICU IVU \....lllt::'IIQ lUI 011 \J\..1\J >:1 GIIIU VrVV _, f 

YIN N/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF? 
~ 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.0~ Associated Samples l"l1 h,;: 11{., I \<'.55Wo5 -coY I TTT 

I 
36-q" 

I I re, N\2> ~"'0--m 2>r? 

CONCAL.wpd 

/ / Page: __ of __ 

Reviewer:.~F~T--=,--,---
2nd Reviewer: C2t 

Qualifications 

_l-1 d..GG /.A tJ! 



LOG#: .3t-773C,J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a method blank associated with every sample in this SDG? 
Y N N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
·' N N/A Was there co1Jjmination in the method blanks? If yes, please see the qualifications below. 
lank analysis date: b II v 

'-'VII .... Ulll~. Y 1""'\;:ouu ... aa~o;::;U VQIII It::;:). I' J-

Compou~ V I Blank ID I Sample Identification 

I ·1M• <oo-' 79Y>'> '-.< / 1 ~ 
~ o. oo1~«~ o~"' o.OO\OL.1 o.oo01lli1 

7 ~\..- / 

Blank analysis date: __ _ 
r,uaa .... uau~.:;>. 1""\;:t;;:>V'-'lQ.lCU ""'c:llll ICO:.. 

I Com2ound II Blank ID II Sam21e Identification 

II II I I I I I 

All results were qualified using the criteria stated below except those circled. 

I I 

/ 7 
Page: __ of __ 

Reviewer:.__,F_JT~~-
2nd Reviewer: OL 

I 
I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.wpd 



LDC#: <3t. 773C:,! VALIDATION FINDINGS WORKSHEET 
Field Blanks 

E HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
Y NIA Were field blanks identified in this SDG? 

N NIA ~retarget compounds detected in~l~11 ks? 
lank units: -1. L 

1
A:;sociated sample units: 

........ _, nhiA 

'F(;;j;[bj~':.kt;~·e: ( ci;dl~' bn~ Field Blank I Rinsate . .. ·~ -·-"". ~· .. -·. 
Compound Blank ID 

·.. >; • .... ·.:.·.<>':;.;' } ' E 1."1 
I "7 Rl 

I 

Blank units: u<>:~o I V"
7
tssociated sample units: '"'""'. ~\<:0' 

Sampling date: 11 "711 "1.. 1 \, 0 
Field blank type: (circl!l one Field Blank I Rinsate I Trip Blank I Other: 

Compound Blank ID ... . ··'. . . ·. .. .. .. . . 1\ 
C"' . ' .I f""1 

~ 'f..c./, 
7 Rot.. 

, ........................ L .................... npl.. ....... 

Samole Identification 

F\? Associated Samples: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I -y, 1~ 

/./ 
Page:_of_ 

Reviewer:_,F_,T==-
2nd Reviewer: c:>(___ 

(~o) 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RIIl"ll.C:t"'? wnrl 



LDC#: 3t.773q l VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
r ,.. NIA Were field blanks identified in this SDG? 

'N NIA Were taroet compounds detected in the fi ,, 
fflank uni1 . -·-G 1 -
Sampling -ate: J ~.,~\ V> ~ v 
Field blank type: (cir le ne Field Blank I Rinsate I Trip Blank I Other: E={? Associated Samples: 

? 

Compound Blank ID Sample Identification 

·.,_.· ....•. t~'''> !_ ' > '._ •. · 1'4 
~ (p. "!:> 

7\<.L 

Blank units: "'-."XI v Associated sample units: tv A 
Sampling date: ~ -q 1>1-l \14 

F{?-) Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 
Sampling date: ~ 4\ 1>1-\\v 

Compound Blank ID I Sample Identification 

I 
"'"" <· ""I -:~1 

I I I I I 
~ 

7~1.< 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

'2-0 J z.- I 

~ 

I I 

Page: /ot_/ 
Reviewer:~F~T'--=_ 

2nd Reviewer: ( /[_ 

( NVJ 

I 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

I=RI J,(A~f'? ,..,...,.,j 



LDC#: 3&, 7 7..:3g?j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Jil>Jrlase ee qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Gf.J.,.,"'-.,p!-L/A'- Was a LCS required? 

Y N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
rv 

# I LCS/LCSD ID 

\,~ '7 t!-bO-

"0'1"1,41~ 

1-e-'.:> ~1,0 -
-..,<J.oo:.<, 

1-CJ::> '\-I,O -0., ~ "'"l'-l 

Compound 

.. u 
\<.\<. 

'1 "T\ 

0 

LCS LCSD 
%R (Limits) I %R (Limits) 

~~ ( t'=-12:7> lt"'-£, (1"2-p./) 
RPD (Limits) I Associated Samples 

, > I 1-17\l:l 
I > I HY I t.. '6-13f.l. I l I M~ '\~10-~'1";4\~ 
I l I I l ( ) 

I l I I l ( ) 

< l I I l ( ) 

I l I I l 

1-1;- '1~-r~J<-l1c, ,,~-1;,1-} ) I "l--, ; I 5"" 
> IM(>, t.\f,_eJ-?~00~ 

I l I I > 

I l I I l 

I > I I l 

I ---· l I I > 

111"1 ( "\0-\SU) I,;-, 1"\Q-\sVl ) l..L..'i. '\ 
>I Mlh. 'ik0-"'21"\t.\)L/ 

( ) 

Page:~f / 

Reviewer: _....F_,_T_=-_ 
2nd Reviewer: Cd_ 

Qualifications 

J.+J~J X I.JJ? 
~ 

~-tvw If NO . 

.J-+ ~ /fJ i>J'G 
I 

1-~ '1-too- ~ l1S" nlil-IJ.D> ) I \'-\. \~ • 1.4 . I ':;, -tv..j, If \']V 
?~?J ( ) > I ~~'> '-lt.b- ?<£ oo ?Y 

( ) 

I~ c.h\oroc1.i\~ro mowi~+V!o::!t.V\e_.. l 

LCS.wpd 



LDC #: 3 /e, 77 3 6; J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

Page:__!of_ / 

Reviewer: 1'1-
2nd Reviewer: C2/_ _.; 

Jli
le e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were all internal standard area counts within -50 to +1 00% of the associated calibration standard? 
Were the retention times of the internal standards within +/- 30 seconds of the retention times of the associated calibration standard? 

" no•• ~' nlo In 

'"2..0 

I I I 
-vY 

(SCM) = Bromochloromethane 
(DFB) = 1 ,4-Difluorobenzene 
(CBZ) = Chlorobenzene-d5 

INTST.wpd 

Internal 

'-\: Ot.f? 

I 
40l-6 

(PFB) = Pentafluorobenzene 
(4DCB) = 1 ,4-Dichlorobenzene-d4 
(2DCB) = 1,2-Dichlorobenzene-d4 

,, . ". '""' "T H h " cl 

\02-....2_0...."'\. ( \1-'0(o(oO -'5")1.} f. ~~) ...1 IIA.J /r \'-\0 
<;..<L·~ 

1]0'? pl-:1 ( j; 
I ~ I ~\ /rA,J I 'f ~-!0 tOe...."\ 

i IMJ-

(FBZ) = Fluorobenzene 



LDC#: ~~ 773 9 I 

METHOD: GCMS 82606 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:. _<f / 
Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard ID Date Compound 

I CAL 7/13/2016 z 
GCMS9 c 

v 
BB 

--

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

2.4589 2.4589 

0.5019 0.5019 

1.5762 1.5762 

0.8362 0.8362 

Ax =Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.5099 2.5099 5.7 

0.5307 0.5307 10.5 

1.6726 1.6726 12.1 

0.9113 0.9113 7.9 

Recalculated 

%RSD 

5.7 

10.5 

12.1 

7.9 



LDC#: .3(.. 773q J 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _t_ of / 

Reviewer: FT 

2nd Reviewer: 0 
'---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/13/2016 F 

GCMS2 c 
cc 
JJJ 

·-

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.8715 0.8715 

0.5934 0.5934 

1.5869 1.5869 

1.2414 1.2414 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.8315 0.8315 3.4 

0.5863 0.5863 11.5 

1.5879 1.5879 4.5 

1.3193 1.3193 9.9 

-

Recalculated 

%RSD 

3.4 

11.5 

4.5 

9.9 
--

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

071316 2 



LDC #: .3 b 7 7 3 6J I 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: f21_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/t5/20t6 z 
GCMS4 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.6573 1.6573 

0.5029 0.5029 

1.3950 1.3950 

0.7736 0.7736 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7489 1.7489 4.4 

0.4642 0.4642 6.2 

1.4983 1.4983 10.1 

0.8043 0.8043 8.8 

Recalculated 

%RSD 

4.4 

6.2 

10.1 

8.8 



LDC#: 3~7736; I 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: CJ1 . 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum ofthe RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/19/2016 M 

GCMS4 c 
cc 
JJJ 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.2857 0.2857 

1.6760 1.6760 

1.7312 1.7312 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3754 0.3754 5.9 

0.2976 0.2976 5.5 

1.7268 1.7268 7.7 

1.7341 1.7341 2.7 

Recalculated 

%RSD 

5.9 

5.5 

7.7 

2.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0719164 



LDC#: c3~77 36J j 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/of / 

Reviewer: FT 

2nd Reviewer: 01 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

~-- -

Calibration 

# Standard ID Date Compound 

I CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

-

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

--

Recalculated ! 

%RSD I 

5.3 

7.5 

6.4 

4.3 
--



LDC#: 3~ 77 3cy / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1 _of_1_ 

Reviewer: FT 
2nd Reviewer: C4_ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (A,)(C.)I(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

-

Reported Recalculated Reported Recalculated 
Calibration Average RRF RRF RRF %0 %0 

# Standard ID Date Comoound /Reference internal Standard\ linitiall ICCl ICCl 

1 '\) 'l-?9")~ 7) 1"1\l!o f{\ (IS1) 0 . ?:>15"'-\- o. 3ii!.o t:J, ?17{, 0· (p b.(, 
c. (IS2) o. '-"11li O· ;,o;..S" tl.;a~ I-/ t-1 
Cf.. (IS3) 1. 11-"'e 1.'60-P l.lP;;;!-' q . ..J 44 
jJ _j (IS4) 1·1?'-1-l \. 'i•H 1-K~~ (o,y {,.~ 

' 

I 

IIS5l 

2 IV "1-LjoX ,,,.,Ill" (IS1) 0-?~ 11. ~JQJ \0 '7--- 1.?>-.Y 
o. ~10e o. ~)?.i .;s ----s-(IS2) !), 

(IS3) 1-~ at 1-~~ JO·O I0-0 

I; (IS4) I \.;jt,. I·~/., :r.<:>J 7-"'1 
IIS5l 

3 
p~o.;:J 11-:.oh~ o.-..,~"'1 \ 0. ~€>~ l 3'(,.. ?.{.. 

0. ?-S1:J 4- 0-~LJ- J~ :==, 1 <"-"7 I 

1-~?'2- \-~?2---" ll-? II·~ 
!/ !=14:>G' 1-'11,.. ~ \- \( 1--~ 

4 '07-iO~'Z. 1/-uJill, o_ ?1-<a.,......-- 0 ·01 "2;1)---" o~.J o·K 
o.)IO 13 O-J-'013 q.~ s.b' 

l . "' "''lf l' c.."jt. 1-~ )-2( 
' 

II ).140 1·1'hJ 0._~ o-3 I 

- -

CONCAL 4IS.WPD 



LDC#: 3L. 77..39 I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Cz 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (AJ(C.)I(A;,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comp_ound lReference internal Standardl (initial) ICC) CCC) 

1 eS7:,-u!; 1/Jiollla F (IS1) I {) "Xo z., I 0. 2..?s:- ,.._. o . 'Z-"?:>S P' 

~ (IS2) o.?-,?1-' 0. ?Go9 l 0, '3C:,91 
'I (IS3) 1 . '?!<>5'9 I -4 "''S" \. '"\"'S" 
~~ (IS4) 0.1'65~ 0.1'b2-?J tJ-12>;)-"':> 

/1!;5\ 

2 \L {;'1 tO!,..> '1/~ )l!o ':b- (IS1) 1.-.SO 99 '2. ~w '1-. '1 w 
C./ 

(IS2) 0-S""?Of 0 ·Slal] o.g...-=t) 
v 

(IS3) I. (a!z,tp 1-(:d ~ 1-lo~Y 

.E:>Ib (IS4) o. 9ll ""? o. lt195 o.sns:B 
(ISS) 

3 

I 4 I I I II II I 

CON CAL 41S.WPD 

Reported Recalculated 
%0 %0 

J0.3 (-o ', 

10 ''i JD·~ 
"1,-r- .,_~ 

"' g' 
(:, • 1( 

y ·l 7--.) 
{, -~ h-1 
I·~ 1-.K 
3-·i 3·0) 

I 

I 
I 



LDC#: ~"773 9; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q1 _ 

METHOD; GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, As= Area of associated internal standard 
ex= Concentration of compoun~, C11 =Concentration of internal standard 

Reported Recalculated 
AverageRRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standard\ Cinitiall ICC1 _lCQ}_ 

1 ~50 7/..o/Jb F (151) b.~~~5" o. WS1.- 0-~'7-' 
c.eN-7-- (!.,. (152) o.5B(..'? 0-~94- 0-~"1-

~ (153) I· S'31'1 j.'SJ? ,_'C)~ 

J_lj (1541 1-~19? _i-~ 1-~ 
11551 

2 pz.? <6'1 ~ l]l16h" -=l (151) \.jt.\-e'1 1-\WO plOD 
e,. (152) 0. '\-Ia --':t 1- 0. ":\'i "b 0 0."\-t.}sP 
y (153) l-'19£:>~ l·'-11? 1-'f 12 
£>\?> (154) 0. 'ilO_i:? o,v,..,;:.S" O-lo5~"S> 
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LDC#: .3~ 713 q I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: Vvz 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: .1\."K 

Surrogate 
Soiked 

Dibromofluoromethane t;\'J.J 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene II 

Sam ole ID: 

Surrogate 
Soiked 

Dlbromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dich/oroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

1\9·1/ "10 
!i?·(p \01 
q(o.S( '1'1 
d ,)-- Tl!l'-

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Recorted 

Percent 
Recovery Percent 

Recalculated Difference 

"!~ 0 
101 
ar-t 
I of) j) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3(.77.3q I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: ___IT 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = ILCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: '-(!..':> lf".O 7::>"1 9 2> lP:, 

I I 
Spike Spiked Sample I I CS II ICSD II I CS£1 CSD 

( Ad~lt'..y Conce~\k·ion II II II Compound (,,., ) Percent Recove~ Percent Recove!1. RPD 
'"'1&¥-,.,..~<lll't.~jy, LCS \., 

u 
OLCSD I I II I II · Re~orted I Recalculated f~~.~~1~1WJ~_- ,;;;~1};;]?# LCSD LCS ReEorted Recalc. Re2orted Recalc. 

1, 1-Dichloroethene O.o'-<DO o.o:z.oO 0.0"].0? 0 ·021.'2- \0:2- JOY' ,oG, )Of., J_ Lj-

Trichloroethene 0. bl"'\ <:/. .0.1:);1.0) 9"'\ "19 100 IOO I I 

Benzene o.V I ~0 o. 0 1"1 "\ "''S"" 't5'" "'14 91 '1- '7--

Toluene o.ot£>/ o.ot85"" 94 9~ "'\:V '1r "1-- 2-

Chlorobenzene j It 0-019.., o.o1q 1 i£1 4£> qt.. "''I, 'Z- J.-

! 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FGT~/ 
2nd reviewer:_-1:-7-~'--=--

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,l(l,l(DF) Example: 
(1\,)(RRF)(V,)(%5) 

w-:r Y: A,. = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A,. = Area of the characteristic ion (EICP) for the specific 

Cone.= lt.::J"?'O ( '1"t70 ~ { S") ( Yt UW) internal standard 

I, = Amount of internal standard added in nanograms 
(ng) 

?5"0'iqJ.(v;-n1---) (S-)'l- ~j(O. RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. 

""~ \\<.y %S = Percent solids, applicable to soils and solid matrices 0. ooq 
only. 

Reported Calculated 
Concentration Concentration 

# Samole ID Compound ( ) ( l Qualification 

RECALC.WPD 



LDC Report# 36773G2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date· 

CFMW-EB19-AQ 460-116987-1 Water 07111/16 
CFMW-064-S0-0-0 .5 460-116987-2 Soil 07111/16 
CFMW-064-S0-0.5-2 460-116987-3 Soil 07/11/16 
C FMW-064-S0-1 0-12 460-116987-4 Soil 07/11/16 
CFSB-119-S0-0-0.5 460-116987-7 Soil 07/12/16 
CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 
CFSB-119-S0-1 0-12 460-116987-9 Soil 07/12/16 
CFSB-114-S0-0-0.5 460-116987-10 Soil 07/12/16 
CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 
CFSB-114-S0-10-12 460-116987-12 Soil 07/12/16 
CFMW-061-S0-0-0.5 460-116987-13 Soil 07/12/16 
CFMW-061-S0-0.5-2 460-116987-14 Soil 07/12/16 
CFMW-061-S0-1 0-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-025a-S0-0-0.5 460-117124-1 Soil 07/13/16 
CFMW-025a-S0-0.5-2 460-117124-3 Soil 07/13/16 
C FMW-025a-S0-1 0-12 460-117124-4 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0-0.5 460-117124-7 Soil 07/13/16 
CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 
CFSB-1 04-S0-1 0-12 460-117124-9 Soil 07/13/16 
CFSB-102-S0-0-0.5 460-117124-10 Soil 07/13/16 
CFSB-1 02-S0-0.5-2 460-117124-11 Soil 07/13/16 
CFSB-1 02-S0-1 0-12 460-117124-12 Soil 07/13/16 
CFSB-1 09-S0-0-0.5 460-117124-14 Soil 07/13/16 

1 
V:\LOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36773G2A_RA4.DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 09-S0-0.5-2 460-117124-15 Soil 07/13/16 
CFSB-1 09-S0-10-12 460-117124-16 Soil 07/13/16 
CFSB-11 0-S0-0-0.5 460-117124-17 Soil 07/14/16 
CFSB-11 0-S0-0.5-2 460-117124-18 Soil 07/14/16 
CFSB-110-S0-10-12 460-117124-19 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 
CFMW-064-S0-1 0-12MS 460-116987-4MS Soil 07111/16 
CFMW-064-S0-1 0-12MSD 460-116987 -4MSD Soil 07/11/16 
CFMW-025a-S0-1 0-12MS 460-117124-4MS Soil 07/13/16 
CFMW-025a-S0-1 0-12MSD 460-117124-4MSD Soil 07/13/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples FlaQ AorP 

07/18/16 Phenol 20.2 CFSB-114-S0-0-0.5 NA -
2,2'-0xybis(1-chloropropane) 65.9 CFSB-114-S0-0.5-2 

CFMW-061-S0-0-0.5 
CFMW-061-S0-0.5-2 
CFMW-061-S0-10-12 
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Associated 
Date Compound %0 Samples Flag AorP 

07/19/16 Phenol 26.0 CFSB-1 04-S0-0-0.5 NA -
(04:51) 2, 2' -Oxybis( 1-chlorop ropa ne) 76.8 CFSB-1 04-S0-0.5-2 

lsophorone 21.6 CFSB-1 04-S0-1 0-12 
Bis(2-chloroelhoxy)methane 27.0 CFSB-1 02-S0-0-0.5 
4-Nitrophenol 24.3 CFSB-102-S0-0.5-2 

CFSB-102-S0-10-12 
CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-1 0-12 
CFSB-110-S0-0.5-2 

07/19/16 Caprolactam 23.6 CFSB-104-S0-0-0.5 NA -
(05:43) CFSB-1 04-S0-0.5-2 

CFSB-104-S0-10-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-102-S0-10-12 
CFSB-109-S0-0-0.5 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0.5-2 

07/19/16 Phenol 24.2 CFMW-025a-S0-0-0.5 NA -
(17:01) 2,2'-0xybis(1-chloropropane) 55.1 CFMW-025a-S0-0.5-2 

Bis(2-chloroethoxy)methane 24.8 

07/20/16 Phenol 22.7 CFMW-025a-S0-1 0-12 NA -
(05:44) 2,2'-0xybis(1-chloropropane) 42.7 CFSB-1 09-S0-0.5-2 

Hexachlorocyclopentadiene 20.8 CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-1 0-12 

07/16/16 2,2'-0xybis(1-chloropropane) 56.6 CFMW-064-S0-0-0.5 UJ (all non-detecls) A 
(06:34) Hexachlorobutadiene 24.3 CFMW-064-S0-0.5-2 UJ (all non-detects) 

2,3,4,6-Tetrachlorophenol 22.7 CFMW-064-S0-1 0-12 UJ (all non-detects) 
Hexachlorobenzene 24.8 CFSB-119-S0-0-0.5 UJ (all non-detects) 
Pentachlorophenol 28.2 CFSB-119-S0-0.5-2 UJ (all non-detects) 

CFSB-119-S0-1 0-12 

07/16/16 Pyrene 22.6 CFMW-064-S0-0-0.5 J+ (all detects) A 
(06:34) CFMW-064-S0-0.5-2 

CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-1 0-12 

07/16/16 Butylbenzylphthalate 41.2 CFMW-064-S0-0-0.5 NA -
(06:34) Bis(2-ethylhexyl)phthalate 33.4 CFMW-064-S0-0.5-2 

Di-n-octylphthalate 57.7 CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-10-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

Samples CFMW-EB19-AQ, CFMW-EB20-AQ, CFMW-EB21-AQ, and CFMW-EB22-AQ 
were identified as equipment blanks. No contamintants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrooate %R (Limits) Compound Flao AorP 

CFMW·EB22·AQ 2-Fiuorobiphenyl 117 (63-113) All base-neutral compounds NA -
Terphenyl-d14 126 (57-125) 

Additionally, surrogate recoveries (%R) were not within QC limits for several other 
samples. Using professional judgment, no data were qualified when one base or one 
acid surrogate %R was outside the QC limits and the %R was greater than or equal to 
10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike JD MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flaq A orP 

CFMW-064-S0-1 0-12MS/MSD 1 ,2,4,5-Tetrachlorobenzene 54 (62-109) - J- (all detects) A 
(CFMW-064-S0-1 0-12) 2, 2' -Oxyb is( 1-ch lorop ropa n e) 26 (42-119) 31 (42-119) UJ (all non-detects) 

2, 3, 4, 6-T etrachlo rop he no I 37 (57-113) 47 (57-113) 
2,4,5-Trichlorophenol 48 (59-105) -
2,4,6-Trichlorophenol 52 (61-107) -
2,4-Dichlorophenol 50 (59-99) -
2,4-Dimethylphenol 57 (60-98) -
2,4-Dinitrophenol 9 (26-137) 10 (26-137) 
2-Chlorophenol 56 (58-95) -
2-Methylnaphthalene 61 (64-102) -
2-Methylphenol 53 (56-99) -
2-Nitrophenol 52 (63-103) -
4,6-Dinitro-2-methylphenol 20 (51-124) 24 (51-124) 
4-Bromophenyl-phenyl ether 56 (65-114) -
4-Chloro-3-methylphenol 52 (58-108) -
4-Chlorophenyl-phenyl ether 56 (63-107) -
Acetophenone 53 (56-107) -
Benzaldehyde 48 (55-116) -
Benzo(a)anthracene 64 (65-106) -
Bis(2-chloroethoxy)methane 58 (61-102) -
Bis(2-chloroethyl) ether 57 (58-102) -
Chrysene 63 (64-105) -
Hexachlorobenzene 49 (65-117) 58 (65-117) 
Hexachlorobutadiene 44 (60-1 05) 52 (60-105) 
Hexachloroethane 58 (60-94) -
lsophorone 53 (60-102) -
Naphthalene 59 (64-99) -
Nitrobenzene 53 (59-102) -
Pentachlorophenol 20 (47-115) 27 (47-115) 
Phenol 54 (55-99) -
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SpikeiD MS (%R) MSD (%R) 
(Associated Samples) Compound (Limitsi (Limits) Flaa AorP 

CFMW-025a-S0-1 0-12MS/MSD Biphenyl 57 (64-103) 53 (64-103) J- (all detects) A 
(CFMW-025a-S0-1 0-12) 1 ,2,4,5-Tetrachlorobenzene 54 (62-109) 50 (62-109) UJ (all non-detects) 

2, 3,4, 6-Tetra chlorophenol 39 (57-113) 39 (57-113) 
2,4,5-Trichlorophenol 51 (59-105) 48 (59-105) 
2, 4, 6-T rich lorophe no I 54 (61-107) 52 (61-107) 
2,4-Dichlorophenol 57 (59-99) 52 (59-99) 
2,4-Dimethylphenol - 58 (60-98) 
2,4-Dinitrotoluene - 57 (61-118) 
2,6-Dinitrotoluene 62 (63-112) 61 (63-112) 
2-Chloronaphthalene 58 (63-102) 54 (63-102) 
2-Chlorophenol - 57 (58-95) 
2-Methylnaphthalene 58 (64-102) 54 (64-102) 
2-Nitrophenol 56 (63-1 03) 51 (63-103) 
4,6-Dinitro-2-methylphenol 6 (51-124) 9 (51-124) 
4-Bromophenyl-phenyl ether 59 (65-114) 54 (65-114) 
4-Chlorophenyl-phenyl ether 52 (63-107) 48 (63-107) 
Acenaphthene 52 (59-102) 47 (59-102) 
Acenaphthylene 60 (63-102) 56 (63-102) 
Anthracene 61 (66-105) 56 (66-105) 
Benzaldehyde 53 (55-116) 50 (55-116) 
Benzo(a)anthracene 62 (65-1 06) 57 (65-106) 
Benzo(a)pyrene 61 (68-111) 57(68-111) 
Benzo(b )fluoranthene 57 (67-116) 55 (67-116) 
Benzo(k)fluoranthene 60 (65-114) 55 (65-114) 
Bis(2-elhylhexyl)phlhalale - 59 (60-125) 
Caprolactam - 38 (44-129) 
Carbazole 61 (62-107) 56 (62-107) 
Chrysene 60 (64-105) 54 (64-105) 
Dibenzofuran 58 (62-1 02) 54 (62-102) 
Diethylphthalate 60 (61-110) 56 (61-110) 
Dimethylphlhalate 60 (64-1 08) 57 (64-108) 
Di-n-butylphthalate - 59 (62-114) 
Fluoranthene 58 (59-109) 53 (59-109) 
Fluorene 55 (65-1 08) 51 (65-108) 
Hexachlorobenzene 60 (65-117) 56 (65-117) 
Hexachlorobutadiene 51 (60-105) 47 (60-105) 
Hexachloroethane - 59 (60-94) 
Naphlhalene 58 (64-99) 53 (64-99) 
Nitrobenzene 57 (59-102) 54 (59-102) 
N-Nitrosodiphenylamine 61 (71-119) 58 (71-119) 
Pentachlorophenol 19 (47-115) 19 (47-115) 
Phenanthrene 61 (66-105) 57 (66-105) 

CFMW-025a-S0-1 0-12MS/MSD 2,4-Dinitrophenol 0 (26-137) 0 (26-137) R (all non-detects) A 
(CFMW-025a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

CFMW-025a-S0-10-12MS/MSD 4,6-Dinitro-2-methylphenol 43 (~30) NA -
(CFMW-025a-S0-1 0-12) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS 
(Associated Samples) Compound %R(Limlts) Flag A or P 

LCS 460-379611 4-Chlorophenyl-phenyl ether 60 (63-107) J- (all detects) p 
(CFMW-025a-S0-0-0.5 Fluorene 62 (65-108) UJ (all non-detects) 
CFMW-025a-S0-0.5-2 Hexachlorobutadiene 58 (60-105) 
CFMW-025a-S0-1 0-12) 

LCS 460-379612 2 ,2' -Oxybis( 1-ch loropropane) 127 (42-119) NA -
(CFSB-1 04-S0-0-0.5 
CFSB-104-S0-0.5-2 
CFSB-104-S0-10-12 
CFSB-1 02-S0-0-0.5 
CFSB-1 02-S0-0.5-2 
CFSB-102-50-1 0-12 
CFSB-109-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-109-S0-10-12 
CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD o/oR, data were rejected in one sample. 

Due to continuing calibration o/oD, MS/MSD o/oR, and LCS o/oR, data were qualified as 
estimated in nine samples. 

10 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be rejected (R) are 
unusable for all purposes. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

11 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-116987-1 

I Sample I Com~ound I Flag I AorP 

CFMW-064-S0-0-0.5 2 ,2' -Oxybis( 1-ch loropropa ne) UJ (all non-detects) A 
CFMW-064-S0-0.5-2 Hexachlorobutadiene UJ (all non-detects) 
CFMW-064-S0-1 0-12 2, 3,4, 6-T etrachlorophe no I UJ (all non-detects) 
CFSB-119-S0-0-0.5 Hexachlorobenzene UJ (all non-detects) 
CFSB-119-S0-0.5-2 Pentachlorophenol UJ (all non-detects) 
CFSB-119-S0-10-12 

CFMW-064-S0-0-0.5 Pyrene J+ (all detects) A 
CFMW-064-S0-0.5-2 
CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-1 0-12 

CFMW-064-S0-1 0-12 1 ,2,4,5-Tetrachlorobenzene J- (all detects) A 
2, 2' -Oxybis( 1-ch loropropane) UJ (all non-detects) 
2, 3, 4, 6-T etrach lorophe no I 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyl ether 
4-Chloro-3-methylphenol 
4-Chlorophenyl-phenyl ether 
Acetophenone 
Benzaldehyde 
Benzo(a)anthracene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Chrysene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenol 

12 
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I Reason I 
Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Matrix spike/Matrix spike 
duplicate (%R) 



Sample Compound Flag A or P Reason 

CFMW-025a-S0-1 0-12 Biphenyl J- (all detects) A Matrix spike/Matrix spike 
1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) duplicate (%R) 
2, 3,4, 6-T etrach lorophen of 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2 ,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Nitrophenol 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyl ether 
4-Chlorophenyl-phenyl ether 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Caprolactam 
Carbazole 
Chrysene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

CFMW-025a-S0-1 0-12 2,4-Dinitrophenol R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-025a-S0-0-0.5 4-Chlorophenyl-phenyl ether J- (all detects) p Laboratory control samples 
CFMW-025a-S0-0.5-2 Fluorene UJ (all non-detects) (%R) 
CFMW-025a-S0-1 0-12 Hexachlorobutadiene 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 

13 
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LDC #: 36773G2a 

SDG #: 460-116987-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 'ii 0 ?jJ b 
Page:_Lof_ 

Reviewer: /"1 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~ &j 

2 I 
3 I 

4 I 

5 I 

6 I 

7 1 

8 I 

9 I 

101 

1d 

12' 

13/ 

I llalidatico Area 

Sample receipt/Technical holding times 

GC/MS Instrument perfonnance check 

Initial calibration/ICV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surroaate soikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB 19-AQ 

CFMW-064-S0-0-0.5 

CFMW-064-S0-0.5-2 

CFMW-064-S0-1 0-12 

CFSB-119-S0-0-0.5 

CFSB-119-S0-0.5-2 

CFSB-119-S0-1 0-12 

CFSB-114-S0-0-0.5 

CFSB-114-S0-0.5-2 

CFSB-114-S0-10-12 

CFMW-061-S0-0-0.5 

CFMW-061-S0-0.5-2 

CFMW-061-S0-10-12 

I I 
b. t.b. 
~ 

Ath ''/o ~\) 
1-su..J 
Sw 

N.P trl?.::. ) 

~ 
s,.w 
6w ~\1? 

N 
.J:>.. 
A 
A 
A 

/::>. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

~ 

L:\Roux Associates\Co!umbia Falls\36773G2aW.wpd 1 

Comments 

.1-.-'A~ . (v 
' 

lt-J 1fi:J 

0 =Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

Lab ID 

460-116987-1 

460-116987-2 

460-116987-3 

460-116987-4 

460-116987-7 

460-116987-8 

460-116987-9 

460-116987-10 

460-116987-11 

460-116987-12 

460-116987,13 

460-116987-14 

460-116987-15 

ICV .6 ";3D 
CQ,j !=.. ~ 

?1 

SB=Source blank 
OTHER: 

Matrix Date 

.seil~ 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

I 



LDC #: 36773G2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116987-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14~ CFMW-EB20-AQ 6~ 460-116987-16 

15~ CFMW-025a-S0-0-0.5 460-117124-1 

16't CFMW-025a-S0-0.5-2 460-117124-3 

~ CFMW-025a-S0-1 0-12 460-117124-4 

18~ CFMW-EB21-AQ e?J 460"117124-6 

19~ CFSB-104-S0-0-0.5 460-117124-7 

20~ CFSB-1 04-S0-0.5-2 460-117124-8 

2d CFSB-104-S0-10-12 460-117124-9 

22~ CFSB-102-S0-0-0.5 460-117124-10 

23~ CFSB-102-S0-0.5-2 460-117124-11 

241; CFSB-102-S0-10-12 460-117124-12 

25~ CFSB-1 09-S0-0-0.5 460-117124-14 

26~ CFSB-109-S0-0.5-2 460-117124-15 

27; CFSB-109-S0-10-12 460-117124-16 

28 ~ CFSB-110-S0-0-0.5 460-117124-17 

29 ~ CFSB-11 0-S0-0.5-2 460-117124-18 

30~ CFSB-11 0-S0-1 0-12 460-117124-19 

31-' CFMW-EB22-AQ ~~ 460-117124-20 

32 I CFMW-064-S0-1 0-12MS 460-116987 -4MS 

331 CFMW-064-S0-10-12MSD 460-116987 -4MSD 

343 CFMW-025a-S0-1 0-12MS 460-117124-4MS 

35<l CFMW-025a-S0-1 0-12MSD 460-117124-4MSD 

36 

37 

38 

39 

l•n 

Notes· 

I Me, *lao - -:o.,..., ~ o< ><['; (ii) M\17 4-J,o- ?'"14 o;l.-p 
f-""1. M P.> J.tbo - """.:> 1 0! (a I \ if" 11\1':1 L\ l#o - ? I" S" ~\ 
:; Me. I!-too ... -;z,--r "! .b \ ").. 

L:\Roux Associates\Columbia Falls\36773G2aW.wpd 2 

Matrix 

Water 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Date: fdfi;,j}b 
Page:_201~ 

Reviewer:--.L""':2. . 
2nd Reviewer:~ 

Date 

07/12/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/14/16 

07/14/16 

07/14/16 

07/14/16 

07/11/16 

07/11/16 

07/13/16 

07/13/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid sur~ogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page:_L.ot_:?
Reviewer: F-7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Level IV ChecklisL8270D_rev01.wpd 

Page: 7-- of ....
Reviewer: -fJ. 

2nd Reviewer: $/ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

-

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl·phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthaiene 

' 
i B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AA/J.A. Dibenzothiophene 

D. 1 ,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo{a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyciopentadiene QQ. N-Nltrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz_(a,h)anthracene DODD. e;ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichtorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethy/amine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-0ioxane 

L. Nitrobenzene EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ.. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA Butylbenzylphthalate TIT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chioroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo(b)thiophene NNNN. z.., ? I 'i I \o -
-"t~-\-vo, c.lr>\aro1>N.""' \ 

Q. 2,4-Dichlorophenol JJ. Oibenzofuran CCC. Benzo(a}anthracene \f\N.Benzonaphthothiophene 0000. l :z.. <..) s- -
..,... • 1 I 1 .1. ., n 

KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benza(e)pyrene PPPP. 1"-'"l 
., ~p 

~ R. 1 ,2,4-Trichlorobenzene 

S. Naphthalene Ll. Diethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

-- --------- ---

COMPNDL_SVOA.wpd 



LDC #: oC. 7 J ..3 (7 C) 'T...--

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:_!at___Z 
Reviewer: FT 

2nd Reviewer:~ 

Fl ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

-:::!:--'7-N"\/.i"'A'- Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
iLjij /!<ItA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

# Date 

+ 1-r.illtll L. 
-T ltk. :i<-1 

lit I 1 h"\ It ~,:. 
-1 I i>'-!s' l 

1-t 

i 
1-1-

1-" 1111':11 I to 
b9\~ 

t 1-r ~~~ 1)1,. 
lii'i;QJ 
+ 

lit h l)() \liP 
~ 
1 

CONCAL.wpd 

Standard ID 

CAA./- I I 

ce.AJ-11 

avJ-\1 

c-e/'J - I I 

1!.-(!AJ- 11 

Compound 

A 
J-i 

/)>. 

1.\ 
t..f\ 

p 
.I. :I. 

_j.o\l-Atvl,v\ 

A 
~ 
9 

A 
I\ 
'f. 

Finding %0 
(Limit: ~20.0%) 

W•"Z/ 
f.:,S.9 

2C,.Q 

1(,.<;( 
'21.(" 

.;l::::t. 0 
:z.4 .~ 

' 
2-!:.. (.., 

?.<j .p-
55.1 

"2.~·" ' 

., .... , 
41-·t 
~·~ 

Finding RRF 
(Limit: ~0.051 Associated Samples Qualifications 

I~"' n-rr? j t ci.CL /A- NY/ 
i j( 

I 1"'1-:;> ~ 2..1 • 7PJ. 
IMI? Llloo- 1 -..,1~ lo\i 

·" ~ ,. ~D 

J( 

,\r ji~>A c~P 
ll 

\S, \ipl ~d' ?q, I j-l ~/-A L~~ \ 
"1\IJ ~IPtQ- ?191o I J I ) 

J I Jt 

n. '2-{p, '2-'b. :,o 
• 

I 

~ 

-1 t cl.AJ\, I A 
\ 
~ 

~) 



LDC#: 3'77~(/~<t.../ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

., " '"'" 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YN.NiA y v .... , v f-''-'1'-"._.IIL Ull ,.._., '-'1 , ........ .., \ /ULJ j 01 IV. I •;:;ac:;niYU I <:i'.;lf-'VI IV<;;O IQ'-'LVIV \I" '\I } Yltllllll I IIICU IUU I,.IILI:OI IQ lVI CUI V\J\J >:) QIIU Vr\JV >:) f 

y,N -N!A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- lll!ol\le> ~~8- \"Z- \..\ n,.lP J -f7{ :!>:1-- ,~ 

- OIA~J V\ ?~- ~ I 

NIJ I'J N 7--'1--·]_ 
.S"::> -~-st - II '28.1--

+ ~~ j..J..,({J 
.l,- AA..A 1.\\-'V' 

t t:Bi:: ::.6-Y 
-\- rf'f t;:)./ ,I/ 

1- 1-r h 't ll "" ·~'1{-1;., II: ?-3 ._'-}_ M(b "\ l.l 0 - 31'1._2_0 
1~'2.0 

(?... ---?> 7 l ~ oz. 'l? 4 .;- {, 
/ ' 

CONCAL.wpd 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer: C21. 

Qualifications 

_1-/vtJ/ A N\? 

_t$"" ' v 
s'rLA. ~ 

_r.,tt2_ 

~ 1/ 

~ \ -r~ IA-r J' (! 
' '-- :) 

I ~ 'l1<X _M 1 :Z.. t' 
J 



LDC #: 6 ~ 7 /(l 9 ,L "L..l VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 
Pie ~see qualification below tor all questions answered "N". Not applicable questions are identified as "N/A". 
y V /A Were percent recoveries (%R) for surrogates within QC limits? 

Page:____(af_7 

Reviewer: FT 
2nd Reviewer:____Q(__ 

y( ii}/A If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
y N ~ A) If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

~~ 

:2.0 

'2...\ 

2.-"":;> 

2-'-t 

~7 

3' 

(NBZ} = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl • d14 

SurroQate 

I' 1-\ L 

..l.J 

,1 

-lJ 

..J.I 

..\, 

fjl:> y 

-;?\-1 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

%R (Limits} 

\0 2> ( -z-7-- <Ji ) 
( ) 

"12- ( v ) 

( ) 

"' ( ~ ) 

( ) 

"'\--::>:> ( ~ ) 

( ) 

K'Cl'J ( 

'" 
) 

( ) 

ot\.P ( il ) 

( ) 

( ) 

"' ( 1o?-"~ 
\ 2./.o ( c:;1-l')§ 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Qualifications 

1'\-0 "' 
y 

II 
~} 

-\! 

,\I 

,\. 

l 

...'.""' cJ..JJV I I ~\1 ~ YJ 
\I t .Jj 

<'I • ..._.JI. oV..1 ~ 
II I 



LDC #: Bt. 77 6 9 o?GL_, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_;;;'f_/ 

Reviewer: __ FT _ 
2nd Reviewer:__Q___ 

?@-'ISe see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l4017'T--'-'--'-'N"-/A_,_ Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an Q associated MS/MSD. Soil/ Water. 

1'1 I'll YYO.-;J c:.1 IVI.._,IIVIVL..I c;.UIC;.uy£.,_,\,.1 o;;;Yo;;<IJ "-V ,;;:u;.UIIt-'1<;;;~ VI WO.VIIIII~UIIJ'\: 

YII"J J1JA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPDl within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R {Limits) %R (Limits) RPD (Limits) Associated Samoles Qualifications 

"? 2- -+ .., ? '>..'-<. ,\-< 1\n ...;.. --- ~ f'-U ( ) ( ) Lf .,.u ~- /v..::,!A \'l '0 +rk 
i--

~ !U )J '-' ( ) ( ) 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

"'}~ + ?~ \,...(...~ _k ) \\. """' . (. ~-k~ ...!. ) ( ) '' .::A I\ ~- /VIJ./A NOt ' ct-
\\ (0 JJ I~ ( ) ( ) a.')(c...P"'t t\" ~ \-I~ /A Nl: 

( ) ( ) ( ) I 

( ) ( ) ( ) owto\ ?f OA ~"I'D .::. .J~ /A N ) 
' ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid .:..::c::.::.::...._ ___ _ 

Lab ID: 460-116987-4 MS 

Level: Low 
--'---

Lab File ID: L135442.D 
~~~------------

Client ID: CFMW-064-S0-10-12 MS 

SPIKE SAMPLE 
ADDED CONCENTRATIO~ 

COMPOUND (mg/Kg) (mg/Kg) 
1,1'-Biphenyl I 3.52 0. 030 u 
1,2,4,5 Tetrachlorobenzene 3.52 19'9-'B'fj(). 026 u 
1' 4 Dioxane 3.52 0. 093 u 
2,2' oxybis[1 chloropropane] l'f 3.52 0. 014 u 
2,3,4,6 Tetrachlorophenol 3.52 ll-INN\110.033 u 
2,4,5 Trichlorophenol 

""' 
3.52 0. 035 u 

2,4,6 Trichlorophenol ..., 3.52 0.0099 u 
2,4 Dichlorophenol ~ 3.52 0.0082 u 
2,4 Dimethylphenol e- 3.52 0. 077 u 
2,4 Dinitrophenol " 7.04 0.26 u 
2,4-Dinitrotoluene 3.52 0. 014 u 
2,6-Dinitrotoluene 3.52 0. 019 u 
2 Chloronaphthalene 3.52 0.0079 u 
2 Chlorophenol c.. 3.52 0.0089 u 
2-Methylnaphthalene w 3.52 0.0077 u 
2-Methylphenol 61 3.52 0. 015 u 
2 Nitroaniline I 3.52 0. 012 u 
2 Nitrophenol N 3.52 0. 012 u 
3 & 4 Methylphenol 3.52 0.0093 u 
3,3'-Dichlorobenzidine 3.52 0. 039 u 
3-Nitroaniline 3.52 0. 010 u 
4,6-Dinitro 2-methylphenol 7. 04 0. 093 u 
4 Bromophenyl phenyl ether .... 3.52 0.011 u 
4 Chloro 3-methylphenol 'I 3.52 0. 015 u 
4-Chloroaniline . 3.52 0.0090 u 
4-Chlorophenyl phenyl ether tJl I" I 3.52 0. 010 u 
4-Nitroaniline 3.52 0. 013 u 
4 Nitrophenol 7.04 0.17 u 
Acenaphthene 3.52 0.0085 u 
Acenaphthylene 3.52 0.0090 u 
Acetophenone j.jJ 3.52 0.0076 u 
Anthracene 3.52 0. 033 u 
Atrazine 7.04 0. 016 u 
Benzaldehyde LLL 7.04 0. 027 u 
Benzo[a]anthracene c.c..c... 3.52 0. 029 u 
Benzo[a]pyrene 3.52 0. 017 J 
Benzo[b]fluoranthene 3.52 0.038 
Benzo[g,h,i]perylene 3.52 0. 020 J 
Benzo[k]fluoranthene 3.52 0. 015 u 
Bis(2 chloroethoxy)methane I( 3.52 0. 011 u 
Bis(2 chloroethyl)ether r;2., 3.52 0.0082 u 
Bis(2 ethylhexyl) phthalate 3.52 0. 014 u 

# Column to be used to flag recovery and RPD values 
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MS MS QC 
CONCENTRATION % LIMITS # 

(mg/Kg) REC REC 
2.42 69 64-103 
1. 89 54 v 62-109 F1 
1.13 32 29-73 

0.899 26 42 119 F1 
1.29 37 57 113 F1 
1. 70 48 /59 105 F1 
1. 84 52 /61-107 F1 
1. 78 50 / 59-99 F1 
2.02 57 / 60-98 F1 

0.623 9 26-137 F1 
2.21 63 61-118 
2.30 65 63 112 
2.22 63 63 102 
1.96 56 / 58-95 F1 
2.16 61 / 64-102 F1 
1. 87 53 / 56-99 F1 
1. 96 56 4 6-113 
1. 84 52 / 63-103 F1 
1. 85 53 51-105 
1. 55 44 18-92 
2.05 58 23-89 
1. 41 20 51-124 F1 
1.96 56 /65 114 F1 
1. 84 52 /58 108 F1 
1. 40 40 10-82 
1. 95. 56 /63 107 F1 
2.37 67 44-109 
3.18 45 45-125 
2.17 62 59-102 
2.38 68 63-102 
1. 87 53 / 56-107 F1 
2.33 66 66-105 
4.76 68 41-116 
3.41 48 55-116 F1 
2.25 64 / 65-106 F1 
2.42 68 68-111 
2.45 69 67-116 
2.21 62 49-124 
2.50 71 65 114 
2.05 58 61 102 F1 
2.00 57 58 102 F1 
2.95 84 60-125 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid Lab File ID: Ll35442.D 
-------

Level: Low ==-- ------------------
Lab ID: 460-116987-4 MS Client ID: CFMW-064-S0-10-12 MS 

SPIKE SAMPLE 
ADDED CONCENTRATIO~ 

COMPOUND (mg/Kg) (mg/Kg) 
Butyl benzyl phthalate 3.52 0. 011 u 
Caprolactam 7.04 0. 025 u 
Carbazole 3.52 0.0087 u 
Chrysene OOD 3.52 0. 021 J 
Dibenz(a,h)anthracene 3.52 0. 018 u 
Dibenzofuran 3.52 0. 011 u 
Diethyl phthalate 3.52 0.00990 
Dimethyl phthalate 3.52 O.OlOU 
Di n butyl phthalate 3.52 0. 014 J 
Di-n octyl phthalate 3.52 0. 018 u 
Fluoranthene 3.52 0. 020 J 
Fluorene 3.52 0.0076 u 
Hexachlorobenzene :;:,c:;, 3.52 0. 014 u 
Hexachlorobutadiene l.ll 3.52 0.00980 
Hexachlorocyclopentadiene 3.52 0. 022 u 
Hexachloroethane K 3.52 0. 013 u 
Indeno[l,2,3 cd]pyrene 3.52 0. 023 u 
Isophorone M 3.52 0.0075 u 
Naphthalene ':7 3.52 0.0089 u 
Nitrobenzene L- 3.52 0. 011 u 
N Nitrosodi-n-propylamine 3.52 0. 012 u 
N Nitrosodiphenylamine 3.52 0. 032 u 
Pentachlorophenol IT 7.04 0. 042 u 
Phenanthrene 3.52 0.010 J 
Phenol t>,. 3.52 0. 011 u 
Pyrene 3.52 0. 025 J 

~ Column to be used to flag recovery and RPD values 
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MS MS QC 
~ONCENTRATIO~ % LIMITS ~ 

(mg/Kg) REC REC 
3.22 91 62 123 
3. 61 51 44 129 
2.37 67 62-107 
2.25 63 V64-105 Fl 
2.21 63 54-126 
2.29 65 62-102 
2.36 67 61-110 
2.24 64 64 108 
2.52 71 62 114 
3.49 99 52 137 
2.14 60 59 109 
2.30 65 65-108 
1. 73 49 v 65-117 Fl 
1. 54 44 v 60-105 Fl 
1. 60 45 37-119 
2.04 58 v 60-94 Fl 
2.15 61 50-134 
1. 86 53 v 60-102 Fl 
2.08 59 v 64-99 Fl 
1. 86 53 /59-102 Fl 
2.01 57 56 112 
2.50 71 71 119 
1. 40 20 1/47 115 Fl 
2.32 66 66 105 
1. 88 54 55-99 Fl 
2.85 80 55-126 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid ------- Level: Low --- Lab File ID: L135443.D 
~~~~---------

Lab ID: 460-116987-4 MSD Client ID: CFMW-064-S0-10-12 MSD 

SPIKE MSD 
ADDED f:;ONCENTRATIOI; 

COMPOUND (rng/Kg) (rng/Kg) 
1,1'-Biphenyl 3.52 2.87 
1,2,4,5-Tetrachlorobenzene 3.52 2.29 
1,4 Dioxane 3.52 1. 31 
2,2'-oxybis[1 chloropropane] ~ 3.52 1. 08 
2,3,4,6 Tetrachlorophenol NN NN 3.52 1. 66 
2,4,5 Trichlorophenol 3.52 2.08 
2,4,6 Trichlorophenol 3.52 2.24 
2,4-Dichlorophenol 3.52 2.17 
2,4 Dirnethylphenol 3.52 2.43 
2,4-Dinitrophenol 1-\U. 7.05 0.697 
2,4-Dinitrotoluene 3.52 2.63 
2,6-Dinitrotoluene 3.52 2.79 
2 Chloronaphthalene 3.52 2.66 
2-Chlorophenol 3.52 2.40 
2-Methylnaphthalene 3.52 2. 65 
2 Methylphenol 3.52 2.26 
2 Nitroaniline 3.52 2.33 
2-Nitrophenol 3.52 2.29 
3 & 4 Methylphenol 3.52 2.31 
3,3'-Dichlorobenzidine 3.52 1. 86 
3 Nitroaniline 3.52 2.51 
4,6 Dinitro-2 rnethylphenol p~ 7.05 1.72 
4-Brornophenyl phenyl ether 3.52 2.35 
4-Chloro-3 rnethylphenol 3.52 2.22 
4 Chloroaniline 3.52 1. 66 
4 Chlorophenyl phenyl ether 3.52 2.32 
4 Nitroaniline 3.52 2.74 
4-Nitrophenol 7.05 4. 02 
Acenaphthene 3.52 2.63 
Acenaphthylene 3.52 2.85 
Acetophenone 3.52 2.22 
Anthracene 3.52 2.79 
Atrazine 7.05 5.71 
Benzaldehyde 7.05 4.01 
Benzo[a]anthracene 3.52 2.76 
Benzo[a]pyrene 3.52 2.87 
Benzo[b]fluoranthene 3.52 2.87 
Benzo[g,h,i]perylene 3.52 2.87 
Benzo[k]fluoranthene 3.52 2.95 
Bis(2 chloroethoxy)rnethane 3.52 2. 46 
Bis(2 chloroethyl)ether 3.52 2.39 
Bis(2 ethylhexyl) phthalate 3.52 3.65 

,# Column to be used to flag recovery and RPD values 
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MSD QC LIMITS 
" 

% % # 
REC RPD RPD REC 

82 17 30 64-103 
65 19 30 62-109 
37 15 30 29 73 
31 /19 30 42-119 F1 
47 ./ 25 30 57-113 F1 
59 20 30 59-105 
64 20 30 61-107 
62 20 30 59-99 
69 18 30 60-98 
10 V11 30 26-137 F1 
75 17 30 61-118 
79 19 30 63-112 
76 18 30 63-102 
68 20 30 58-95 
75 20 30 64 102 
64 19 30 56-99 
66 17 30 46-113 
65 22 30 63 103 
66 22 30 51-105 
53 19 30 18-92 
71 20 30 23-89 
24 v 20 30 51-124 F1 
67 18 30 65-114 
63 19 30 58-108 
47 17 30 10-82 
66 17 30 63-107 
78 15 30 44-109 
57 23 30 45-125 
75 19 30 59 102 
81 18 30 63 102 
63 17 30 56-107 
79 18 30 66 105 
81 18 30 41-116 
57 16 30 55-116 
78 20 30 65-106 
81 17 30 68-111 
80 16 30 67-116 
81 26 30 49-124 
84 16 30 65 114 
70 18 30 61-102 
68 18 30 58-102 

104 21 30 60-125 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid -=-=-=-=-=------ Level: Low =-- Lab File ID: Ll35443.D 
~~.::..::..:: ______ __ 

Lab ID: 460-116987-4 MSD Client ID: CFMW-064-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
" ADDED CONCENTRATION % % # 

COMPOUND · (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate 3.52 3. 80 108 17 30 62 123 
Caprolactarn 7.05 4.45 63 21 30 44-129 
Carbazole 3.52 2.84 81 18 30 62-107 
Chrysene 3.52 2.77 78 21 30 64 105 
Dibenz(a,h)anthracene 3.52 2.84 81 25 30 54 126 
Dibenzofuran 3.52 2.77 79 19 30 62 102 
Diethyl phthalate 3.52 2.90 82 21 30 61 110 
Dimethyl phthalate 3.52 2.72 77 20 30 64 108 
Di-n-butyl phthalate 3.52 3.06 86 19 30 62-114 
Di n octyl phthalate 3.52 4.15 118 17 30 52-137 
Fluoranthene 3.52 2.62 74 20 30 59-109 
Fluorene 3.52 2.71 77 16 30 65-108 
Hexachlorobenzene S'? 3.52 2.03 58 v 16 30 65 117 Fl 
Hexachlorobutadiene u 3.52 1. 84 52 v 18 30 60 105 Fl 
Hexachlorocyclopentadiene 3.52 2.07 59 26 30 37 119 
Hexachloroethane 3.52 2.50 71 20 30 60-94 
Indeno[l,2,3-cd]pyrene 3.52 2.79 79 26 30 50-134 
Isophorone 3.52 2.28 65 20 30 60-102 
Naphthalene 3.52 2.51 71 19 30 64-99 
Nitrobenzene 3.52 2.27 64 20 30 59-102 
N-Nitrosodi-n propylamine 3.52 2.42 69 18 30 56-112 
N Nitrosodiphenylamine 3.52 3.02 86 19 30 71-119 
Pentachlorophenol Tl 7.05 1. 88 27 / 30 30 47 115 Fl 
Phenanthrene 3.52 2.84 80 20 30 66 105 
Phenol 3.52 2.31 66 20 30 55 99 
Pyrene 3.52 3.37 95 17 30 55 126 

# Column to be uSed to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: z41810264.D 
------- --- ------------

Lab ID: 460-117124-4 MS Client ID: CFMW-025a-S0-10-12 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION ~ONCENTRATIO~ % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1 1 Biphenyl 'EO' E t:: 1:' 3.48 0 0 029 u 1. 99 57 v 64 103 Fl 
1,2,4,5 Tetrachlorobenzene ~ (7 3.48 0 0 026 u 1. 89 5~ 62-109 Fl 
1,4-Dioxane ·n:. J_ 3.48 0. 092 u 1. 52 44 29-73 
2, 2' oxybis[l chloropropane] ~ 3.48 0 0 014 u 3.48 100 42 119 
2,3,4,6-Tetrachlorophenol t-JN J!\1 3.48 0 0 032 u 1. 37 39 v 57-113 Fl 
2,4,5 Trichlorophenol :e 3.48 0 0 034 u 1. 78 5 59-105 Fl 
2,4,6 Trichlorophenol 'I 3.48 0.00980 1. 89 54 61 107 Fl 
2,4-Dichlorophenol 6l. 3.48 0.00810 1. 97 57 v 59-99 F'1 
2,4-Dimethylphenol f:Y 3.48 0 0 07 6 u 2.12 61 60-98 
2,4 Dinitrophenol IH· 6.96 0.26 u 0.26 u 0;26-137 Fl 
2,4 Dinitrotoluene \Z~ 3.48 0 0 014 u 2.13 61 61-118 
2,6-Dinitrotoluene e.t 3.48 0 0 018 u 2.16 6< 63-112 Fl 
2 Chloronaphthalene P,...t:, 3.48 0.00780 2.01 5S 63-102 Fl 
2 Chlorophenol c., 3.48 0.0088 u 2.14 62 58-95 
2-Methylnaphthalene vV 3.48 0.0076 u 2.03 58 1,./64 102 Fl 
2-Methylphenol 1'::1 3.48 0 0 015 u 2.24 64 56-99 
2 Nitroaniline ,t':; 3.48 0 0 011 u 2.28 66 46 113 
2 Nitrophenol 3.48 0 0 012 u 1. 95 56 1/63-103 Fl 
3 & 4 Methylphenol 'f "I" 3.48 0.00920 2.15 62 51-105 
3,3' Dichlorobenzidine >19 I? 3.48 0 0 038 u 1.71 49 18-92 
3-Nitroaniline f 3.48 0 0 010 u 1.92 55 23-89 
4,6-Dinitro 2 methylphenol P'' 6.96 0 0 092 u 0.401 6/51-124 Fl 
4 Bromophenyl phenyl ether t<:. 3.48 0 0 011 u 2.06 59 1/65-114 Fl 
4 Chloro-3 methylphenol " 3.48 0 0 015 u 2.37 68 58 108 
4-Chloroaniline T 3.48 0.0089 u 1. 53 44 10-82 
4 Chlorophenyl phenyl ether M ~ 3.48 0 0 010 u 1. 79 52 1/63 107 Fl 
4 Nitroaniline e-9' 3.48 0 0 013 u 2.04 59 44 109 
4 Nitrophenol ':j: 6.96 0.17 u 3.73 54 45 125 
Acenaphthene ~(:I 3.48 0.00830 1. 79 52 1/ 59 102 Fl 
Acenaphthylene 00 3.48 0.00890 2.09 60 /63-102 Fl 
Acetophenone j...l...l...l 3.48 0.0075 u 2.10 60 56-107 
Anthracene 'IV 3.48 0 0 033 u 2.11 61 1/ 66-105 Fl 
Atrazine f-A!-f-. 6. 96 0 0 015 u 3. 91 56 41-116 
Benzaldehyde \. \..L 6. 96 0 0 026 u 3. 72 53 /55-116 F1 
Benzo[a]anthracene c..cc.. 3 0 48 0 0 029 u 2.14 62 ,/155 106 Fl 
Benzo[a]pyrene ']:. J'. -I 3.48 0 0 010 u 2.12 61 /§.8 111 Fl 
Benzo[b]fluoranthene c=t61 t'::t 3.48 0 0 013 u 1. 97 57 1/67 116 Fl 
Benzo[g,h,i]perylene ll- 1- 3.48 0 0 020 u 1. 93 55 49 124 
Benzo[k]fluoranthene l-1 \HI 3.48 0 0 015 u 2.10 60 _,-'65 114 Fl 
Bis(2 chloroethoxy)methane 3.48 0.011 u 2.63 76 61 102 
Bis(2 chloroethyl)ether !? 3.48 0.00810 2.52 73 58 102 
Bis(2 ethylhexyl) phthalate t. E'E" 3 0 48 0 0 013 u 2.23 64 60-125 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid ;::::.:::==._ ___ _ Level: Low =-- Lab File ID: ::_z_:4::_l::_B::_l::_02::_6::_4:..:..:. D:..._ _______ _ 

Lab ID: 460-117124-4 MS Client ID: CFMW-025a-S0-10-12 MS 

SPIKE SAMPLE 
ADDED CONCENTRATIOI' 

COMPOUND (mg/Kg) (mg/Kg) 
Butyl benzyl phthalate .f>At:.. 3.48 0. 011 u 
Caprolactam \J\ t.l'\ ""' "' ' 6.96 0. 025 u 
Carbazole \ J.JW 3.48 0.0086 u 
Chrysene .JOV 3.48 0.0094 u 
Dibenz(a,h)anthracene ~ l:K.K 3.48 0. 018 u 
Dibenzofuran \_\ 3.48 0. 010 u 
Diethyl phthalate LL- 3.48 0.0098 u 
Dimethyl phthalate C{_ 3.48 0. 010 u 
Di-n butyl phthalate )()( 3.48 0. 010 u 
Di n-octyl phthalate 'f' f7 ''F-t. 3.48 0. 018 u 
Fluoranthene &d 1\! yy 3.48 0. 011 J 
Fluorene '-';";) tJtJ 3.48 0.0075U 
Hexachlorobenzene 6S 3.48 0. 014 u 
Hexachlorobutadiene V\ 3.48 0.0097 u 
Hexachlorocyclopentadiene y.. 3.48 0. 021 u 
Hexachloroethane K 3.48 0. 013 u 
Indeno[1,2,3 cd)pyrene ~ I, j 3.48 0. 023 u 
Isophorone IV' 3.48 0.0074 u 
Naphthalene ":> 3.48 0.0088U 
Nitrobenzene I 3.48 0. 011 u 
N Nitrosodi-n propyl amine .j 3.48 0. 012 u 
N Nitrosodiphenylarnine f:il.l'il 3.48 0. 031 u 
Pentachlorophenol -rT 6.96 0. 042 u 
Phenanthrene vi 3.48 0.0092 u 
Phenol />- 3.48 0. 011 u 
Pyrene ;or~ 3.48 0. 016 u 

# Column to be used to flag recovery and RPD values 
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MS MS QC 
CONCENTRATIO~ % LIMITS # 

(mg/Kg) REC REC 
2.37 68 62 123 
3.24 47 44-129 
2.11 61 62-107 Fl 
2.08 60 64-105 Fl 
2.05 59 54-126 
2.03 58 /62-102 Fl 
2.08 60 /61-110 Fl 
2.08 60 /64 108 Fl 
2.21 64 62-114 
2.26 65 52-137 
2.01 58 59-109 Fl 
1. 91 55 /65-108 Fl 
2.09 60 /65-117 Fl 
1. 78 51 /60-105 Fl 
2.06 59 37-119 
2.18 63 60-94 
1.96 56 50 134 
2.43 70 60 102 
2.01 5E 64-99 Fl 
1. 99 57 l.r59 102 Fl 
2.45 71 56-112 
2.12 6 71-119 Fl 
1.32 19 47-115 Fl 
2.12 61 / 66-105 Fl 
2.47 71 55-99 
2.16 62 55-126 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid =.=.::..::.... ___ _ 

Lab ID: 460-117124-4 MSD 

Level: Low =-- Lab File ID: z41810265.D 
=-=~~~------

Client ID: CFMW-025a-S0-10-12 MSD 

SPIKE MSD 
ADDED ~ONCENTRATI01 

COMPOUND (mg/Kg) (mg/Kg) 
1,1' Biphenyl 3.48 1. 86 
1,2,4,5 Tetrachlorobenzene 3.48 1. 74 
1,4 Dioxane 3.48 1.42 
2,2'-oxybis[l chloropropane] 3.48 3.29 
2,3,4,6-Tetrachlorophenol 3.48 1. 34 
2,4,5 Trichlorophenol 3.48 1. 68 
2,4,6 Trichlorophenol 3.48 1. 80 
2,4-Dichlorophenol 3.48 1. 82 
2,4 Dimethylphenol 3.48 2.03 
2,4-Dinitrophenol 6.96 0. 26 u 
2,4-Dinitrotoluene 3.48 1. 97 
2,6-Dinitrotoluene 3.48 2.13 
2 Chloronaphthalene 3. 48 1. 87 
2-Chlorophenol 3.48 1. 99 
2-Methylnaphthalene 3.48 1. 87 
2 Methylphenol 3.48 2.08 
2 Nitroaniline 3.48 2.14 
2 Nitrophenol 3.48 1. 77 
3 & 4 Methylphenol 3.48 2.02 
3 1 3'-Dichlorobenzidine 3.48 1.58 
3-Nitroaniline 3.48 1. 80 
4,6-Dinitro 2 rnethylphenol 6. 96 0.622 
4 Brornophenyl phenyl ether 3.48 1. 88 
4 Chloro-3-methylphenol 3.48 2.21 
4 Chloroaniline 3.48 1. 33 
4-Chlorophenyl phenyl ether 3.48 1. 67 
4-Nitroaniline 3. 48 1. 90 
4 Nitropheno1 6.96 3.51 
Acenaphthene 3.48 1. 65 
Acenaphthy1ene 3.48 1. 95 
Acetophenone 3.48 1. 94 
Anthracene 3.48 1. 95 
Atrazine 6.96 3.66 
Benzaldehyde 6.96 3.50 
Benzo[a]anthracene 3.48 1. 98 
Benzo[a]pyrene 3.48 1. 98 
Benzo[b]f1uoranthene 3. 48 1. 90 
Benzo[g,h,i]perylene 3. 48 1. 83 
Benzo[k]fluoranthene 3.48 1. 91 
Bis(2 chloroethoxy)methane 3.48 2.45 
Bis(2 chloroethyl)ether 3.48 2.36 
Bis(2-ethy1hexy1) phthalate 3.48 2.06 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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MSD QC LIMITS 
% % 

. 
# 

REC RPD RPD REC 
53 v 7 30 64-103 Fl 
50 v 8 30 62-109 Fl 
41 7 30 29 73 
95 6 30 42-119 
3 2 30 57-113 Fl 
48 6 30 59-105 Fl 
52 v 5 30 61 107 Fl 
52 / 8 30 59-99 Fl 
58 / 4 30 60-98 Fl 
OV NC 30 26-137 Fl 

57 v 8 30 61-118 Fl 
6 v 1 30 63-112 Fl 
54 v 7 30 63-102 Fl 
57 v 7 30 58 95 Fl 
54 v 8 30 64-102 Fl 
60 7 30 56-99 
62 6 30 46-113 
51 VlO 30 63-103 Fl 
58 6 30 51-105 
45 8 30 18-92 
52 6 30 23-89 

9 .......... 43 ./'"' 30 51-124 Fl F2 
54 / 9 30 65-114 Fl 
64 7 30 58 108 
38 14 30 10-82 
48 1/ 7 30 63-107 Fl 
55 7 30 44-109 
50 6 30 45 125 
47 ........ 8 30 59 102 Fl 
56 ..---- 7 30 63 102 F1 
56 8 30 56 107 
56 ~ 8 30 66 105 F1 
53 7 30 41 116 
50 /" 6 30 55-116 F1 
57 I/ 8 30 65 106 F1 
57 v 7 30 68 111 F1 
55 v 3 30 67 116 F1 
53 5 30 49 124 
55 l--J.O 30 65-114 F1 
70 7 30 61-102 
68 7 30 58-102 
59 v 8 30 60-125 F1 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-116987-1 

SDG No.: 

Matrix: Solid ------- Level: Low c:::.:..c:___ Lab File ID: z41810265.D 
~~~~~---------

Lab ID: 460-117124-4 MSD Client ID: CFMW-025a-S0-10-12 MSD 

SPIKE MSD 
ADDED ~ONCENTRATIOI\ 

COMPOUND (mg/Kg) (mg/Kg) 
Butyl benzyl phthalate 3.48 2.16 
Caprolactam 6. 96 2. 67 
Carbazole 3. 48 l. 94 
Chrysene 3. 48 l. 88 
Dibenz(a,h)anthracene 3.48 l. 94 
Dibenzofuran 3.48 l. 88 
Diethyl phthalate 3.48 l. 94 
Dimethyl phthalate 3.48 1.96 
Di-n butyl phthalate 3.48 2.07 
Di-n octyl phthalate 3.48 2.14 
Fluoranthene 3.48 l. 87 
Fluorene 3.48 l. 76 
Hexachlorobenzene 3.48 l. 93 
Hexachlorobutadiene 3.48 l. 62 
Hexachlorocyclopentadiene 3.48 2.02 
Hexachloroethane 3. 48 2.04 
Indeno[l,2,3 cd]pyrene 3.48 l. 89 
Isophorone 3.48 2.28 
Naphthalene 3.48 l. 84 
Nitrobenzene 3.48 l. 88 
N-Nitrosodi n-propylamine 3.48 2.24 
N Nitrosodiphenylarnine 3.48 2.00 
Pentachlorophenol 6. 96 l. 34 
Phenanthrene 3. 48 l. 98 
Phenol 3. 48 2.33 
Pyrene 3.48 2.01 

# Column to be used to flag recovery and RPD values 
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MSD QC LIMITS 
% % '" # 

REC RPD RPD REC 
62 9 30 62 123 
38 v 19 30 44-129 Fl 
5< 8 30 62-107 Fl 
54 v 10 30 64-105 Fl 
56 5 30 54-126 
54 7 30 62 102 Fl 
5E v 7 30 61 110 Fl 
57 6 30 64 108 Fl 
51 v 7 30 62 114 Fl 
62 5 30 52-137 
53 / 7 30 59-109 Fl 
51 v 8 30 65-108 Fl 
56 1/ 8 30 65-117 Fl 
4 9 30 60-105 Fl 
58 2 30 37-119 
59 v 7 30 60-94 Fl 
54 3 30 50 134 
66 6 30 60-102 
53 v 9 30 64-99 Fl 
54 v 6 30 59 102 Fl 
65 9 30 56 112 
58 6 30 71 119 Fl 
1 v 2 30 47 115 Fl 
57 7 30 66-105 Fl 
67 6 30 55-99 
58 7 30 55-126 

07/25/2016 



LDC #: ,3 C 773¢ c?q__ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~
qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Was a LCS required? 
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R {limits} %R(Limits) RPD (Limits) Associated Sa~les 

LIY> -Js{ %o - MIJ'\ 4>0 ( G>~-10)1 ( ) ( > .iS"~ n 
o1~c.,,, NJ\1 /o1... < loG"-loS ( ) ( ) __l':ftb_~()-'- ~~ 

VI s-£> ( '0-105" ( ) ( ) .lJ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~'> 41oo- \-\ \7-1 ( 't2-l\~ ( ) ( > I I"'_.,. 3o 
Dl '4 l.. \2.... ( ) ( ) ( ) I M?.> '-1-loO - ">;,"J':ijo 1)1 

( ) ( _)_ _l_ _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( _l __1_ _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( ' ( ' 

LCSLCSD.wpd 

Page: _!_6t_/ 
Reviewer: ____EI 

2nd Reviewer: g 

Qualifications 

J.1~1f 1-l J2.l.'l:k 
_l 
jJ_ 

..l"'t JJJ..Ll' ND 
' . 



LDC #: i3 "77 .:0 go)" 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~'of / 

Reviewer: FT 

2nd Reviewer: --C-t..__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/12/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.8634 

1.0701 

1.2811 

1.1677 

0.9304 

1.1520 

Where: 

Recalculated 

(RRF20 std) 

1.8634 

1.0701 

1.2811 

1.1677 

0.9304 

1.1520 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8287 1.8287 3.3 

1.0498 1.0498 1.8 

1.1626 1.1626 7.6 

1.1436 1.1436 2.7 

0.8930 0.8930 4.2 

1.1167 1.1167 7.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.3 

1.8 

7.6 

2.7 

4.2 

7.1 



LDC #: <3 C. 7 / .3 9' .,'2 "L 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / --
Reviewer: FT 

2nd Reviewer: C--t 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/22/2016 A 

gcmsS w 
GG 
uu 
DDD 

Ill 

Reported 

(RRF20 std) 

1.5815 

0.7897 

1.1118 

0.9690 

0.9383 

1.1835 

Where: 

Recalculated 

(RRF20 std) 

1.5815 

0.7897 

1.1118 

0.9690 

0.9383 

1.1835 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5275 1.5275 13.7 

0.7646 0.7646 18.7 

1.1534 1.1534 15.6 

0.9843 0.9843 19.0 

0.9388 0.9388 4.7 

1.0320 1.0320 16.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

13.7 

18.7 

15.6 

19.0 

4.7 

16.0 



LDC#: a b 77 3¢ 6lQ,_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of _z 
Reviewer: FT 

2nd Reviewer: Dt.. _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

~~-

Calibration 

# Standard ID Date Compound 

I CAL 7/15/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Where: 

Recalculated 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2846 1.2846 2.9 

1.0182 1.0182 1.7 

1.2404 1.2404 10.5 

1.1126 1.1126 2.5 

0.8106 0.8106 5.3 

1.1398 1.1398 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.9 

1.7 

10.5 

2.5 

5.3 

6.2 



LDC#: 06/73<;'0>"1. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: D::J.. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/13/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7506 

1.0457 

1.1250 

1.1905 

0.8475 

1.1298 

Where: 

Recalculated 

(RRF20 std) 

1.7506 

1.0457 

1.1250 

1.1905 

0.8475 

1.1298 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean ofthe RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6832 1.6832 7.7 

1.0097 1.0097 6.9 

1.0793 1.0793 7.3 

1.1645 1.1645 5.2 

0.8198 0.8198 2.9 

1.0813 1.0813 5.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

7.7 

6.9 

7.3 

5.2 

2.9 

5.6 



LDC#: 0<:: '773~ .;1" 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer: 0 ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 DO * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/12/2016 A 

gcms6 s 
GG 
uu 
DOD 

Ill 

Reported 

(RRF20 std) 

1.6610 

0.9888 

1.2227 

0.9951 

1.0476 

1.1188 

Where: 

Recalculated 

(RRF20 std) 

1.6610 

0.9888 

1.2227 

0.9951 

1.0476 

1.1188 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6574 1.6574 8.6 

0.9353 0.9353 8.0 

1.2613 1.2613 14.4 

0.9633 0.9633 8.4 

0.9937 0.9937 5.5 

0.9854 0.9854 17.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

8.6 

8.0 

14.4 

8.4 

5.5 

17.2 



LDC#: a"7739.;,~ 
- VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of __ 1 

Reviewer:__EI 
2nd Reviewer: .!.C21~c.---

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A.s. =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 ~<!..11 ~ 'S" 1/t!o/llo 1:-. (1st IS) 1-<o'l ?"Y- \:10;- 1.1of: 

0 l \) s (2nd IS) \·i.J'O''f1 0 ."'1'£>;, "'1 0-9f6~'7 
~6 (3rd IS) l-b193 .o"\-4> (.o'-}(., 

U.tA (4.1S) 1-llo'l~ -\~OJ 1·1~4 
86-e (5th IS) o. '61'1'2s" o.'i.?t.:"? 0-~?~~ 
TT.I s~~> rs \-o'O 1?? 1.1?,/ 1·1~/ 

2 t-eN-{, 1)11·/llP b.. "' JSl_ \-{g514 I .(?'? 1-T?.? 
t?o?s- s (2M IS) o ."r.;>S? 0-Q(~~? o-9~13 

~6 (3"'1S) \-2-l,o/? I , ?J2- "? f·oB 
vtlA. (4.1S) 0-9H;. 0-<")~'21 0.9/'2./ 
POP (S• IS) 0- I 1'51 . 005' 1·0~ 
l.TT. (a• IS) o!"t '054 • \1 ~ 1- II CO? 

3 f1st ISl 

(2nd IS) 

(3n~IS) 

(4.1S) 

(s• IS) 

(6• ISl 

II Reported I Recalculated 

II 
%0 I %0 

}. ? l, "? 
P·V '1-.(,p 
3 -I ..3. I 
-y .7--' z.-.:;.. 
I -5'" l-~ 

S'. ) S'-1 
't·;;- '-/S' 
t;"-Ld !1.(, 
'1·"'1 r..).q 
I·~ 1-~ 
l-2---' 7-2-
1.3' (, I '2. .. C., 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: 3 '7/._3<;70lq VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__fl 
2nd Reviewer: {)1 -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 .. (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C,)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, A.s =Area of associated internal standard 
Cl = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalcula;~L Reported I Recalculated I 
Standard ID Calibration 

Date 
Compound (Internal Standard) Average RRF 

(Initial) I ~ I ~ ~ ~ I %D I 
# 

2 

3 

WJ- !l 
osq~ 

t!Mi-\1-
t?,., ?~ 

l/2.0\1!.. 

1/JblhiP 

" s 
~ 

tAlA 
IGE"F 
:r..r::r: 
6 
s 

l~l:! 
11\u\ 
13:C'E' 
T .!I 

(1st IS) _l ..,p,,l.f " 

(2~1S) _\_.__o\_ '2>'Y 
(3"' IS) \. "P<J.o..J 
(4.1S) ,.)\}'!o 
(5• IS) o.~Jo(,., 

(6th ISL __l._l_:;,_c>t_<b_ 

(1st ISL I·S!.?.CZ 
(2~1S) l·0'-1-"'1~ 
(3rd IS) 1·1~1-4> 
(4.1S) I .Jtj.? Ia 
(s• IS) O.i'1~ 
(6111 IS) 1·1\lc/ 

f1st IS) 

(2~1S) 

(3"1S) 

(41hl$) 

(5th IS) 

(6th ISl 

(CC) __ (CC) 

)<;"](,. _t,_tlb, 
·\.oQ'f_ i·ocxl 
).0"\/ I· 9'17 
,, 'o'1 i·I09 

0. "'1\111 0 ."''Ilio 
). i:::l-7.:>_ I ·112_ 

(.'"J(p\ l·llt> l 
1·05" :b 1-~.:? 
.,.,~~ .\(9 
\. 1'-ltJ ·M 

_l._f_C! l m 
I . I -::t'T'J ·I~ 

"1--~. 7 
\. 1-j 
\~. (.p 

0 ·? 
j_ .:?> ·1---

..... _.c:t_ 

~-7 
o . ..) 
~ -~ 
0.:-\ 

?~-'-f 
-~-\. 

~'}/ -:7 
J·f 
,;-,(, 
o-? 
,~.:2--
").-_.<='/_ 

,3.J 
o.Lj-
IJ-3. 
0~ 
33.~ - ..-~~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC#: 3 C77 3 9 ~"- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__EI_ 
2nd Reviewer: r;;a:z_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ{C,)/(A,,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, ~ = Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

--

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date !Initial) (CC) (CC) 

1 C,Q.\1 - I I 1lt&h'-' A- (1st IS) \.").-~4~ \S'\-4- ,. ~'-\ 
lb '-<) s (200 IS) I·Dl'ilZ 0 .4"'\ <£ o."F'li 

~(::1 (3" IS) 1-J.~Dt\ 1. 10 I I· IO) 
lAtA (4.1S) ' - 1\ -z_(p 1. I\ 'i ·IIi 

'i%"G" (5• IS) o.~\04> 0. 9o ~"'\ 0 .9Qp::j 
J:I rs• lSI J. ':.'1'0 I· 1 £>'-\- (. ,-11l 

2 <!..~-I\ l)t'tiiL:. _(1st lSI .1_ • I<> l "'\ 1 - lo I"'! 
0 <\S"") (200 IS) o-"'\,6qf> 0-9€>~ 

(3" IS) 1- o5'B 1-os:B 
(4•1s) \.of3'2- I· o~y 
(5• IS) .!). g1"10 o-~D 

J./ rs• lSI iJ \. 110 . \1-0 

3 l!vl-1' 7/14)1(, 11<t l~l 1 S"'\ (... -~k 

11-0 1 (200 IS) 0 ·99 .,;- 0. 99'S"" 
(3" IS) 1-P (p'1.. 1·0b2--' 
(4.1S) I- \1--'1---- 1 -12-v 
(5• IS) b- ~OS" o-.ldoo-.. 

/ IS• IS\ ./ 1-UJ{p 1-UJ( . 

II Reported I Recalculated I 

II 
%0 I %0 I 

XJ,y -zo-2---
7-. L) ')..-,Q 

II, 1--' 1\-")/ 
0-~ 0 .'IJ 
h-4 11·'-1 
_?,P/ -:z.."'l 

-;z.!a -0 ~-0 
~-;;;?- :2;,.2. 

I'!· I li-7 
-z,--,<;5 '1--lS 
~-~ 'i.t 
:Z..·I :?. 

-r..j. • .z- ..:z,<}_, 2-----
?---~ '7--3 
1'-LJ 1'--l•L 
o;S( Cl._.k'_ 
;b • :2---- to.J---
.;-.e~ ~-X' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: cf......./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

s I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 J:,-o 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol I/ 
2-Chlorophenol-d4 

1,2-Dich1orobenzene-d4 

S I ID ample : 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-FJuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

!=;IIRRI"":AI r. wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

Do.O [:,0 

37·3 7b' 
.35 .::: 7/ 
:L''t-~ .5"'1 
2>0· I loO 

I <6.<=>f "2=>-i 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(pO 0 

/S' 
11 
59 
ho 
?~ v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3(,77'3 q~ Cl. VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:----q;__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: 2 r 4- ? ~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

I ··- . ·~ -- I MSIMSD I 
i Compound Percent Recove Percent Recove I RPD ~~ 

Phenol II ~.§~ ~~Y Jl NO llt-W I o'L-~\ 11 :::td I ;{"
1
" II ::"·d I b"Z" l1 "l-LJ "2-0 

1 II 1'1 0 II ~-o I I ~.L\'2. 11_~7 I ~ lltoi I 6J II I~ /6' 
_19 

)I 

N 0 _II 1- 'll '-1 _j_-;. .-py JL §2-- I __f_Y' II lo3 I Ia 3 II I OJ 
\j_ No II ;), · \l l·u~,-? II 1e ~ I bfr' ll1 ;- 1_1-s' J 1 5 

NO _II 1-'-\0__I l·U Jl '2..0 I w IJZ] I &-7- II :bO 

2>-SV 

ho 4 Jl.os:-
Pyrene 

_j_O 
!> .s. ')' ·D.oJ6' II 1-~ I"?> .?:J7 II W I~ II "'1~ I ;'i. II . )l 

·- 17 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3'-773¢~~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: 0(. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% RecoVeJY = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratol)' control sample concentration LCSDC = Laboratol)' control sample duplicate concentration 

LCS/LCSD samples: L(!.);> ':\-1.? 0 - ? I""! ~0 '2> 

r - I Spike Spike I I cs II I csn II I CSII csn I 
1~ound ( Ad~,~- Cln~~/ I Percent Recovery II Percent Recovery II RPD ~~ 

I cs _.e. ~CSD n I C<: I v • ~ I_ Ronn.torl -_I - Rooolo II Ronn.torl I Rooolo II I I 

Phenol ..2>___0 Q f'-)1:>.- 7--"'\ b IVD> ~9. <Jq L 
.3-:, 'l- IDO ~oO L 
'"";>.~ "'''i ~- k:::: 
3-~' ___5_[., qi, / 

ll.:o-C../ lo. "'\'''1 \0~ \()"\ _/ 
Pyrene 2-?? 11 3-~'? I; \0~ \0_::, N P._/ 

/ 

Comments: Refer to Laboratorv Control Sample/LaboratorvControl Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree..wllhin 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

00: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)(VJ(DF)(2.0) Example: 
(.O,,)(RRF)(V,)(V1)(%S) 

J:l:\ ..:r..IJ A, = Area of the characteristic ion (EICP) for the Sample !.D. ' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

GU'tll,o ('io) c~) 
I, = Amount of internal standard added in nanograms (ng} Cone.= 

v, = Volume or weight of sample extract In miiHiiters (ml) or L-j '? 1.\-~ '-1 "'1 ( \. lllo 1 )(l>.la~''O) (o.l grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 
0 . ., {, 

M(j \fd %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration C~ncentratl~n 

# Sample ID Compound ( ) Qualification 

RECALC.wpd 



LDC Report# 36773G3a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB 19-AQ 460-116987-1 Water 07/11/16 
CFMW-064-S0-0-0.5 460-116987-2 Soil 07/11/16 
CFMW-061-S0-10-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-025a~S0-0-0.5 460-117124-1 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0-0.5 460-117124-7 Soil 07/13/16 
CFSB-11 0-S0-0-0.5 460-117124-17 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB19-AQ, CFMW-EB20-AQ, CFMW-EB21-AQ, and CFMW-EB22-AQ 
were identified as equipment blanks. No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
116987-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
116987-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773G3a 
SDG #: 460-116987-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: ~frft~ 
Page:_.lof__}c 

Reviewer:----1':2.- _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

13 

2 I 

3 I 
4~ 

5,._ 

6 4 
71--

81-

9 ~ 
10 

11 

12 

13 

I llalidaticn .!\[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

ContinuinQ calibration 

Laboratorv Blanks 

Field blanks 

Surrooate soikes 1\ ':> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

I "' 
oil 

nf "' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB19-AQ 

CFMW-064-S0-0-0.5 

CFMW-061-S0-10-12 

CFMW-EB20-AQ 

CFMW-025a-S0-0-0.5 

CFMW-EB21-AQ 

CFSB-1 04-S0-0-0.5 

CFSB-110-S0-0-0.5 

CFMW-EB22-AQ 

1.(1) Vl~ qfoo ~ :,-,9 goo 
./i) - "b 1"'11 0 7 
'-

I I Comments 

A,A 
A 

A d::• •f, ~0/lul =~ 
L':: 
A 

N.D ""'?;> :::. \ 1 

A 
tJ <!...-.,. 

D- \..sb \p 
N 
A 
A 

A 
!\ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

~ ~ 'I<PO- ""'!>7"'p ... z,u 

( 

c..d 

4-, (_p 
' I 

D =Duplicate 
TB =Trip blank 

:!=.2-[) 

9 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-116987-1 _.s,;r fA L IPA 7/11/16 

460-116987-2 Soil 07/11/16 

460-116987-15 Soil 07/12116 

460-116987-16 Water 07/12/16 

460-117124-1 Soil 07/13/16 

460-117124-6 Water 07/13/16 

460-117124-7 Soil 07/13/16 

460-117124-17 Soil 07/14/16 

460-117124-20 Water 07/14/16 

~ - ~7'"1,;1, ~ 

L:\Roux Associates\Columbia Falls\36773G3aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns.::. 15% for individual breakdown in the 
~~~mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_Lot ;,-
Reviewer: f-1 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

If the percent recovery (o/oR) of one or more surrogates was outside QC limits, was 
to confirm %R? 

any percent recovery (%R) was Jess than 10 percent, was a reanalysis performed 

Level IV checklist_8081A_rev01.wpd 

Page:5f )/ 
Reviewer: ff 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- -

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: _____________ -==================================== 
C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp Jist pcb pest.wpd 



LDC#: -8G7739 O"L 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: _Qt_-. 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 I CAL 611512016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 
Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC #: ..at, 7 7 CQ d"l. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_ ~f / 

Reviewer: FT 

2nd Reviewer: C1 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: db 7739 ~ 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: / of_:!' 
Reviewer: FT 

2nd Reviewer: O't....-

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

-

I Reported 
Standard Calibration 

Average CF(ICAL)I CCV I ID Date Compound 
CF/ Cone. # 

Cone. CCV 

1 C!.V/ --s- 7/1911~ -ev~Ja::. ... ll'l_.,, ) e.vfJ.- ,oo q,. I 
,.0 tl ~n\o( Yl\t~)(· ~s 

wf' 1 <J9·~ 
1/ 

"'" ·"2> 
2 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

91· l '£ . "'' 25-'1 -<.£: :· ... I~·~ 1~:\ 
<6"' s ,{).~ /1:7~ 
'1 l/- ">-.> 1-7 7-7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3(. 7 7 3 9 d~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 • (N- C)IN Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

- -

I 8:ecalc1!1ated I 
Calibration Average CF/ 

I I Standard ID Dateffime Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

uw4 <II\( II(., evJ a =>v.. \htVl 1 we .2- (0 0 ~-1 "t'6-1 1-? 
11'\J.. YN Vno ){'"\ tnlo ( wf'l-- "!~-:? "'~.3· t7 

~ 

C!Nf I 1 o I Ia I. A- I. J 
I v "\S" "(& s.o 

ul~.j '1it -.{ II \., IO 0 (00 (). 0 
11<;;" I "!:!>. '("' ~~§ ~oS 

101 ,o ) I· 0 
"''"J-9 "\CJ. ~ o- I 

wit) 7/1 '[; /1 1..7 cw' .4 "YY A 1· (, 
07'?., q\-1 91-1 i. "2:> 

4~-lo "\~. l, 5"-..J 
I I '1~ .LJ OJ~,..) s.c. 

- ----

Page:_6f__/ 

Reviewer:_fl 
2nd Reviewer:-0{__ 

I eecalc•llated 

I %0 

\- ,_ 
'-1·7 
1-~ 
c_:;:,) 

o.O 
b;s" 
l·CJ 
o ·I 
l·b 
</. 
).<.. 

~_(..,_-~-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #: d(.. 77.3 c5J ..3a.. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~ of_/ 
Reviewer: FT 

2nd reviewer: a / .. 
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)l' SF/SS • 100 Where· SF =Surrogate Found 

<If:,; SS =Surrogate Spiked 
SamoleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recoverv Recoverv Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene (!.~,f)/ 9'·0 t;'p .~ I 0 "1 !Of VJ 

Tetrachloro-m-xylene &.if\ 6'? . I \Old p?h 
Decachlorobiphenyl e..vf'P' !W·((J II~ II? 
Decachlorobinhenvl wf' 1 v S2. (p \05 IC(~ I; 

SamoleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column SPiked Found Recoverv Recoverv Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamnleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Sniked Found Recovery Recovery Difference 

I I I I I Re[!orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamoleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column SPiked Found Recoverv Recoverv Difference 

I I I I I ReEorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Notes: _____________________________________ _ 



LDC#: dG:: 77\3 g.3". VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: ____!of_/ 

Reviewer: !"? 
2nd Reviewer: -'0-Yr.::l---

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

SC = Concentration 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS ::: Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: J.?!? 1-fi,O- ?-"7"\-s'DO 

F -----Lcs--- =r=-·· -LCSD II LCS/LCSD I 
: Percent Recovery!_·-__ Percent Re~overy I[ __ RPD j' 

LCS 

gamma-BHC o.t~? tJb.. II o-1\}-
.,_,b.-

4,4'-DDT ~L 1 .it O. \OZ.. --n I '1l tJk ---------

I R:::--l ~R4calc. IFR~rte~ ~- ~ecalc. it:::t:calc, 

------

Comments: Refer to LaboratorvControl Sample/LaboratorvControl Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_LotL 

Reviewer: i/ 
2nd reviewer: 7 (l>-/" 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Were all reported results recalculated and verified for all level IV samples? (:±) 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I.l(VJ(DF)(2.0) Example: 
(I\,)(RRF)(V,)(V1)(%S) l oor A, = Area of the characleristic ion (EICP) for the Sample I.D. l~S =!~n ?J9~ ...J, y 

compound to be measured 

1\, = Area of the characteristic ion (EICP) for the specific 

cone.= C 1-\10 "i'Z.'O~ ) 2 (\oD) 
internal standard (!o) 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or f~ ?;li 4 I '-12-) (\· 0 "'~"\'C" ) crs)( 1v-N) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. Q. \0?- ""Q- \\<-y %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Faclor of 2 to accounl for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Co111"ound I ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36773G3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB19-AQ 460-116987-1 Water 07/11/16 
CFMW-064-S0-0-0.5 460-116987-2 Soil 07/11/16 
CFMW-064-S0-0.5-2 460-116987-3 Soil 07/11/16 
CFMW-064-S0-1 0-12 460-116987-4 Soil 07/11/16 
CFSB-119-S0-0-0.5 460-116987-7 Soil 07/12/16 
CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 
CFSB-119-S0-10-12 460-116987-9 Soil 07/12/16 
CFSB-114-S0-0-0.5 460-116987-10 Soil 07/12/16 
CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 
CFSB-114-S0-10-12 460-116987-12 Soil 07/12/16 
CFMW-061-S0-0-0.5 460-116987-13 Soil 07/12/16 
CFMW-061-S0-0.5-2 460-116987-14 Soil 07/12/16 
CFMW-061-S0-1 0-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-025a-S0-0-0.5 460-117124-1 Soil 07/13/16 
CFMW-025a-S0-0.5-2 460-117124-3 Soil 07/13/16 
CFMW-025a-S0-1 0-12 460-117124-4 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0-0.5 460-117124-7 Soil 07/13/16 
CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 
CFSB-1 04-S0-10-12 460-117124-9 Soil 07/13/16 
CFSB-1 02-S0-0-0.5 460-117124-10 Soil 07/13/16 
CFSB-102-S0-0.5-2 460-117124-11 Soil 07/13/16 
CFSB-1 02-S0-1 0-12 460-117124-12 Soil 07/13/16 
CFSB-1 09-S0-0-0.5 460-117124-14 Soil 07/13/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 09-S0-0.5-2 460-117124-15 Soil 07/13/16 
CFSB-1 09-S0-1 0-12 460-117124-16 Soil 07/13/16 
CFSB-11 0-S0-0-0.5 460-117124-17 Soil 07/14/16 
CFSB-11 0-S0-0.5-2 460-117124-18 Soil 07/14/16 
CFSB-11 0-S0-1 0-12 460-117124-19 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 
CFMW-025a-S0-0.5-2MS 460-117124-3MS Soil 07/13/16 
CFMW-025a-S0-0.5-2MSD 460-117124-3MSD Soil 07/13/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB19-AQ, CFMW-EB20-AQ, CFMW-EB21-AQ, and CFMW-EB22-AQ 
were identified as equipment blanks. No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

5 
V:\LOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\36773G3B_RA4.DOC 



VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-116987-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
116987-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 36773G3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116987-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: :1 /to/;& 
Page:ToC:l-

Reviewer: 1:=-? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

vu 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidaticc a[ea I I Ccmmects 

Samole receiot/Technical holding times A.th 

Initial calibrationi!CV 1:::,.,1\ •f., \U:-0 /_\vt :'=W 
Continuing calibration " 
Laboralory Blanks ..[::.. 

Field blanks I'll? e ~::: \. 
Surrogate spikes ft <-, I> 
Matrix spike/Matrix spike duplicates A 
Laboratory control samples 6.. W:>lo 
Field duplicates 1-J 
Compound quantitation/RULOQ/LODs A 
Tan::Jet compound identification 

,.,, 
'" 

,, . 
A = Acceplable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-EB19-AQ 

CFMW-064-S0-0-0.5 

CFMW-064-S0-0.5-2 

CFMW-064-S0-10-12 

CFSB-119-S0-0-0.5 

CFSB-119-S0-0.5-2 

CFSB-119-S0-1 0-12 

CFSB-114-S0-0-0.5 

CFSB-114-S0-0.5-2 

CFSB-114-S0-1 0-12 

CFMW-061-S0-0-0.5 

CFMW-061-S0-0.5-2 

CFMW-061-S0-10-12 

CFMW-EB20-AQ 

CFMW-025a-S0-0-0.5 

CFMW-025a-S0-0.5-2 

CFMW-025a-S0-1 0-12 

b 

"' 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

91? 

'II\? 

L:\Roux Associates\Columbia Falls\36773G3bW.wpd 

CU/6-20 

I 1-\-, ~~. 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-116987-1 

460-116987-2 

460-116987-3 

460-116987-4 

460-116987-7 

460-116987-8 

460-116987-9 

460-116987-10 

460-116987-11 

460-116987-12 

460-116987-13 

460-116987-14 

460-116987-15 

460-116987-16 

460-117124-1 

460-117124-3 

460-117124-4 

'0) 

SB=Source blank 
OTHER: 

Matrix Date 

W"'.~ 
.sell 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Water 07/12/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

I 



LDC #: 36773G3b 

SDG #: 460-116987-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

ClientiD Lab ID 

18 CFMW-EB21-AQ P.\? 460-117124-6 

19 CFSB-1 04-S0-0-0.5 460-117124-7 

20 CFSB-1 04-S0-0.5-2 460-117124-8 

21 CFSB-104-S0-10-12 460-117124-9 

22 CFSB-102-S0-0-0.5 460-117124-10 

23 CFSB-1 02-S0-0.5-2 460-117124-11 

24 CFSB-102-S0-10-12 460-117124-12 

25 CFSB-109-S0-0-0.5 460-117124-14 

26 CFSB-1 09-S0-0.5-2 460-117124-15 

27 CFSB-109-S0-10-12 460-117124-16 

28 CFSB-110-S0-0-0.5 460-117124-17 

29 CFSB-11 0-S0-0.5-2 460-117124-18 

30 CFSB-11 0-S0-10-12 460-117124-19 

31 CFMW-EB22-AQ e"\'::> 460-117124-20 

32 CFMW-025a-S0-0.5-2MS 460-117124-3MS 

33 CFMW-025a-S0-0.5-2MSD 460-117124-3MSD 

34 

35 

36 

37 

--
Notes· 

*"" aj.lo-"'='1"'1SO'Z- WI~ 41oO ~ "'JI "fH h 
t-Al? >110-~141&1 

Il-l\? 1-\!oo-?'"1~~~ 
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Matrix 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: ~/1o//b 
Page: ?-t>f__2-' 

Reviewer: eJ. 
2nd Reviewer:~ 

Date 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/14/16 

07/14/16 

07/14/16 

07/14/16 

07/13/16 

07/13/16 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lot .,_ 
Reviewer: F7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 
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Reviewer: F7 

2nd Reviewer: ~----



LDC#: <3 t;; 77d 9 3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: LA ..___ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

~--- ~-

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GCB 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

---·-··--

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 
' ~ 

7.4 
-

Recalculated 

%RSD 

11.5 

7.4 



LDC#: \3'-77393-b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: --8___ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RlX CLPI 

GC11 

PCB 1260-1 RlX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-- --

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 - 0.0211 1.6 
--· ------

Recalculated 

%RSD 

5.0 

1.6 



LDC#: c3t.773 9~ 

~ 
METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_~f_/ 
Reviewer: ___IT 

2nd Reviewer: C'(. 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF}/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)I CCV I Compound 
CFI Cone. 

CCV Cone. 

1 ~v-6 llt'lllllo I'Ll?:> IJ.hO -I C!.f?).. \1000 \0>0 
lb02., a-vf1 v )\10 

2 

3 

4 ~ 

I Recalculated II Reported I Recalculated I 

I II I I 
CFI Cone. %0 %0 

CCV 

!0517 q.7-- t;:2.-
1110 1\- "]./ lk2---

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <3(.'17363_/J 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: __!of~ 
Reviewer:___fl 

2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
10 Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 ~-II 7 /lli.)Jh ec.B \2{,o-1 Cv?)..- \000 "'js; "b 
12~'1- Cvf 1 too D 9"'\S"' 

2 !!aN-\1 I I 1'1 ]llo ...1 I 01$.""! 

II'!-/ ~ " jOO 0 

3 
c _,, ll~1l!o \ \ "1113 

tl~'1 Jl v 
jO \0 

4 C..-1 I l)-w)!!., I ~ q~l 
1"1'-\7 llJ 1!- . Cit"" "'1 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

jO.\ >l-·t _:1.1_ 
\t>0\..:'1 0~ ---0-\ 

"''"" 
')-. I _._u 

\lJ"liV o.o 0·0 

'411-9 -z.-.)....; }..}/ 

11~1013-? o.K 0-J( 

"'\2..1-± ~-""1 l.; 
'1"19·':> o.O t:J.() 

J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: <3(./739~ 

METHOD: ~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

..................... 0 

Surra ate 

I 

I 
OG~ 

SamoleiD 

Surra ate 

I ----------

Surrogate Comoound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1.4-Difluorobenzene fDFB) L 

SURRCLC_r1.wpd 

Where: sF ~-·surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

I 
0-vp;?-- qo <-f(,.Q 

(!.vf) ~ 4H. 

Surrogate Surrogate 
Column/Detector S iked Found 

I I I 

Surroaate Compound Surroaate Compound 

Octacosane M Benzo{e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene {FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaphthalene 

Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) 

Brormlil_enz!O!:ne_ R 4-Nitro henol 

s 
T 

u 
v 
w 
X 

Page: _!of_~ 
Reviewer: FT 

2nd reviewer:~ 

Percent 
Difference 

Re~orted Recalculated 

4; cp ... 0 

9::. D 

Percent 
Difference 

Re~orted 8-~~alculated 

--

Surroaate Compound Surroaate Comoound 

1·Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinltrotoluene z 2-Bromonaphthalene 

Tripentyltin M Chloro-octadecane 

Tri-n-propvltin BB 2,4-Dichlorophenvlacetic acid 

Trlbutyl Phosphate cc 2,5-Dibromotoluene 

Tri hen IPhos~----. ----------



LDC#: 3(_ 77.39aj VALIDATION FINDINGS WORKSHEET Page: /of-----""" 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD:~ _HPLC 
2nd Reviewer: C5f _ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: :2" '"'- ? 2 

I Compound I 
Spike Sample 

Add\~ Con~~ 
( ""'"" ( ....._.I r--

1- MS 
v ll.,so .:: \.. 

Gasoline (8015) 

Diesel (8015) 

Benzene (80216) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~do( 12-<..0 0. "3>G:>'i3 IJ.?J(a '?( 1\)\? 

SSG = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

Spike Sample I Matrix spike 

Concen!~f~ion 
( ~ \~ II Percent Recovery 

MS M'so ) Reported I Recalc. 

0-4-11.1 o. L\rl. 1\3 II:?> 

MS = Matrix spike 
MSD = Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II Percent Recovery II RPD I 
II Reported I Recalc. )) Reported I Recalc. I 

I 7-"'' 1').-"7 \~ t:::> 

Comments: Refer to Matrix S~ike/Matrix S~ike Du~licates findings worksheet for list of gualifications and associated sam~les when reQorted results do not agree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: 3~773¢ai VALIDATION FINDINGS WORKSHEET Page:~~ 
Reviewer: FT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))"1 00 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

LCS/LCSD samples: !,CD f\JoO ?:i19 S1J :z_.-

I~ 
Spike Spike Sample I LCS 

Ad~~ Concen~~on I (' .o "'-"- ( ""\ ---- Percent Recovery 

I LCS 1J ;::'cso LCS 
... &;so I Reported I Recalc. 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2.4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~c-~.o· \2-bb D-:,<.">,'J ~ D·L>r1Y t-J~ H'J ~~~ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II II Percent Recovery RPD 

II Reported I Recalc. II Reported I Recalc. 

VA 

Comments: Refer to Laborato[Y Control Sam~le/Laborato[Y Control Sam~le Du~licate findings worksheet for list of gualifications and associated sam~les when re~orted results do 
not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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I 
I 



LDC#: 
,3(:, 773 t!7:?/; 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

/} )..,. 
~ 

~-HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration~ IA\IFvHDfl Example: 
(RF)(Vs or Ws)(%S/100) 

Sample ID. \..1!.-'::> LJ{.o- Compound Name PG\? ]"2..&0 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

'bl "'t $"0 ::v-

Concentration = :1 ( 10} 
(1~;L1=u) 

' <V • 

Reported Recalculated Res~lts 
# Sample ID Compound Concentrations Concentrations 

( ) ( ) 

\'2C,O- \ - '-lx v- ZoO (J-0 ) \~1.0- \ - ltJU- b -
c:;~4 ~ -n "1 ( o.o2~-=1-) v - !Ol- t=l -

/ 
~ - 1~~ ((! -

- ll!:lo.o ..j - l?/ .(p -
~ - j')..:: ' l -
f., - l)') A 
~ - ~~~ .3 -
~ ,... 

"~ .v 
Comments: I lb-/ 

SAMPCLC_r1.wpd 

Page:~f__/ 
Reviewer: ___EI 

2nd Reviewer: _Qt. 

o-~~ 

Qualifications 



LDC Report# 36773G4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 15, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group {SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB 19-AQ 460-116987-1 Water 07/11/16 
CFMW-064-S0-0-0. 5 460-116987-2 Soil 07/11/16 
CFMW-064-S0-0.5-2 460-116987-3 Soil 07/11/16 
CFMW-064-S0-1 0-12 460-116987-4 Soil 07/11/16 
CFMW-064-S0-0-0.5Pb 460-116987-6 Soil 07111/16 
CFSB-119-S0-0-0.5 460-116987-7 Soil 07/12/16 
CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 
CFSB-119-S0-10~12 460-116987-9 Soil 07/12/16 
CFSB-114-S0-0-0.5 460-116987-10 Soil 07/12/16 
CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 
CFSB-114-S0-10-12 460-116987-12 Soil 07/12/16 
CFMW-061-S0-0-0.5 460-116987-13 Soil 07/12/16 
CFMW-061-S0-0.5-2 460-116987-14 Soil 07/12/16 
CFMW-061-S0-1 0-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-061-S0-0-0.5Pb 460-116987-17 Soil 07/12/16 
CFMW-025a-S0-0-0.5 460-117124-1 Soil 07/13/16 
CFMW-025a-S0-0-0.5Pb 460-117124-2 Soil 07/13/16 
CFMW-025a-S0-0.5-2 460-117124-3 Soil 07/13/16 
CFMW-025a-S0-1 0-12 460-117124-4 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0-0.5 460-117124-7 Soil 07/13/16 
CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 
CFSB-1 04-S0-1 0-12 460-117124-9 Soil 07/13/16 
CFSB-1 02-S0-0-0.5 460-117124-10 Soil 07/13/16 
CFSB-1 02-S0-0.5-2 460-117124-11 Soil 07/13/16 
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Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFSB-1 02-S0-1 0-12 460-117124-12 Soil 07/13/16 
CFSB-109-S0-0-0.5 460-117124-14 Soil 07/13/16 
CFSB-1 09-S0-0.5-2 460-117124-15 Soil 07/13/16 
CFSB-1 09-S0-1 0-12 460-117124-16 Soil 07/13/16 
CFSB-110-S0-0-0.5 460-117124-17 Soil 07/14/16 
CFSB-11 0-S0-0.5-2 460-117124-18 Soil 07/14/16 
CFSB-11 0-S0-1 0-12 460-117124-19 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 
CFSB-104-S0-0-0.5MS 460-117124-7MS Soil 07/13/16 
CFSB-1 04-S0-0-0.5DUP 460-117124-7DUP Soil 07/13/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Methods 6010C/6020A 
Mercury by EPA SW 846 Methods 7470N7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB16-AQ, CFMW-EB 17-AQ, and CFMW-EB 18-AQ were identified as 
equipment blank. No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW-E819-AQ 07/11/16 Aluminum 210 ug/L CFMW-064-S0-0-0.5 
Calcium 321 ug/L CFMW-064-S0-0.5-2 

CFMW-064-S0-1 0-12 

CFMW-E820-AQ 07/12/16 Aluminum 57.5 ug/L CFMW-025a-S0-0-0.5 
Calcium 873 ug/L CFMW-025a-S0-0.5-2 
Iron 173 ug/L CFMW-025a-S0-1 0-12 

CFMW-EB21-AQ 07/13/16 Aluminum 69.3 ug/L CFSB-1 09-S0-0-0.5 
Calcium 667 ug/L CFSB-1 09-S0-0.5-2 
Iron 175 ug/L CFSB-109-S0-10-12 

CFMW-EB22-AQ 07/14/16 Calcium 426 ug/L No associated samples in 
Iron 201 ug/L this SDG 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

SpikeiD 
(Associated Samples} Analyte %R (Limits) Flag AorP 

CFSB-104-S0-0-0.5MS Antimony 74 (75-125) UJ (all non-deJects) A 
(CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-1 04-S0-0-0.5 
CFSB-1 04-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-102-S0-0-0.5 
CFSB-1 02-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-109-S0-0-0.5 
CFSB-109-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-110-S0-0-0.5 
CFSB-110-S0-0.5-2 
CFSB-11 0-S0-1 0-12) 

For CFSB-104-S0-0-0.5MS, no data were qualified for Aluminum, Barium, Calcium, 
Copper, and Magnesium percent recoveries (o/oR) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP 

CFSB-1 04-S0-0-0.5DUP Chromium - 13.5 mg/Kg (S3.3) J (all detects) A 
(CFMW-025a-S0-0-0.5 Iron 58 (S20) - J (all detecls) 
CFMW-025a-S0-0.5-2 Manganese 30 (S20) - J (all detects) 
CFMW-025a-S0-1 0-12 Nickel 42 (s20) - J (all deJects) 
CFSB-1 04-S0-0-0.5 Vanadium - 6.9 mg/Kg (S3.3) J (all detects) 
CFSB-1 04-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-102-S0-1 0-12 
CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-109-S0-10-12 
CFSB-110-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12) 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36773G4A_RA4.DOC 



IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R and DUP RPD and difference, data were qualified as estimated in fifteen 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-116987-1 

I SamEie I Anal~te I Flag I A orP I 
CFMW-025a-S0-0-0.5 Antimony UJ (all non-detects) A 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-104-S0-0-0.5 
CFSB-104-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-110-S0-0.5-2 
CFSB-11 0-S0-10-12 

CFMW-025a-S0-0-0.5 Chromium J (all detects) A 
CFMW-025a-S0-0.5-2 Vanadium J (all detects) 
CFMW-025a-S0-1 0-12 
CFSB-104-S0-0-0.5 
CFSB-1 04-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-109-S0-0-0.5 
CFSB-109-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12 

CFMW-025a-S0-0-0.5 Iron J (all detects) A 
CFMW-025a-S0-0.5-2 Manganese J (all detects) 
CFMW-025a-S0-1 0-12 Nickel J (all detects) 
CFSB-104-S0-0-0.5 
CFSB-104-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-102-S0-0-0.5 
CFSB-1 02-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-109-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-110-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Duplicate sample analysis 
(difference) 

Duplicate sample analysis 
(RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 
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LDC #: 36773G4a 

SDG #: 460-116987-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

lloo\.oc_ 
METHOD: Metals (EPA SW 846 Method 6020N7470N7471B) 

Date: Bbh~a 
Page:~of'Z.. 

Reviewer: (">"=> 
2nd Reviewer: z;;;:::::-----

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatian A[ea I I Comments 

Samole receiot!Technical holding times A. \ ,,,_,~\\'9 
ICP/MS Tune .~ 
Instrument Calibration rv-.) D 

ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks /A-
Field Blanks Su0 e..~ ;:. (_'-'J G.$:) (z_,\ l~'\ 
Matrix Spike/Matrix Spike Duplicates Sl.0 M. s=. C>s) 
Duplicate sample analysis Sv.J I '0 <..J?;: c~ 
Serial Dilution A 
Laboratory control samples ~ Lc..s --..:. ~ -
Field Duplicates ).,..) 

Internal Standard (ICP-MS) !A.. 
Sam ole Result Verification (\,_ 
,-,, "" '' n. !A 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFMW-EB19-AQ 460-116987-1 
~.o-(' 

07/11/16 

CFMW-064-S0-0-0.5 460-116987-2 Soil 07/11/16 

CFMW-064-S0-0.5-2 460-116987-3 Soil 07/11/16 

CFMW-064-S0-1 0-12 460-116987-4 Soil 07/11/16 

CFMW-064-S0-0-0.5Pb 460-116987-6 Soil 07/11/16 

CFSB-119-S0-0-0.5 460-116987-7 Soil 07/12/16 

CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 

CFSB-119-S0-10-12 460-116987-9 Soil 07/12/16 

CFSB-114-S0-0-0.5 460-116987-10 Soil 07/12/16 

CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 

CFSB-114-S0-10-12 · 460-116987-12 Soil 07/12/16 

CFMW-061-S0-0-0.5 460-116987-13 Soil 07/12/16 

CFMW-061-S0-0.5-2 460-116987-14 Soil 07/12/16 

CFMW-061-S0-10-12 460-116987-15 Soil 07/12/16 

CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
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LDC #: 36773G4a 

SDG #: 460-116987-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470N7471 B) 

Client ID LabiD 

16 CFMW-061-S0-0-0.5Pb 460-116987-17 

17 CFMW-025a-S0-0-0.5 460-117124-1 

18 CFMW-025a-S0-0-0.5Pb 460-117124-2 

19 CFMW-025a-S0-0.5-2 460-117124-3 

20 CFMW-025a-S0-1 0-12 460-117124-4 

21 CFMW-EB21-AQ 460-117124-6 

22 CFSB-104-S0-0-0.5 460-117124-7 

23 CFSB-104-S0-0.5-2 460-117124-8 

24 CFSB-104-S0-10-12 460-117124-9 

25 CFSB-1 02-S0-0-0.5 460-117124-10 

26 CFSB-1 02-S0-0.5-2 460-117124-11 

27 CFSB-102-S0-10-12 460-117124-12 

28 CFSB-109-S0-0-0.5 460-117124-14 

29 CFSB-109-S0-0.5-2 460-117124-15 

30 CFSB-1 09-S0-1 0-12 460-117124-16 

31 CFSB-110-S0-0-0.5 460-117124-17 

32 CFSB-110-S0-0.5-2 460-117124-18 

33 CFSB-110-S0-10-12 460-117124-19 

34 CFMW-EB22-AQ 460-117124-20 

35 CFSB-1 04-S0-0-0.5MS {pol-o 460-117124-7MS 

36 CFSB-1 04-S0-0-0.5DUP _\., 460-117124-7DUP 

37 

38 

39 

40 

lA, 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Date: .S;.\"t\lk> 
Page: '2-of 2-

Reviewer:~"V 
2nd Reviewer: 0- .-< 

Date 

07/12/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/13/16 

07/14/16 

07/14/16 

07/14/16 

07/14/16 

07/13/16 

07/13/16 

Notes: ______________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. /CP!MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution s5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-uo time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercurvl QC limits? 

Were all Initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

V. /CP Interference Check Samole 

Were ICP interference check samples performed daily? 
,.--

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MSIDUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD):; 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were:;. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
_... 

Was an LCS anavlzed for this SDG? 

Was an LCS analvzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 
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2nd Reviewer: G.~ 
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VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /" 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPl/>1 OOX the MDLIICP/MS\? 

/ 

Were all oercent differences f%0s) < 10%? /" 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

/ 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable /" 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. r 

Taroet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:....i_of~ 
Reviewer: 3"\:? 

2nd reviewer: CA..----

All circled elements are applicable to each sample. 

!':~mnl<>ln M~triv A, •'"'' I ;.,tIT AI I 

'-"1 'io-<S., 
,., ' '"'· ';<(\. ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
<;;. ·'~•12> AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,N).ng, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo, B, Sn, Ti, 

~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

itt',!,<;-~ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, MmHQ,J1(1;, K, Se, AQ, Na, Tl, V, Zn)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS I.Af. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~g6ifK. Se, Ag, Na, Tl, V, Zii';)Mo, B, Sn, Ti, 

lr-I"AA AI "~ A "' "' 1".< /", ~"• ~"• l"o "'' Oh "' _Mn Hn Ni K f':p An N~ Tl V 7, "' " !':n Ti 

Comments(Mercurv by CVAA if perfo~ 

~ , \ \o < \ lS :::-lool= c..... ~~ '\'b 
A-I.. \c.w"'c "S . \ Ia , \ '6 : ? b .::: ~::;f'::>2 . .c> -k, 

ELEMENTS.wpd 



LDC #: 36773G4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:lof..2_ 

Reviewer: 09 
2nd Reviewer: C<f. 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

~~VE~ONLY: 
Y N I Was a midrange cyanide standard distilled? 

N N/A Are all correlation coefficients -':0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

~ no to . "n 4nolvt. 0kR o ... nf n, 

7/18/16 CRI (21:03) Be 56 (70-130) 17, 19, 21-22, 34 No Qual. (True and found value of CRI < MDL) 

Commenrn: ________________________________________________________________________________________________________________________ ___ 

36773G4aCAL.wpd 



LDC #: 36773G4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

Ca 873 4.365 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ug/L Associated sample units: mg/kg 
Sampling date: 07/13/16 

Ca 667 3.335 

36773G4aFB.wpd 

Page:_{_of <::.. 

Reviewer: ~Q 
2nd Reviewer: C2:f.. 



LDC #: 36773G4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: ug/L Associated sample units: "'Y'"Y 
Sampling date: 07/14/16 

Ca 426 2.13 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36773G4aFB.wpd 

Page: 'Lof 2.. 
Reviewer: 8-9 

2nd Reviewer: ~ 



LDC #: 36773G4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

tase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of_l_ 

Reviewer: 2'> D 
2nd Reviewer: q[_ 

'N N/A Was a matrix spike analyzed for each matrix in this SDG? 
· ,tf'J) N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

' 
7 

of 4 or more, no action was taken. 

~~~~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

fE 1
7

1 I 
MS 

I I 
• 

MS ID Acal!lte 0kB:eCCl,eg[ Associated Sam[!les 

~;~~:~~:~ 35 Sb 74 17, 19-20,22-33 

Comments: 35: AI Ba Ca Cu M > 4X 

36773G4a.wpd 



LDC #: 36773G4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Page:___l_of~ 
Reviewer: ;;;,<;;;:;> 

2nd Reviewer: g_ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
8 se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l:7~c'N~/"-A'- Was a duplicate sample analyzed for each matrix in this SDG? 
-¥"7'-"N"'/A..!. Were all duplicate sample relative percent differences (RPD) ,:0 20% for water samples and ,:0 35% for soil samples? If no, see qualifications below. A control 

limit of ,:t:R.L. (.:t:2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L .. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

IAVEL IV ONLY: 
ly~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I ~ n... • In Moh' •• ... PPn II . . o\ 'II . . ·o\ 

36 S Cr 13.5 (<3.3) 17, 19-20,22-33 J/UJ/A (del) 
Fe 58_(:'2())_ J/UJ/A_ldet) 
Mn 30 (<20) J/UJ/A (det) 
Ni 42 (<20) J/UJ/A (del) 
V 6.9_(<3.3}_ J/UJ/A (det) 

Commenffi:. ______________________________________________________________________________________________________________ ___ 

36773G4aDUP.wpd 



LDC #: > 61\'?(d·\c, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals {See cover) 

An initial and continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R=Faund x100 
True 

Standard 10 

::s:c_ \,) 
"\. 'Cl'< <;,. 

:sc..-. 
Zo'-~ 

.I C..~ 
\~'-"!,...~ 

Co.J 
'7..0'-"'=-' 
C. C...\) 

.z. --z. '-"''?:. 
<:_ <.-\) 

\:.--'"\-~ 

Where, Found =concentration (in ug/l) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalt:lllated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 
?\:::. 1.u.,~~\.'- "l sao -v"'\. "---' tOt:>%~ 

'-' 
ICP/MS (Initial calibration) P..,\ 4o'S.. .. 2. ,.)A_\'- ~ClO ...,~\. '- \.0\ =/..?-

CVAA (Initial calibration) 
lA"" '-t-~~'-'~ '-- <;;~~'-' CL~"''~?-

ICP (Continuing calibration) ?b. '"1. 'S.\0 v,'\ \ '-- "l.S.""CO~'- lOCo/~~ 

ICP/MS (Continuing calibration) 
p,._"'- :S<:> ~ -.{4 '--- So..,~\.'- \o(./'_~ 

CVAA (Contining calibration) ~....1,-~ S. .. \L..ou~'- Sv~'-' \o'Z-0(~'?-..____, 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ReQod:ed 

%R 

\;::,o'f'~'?-

\C:.\. Qt..?-

C\2. "'/.. '?-

\\:)0%?-

\al"'/..~ 

\~:::>7_ %\?--.. 

I 

Page:_~_ofi_ 
Reviewer: o 0 

2nd Reviewer:----=t 

Acceptable 
(Y/N) 

~ 

--,Lf 

Comments:-----------------------------------------------------------------------------------------------------------------------

calclc.4sw.wpd 



LDC #: U, 1.1~~C.., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page: \... of_l 

Reviewer:~ 
2nd Reviewer: C-1. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each anatyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = 15-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

~~'_\~ 
LL'-, 
l~:.~-:s 

'0-S 
. 3':'0,o 
'()0\? 
4-'..-oL.._ 

g.~ 
c..._' (Z,. 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found/S/1 True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check c. ........ \ C\'::s, .:-2_ Oq "\. '- Zoe::,~\<._ 
'--" 

Laboratory control sample ~ {) -~\ \ l.lq\ \,_._ l~\'--
'---' '--' 

Matrix spike 
l{;e__ 

(SSR-SR) 

%, '"<::£::, VVl'\\ ~ %L'-'\~\~ 
'-' ____, 

Duplicate 2\.A. l D L_ -~"\ """"-\ ~ \ OD_I::f>t~\'4::. 
\..J.--' '-.)-...J 

ICP serial dilution ~ ~'\ (___ \..)~ \._. t;62'\ ~~ '\.... 

I BecalcJIIated I 
I %R/RPD/%D I 

CQ$'1-.¥:-

ctl./~~ 

\u'-Y~~ 

6%R>?Q 

'S:\ /'.,0 

Acceptable 
%R/RPD/%D (YIN) 

qa "t-(2...__ '-~ 
C\..\ /(<;L 

~'CJ<:..%~ 

-~?(~ 

3,~ o/.Q 1t 
Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\ _of -z .. 
Reviewer: ::!::LQ 

2nd reviewer:_o::?.JC:. __ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

171 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Yl N N/A Are all detection limits below the CRDL? 

~elected analyte results for _,_L=·z:.to~_~_,_____,Cc-__=~--------were recalculated and verified using the following 
equation: 

Concentration = <RDl(FVl(Dill Recalculation:~\ 10 ,(._'iJ.~~2) l~_., \)0..<::>) ,b 
(ln. Voi.)L"(.<;A«)..~ $;' ,_,~, -0 co."'-\ · ' 'f; :o"Z.-'-U'SO 

"::>C>-'0':>- _.....,. I'Z ' • . " L="\ ~~ 
Raw data concentration \'\':;- 2>=> 0 · \ ~ \ (.o 5:~>"-) ~ 0 · 
Final volume (ml) ¢:> :=. Zs:5\\IO • 'Z..Svd '- .. -
Initial volume (ml) or weight (G)£='0 =SO~\ 
Dilution factor ::!N\. \!'}= \. ~~ 

RD = 
FV = 
ln. Vol. 
Dil = 

Reported Calculated 

Conce:t:ion Concentration Acceptable 
# Sample ID Analvte '""" 1"'-">\ V!.. l (Y/Nl 

\ J1.-\ 2.\o '::a\v 2..\0~'- '\ 
z. l>..s l.\.. \,-)0 l.\: '1.::/"""" '-\.., 
3. ~ ~:=\ g.;;__~ ~'* 

~ ~e- 0 .. ">"\ 0 .-:::.\ _'-i 
s ?'D \CI-'-"<. l 0 ·"'t- I 

{p C< '6 .\,o %-\.:::.? 
""\ f'.o C,.'\) -~ 14:\ ll..:\ 
a 6-A '"' .-s 

~q:s 

"'\ \=.e. '1.\.:AO 0.~0 

\0 ?In 'lA \..'\ ,, 
~ '6'200 'X7...o0 

\~ '""::. ~"7 b'b"Z-
\'?, rv: \\.""\. \'\. :\ 
\~ tJc.- S.~-S. ~9, .:S 
\'S c..,._ 8:\"> 0a\\.... 'K"'\.'1,. we,.\'-

llo l'b lS.-L ~ ~-t: 
n \) \~a .. S l'P -'l::> 
\~ 0P 'Zo~ "2-Z> .. '2..., 
\", ~ 4~.~ ~%-~ 
7.o '\.6 0_0\~ D-Ol'+ 'lr 

~ 
Note: _____________________________________ _ 

RECALC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:LofL 
Reviewer: 89 

2nd reviewer: ~ 

/j'l ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
{Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
y, N N/A Are all detection limits below the CRDL? 
v 
Detected analyte results for ---=Sk--===-------'?<='-'_,...->-' _\,____ ______ were recalculated and verified using the following 
equation: 

Concentration = IRDliFVliDill 

RD = 
FV = 
ln. Vol. 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samole ID 

-:2.\ 
Z-2-
'L'S 
Z.LI( 

-z.s. 
2...<-.<? 

'Z....\ 
z._<c, 
L.~ 

~ 

7-.\ 
02._ 
.:::,s 
~ 

Recalculation: 

Analvte 

~e..... 

~\ 

f\.s 
~ 
\?:c 
CA. 
C-< 
LQ, 

c..,.._._ 

\=e.... 
?~ 

1--A.tt 
\-'\.~ 
{A 

Reported Calculated 

co~~~\;;~~ion Conc~~ation Acceptable 
(v-.,_,' ~ ) IY/Nl 

"-' -....> 

''"'~-..)~\'- ~ \ !S.V>..\. "-
~7n_, ~'"'<::'\,;;' . \ ~-+ 

\,Z... \ ~"S '-\ 
~.:I 'b~~~ 

D·S\ 0."5;\ 

'2-1...'1-c:::C> 'l..I...V::O 

(o.<;o h .I,LJ 

l.U.'*OOD 2,1.\,'\:000 

\.<..~ \\~ ... ~ 
~'-1.:0 ~'3o ~ 
'Z.Z..-~ zz._::, _'-\ 

'"~ l\'i'\0 

LO\ \cY\ 
4'2..\a <.Ia \ \....- ~ "2,.\o<.>c; \ '-...,.. "' u '-.,) 

..... ~ 
Nore: ____ ·~~~~~=--~------------------------------

RECALC.4SW 



LDC Report# 36773G6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 16, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-116987-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB19-AQ 460-116987-1 Water 07/11/16 
CFMW-064-S0-0-0.5 460-116987-2 Soil 07/11/16 
CFMW-064-S0-0.5-2 460-116987-3 Soil 07/11/16 
CFMW-064-S0-10-12 460-116987-4 Soil 07/11/16 
CFSB-119-S0-0-0.5 460-116987-7 Soil 07/12/16 
CFSB-119-S0-0.5-2 460-116987-8 Soil 07/12/16 
CFSB-119-S0-1 0-12 460-116987-9 Soil 07/12/16 
CFSB-114-S0-0-0.5 460-116987-10 Soil 07/12/16 
CFSB-114-S0-0.5-2 460-116987-11 Soil 07/12/16 
CFSB-114-S0-10-12 460-116987-12 Soil 07/12/16 
CFMW-061-S0-0-0.5 460-116987-13 Soil 07/12/16 
CFMW-061-S0-0.5-2 460-116987-14 Soil 07/12/16 
CFMW-061-S0-10-12 460-116987-15 Soil 07/12/16 
CFMW-EB20-AQ 460-116987-16 Water 07/12/16 
CFMW-025a-S0-0-0.5 460-117124-1 Soil 07/13/16 
CFMW-025a-S0-0.5-2 460-117124-3 Soil 07/13/16 
CFMW-025a-S0-1 0-12 460-117124-4 Soil 07/13/16 
CFMW-025a-S0-35-40 460-117124-5 Soil 07/13/16 
CFMW-EB21-AQ 460-117124-6 Water 07/13/16 
CFSB-1 04-S0-0-0.5 460-117124-7 Soil 07/13/16 
CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 
CFSB-1 04-S0-1 0-12 460-117124-9 Soil 07/13/16 
CFSB-1 02-S0-0-0.5 460-117124-10 Soil 07/13/16 
CFSB-1 02-S0-0.5-2 460-117124-11 Soil 07/13/16 
CFSB-102-S0-10-12 460-117124-12 Soil 07/13/16 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-109-S0-0-0.5 460-117124-14 Soil 07/13/16 
CFSB-109-S0-0.5-2 460-117124-15 Soil 07/13/16 
CFSB-1 09-S0-1 0-12 460-117124-16 Soil 07/13/16 
CFSB-110-S0-0-0.5 460-117124-17 Soil 07/14/16 
CFSB-110-S0-0.5-2 460-117124-18 Soil 07/14/16 
CFSB-110-S0-10-12 460-117124-19 Soil 07/14/16 
CFMW-EB22-AQ 460-117124-20 Water 07/14/16 
CFMW-064-S0-0-0.5MS 460-116987-2MS Soil 07/11/16 
CFMW-064-S0-0-0.5MSD 460-116987 -2MSD Soil 07111/16 
CFMW-064-S0-0.5-2MS 460-116987-3MS Soil 07/11/16 
CFMW-064-S0-0.5-2MSD 460-116987 -3MSD Soil 07/11/16 
CFMW-064-S0-0.5-2DUP 460-116987-3DUP Soil 07/11/16 
CFMW-061-S0-0-0.5DUP 460-116987-13DUP Soil 07/12/16 
CFMW-061-S0-0.5-2MS 460-116987 -14MS Soil 07/12/16 
CFMW-061-S0-0.5-2MSD 460-116987-14MSD Soil 07/12/16 
CFMW-025a-S0-0-0.5MS 460-117124-1MS Soil 07/13/16 
CFMW-025a-S0-0-0.5MSD 460-117124-1MSD Soil 07/13/16 
CFMW-025a-S0-1 0-12MS 460-117124-4MS Soil 07/13/16 
CFMW-025a-S0-1 0-12MSD 460-117124-4MSD Soil 07/13/16 
CFMW-025a-S0-1 0-12DUP 460-117124-4DUP Soil 07/13/16 
CFMW-EB21-AQMS 460-117124-6MS Water 07/13/16 
CFMW-EB21-AQMSD 460-117124-6MSD Water 07/13/16 
CFMW-EB21-AQDUP 460-117124-6DUP Water 07/13/16 
CFSB-1 09-S0-0-0.5MS 460-117124-14MS Soil 07/13/16 
CFSB-1 09-S0-0-0.5MSD 460-117124-14MSD Soil 07/13/16 
CFSB-1 09-S0-0-0.5DUP 460-117124-14DUP Soil 07/13/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total organic carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB19-AQ, CFMW-EB20-AQ, CFMW-EB21-AQ, and CFMW-EB22-AQ 
were identified as equipment blanks. No contaminants were found with the following 
exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB19-AQ 07/11/16 Fluoride 46.5 ug/L CFMW-064-S0-0-0.5 
CFMW-064-S0-0.5-2 
CFMW-064-S0-10-12 

CFMW-EB20-AQ 07/11/16 Fluoride 57.1 ug/L CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFMW-025a-S0-35-40 

CFMW-EB21-AQ 07111/16 Fluoride 52.5 ug/L CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-109-S0-1 0-12 

CFMW-EB22-AQ 07/11/16 Fluoride 45.4 ug/L No associated samples in 
this SDG 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

5 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limitsi (Limits) Flag A or P 

CFMW-064-S0·0.5-2MS/MSD Fluoride 68 (90-11 0) 67 (90-11 0) J- (all detects) A 
(CFMW-064-S0-0-0.5 
CFMW-064-S0-0.5-2 
CFMW-064-S0-10-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-1 0-12 
CFSB-114-S0-0-0.5 
CFSB-114-S0-0.5-2 
CFSB-114-S0-10-12 
CFMW-061-S0-0-0.5 
CFMW-061-S0-0.5-2 
CFMW-061-S0-1 0-12) 

CFMW-025a-S0-1 0-12MS/MSD Fluoride 64 (90-110) 64 (90-11 0) J- (all detects) A 
(CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-104-S0-0-0.5 
CFSB-1 04-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-102-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

6 
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LCSIO LCS LCSO 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A or P 

LCS/0 Fluoride 116 (90-110) 117(90-110) J+ (all detects) A 
(CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-104-S0-0-0.5 
CFSB-104-S0-0.5-2 
CFSB-1 04-S0-10-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-1 02-S0-1 0-12 
CFSB-109-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12) 

LCS/0 Fluoride 114 (90-110) 116 (90-110) J+ (all detects) A 
(CFMW-064-S0-0-0.5 
CFMW-064-S0-0.5-2 
CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-1 0-12 
CFSB-114-S0-0-0.5 
CFSB-114-S0-0.5-2 
CFSB-114-S0-1 0-12 
CFMW-061-S0-0-0.5 
CFMW-061-S0-0.5-2 
CFMW-061-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and LCS/LCSD o/oR, data were qualified as estimated in twenty
seven samples. 

7 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-116987-1 

Sample Analvte FlaQ AorP Reason 

CFMW-064-S0-0-0.5 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-064-S0-0.5-2 duplicate (%R) 
CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-1 0-12 
CFSB-114-S0-0-0.5 
CFSB-114-S0-0.5-2 
CFSB-114-S0-1 0-12 
CFMW-061-S0-0-0.5 
CFMW-061-SO-O.S-2 
CFMW-061-S0-10-12 
CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-104-S0-0-0.5 
CFSB-104-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-1 02-S0-0-0.5 
CFSB-1 02-S0-0.5-2 
CFSB-102-S0-1 0-12 
CFSB-1 09-S0-0-0.5 
CFSB-109-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-11 0-S0-0.5-2 
CFSB-11 0-S0-1 0-12 

CFMW-064-S0-0-0.5 Fluoride J+ (all detects) A Laboratory control samples 
CFMW-064-S0-0.5-2 (%R) 
CFMW-064-S0-1 0-12 
CFSB-119-S0-0-0.5 
CFSB-119-S0-0.5-2 
CFSB-119-S0-10-12 
CFSB-114-S0-0-0.5 
CFSB-114-S0-0.5-2 
CFSB-114-S0-1 0-12 
CFMW-061-S0-0-0.5 
CFMW-061-S0-0.5-2 
CFMW-061-S0-10-12 
CFMW-025a-S0-0-0.5 
CFMW-025a-S0-0.5-2 
CFMW-025a-S0-1 0-12 
CFSB-1 04-S0-0-0.5 
CFSB-1 04-S0-0.5-2 
CFSB-1 04-S0-1 0-12 
CFSB-1 02-S0-0-0.5 
CFSB-102-S0-0.5-2 
CFSB-102-S0-10-12 
CFSB-1 09-S0-0-0.5 
CFSB-1 09-S0-0.5-2 
CFSB-1 09-S0-1 0-12 
CFSB-11 0-S0-0-0.5 
CFSB-110-S0-0.5-2 
CFSB-110-S0-10-12 

9 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-116987-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-116987-1 

No Sample Data Qualified in this SDG 

10 
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LDC #:_3""6"-'7-'-7""3G::.6"'---
SDG #:,-4,.,6:!'0"'--1'::.!1':'6"'98,_,7':'--1-'---,-----
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: sl5\ liP 
Page:_lof Z.. 

Reviewer:J-:}"'2 / 
2nd Reviewer:~ 

I g'(X) .o 
METHOD: (Ana lyte )_::,T';:ot>:'.:a'-:1 C;<,y~a!!Jn7';id:o'e~('=E';-'PA"'---"'S'-"-W-"-'8""4"'6'-"M'"e"'t'-"ho,d'-'9"'0'-'1-'=2'='BL>-). _;_F-'-'Iu,o,_,rid,.,e~( E"'-P..t:.A,_,S,;.:W'-'-"'84,.,6"-'-"'M"'e-"-th,o,_d -"-9"-05,6"'-A'l.l ____ _ 

TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

II 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

·VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samoles 

Field du~licates 

Sample result verification 

I n"~'"" I nf rlolo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-E819-AQ 

CFMW-064-S0-0-0.5 

CFMW-064-S0-0.5-2 

CFMW-064-S0-1 0-12 

CFSB-119-S0-0-0.5 

CFSB-119-S0-0.5-2 

CFSB-119-S0-1 0-12 

CFSB-114-S0-0-0.5 

CFSB-114-S0-0.5-2 

CFSB-114-S0-10-12 

CFMW-061-S0-0-0.5 

CFMW-061-S0-0.5-2 

CFMW-061-S0-10-12 

CFMW-EB20-AQ 

CFMW-025a-S0-0-0.5 

CFMW-025a-S0-0.5-2 

CFMW-025a-S0-1 0-12 

I I Comments 

/P.... 1<\\.\- \'-\-\ \."" 
~ 
~ 

/A 
~ E?::.' G"'l c,~ t'\c.,"\Cs~ 
sw I Msl<O 
~' \)u? 
sw \L...S"-0 

1--.J 
IX 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~ s..e::__ L.,:;.o;,.-~;. ~~ 

\ 

"l.:.~~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-116987-1 

460-116987-2 

460-116987-3 

460-116987-4 

460-116987-7 

460-116987-8 

460-116987-9 

460-116987-10 

460-116987-11 

460-116987-12 

460-116987-13 

460-116987-14 

460-116987-15 

460-116987-16 

460-117124-1 

460-117124-3 

460-117124-4 

SB=Source blank 
OTHER: 

Matrix Date 

~""-< 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Water 07/12/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 
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LDC#: 36773G6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-116987-1 Level IV 
Laboratory: Test America. Inc. 

Date: ~\3\\1.& 
Page: Zof Z.. 

Reviewer: ~ '9 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056Al 
TOG (Lloyd Kahn) 

Client 10 Lab ID Matrix Date 

18 CFMW-025a-S0-35-40 '"TOC 460-117124-5 Soil 07/13/16 

19 CFMW-EB21-AQ 460-117124-6 Water 07/13/16 

20 CFSB-104-S0-0-0.5 460-117124-7 Soil 07/13/16 

21 CFSB-1 04-S0-0.5-2 460-117124-8 Soil 07/13/16 

22 CFSB-104-S0-10-12 460-117124-9 Soil 07/13/16 

23 CFSB-102-S0-0-0.5 460-117124-10 Soil 07/13/16 

24 CFSB-102-S0-0.5-2 460-117124-11 Soil 07/13/16 

25 CFSB-1 02-S0-1 0-12 460-117124-12 Soil 07/13/16 

26 CFSB-109-S0-0-0.5 460-117124-14 Soil 07/13/16 

27 CFSB-109-S0-0.5-2 460-117124-15 Soil 07/13/16 

28 CFSB-109-S0-10-12 460-117124-16 Soil 07/13/16 

29 CFSB-11 0-S0-0-0.5 460-117124-17 Soil 07/14/16 

30 CFSB-11 0-S0-0.5-2 460-117124-18 Soil 07/14/16 

31 CFSB-11 0-S0-10-12 460-117124-19 Soil 07/14/16 

32 CFMW-EB22-AQ 460-117124-20 Water 07/14/16 

33 CFMW-064-S0-0-0.5MS w 460-116987 -2MS Soil 07/11/16 

34 CFMW-064-S0-0-0.5MSD ~ 460-116987-2MSD Soil 07/11/16 

35 CFMW-064-S0-0.5-2MS f" 460-116987 -3MS Soil 07/11/16 

36 CFMW-064-S0-0.5-2MSD \ 460-116987-3MSD Soil 07/11/16 

37 CFMW-064-S0-0.5-2DUP 460-116987 -3D UP Soil 07/11/16 

38 CFMW-061-S0-0-0.5DUP J.t 460-116987-13DUP Soil 07/12/16 

39 CFMW-061-S0-0.5-2MS q...:, 460-116987-14MS Soil 07/12/16 

40 CFMW-061-S0-0.5-2MSD ~ 460-116987-14MSD Soil 07/12/16 

41 CFMW-025a-S0-0-0.5MS Ct--l 460-117124-1MS Soil 07/13/16 

42 CFMW-025a-S0-0-0.5MSD ~ 460-117124-1MSD Soil 07/13/16 

43 CFMW-025a-S0-1 0-12MS f" 460-117124-4MS Soil 07/13/16 

44 CFMW-025a-S0-1 0-12MSD 460-117124-4MSD Soil 07/13/16 

45 CFMW-025a-S0-1 0-12DUP lt 460-117124-4DUP Soil 07/13/16 

46 CFMW-EB21-AQMS y 460-117124-6MS Water 07/13/16 

47 CFMW-EB21-AQMSD I 460-117124-6MSD Water 07/13/16 

48 CFMW-EB21-AQDUP -t, 460-117124-6DUP Water 07/13/16 

49 CFSB-1 09-S0-0-0.5MS <!._,_) 460-117124-14MS Soil 07/13/16 

50 CFSB-1 09-S0-0-0.5MSD 1 460-117124-14MSD Soil 07/13/16 

51 CFSB-109-S0-0-0.5DUP ~ 460-117124-14DUP Soil 07/13/16 
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VALIDATION FINDINGS CHECKLIST 

Method·Jnorganics (EPA Method Sa~) 

Validation Area Yes No NA 

/. Technical holdin.q times 
__..-

All technical hold ina times were met. 

Cooler temperature criteria was met. ...... 

/1. Calibration 

Were all instruments calibrated daily, each set-uo time? / 

Were the prooer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? ..... 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks oerformed as required? (Level IV onlvl ..... 

Were balance checks performed as required? (Level IV onlvl 
/ 

/11. Blanks 

was a method blank associated with everv sam ole in this SDG? ...... 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

tv. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:: 20% for 
/ waters and,:: 35% for soil samples? A control limit of.:: CRDL(.:: 2X CRDL for soil) 

was used for samples that were~ 5X the CRDL, including when only one of the 
duolicate samole values were < 5X the CRDL. 

II. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS aJJalvzed oer extraction batch? / 

Were the LCS perc~~t recoveries (%R) and re~~tive percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
.--

Were the performance evaluation (PE) samples within the acceptance limits? 
_.... 

WETC-EPA_2010.wpd version 1.0 

Page:~of '2... 
Reviewer: oO 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v-to level IV validation? 

Were detection limits < RL? ~ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. .~ 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. ~ 

Taroet analvtes were detected in the field blanks. / 

WETCMEPA_2010.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I pH TDS Cl~ NO NO SO 0-PO Alk ~ NH TKN TOG Cr6+ CIO 

~ ~ :pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKNfochr6+ CIO. 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

de~:~ pH TDS Cl F NO, NO, SO 0-PO Alk ~ NH, TKN TOG Cr6+ CIO 

D.c. u.'I-'SV pH TDS Cl F NO, NO, S04 0-PO Alk,CI\iNH, TKN TOG Cr6+ Cl04 ...... 
pH TDS Cl F, NO, NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

8_l ~~t-~ pH TDS c{ F )No, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I D. C ·_t:;. \ I PH TDS ca NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS c\-1 NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

[pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

! pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

ni-l Tn!': r.l >' Nn. Nn. !':n. n.Pn Alk r.N NI-l. TI<N Tnr. r.rR+ r.1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: P 

Comments: ___________________________________ _ 
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LDC #: 36773G6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!!9&_ Associated sample units: mglkg 
Sampling date: 07111116 

Blank units:..!!9&_ Associated sample units: mglkg 
Sampling date: 07111116 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Associated 

Field blank tvoe: I circle one) Field Blank I Rinsate I Other: /EB} Associated Samoles: 15-18 

14 I I No Qualifiers 

Blank units:..!!9&_ Associated sample units: mqlkg 
Sampling date: 07111116 

Blank units:..!!9&_ Associated sample units: mqlkg 
Sampling date: 07111116 
Field blank tvoe: I circle one) Field Blank I Rinsate I Other: Associated 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36773G6.wpd 

Page:---.S,.of~ 

Reviewer: S.O 
2nd Reviewer: c::>t.--



LDC #: 36773G6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

tse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ofJ,_ 
Reviewer:~ 

2nd Reviewer: ~ 

( 'ill N/A Was a matrix spike analyzed for each matrix in this SDG? 
yJii!JNJA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y) N N/A Were all duplicate sample relative percent differences (RPD) .::_ 20% for samples? 
7
EVEL IV ONLY: 

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" 11n ..,, . • '"' 0 0 I>I>n 11 • • 

35/36 s F 68 (90-11 0) 67 (90-110) 2-13 J-/UJ/AJ.de.!}. 

43/44 s F 64 (90-110) 64 (90-110) 15-"18", 20-31 J-/UJ/A J.de.!}. 
11 

Comments: ______________________________________________________________________________________________________________ ___ 

36773G6MSD.wpd 



LDC #: 36773G6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(;."'--J"':'Jr'N,/A,_ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
-'--'=-"N.,/A"- Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
7!~EL.I~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
" 1 """ ""n In M.o • Anoluh 01.10 IIi oito\ '1.10 IIi .•• , mon;tol 

LCS/D s F 116 (90-110) 117 (90-110) 15-:J,!!, 20-31 
11 

LCS/D s F 114 (90-110} 116 (90-110) 2-13 

Page:_j,_of~ 
Reviewer: CS;v 

2nd Reviewer: C-t...--

I 

I 

J+det/A (del} 

J+det/A (del) 

Comments: __________________________________________________________________________________________________________________ _ 

36773G6.wpd 



LDC #: '><.-. -(\'""' G \,o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method S,.go ~ Czv.e-'\ 
The correlation coefficient {r) for the calibration of W was recalculated.Calibration date: '1.\'2-p\ \¥2 

Page:~ of~ 
Reviewer: ::';:,Q 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

-:Il--\J \'L'..~ 

Calibration verification 

::!(...'-.) L\. '.2-o 
Calibration verification 

:S.Ul \'-'<.'.\_\<) 
Calibration verification 

Analyte 

G---J 

~ 

~ 

\<:><:.--

Where, . Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Standard Cone. {mg/1) Area r or ,.Z r or ,.Z {Y/N) 

s1 0 0.0484 

s2 0.01 0.393 0.99983 0.99993 

s3 0.025 0.942 s s4 0.05 1.87 

s5 0.1 3.87 

s6 0.2 7.37 

s7 0.4 14.4 

~~ -"\<'--"-

~ 0.\"\lo"~'- o:z.~..._ "1..% "%. 1.2-- ~"'/.:~ 

0,'\~'- ,~-- a,._ '"2_ fa f.' ~ q"2....1!o/.~ ~ 
'Oi..o'\.-t,~ Cld_~ \.'-- lObi"~ If- \0 1:::> "f. \-2-- ~ ~\....- ""'~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·---------------------------------------------

~ 

4-~u~ 



LDC#: &,[\~(,> VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: .-=:\ Q 

2nd Reviewer: ~ 

METHOD: lnorganics, Method Jeo ~,.ec 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LLS Laboratory control sample 

\S'..o\ 

~<; Matrix spike sample 

t'b--0'-\ 

~<:;9 Duplicate sample 

·-zx .-z ... ·'S. 

Comments: -'C"~u 

TOTCLC.6 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

'\"'oc._. \~'-'<.\ ~ 

~~ 
\~(.) 

~~ 
(SSR-SR) 

C-10 1:2.~~\~ ~S"'-·~~ 

\- \. ""'-""::>""" ~ '-.,..- \ oO\ v~:~} .. '-

I eec:alclllated 

II 
eeeor:ted 

I I Acceptable 
%R/RPO %R/RPD (Y/N) 

t 0 '-l; -'-\ (.f?- \01..\q /(?.. ~ 

8;6 '«<?.-- %\-r:.~ ~'+ 

~-~....~~ 3 '"',(<?'YO ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method -=$&-:...=..____,Gsv=.::.;-e__c-=---

Page:_\_of'"\-
Reviewer:~ 

2nd reviewer:-W----

P. ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y. N N/A Are all detection limits below the CRQL? 

,r, \ \c:>C_. 
Compound (analyte) results for ~L:.=i-\_"2>-:-'-----;:------------'reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = p.,- "':>'1\.Q,"';,."\ .'Z. I 

1..\ 1$'!1\o ~'Z. 

P'i ~ lo ">'-"'' ""'~ 
::$"' - \N, \ '2-~ . 'Z.Icf\ ' 

# Sample ID 

\ 

'Z. 

:s 
l.\. 
s 
(o 

I 

~ 

"' to 

\\ 
\(_ 

\~ 

\~ 

I<; 
\~,o 

~· 
\~ 

\'\ 

'2v 

Recalculation: 1,?, "Z.'"\ ~loS _ s'< ~ "(.<. ""\ 

41!.'5 \0 t <-

Reported 
Concentration 

Analyte (VW.\\0.) 

F '"-.'-J 
4\o -">. '-'4 \...-

6-) () S\ ..._, 

~ 0-~'2--

b-) 0"01..;,'-\-

c..0 0 -\'-\-
\: \l.l.:.Y 

~ q_ .'\ \ 
~ s,,~ 

e: to_, 
-p ( -~"\ 

L~ 0 -OCo\ 

c.~ D.c:J.a<-
p ~-::.~ 
~ S:"l. \ ~"\' \...... 

6--) o,&o· 

U--J 0 .C>Io"\ 
c..rJ o.o\'il::, 
""(oC- \\'-'<cO 

_£-_ 5,'2 -~ v"')'--

~ l'2.0.~:h_!p ?:St.:-

Calculated 
Concentration Acceptable 
lw\o-\~) (Y/N) 

41, .:S, ""'\. '- ~ 
'--

0-'."'l 
0.0~?.-

0.04-"\-_ 

0 - \'-!,-

l'-\.l,o 

~-~\ 
·-s-\9;. 

\0-\ 

I. --z..~ 

O.O(o\ 
0. OCr.:>'Z.. 

~-~-::, 
~l-\~\'--

0-?...o 
D.ol::f\ 
o.ot?; 

'\'-1;00 

& .s. '--"'. \ '--
\ZJ,~'l.~ ~ 

Note: ___________________________________ _ 

RECALC.6 



LDC#~:::>""tl~t:,~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~ ~ 

Page:____kof Z 
Reviewer:~ 

2nd reviewer:~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for S,go ~- \.. 
recalculated and verified using the following equatiO: 

reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analvte ~\'<'<J ( ""'"\.~) (Y/N) 

.z_, \:= \' ~ ~ 
\. "--\: 

...., ~ 
~ \\.'\. 

z_-z_ ~ ~.~¥:> s. ·'-tsa [ 

7::?-, .\= :so I L.u. "1.'2-\ :s<> ~ !, .> ~ '1.1.\ 

?_<..\- \=- 8.-\~ g_,~ 

c...:::;. ~ 0 L \."S;. Oc\"S, 

'2fv:, C-to.J 0 L:S,"'\ 0.'::5\ 
21 Cr0 0.\.l...L_ 0 ,. ...... ~_ 

"'Z.'iS e..w 0 ~o<;,!o 6 .o"S;.\o 
'2_(\ \- -z2:,_u, '22>c'\ 

;:>o 'F l\,'2.- \\.'2.-

'S~ ~ ~-\~ ~ -\"\.--
3Z.. ~ 4 ~-1.\- "->'~\ 1._. 4:S.. . ~'-"'\ \ \_ ' ,/ ~ ~ 

Note: __________________________________________________________________________ __ 

RECALC.6 



08/25/16 
The attached zipped file contains two files: 

File Format Description 
I) Readme_ ColumbiaFalls_ 082516.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 460-1 I 6987-1_ TestResultsQC _ vl.xlsx 240-116987-1 367730 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-I IOO if you have any questions regarding this electronic data submittal. 



: LABORATORY DATA CONSULTANTS, INC. -lJJulu 
,:, , , , , , , , , , , , , 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

LC>C:: 

Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

August 31, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on August 10, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #36845: 

SDG# 

240-67287-1 
240-67353-1 
320-19945-1 
460-117573-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, 
Polychlorinated Dioxins/Dibenzofurans, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• US EPA Contract Laboratory Program, National Functional Guidelines for Chlorinated 
Dibenzo-p-Dioxins and Chlorinated Dibenzofurans, Data Review, September 2011 

• USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA National Functional Guidelines for Inorganic Superfund Data Review, August 
2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; 1118, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

l:\Roux Associates\Columbia Falls\36845COV.wpd UL-SF 



Level IV 13,639 pages-DL Attachment 1 

EDD LDC #36845 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest. PC8s (6020A Pb Dioxins F CN- TOC 

LDC SDG# REC"D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) (8290A) (9056A) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 240-67287-1 08/10116 08/31/16 - - 0 8 0 4 0 8 0 8 0 1 - - 0. 8 0 8 - -

8 240-67353-1 08/10/16 08/31/16 - - 0 6 0 3 0 6 0 6 0 1 - - 0 6 0 6 - -
c 320-19945-1 08/10/16 08/31/16 - - - - - - - - - - - - 0 9 - - - - - -
D 460-117573-1 08/10/16 08/31/16 4 6 2 9 2 3 2 9 2 9 0 1 - - 2 11 2 11 0 8 

otal T/CR 4 6 2 23 2 10 2 23 2 23 0 3 0 9 2 25 2 25 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 17 

Shaded cells indicate Level IV validation (all other cells are Lever Ill validation). These sample counts do not include MS/MSD, and DUPs L:\RouxAssociates\Columbia Falls\36845ST.wpd 
---· 



LDC Report# 36845A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67287-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

C F I SS-031-S0-0-0 .5 240-67287-1 Soil 07/13/16 
CFISS-031-S0-0.5-2 240-67287-2 Soil 07/13/16 
CFI SS-040-S0-0-0. 5 240-67287-3 Soil 07/13/16 
CFISS-040-S0-0.5-2 240-67287-4 Soil 07/13/16 
CFISS-038-S0-0-0.5 240-67287-5 Soil 07/14/16 
CFISS-038-S0-0.5-2 240-67287-6 Soil 07/14/16 
C F I SS-039-S0-0-0 .5 240-67287-7 Soil 07/14/16 
C Fl SS-039-S0-0. 5-2 240-67287-8 Soil 07/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Compound %0 Samples Flag A or P 

07/27/16 2,4-Dinitrophenol 25.5 CFISS-031-S0-0-0.5 UJ (all non-detects) A 
(03:05) CFISS-040-S0-0.5-2 

CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 

07/27/16 lndeno(1,2,3-cd)pyrene 22.2 CFISS-031-S0-0-0.5 J+ (all detects) A 
(03:05) CFISS-040-S0-0.5-2 

CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 

4 
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Associated 
Date Comoound %0 Samples Flag A or P 

07/27/16 lndeno(1 ,2,3-cd)pyrene 22.2 CFISS-038-S0-0-0.5 NA -
(03:05) 

07/27/16 Dibenzo(a,h)anthracene 20.8 CFISS-031-S0-0-0.5 J+ (all detects) A 
(03:05) CFISS-039-S0-0-0.5 

07/27/16 Dibenzo(a, h)anthracene 20.8 CFISS-040-S0-0.5-2 NA -
(03:05) CFISS-038-S0-0-0.5 

CFISS-038-S0-0.5-2 

07/27/16 Benzo(g,h,i)perylene 21.3 CFISS-031-S0-0-0.5 J+ (all detects) A 
(03:05) CFISS-038-S0-0-0.5 

CFISS-039-S0-0-0.5 

07/27/16 Benzo(g, h, i)perylene 21.3 CFISS-040-S0-0.5-2 NA -
(03:05) CFISS-038-S0-0.5-2 

07/27/16 lndeno(1 ,2,3-cd)pyrene 34.6 CFISS-031-S0-0.5-2 J+ (all detects) A 
(14:26) Dlbenzo(a, h)anthracene 31.5 CFISS-040-S0-0-0.5 J+ (all detects) 

CFISS-039-S0-0.5-2 

07/27/16 Benzo(g,h,i)perylene 30.9 CFISS-031-S0-0.5-2 J+ (all detects) A 
(14:26) CFISS-039-S0-0.5-2 

07/27/16 Benzo(g, h, i)perylene 30.9 CFISS-040-S0-0-0.5 NA -
(14:26) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VL Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36845A2A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 240-67287-1 

I Sam~le I ComE:ound I Flag I AorP 

CFISS-031-S0-0-0.5 2,4-Dinitrophenol UJ (all non-detects) A 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 

CFISS-031-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 

CFISS-031-S0-0-0.5 Dibenzo(a,h)anthracene J+ (all detects) A 
CFISS-039-S0-0-0.5 

CFISS-031-S0-0-0.5 Benzo(g, h, i)perylene J+ (all detects) A 
CFISS-038-S0-0-0.5 
CFISS-039-S0-0-0.5 
CFISS-031-S0-0.5-2 
CFISS-039-S0-0.5-2 

CFISS-031-S0-0.5-2 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
CFISS-040-S0-0-0.5 Dibenzo(a,h)anthracene J+ (all detects) 
CFISS-039-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36845A2a 

SDG #: 240-67287-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~<3,}& 
Page:_Lof 7 

Reviewer: 7? 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ~alidatiao A[ea 

Samole receioVTechnical holdina times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQILODs 

Taraet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-031-S0-0-0.5 

CFISS-031-S0-0.5-2 

CFISS-040-S0-0-0.5 

CFISS-040-S0-0.5-2 

CFISS-038-S0-0-0.5 

CFISS-038-S0-0.5-2 

CFISS-039-S0-0-0.5 

CFISS-039-S0-0.5-2 

Notes: 

I I 
A ,,t.. 

b 
AtA % 

QvJ 
h. 
N 
A 
M <!)::, 

A. IA'h 
}./ 

/J. 
A 
A 
.6. 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 
L:\Roux Associates\Columbia Falls\36845A2aW.wpd 1 

Commects 

~p "'- .=-1..:.. 

D = Duplicate 
TB =Trip blank 

~0 

EB = Equipment blank 

/,.... IcY..._ .3C 

e..wk0 

SB=Source blank 
OTHER: 

I 

LabtD Matrix Date 

240-67287-1 Soil 07113116 

240-67287-2 Soil 07113116 

240-67287-3 Soil 07113116 

240-67287-4 Soil 07113116 

240-67287-5 Soil 07114116 

240-67287-6 Soil 07114/16 

240-67287-7 Soil 07114116 

240-67287-8 Soil 07114116 

I I II 



VALIDATION FINDINGS CHECKLIST Page:_L_ot_ ;;._. 
Reviewer: f'-7 

2nd Reviewer: ;; / 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_827DD_rev01.wpd 



LDC #: 3& ~"\ _.._ ;;La_ VALIDATION FINDINGS CHECKLIST Page:.,.....of.,.... 
Reviewer: P'l 

2nd Reviewer:~ 

Level IV ChecklisLB270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .• 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo{b)fluoranthene Z72.. Pery/ene 

C. 2-Ch\orophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h}anthracene DODD. cJs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i}perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Oimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitropheno\ GG. Acenaphthene ZL Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethy/phenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TIT. 1-Methy/naphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo(b}thiophene NNNN. 

Q. 2,4-Dichforophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Dfethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: <.S~g-'1/S~r)<l.. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

r~se~~ee qualifiCations below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y /A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

\. 'V'.N rf.J/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
Yl 1/ N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- i/~7/1" (!MI - 1, HI-I x-. .- I 'f-9{o 7 

+- o~oB j.JJ #). .-,. /II~ ibO- 38/Nb 
+ /<.f.K 2.0·K I 
"t LLL :2./·:!> .; 

of -fh-71!& llCN- ~ JJ.j 3{(, ~, .3 x 
-1 l'h~ t<-r-1-- .7./·5 J 
-1- LLL .:3D· Cj IY 

CONCAL.wpd 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

J-1 uJ I fJ. tvf) 

jfJe.f lt\ I '"!._ (, 7 0< 
I 7 Pi[_ 

J lr. 7 

J-IJ~-1 /A "''I (1,..,.. 
.l ott!~ 

i'_ 2.V [)e.-



LDC#: ..3 c. .r f(r /7.) "'~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 7 Page: __ of __ -' 

Reviewer: FT 

2nd Reviewer: C4 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/21/2016 A 

gcms5 s 
GG 

uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Where: 

Recalculated 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5923 1.5923 5.4 

0.9990 0.9990 3.1 

1.1033 1.1033 2.5 

1.1645 1.1645 3.8 

0.8659 0.8659 4.9 

1.0862 1.0862 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.4 

3.1 

2.5 

3.8 

4.9 

6.3 



LDC #: -3 ".8 ~S /7 d."'' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: C?t 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C;J/(A1J(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, C5 =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 UA/-5"" 1/'Z"l/1(, A (1st IS) /.S""'/<').3 t·'-tfo /· (.. Y-.3 
O.!:oB s (200 IS) 0. '7 '! "'/V ;.o:3'"'; /·03'! 

qq (3"1S) /·/03? ;. 1'/ (, 1-/'1/.,. 
Ul./ (4"1S) 1-IWf'l I. '":z-;z- /·N2-
cEt: (5" IS) o. $rbS'7 O.'ia/2/ O.J'f2/ 
£1:-I rs• IS\ /·!H. 6;)..... ;. /77 /•J77 

2 
l~~s- 7/Z7 ~(, 11<1 IS\ /.S"'/ 'i ;. SJ'}{ 
I'll f.:. (200 IS) /· 0 y'"f fol't 

(3"1S) l/0 'If lfo}( 
(4" IS) !·l'i'l !·t~Y 
(5" IS) 0._7<J $/?;, CJ-7'jlt3 

I (6" IS) / Ng7 j·/J?; 

3 (1st IS\ 

(200 IS) 

(3"1S) 

(4"1S) 

(5" IS) 

rs• IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

3·;2.- 3-~ 
'i·U 10 
3·& 0;J' 

V'7' 1'1 
}"'/ /-I 
8"· .3 K'-:3, 

0· 3 t73 
S"·O so 
(J. ':; a~-

/7 /· 7 
7·-K 7-<1-' 
/ ·3 9.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sam ole ID: JJ/ 

Surrogate 
Soiked 

Nitrobenzene-dS SO·O 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,, 
2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl~d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole ID: 

Surrogate 
Solked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl·d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

~IIDDI"'II.It"'ou,.,.l 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

<0·7 if! 
:u,~.; so 
JO·'/ I./I 
/t..z. 82-

17·"! ${p 

'".r 33 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

Lf/ 0 
.w 
<fl 

..3..7--

3/. 
.3~ l! 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <36J-Yr-AOJ'\ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_£[ 

2nd Reviewer: =">~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC =Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \,C6 ~1<0 - ~ '0 \ 1'-\ \o 

I I 
Spike Spike II I CS II . 1 esc II 
Ad~d Conce~ion 

I II II Compound ( k.. ) ( oiiU' ) Percent Recove!X Percent Recove!X 

""' 
~,r.,.n I r.!l q r.!ln "' ,,, "' ,,, 

Phenol ~-::.? tJA u" I N6. st.U y.Q 

N-Nitroso-dl-n-propytamine _s.ol 90 'lD 
4-Chloro-3-methylphenol '2-llR ~"='J I(~ / 
Acenaphthene "3.00 90 90 / 
Pentachlorophenol (, . (,..., !o.'-1~ o.,/ 97 / 
Pyrene ?:.. ?"') I/ '3 .oz. ~I ~~ tJ ~r/ 

/ 

1 CS£1 esc I 
RPD I 

/ 

Comments: Refer to LaboratorvControl Sample/LaboratorvControl Sample Duplicates findings worksheetforlistofgualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 0" / 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I.lN.l(DFl(2.0l Example: 
(A,,)(RRF)N,)(Vj)(%5) #I ~I1 

A, = Area of the characteristic ion (EICP) for the Sample I.D. ' : 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

If" ?;,7S" I ('/0) {t) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract In milliliters (ml) or t.. ?><=tl "'!/ (;.o,tt,2)(1c. ,3..)~ (o. 'f&~ 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) o. 0> 1 /)()-Df = Dilution Factor. 

,.,.,(! 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Samole ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36845A3a 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67287-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-031-S0-0-0.5 240-67287-1 Soil 07/13/16 
C F ISS-040-S0-0-0. 5 240-67287-3 Soil 07/13/16 
CFISS-038-S0-0-0.5 240-67287-5 Soil 07/14/16 
CFISS-039-S0-0-0.5 240-67287-7 Soil 07/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
8081B 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%BO) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36845A3A_RA4.DOC 



All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
67287-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36845A3a VALIDATION COMPLETENESS WORKSHEET Date: s/z.t-fb 
Page:_Lof_L 

Reviewer: P7 
SDG #: 240-67287-1 Level IV 
Laboratory: Test America Inc. 

2nd Reviewer:~ 
METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea I I Commeots 

I. Sample receipt/Technical holding times p._,6_ 
II. GC Instrument Performance Check /),. 

Ill. Initial calibration!ICV D.-1/:>.. % 1160 /.d ~-z-0 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

""' 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Continuing calibration A 
Laboratory Blanks ~ 
Field blanks tJ 
SurroQate spikes /\':? D. 
Matrix spike/Matrix spike duplicates ~ e..:> 
LaboratoiV control samoles /><. I-C...') 

Field duplicates N 
Compound quantitation/RULOQ/LODs D. 
Target compound identification 

System Performance 

"' '" . ,, ' .. , 
A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-031-S0-0-0.5 

CFISS-040-S0-0-0.5 

CFISS-038-S0-0-0.5 

<!.-FI'>S- 01.<1- so- o-

A. 
1\ 
h.. 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

"·"" 

Notes. 

I I 
L:\Roux Associates\Columbia Falls\36845A3aW.wpd 

~~eN -=z-a 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabJD 

240-67287-1 

240-67287-3 

240-67287-5 

..) _...., 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/14/16 

~"lv 7/14/11,.. 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides EPA SW 846 Method 8081 

Level IV checklist_8081A_rev01.wpd 

Page:_0t___:~--
Reviewer: f1 

2nd Reviewer: C:......----"" 



LDC#: VALIDATION FINDINGS CHECKLIST 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I i %R? 

any percent recovery (%R) was Jess than 10 percent, was a reanalysis performed 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

LevellV checklist_8081A_rev01.wpd 

Yes No NA 

Page:.2of 2----' 
Reviewer: F'T 

2nd Reviewer: a-/ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: __________________________________ -=============================================================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp Jist pcb pest.wpd 



LDC#: c3 ~ %V s- .P'} d"-

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ~of __ / 

Reviewer: FT 

2nd Reviewer: S ---
The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

- --·-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

--

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC #: .3G. .¥"</ .J/5'-3~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: Q::t 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: d t:.<r j< .~-P!}- 3 "l. 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: /of___::" 

Reviewer:____EI 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)I CCV I ID Date Compound 
CF/ Cone. # 

Cone. CCV 

u.V- '-l 1\.. en:;~., ...... \~ l 4fJ. 1100 0(1' Ss' 1 ~~l~ 1611 
lYle \fun:<..\ ei<I,G( ~ too 91-0 

0~?\ 
1'-J ~PI )oO IOO .. \00 "t~ . .,-

2 
C!.aA/-.; '7/"lt.o \Jv fO 0 I o ":!:> 
fo~; fOO '1S.~ 

fOO 1 0 l 
[., 1 o-o "12--~ 

3 

4 

I Recalculated II Reported I Recalculated 
I 

I II I I 
CF/ Cone. %0 %0 

CCV 

'TI· <.), "]/,Y -,..;,....-
91·0 1·0 "1·0 
\o o o. 0 tJ,O 

-"lo . .;- (,,.,. (,,, 

I o"·""~ "'· ~ -p."j 

"K-~ t.f-'5"" 41\ 
_100. f 'D-7 o./ 
'17--~ 

,_;-
'1.~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:____(ot_/ 
Reviewer: FT 

2nd reviewer: G-<"" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

SamoleiD: d.t~ 

II Surrogate 
Surrooate Column Sol ked 

I I I I 
T etrach!oro-m·xylene I iltA'v tjc? 

Tetrachloro-m-xylene o..+>l 
Oecachlorobiphenyl <!A/?1-' 
Decachlorobinhenvl .;::;;;;- 1 1/ 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachtoro-m-xylene 

Oecachlorobiphenyl 

Oecachlorobiohenvl 

SamnleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Oecachlorobiohenvl 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Oecachlorobiphenyl 

Decachlorobinhen\Jl 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Surrogate Percent 
Found Recoverv 

I Re~orted 

(oO.. (q \Z.O\ 

7'1·"'1 . l '1-0 
lo -:,,(, \1-I 
sil:of 11'6 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I ReE!:orted 

I 

I 

I 

I 

Percent I Percent 
Recoverv Difference 

Recalculated I I 
1?- I I~) 

IW vO 
11-7 ~1 
IIV \1( 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Nctes:'---------------------------------------------------------------------------



LDC#: ~ ~lt "!r/f a..._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page:~t__::' 
Reviewer: z- ? 

2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 00* (SSC-5C)/SA Where: SSC = Spiked sample concentration 
SA ~ Spike added 

SC = Concentration 

RPD ~ I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \.<1.6 1.\loo- "'::>2 l o4"'1 

,- LCS I' LCSD II LCS/LCSD I, 
Percent Recovery! Percent Recovery II RPD ~~ 

J Reported J Recalc. Jl Reported J Recalc. IJ Reported I Recalc. 1
1 

gamma-BHC .,JJ::, l_<]_Q _ _I _ _:to I -------4,4'-DDT -~-•-· r r - -" D· \\2 -,- f - 11 ')£ tJ I ~ 4 !VI>r --------------

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

I' / Page: __ of __ 

Reviewer: C 2 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: ' G ./ 

/vlN N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)(V,)(DFll2.0l Example: 
(I',,)(RRF)(V0 )(V,)(%S) 

1!oo- ;:,s 1 o~~ 
\ 

A, = Area of the characteristic ion (EICP) for the Sample I. D. Li!-~ ,'-1 -o o T 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( ~-z. oz..,4t.p 1-1 J, (] tJO J c,o) I, = Amount of internal standard added in nanograms (ng) 

vo = Volume or weight of sample extract in milliliters (ml) or ( 1. ~ "11 'J1'19C .o """" ) (\'·o)(~) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o. I \ "2-. ~:J \~ %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Comoound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36845A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67287-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-031-S0-0-0.5 240-67287-1 Soil 07/13/16 
CFISS-031-S0-0.5-2 240-67287-2 Soil 07/13/16 
CFISS-040-S0-0-0.5 240-67287-3 Soil 07/13/16 
CFISS-040-S0-0.5-2 240-67287-4 Soil 07/13/16 
C F I SS-038-S0-0-0. 5 240-67287-5 Soil 07/14/16 
CFISS-038-S0-0.5-2 240-67287-6 Soil 07/14/16 
CFISS-039-S0-0-0.5 240-67287-7 Soil 07/14/16 
CFISS-039-S0-0.5-2 240-67287-8 Soil 07/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Column Surroaate %R {Limits) Compound Flag AorP 

CFISS-040-S0-0-0.5 CLP 1 Decachlorobiphenyl 152 (30-150) All compounds NA -

CFISS-039-S0-0-0.5 CLP 1 Decachlorobiphenyl 160 (30-150) All compounds NA -

4 
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All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
67287-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36845A3b VALIDATION COMPLETENESS WORKSHEET Date: &p"Z//1 /P 
SDG #: 240-67287-1 Level IV 
Laboratory: Test America Inc. 

Page:-:-?~ 
Reviewer: ~ 

2nd Reviewer: 
METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

I llalidaticc tuea 

Sample receipt/Technical holdinq times 

Initial calibration/ICV 

Continuino calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / t > 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

'n, oil nf "' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-031-S0-0-0.5 

CFISS-031-S0-0.5-2 

CFISS-040-S0-0-0.5 

CFISS-040-S0-0.5-2 

CFISS-038-S0-0-0.5 

CFISS-038-S0-0.5-2 

CFISS-039-S0-0-0.5 

CFISS-039-S0-0.5-2 

Notes. 

II 

I I Cammects 

At A 
AdJ. 

A v/o fl.:.. f) .._ 
~ }cAl .:= "PO 

~ 

A 

N 
_sw 

N cv7 
/::>.. 1-C..-.:::> 

"' A 

A 
.A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D = Duplicate 
TB =Trip blank 

cw 

EB = Equipment blank 

..,_ P(:J 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

240-67287-1 Soil 07/13/16 

240-67287-2 Soil 07/13/16 

240-67287-3 Soil 07/13/16 

240-67287-4 Soil 07/13/16 

240-67287-5 Soil 07/14/16 

240-67287-6 Soil 07/14/16 

240-67287-7 Soil 07/14/16 

240-67287-8 Soil 07/14/16 

II 
L:\Roux Associates\Columbia Fa!ls\36845A3bW.wpd 
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Method· 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_L_ot 7-

Reviewer: F:-~ 
2nd Reviewer: C 



LDC #: <3 /., :IS 'f S 1'};.3 b 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_!:"of ?-
Reviewer: f7 

2nd Reviewer: d..,../ 



LDC #: ~&J" $/-1 ;1<96' 

METHOD: ~ HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

1\1 /A Were surrogates spiked into all samples and blanks? 
YIN /A Did all surrogate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (limits) 

?., t.\.. f> \ e' 15":2- ( ),o- lsD ) _\'trJ,AA 
( ) 

( ) 

I -.\- J II,O ( -\, ) 

( ) 

( ) 

I I I I I 
( 

i I 
( 

( 

I I I I I 
( 

i I 
( 

( 

I I I I I 
( 

i I 
( 

( 

I I I I I 
( 

i I 
( 

( 

I I I I I 
( 

i I 
( 

( 

SurroQate Compound Surrogate Compound Surrogate Compound SurroQate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terphenyl-014 T 3 4-Dinitrotoluene 

c· a a a-Trifluorotoluene I Fluorobenzene fFBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin 

0 Bromochlorobenene J n-Triacontane p 1-methvlnaphthalene v Tri-n-oroovltin 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (OCAA) w Tributvl Phosohate 

' 1 4- , rn•R\ R 4- X 

SUR_r1.wpd 

Page:~of__2 
Reviewer: FT 

2nd Reviewer: 5--

Qualifications 

/P I'll'? 

j, 

I 

I 

I 

I 

I 
y Tetrachloro-m- xylene 

z 2-Bromonaphthalene 

AA Chloro-octadecane 

BB 2 4-Dichloroohenvlacetic acid 

cc 2 5-Dibromotoluene 



LDC#: <3"- ,Y</.l71dh VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: __ of / 

Reviewer: FT 

2nd Reviewer: 9'< 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated . 

%RSD 

11.5 

7.4 



LDC#: <3" .[( ~s-;'} 3) 

--METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_(of / 

Reviewer:___EI 
2nd Reviewer: Cl:::(, 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)/ CCV I CF/ Cone. # 

Cone. CCV 

1 l!eAJ o s~ "! 1!1-'- lllo 12c..o-l {!. \..f ,_ \000 "'1\q 

t!..vf I \00 0 c:'IS<>J 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I CF/Conc. %0 %0 
CCV 

"'~TI·4 .,_ I :z.... I 
'"(S 'a ._""J. '-/. l 't . ) 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: ~Gcf¥~?']~ 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identifi9d below using the following calculation: 

%Recovery: SF/SS"' 100 

.......... ·-·-· i -
Surrogate 

I 
I De~ 

SamoleiD 

Surra ate 

I 

Surrogate Comoound 

A Chlorobenzene (CBZ) G 

B 4-Bromofiuorobenzene {BFB} H 

c· a,a,a-Trifiuorotoluene I 

D Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1.4-Difluorobenzene fDFB) l 

SURRCLC_r1.wpd 

Where: sF ~:surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate l Surrogate 
Spiked Found 

I I I 

I 
<!..\,f"Y-

I 
9J.O 

I 
~-l 

(!.,vjO I ,so.o :, ·"1 

Surrogate 
Column/Detector Found 

I 

Surroaate Compound Surroaate Comoound 

Octacosane M Benzo{e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl {DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane a Dichloroohenvl Acetic Acid fDCAA\ 

Bromoben2ene R 4-Nitronhenol 

l 
I 

I 

s 
T 

u 

v 
w 
X 

Percent l Percent 
Recovery Recovery 

ReE:orted I Recalculated 

~~~ 
j1.J 

I 
~~~ 

Re[!orted Recalculated 

Surroqate Comoound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-oroovltin BB 

Tributvl Phosohate cc 
Trinhenvl Phosnhate 

Page:~f-/ 
Reviewer: FT 

2nd reviewer: 0( 
'--

I Percent 
Difference 

I 

I 

0 

D 

Percent 
Difference 

Surroaate Comoound 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2,4-0ichloroohenvlacetic acid 

2,5-Dibromotoluene 



LDC#: c..3 t:..}{~S"~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:___j;f_/ 

Reviewer:_fl 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(((SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))"1 00 

LCS/LCSD samples: \.!!--':> LJlp 0 - ;,-'? \ \7-4 

I~ 
Spike 
Ad 
~~) ( .... 0 

I LCS ~LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310} 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Aroct..J \2'- C) 0·3?.:2, ,.:J{). 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 
Conce')t~on 
(......._ A I Percent Recovery 

LCS '---' ULCSD I Reported I Recalc. 

o. ~"'17 N.[',. 11 '") n"'J 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

>Ji>r 

Comments: Refer to Laborato[Y Control SamQie/LaboratO[Y Control SamQie DuQiicate findings worksheet for Jist of gualifrcat1ons and associated samQies when reQorted results do 

not aaree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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I 
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LDC#: <-4Ms¥T/'J~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

I~ 
~ 

y 
GC HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (Al(Fv)(Dfl Example: 

Page:~f_/ 
Reviewer: ___fl 

2nd Reviewer: c:::J..{___ 

(RF)(Vs or Ws)(%8/1 00) 
Sample I D. L 6':> 'tl. o

!>~ IP-L:J 
Compound Name -A.ra c.lo (" I :l.. cp (..) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = S '11· !! ? (! o) 
Cw) (Jooo) = 

. ' .-

Reported Re~culat~d Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( ) 

pe..e, 12 <,o - l = f;D 5"'\15"5"" ("J..OJ :: I ;u..-o - I - t;.o . I 
(lo-s 'i3 \S" l} (o.oAl-) -;;.... - bl-i .~ -
' -3> - t..IL ·? -

;;C.,O k. 1 ~~ - j;8 ~·" -
-> - 5' !o.l -
-(.. - ~ R·1--_..., - ' s-8 <>j • "' - -:::r ,u. 
- '6 ;:;- s lfo .. c.J 

Comments: NJ..L ;;..- <;:; '1 <f .. 'I t.j 
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LDC Report# 36845A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 29, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67287-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-031-S0-0-0.5 240-67287-1 Soil 07/13/16 
CFISS-031-S0-0.5-2 240-67287-2 Soil 07/13/16 
CFISS-040-S0-0-0.5 240-67287-3 Soil 07/13/16 
CF I SS-040-S0-0 .5-2 240-67287-4 Soil 07/13/16 
CFISS-038-S0-0-0.5 240-67287-5 Soil 07/14/16 
CFISS-038-S0-0.5-2 240-67287-6 Soil 07/14/16 
C Fl SS-039-S0-0-0. 5 240-67287-7 Soil 07/14/16 
CFISS-039-S0-0.5-2 240-67287-8 Soil 07/14/16 
CFISS-040-S0-0-0.SPb 240-67287-9 Soil 07/13/16 
CFISS-040-S0-0-0.SPbMS 240-67287 -9MS Soil 07/13/16 
CFISS-040-S0-0-0.5PbMSD 240-67287-9MSD Soil 07/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flag A or P 

07/30116 CCV (00:08) Thallium 111(90-110) CFISS-031-S0-0-0.5 J+ (all detects) p 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 

07/30116 CCV (01 :08) Thallium 112 (90-110) CFISS-039-S0-0.5-2 J+ (all detects) p 

08/01/16 CRA (09:58) Mercury 64 (70-130) CFISS-031-S0-0-0.5 J- (all detects) p 
CFISS-031-S0-0.5-2 UJ (all non-detects) 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~S(%~) ~~D ('/~~) /Associated Samnles\ Analvte Limits Limits Fla~ A or P 

CFISS-040-S0-0-0.SPbMS/MSD Lead 63 (75-125) 64 (75-125) J- (all detecls) A 
(CFISS-040-S0-0-0.SPb) 

CFISS-036-S0-0-0.SMS/MSD Antimony 37 (75-125) 33 (75-125) J- (all detects) A 
(CFISS-031-S0-0-0.5 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2) 

CFISS-036-S0-0-0.SMS/MSD Zinc 302 (75-125) - J+ (all detects) A 
(CFISS-031-S0-0-0.5 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2) 

For CFISS-036-S0-0-0.5MS/MSD, no data were qualified for Aluminum, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
/Associated Samples) Analvte (Limits) Flag A orP 

CFISS-036-S0-0-0.SMS/MSD Zinc 59 (S20) J (all delecls) A 
(CFISS-031-S0-0-0.5 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2) 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Flag A or P 

CFISS-040-S0-0-0.SPb Lead 25 (<1 0) CFISS-040-S0-0-0.SPb J (all detects) A 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration o/oR, MS/MSD o/oR and RPD, and serial dilution o/oD, data 
were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 240-67287-1 

I Sam~le I Anal);te I Ftaa I AorP I 
CFISS-031-S0-0-0.5 Thallium J+ (all detects) p 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

CFISS-031-S0-0-0.5 Mercury J- (all detects) p 
CFISS-031-S0-0.5-2 UJ (all non-detects) 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

CFISS-040-S0-0-0.5Pb Lead J- (all detects) A 

CFISS-031-S0-0-0.5 Antimony J- (all detects) A 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

CFISS-031-S0-0-0.5 Zinc J+ (all detects) A 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

CFISS-031-S0-0-0.5 Zinc J (all detects) A 
CFISS-031-S0-0.5-2 
CFISS-040-S0-0-0.5 
CFISS-040-S0-0.5-2 
CFISS-038-S0-0-0.5 
CFISS-038-S0-0.5-2 
CFISS-039-S0-0-0.5 
CFISS-039-S0-0.5-2 

CFISS-040-S0-0-0.5Pb Lead J (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Calibration (CCV %R) 

Calibration (CRA %R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (RPD) 

Serial dilution (%0) 

Metals- Laboratory Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 
7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 
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LDC#: 36845A4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67287-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 601 OC/6020N7471 B) 

Date: 2,\\l.o\\'P 
Page:_\ of~ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc A[ea I I Comments 

I. Sample receioUTechnical holding times p..__ h \\~-\""' ,, VJ 

II. ICP/MS Tune ~ 
Ill. Instrument Calibration 8,(,..,:) 

IV. ICP Interference Check Sarr1r;le (ICS) Analysis ~ 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duolicates 

XII. Internal Standard (ICP-MS) 

XIII. Sam ole Result Verification 

XI\/ ,..,, 
"" '' n. 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

ld 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-031-S0-0-0.5 

CFISS-031-S0-0.5-2 

CFISS-040-S0-0-0.5 

CFISS-040-S0-0.5-2 

CFISS-038-S0-0-0.5 

CFISS-038-50-0.5-2 

CFISS-039-S0-0-0.5 

CFISS-039-S0-0.5-2 

CFISS-040-S0-0-0.5Pb 

CFISS-040-S0-0-0.5PbMS 

CFISS-040-S0-0-0.5PbMSD 

h. 
)-.._) 

Sv0 \-118..-v -::. c_.;=:s,_ <:,S-& - >,n-D-o • 'S. H.S.\"<::.Csoro: l.<l.o-b 

\0 
'i::>L-0 I <;::;'G.Q. =Ck':s...<;<,.-~~-:<;o-o-o, 'S (S:OC=> ~z<.~<:> -"''"'""" 
!A LC..", 
~ 
p,._ 
p._ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-67287-1 

240-67287-2 

240-67287-3 

240-67287-4 

240-67287-5 

240-67287-6 

240-67287-7 

240-67287-8 

240-67287-9 

240-67287 -9MS 

240-67287-9MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/13/16 

Soil 07113/16 

Soil 07/13/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
,... 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
,.-

Were %RSD of Isotopes in the tuning solution !!:5%? --
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 
..-

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? .r 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? .r 

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? r 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ./ 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_LofZ.._ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#:~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanall[sis performed? 
,...-

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICPl/>1 COX the MDLIICP/MSl? 

...--

Were all oercent differences l%Dsl < 10%? ---
Was there evidence of negative Interference? If yes, professional judgement will be / 
used to qualify the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ,..-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. .--

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. .....-

TarQet analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

r 

r 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~otl 
Reviewer: 0 0 

2nd reviewer: rz / 

All circled elements are applicable to each sample. 

.m •I i..tiTAil 

\- <(:, s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'\ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe!Pb Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

!J..r.' J.. o-l\ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe!Pb Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,;ft; )Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn")Hg.{Ni, K, Se, Ag, Na, Tl, V, Zii::/v1o, B, Sn, Ti, 

I"'"' A A AI Rh A~ R~ RP r.rl r.~ r.r r.n r.11 FP_I"h Mn "' .,. v "· 11. "' Tl \1 7• "' " "' Tl 

Comments~curv bv CVAA if oerfor~ 

D,_ -\.\ -::... \''= "'iooLoC..... 
~\ \. \p.J -1: "\- \ \ ::. 'X'\:> ::. bo"?-of>'\ 

ELEMENTS.wpd 



LDC #: 36845A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: '-of\ 

Reviewer::S~ 
2nd Reviewer:~ 

/'V'~N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
YN/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

~VE~NLY: 
Y N I Was a midrange cyanide standard distilled? 

N /A Are all correlation coefficients ::::_0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations . 

" n. . ,,n Anolvto O/.R nf n,,, 

07/30/16 CCV (00:08) Tl 111 (90-110) 1-7 J+det!P (del) 

07/30/16 CCV (1:08) Tl 112 (90-110) 8 J+det!P (dell 

08/01/16 CRA (9:58) Hq 64 (70-130) 1-8 J-/UJ/P ( detlnd) 

Comments: _________________________________________________________ _ 

METCAL.wpd 



LDC #: 36845A4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof_\_ 

Reviewer: '0 '\::'> 
2nd Reviewer: ~ 

-&¥"'N~/';A~ Was a matrix spike analyzed for each matrix in this SDG? 
--'--8'"'.N-"/"-A'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

7\ of 4 or more, no action was taken. 
~ Were all duplicate sample relative percent differences (RPD) .:<: 20% for samples? 

~i,'(~~. ~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n .. , ... ..... ' ' ccn n · · o\ 

10/11 s Pb 63 64 9 J-/UJ/A (del} 

CFISS-036-S0-0- s Sb 37 33 1-8 J-/UJ/A (del} 
0.5MS/D (SDG: 
240-67353-1) 

Zn 302 J+de!IA (del} 
' 

CFISS-036-S0-0- s Zn 59 (_:':20) 1-8 J/UJ/A {de!) 
0.5MS/D (SDG: 
240-67353-1) 

Comments: CFISS-036-S0-0-0.5MS/D (SDG: 240-67353-11: AI, Fe, Mq, Mn > 4X 

36845A4a.wpd 



LOG #: 36845A4a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020A/7471B) 

' " .. ~ 
Y ,1(1 MIA 
YllilYN/A IV UIVI\,# VVIU'-"11'-'._. VI IIV~Q\IVV 111\VIIVI .... IIV\,#: II J¥..:>1 tJIVI .... .;J.;JIVIIQiji.IU~VIIIo;;;la ~YIII I.IV U-=ooo::;\,.1 \V "-ti.ICliiiJ liiV \,.lc;;Uc::l. 

~YEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

~ nHuton <:o~nlo rn Mot•f• Anolvto •~on 11 ;~·•·' 

9 s Pb 25 9 

_Q, 

Page:~of~ 
Reviewer: -::::s:::> 

2nd Reviewer: _Ql. 

J/UJ/A(det) 

Comments.: _______________________________________________________________________________________________________________ ___ 

SerDil.wpd 



LDC#: ~~c.., VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R=Found x100 
True 

Standard ID 

::.JL'\J 
\"2-'...'S..., 

.":S"6J 
1.0~ 'go 

~ 
ct'-"S::. 
CL'-J 
\'\ '-'("S 
{'_c_'.j 

00':...o3 
CL-J 
lc"..<-1 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becah::111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?'s> 1:,\ob.~~\.. &·-y~~\'- q~~~-~ 

ICP/MS (Initial calibration) C..o "g\_\.l,. \ V"'\\'- L\o""" \ ....... q_~ a~-~ 

CVAA (Initial calibration) -~ u.._~\'C\l'- s ...Jq__\'- C\..(:)"(,~ 

ICP (Continuing calibration) ?c> 1.\\o\.. ~ ~I.- s;.~o vt\ \.. '- (\ '\ "'~~ ?---

ICP/MS (Continuing calibration) C....< S"S ~~ ua, \v so '-"\ \. '- Co~·;_~ 

~ 
~ 

CVAA {Contining calibration) 
S.~\ 'L...vo.,l\... s "-"'\ \ '- lo<.."/.r 

'-' -
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Begaded 

%R 

q~Y-~ 

'\."'l '% '\..<. 

q\o·o;:: ~ 

CL 1...\ '% '?-. 

\0~·/.~ 

lo\.%~ 

I 

Page:_\ ofl 

Reviewer: ~ 
2nd Reviewer: (), ----...... 

Acceptable 
(YIN) 

~ 

'-if 

Commenffi: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: S<o'6'-\~l.\c.., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer: 6Q 

2nd Reviewer: 0t 
~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = JS-DJ x 100 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

.::s:.c<s ~ 
Z-\',"1-~ 

L.CC.., 
1 o':..-c~ 

~c, 

\6,. ':."::, \ 

\.A..SQ 
\ "\. '-""::> 'S. 

s£<?-
\'1 '."/.....' 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check \\ q~ -\8. '-'"'\ \ '-- \00~'-
~ 

Laboratory control sample ~ O.'b--.~~~ D . "6 ~-a, 'IV'«...\~ 

Matrix spike 
\)"=:, 

(SSR-SR) 

\.1.-0~'«:\ -z_-L\~~ 

- ~ 

Duplicate 0= ~:s.~ 'SO~~~~ 
ICP serial dilution 'V~p t"<;;;'6 7\~'- \pOt -2.0.. ~----

I eecalc1llated I 
I %R/RPO/%D I 

"\~'%?-.-

Q__'bf'~~ 

~-s=(_(?-

O"'!.wo 

z.s.1-'V 

Acceptable 
%R/RPD/%D (YIN) 

S'iS.~;:.~ ~'-\ 
q~~,(\2._ 

Co'St:'?-

b't'"-~-8C> 

rzs~!~O '-11 
Comments: ______________________________________________________________________________________________________________ ___ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~ of_\_ 
Reviewer: 3::> 

2nd reviewer: 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL 7 

Detected analyte results for ---".C,...:Ic..")+---'2.:=V".,_,_ _________ were recalculated and verified using the following 
equation: 

Concentration = fRDlfFVlfDill Recalculation: ~'S"'\ -~"'tlo'-"'1.\..2) l~\..'\f....~ 
(ln. Vol.) Q: \ ~ "'S '-.::> ') 

Raw data concentration ~O -=- b::f\ ·~~ '-- (_ "'\_.::,.~) \... 0 ,"\ '>:, Y 
Final volume (ml) '<'\.l ~ 'Sbo'-\.. -) 

RD • 
FV " 

ln't' I v lume (ml) or wei ht (G) I VI n. o. " 11a o g 
:!,"'. W= "\-~~ Dil = Dilution factor 
'1-Sc~.•c\<;-= 0,'\ 

Reported Calculated 

Co~;~:~'{~~! on c~~c:~,~atl~n Acceptable 
# Sample ID Analyte !YIN) 

\ ~ ~o.R 'i.o~<i ~ 
z. P>...\. n~ \I.~DD 

3. " 'Z-0 '- \ '2.-C, \ 

4 $'r-:, /") ,\. ~ 19. \'4-

s \\. o:z..."Z- 0 .""Z-"L.. 
(.o p..,s fo.'Z- ~ ·'--
--, N<-. ~'-\. ~ ~ll..'S. 

~ B.-.L- 0 ,:1.") 0.\"'\ 

~ \('C) 6-s,. "\- ~~-~ 

\. ~ o.o\...'S 0 .o~=-:, ~ 
.-.J 

Note: _______________________________________ __ 

RECALC.4SW 



LDC Report# 36845A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 30, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67287-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-031-S0-0-0.5 240-67287-1 Soil 07/13/16 
CFISS-031-S0-0.5-2 240-67287-2 Soil 07/13/16 
CFISS-040-S0-0-0 .5 240-67287-3 Soil 07/13/16 
CFISS-040-S0-0.5-2 240-67287-4 Soil 07/13/16 
CFISS-038-S0-0-0.5 240-67287-5 Soil 07/14/16 
CFISS-038-S0-0.5-2 240-67287-6 Soil 07/14/16 
CFISS-039-S0-0-0.5 240-67287-7 Soil 07/14/16 
CFISS-039-S0-0.5-2 240-67287-8 Soil 07/14/16 
CFISS-040-S0-0-0.5MS 240-67287 -3MS Soil 07/13/16 
CFISS-040-S0-0-0.5MSD 240-67287 -3MSD Soil 07/13/16 
CFISS-040-S0-0-0.5DUP 240-67287-3DUP Soil 07/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFISS-040-S0-0-0.5MS/MSD, no data were qualified 
for Fluoride percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-67287-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36845A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67287-1 Level IV 
Laboratory: Test America. Inc. 

Date: ~h~a\ \'>a 

Page:~ofl 
Reviewer: ,:SV 

2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'" 

I ~alidatian Area 

Sample receipVTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samoles 

Field duPlicates 

Sample result verification 

"' oil nf rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-031-S0-0-0.5 

CFISS-031-S0-0.5-2 

CFISS-040-S0-0-0.5 

CFISS-040-S0-0.5-2 

CFISS-038-S0-0-0.5 

CFISS-038-S0-0.5-2 

CFISS-039-S0-0-0.5 

CFISS-039-S0-0.5-2 

CFISS-040-S0-0-0.5MS 

CFISS-040-S0-0-0.5MSD 

CFISS-040-S0-0-0.5DUP 

I I Comments 

A. 'l \ \'3.- \""' \\"' 
! !b.. 
~ 
~ 
t0 
A ~\'0 = ( q ,,o'\ -
~ <'\Jv'? 
~ \_(_ <!.,\ b "«L, '? CA A 

)'-..) 

A. 
./:::.-.... 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

t-

FB = Field blank EB = Equipment blank 

Lab 10 

240-67287-1 

240-67287-2 

240-67287-3 

240-67287-4 

240-67287-5 

240-67287-6 

240-67287-7 

240-67287-8 

t=- 240-67287-3MS 

I 240-67287 -3MSD 

~ 240-67287-3DUP 

/~')(_ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/14/16 

Soil 07/13/16 

Soil 07/13/16 

Soil 07/13/16 

I 

Notes: _______________________________________ _ 
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LDC#: ~">..j\u VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method See... /kl 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. r 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ~ 

Were the proper number of standards used? 
.,....-
./ 

Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

.; 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV onlv\ / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ,....--
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) 5 20% for 
waters and 5 35% for soil samples? A control limit of 5 CRDL(S 2X CRDL for soil) f was used for samples that were.::: SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. LaboratO_IJf_ control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samoles performed? 
_,--

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~of2. 
Reviewer: :::::::, <;;) 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

Were detection limits< RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. ....... 

Target analytes were detected in the field blanks. v 

WETCMEPA_2010.wpd version 1.0 

Page:~of '2.... 
Reviewer: 'QS2 

2nd Reviewer:~ 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

'.,. dD P~r~~otor 

\-~ pH TDS cr/F)No, NO, SO 0-PO Alk tJ'>NH, TKN TOG Cr6+ CIO ._,. ~ 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH3 TKN TOG Cr6+ CI04 

Ot.'..'i-t \ pH TDS CI/F JNO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS CIF NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO. 

pH TDS Cl F N03 NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO SO O-P04 Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO. 

pH TDS Cl F N03 NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO. 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH3 TKN TOG Cr6+ CI04 

ni-l Tn~ r:r ~ 1\1() 1\1() ~(). ()_p() Alk (":1\1 1\11-l_ Tl<l\l T()(": r:rA+ (":1() 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments:. ____________________________________ _ 

WC.wpd 



LDC#:~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page: __ ~of ~ 
Reviewer: ::S-s;> 

2nd Reviewer: C::, 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of 'C- was recalculated.Calibration date: \\'\\VI 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

.:::s:.c... \..) 4'-'"Lo 
Calibration verification 

~ \I:>'-3"2-
Calibration verification 

CG.J \0'.'-X_\ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

F s4 

s5 

s6 

~~ 
~ {) .O.."Uo~'-

L0 D-~'-

L~ O:z..:SL"'"'J\1--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/L) Area r or ,.Z r or ,.Z {Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 ~+. 
2 280943 

3 422208 

4 584914 

""'"_,..12.-
'~"' 

q_-z...,6%~ a.. L..'a 7.?- _\.J 

O.L.~'- \OD'Y.e.... (_Ot:>/.~ \ 

0.1..~-- \C:" o{.~ lol '1- \2 '-1 

' 

• ! 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------

-""(\Lou~\~ 



LDC #:~'-'<"S.~\.0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer: CS.'\J 

2nd Reviewer: ~ 

METHOD: lnorganics, Method .~ C.~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Lc...-S laboratory control sample 

{o ~ ~lr 

~s 
Matrix spike sample 

-z;'b'-'}J 

hS;'Q Duplicate sample 

Db'-'-~ 

S= 
D= 

Element 

C....N 

\== 

Y-

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) {units) 

zu~~~ los~\.~ 

(SSR-SR) 

\'Z..1..-\~~~ 0-~~ 

u_'llo.~~~ 4/0,%1.~-:s 

I Rec:alc11lated 

II 
eeeotted 

I I Acceptable 
%R/RPD %R/RPD (YiN) 

7\Y'?---- "2-\ ~1. ?- ~ 

\2~1%~ 
\Z.~%~ ~* 

('1~?0 \ "'(o~~ 
,:j 

I 
' 

i 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.B 



METHOD: Jnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:lofl 
Reviewer: ~ 

2nd reviewer:~ 

Rease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,.--::-'(37:'·""'-:)--'--"'c_=w:..,:::::..-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 0, D?..O.:...C.,. _, A.. _ 7, :z,,;'S "'--'+ 

# 

A,=- 0-"'-~ 
-;=v~ 'Svv--1 

_, "' - V0 , 0 :>:.~ 

Sample 10 

( 

.z. 
s 
4 
"'5 
(o 
"\ 

5\ 

Analyte 

eN 
o._) 

c~ 

.f=." 
~ 
p 

C.,_;, 

~ 

Reported Calculated 
Concentration Concentration Acceptable 
~\~) ('!"'\'\ \~ (YIN) 

~'-' o . 0.~0 ~ 
o:z.~ o:<-~ 

D n.3> o:-z...~ 

\ 1:.\.o \ -:s\.o 
SDI ~DI 

2()\ Zo\ 
0-o~%. 0 -0'-\~ 
S"o""S So<o, --it 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 36845B2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67353-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

C F I SS-036-S0-0-0 .5 240-67353-1 Soil 07/15/16 
CFISS-036-S0-0.5-2 240-67353-2 Soil 07/15/16 
CFISS-037-S0-0-0.5 240-67353-3 Soil 07/15/16 
CFISS-037-S0-0.5-2 240-67353-5 Soil 07/15/16 
CFISS-041-S0-0-0.5 240-67353-6 Soil 07/16/16 
CFISS-041-S0-0.5-2 240-67353-7 Soil 07/16/16 

1 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3684582A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conseNative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3684582A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (JCV) standard were 
Jess than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were Jess than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

08/01/16 2,2'-0xybis(1-chloropropane) 34.4 CFISS-036-S0-0-0.5 UJ (all non-detects) A 
(16:55) CFISS-036-S0-0.5-2 

CFISS-037-S0-0-0.5 
CFISS-041-S0-0.5-2 

08/01/16 Hexachlorobutadiene 23.3 CFISS-036-S0-0-0.5 NA -
(16:55) Hexachlorocyclopentadiene 26.4 CFISS-036-S0-0.5-2 

4-Nitrophenol 22.3 CFISS-037-S0-0-0.5 
Hexachlorobenzene 30.4 CFISS-041-S0-0.5-2 

08/02/16 Hexachlorocyclopentadiene 31.9 CFISS-037-S0-0.5-2 NA -
(17:04) CFISS-041-S0-0-0.5 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary- SDG 240-67353-1 

Sample Compound Flag A orP 

CFISS-036-S0-0-0.5 2, 2'-0xybis( 1 -chloropropane) UJ (all non-detects) A 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-041-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%D) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 240-67353-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3684582a 

SDG #: 240-67353-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: E/t:fJ~ 
Page:_lof 

Reviewer:- r/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

I llalidaticc A[ea 

Sample receipVTechnical holdino times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A • Acceptable 
N • Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-036-S0-0-0.5 

CFISS-036-S0-0.5-2 

CFISS-037-S0-0-0.5 

CFISS-037-S0-0.5-2 

CFISS-041-S0-0-0.5 

CFISS-041-S0-0.5-2 

Notes: 

I I 
/>..l.b. 

A o; 
A.,e:,. 

"" ~lt:J 
6 
tJ 
f,.. 

N 
A ~.£!.<::,. 

~ 

.b. 

.A 

1::>. 

,6.... 

A 
ND = No compounds detected 
R = Rinsate 
FB • Field blank 

Ccmmeots 

~p .6 '2.'0 

D = Duplicate 
TB • Trip blank 

(y 

EB • Equipment blank 

LabiD 

240-67353-1 

240-67353-2 

240-67353-3 

240-67353-5 

240-67353-6 

240-67353-7 

ltW ~ ..:30 
CQ{ b-.30 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/16/16 

Soil 07/16/16 

I 

1/~---+-"-' / oo~e 4:(,o"'-"---.;>:::<w~1 '-'!~~'--~--/ +-1 -----1----+1 1----+-1 +---/ ------~11 

L:\Roux Associates\Columbia Falls\36845A2aW.wpd 1 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lot_;t-
Reviewer: f'-7 

2nd Reviewer: ? __,-· 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:Yof.,.... 
Reviewer: F1 

2nd Reviewer: d~ 

Validation Area 
' ·~ ~ ~ ' ' c -

c {o~~o ' 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

the correct internal standard (IS), quantitation ion and relative response factor 
used to quantitate the compound? 

compound quantitation and Rls adjusted to reflect all sample dilutions and 
i factors applicable to level IV validation? 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthalene I 
B. Bis {2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZL Perylene 

C. 2-Chlorophenol V. 4-Chloro.-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dlchlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz!a,h}anthracene DODD. qs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobeflzene LLL. Benzo(g,h,Qperylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyijether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-0ioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 
. 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Sutylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene V\N.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Dlethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



..:3 G 81( $"" ..8 ~ ""L-LDC#: __ _ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
"""'1"-'1'-"/A,_ Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y N N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

# I Date Standard 10 

T I ::1\?Jilllo 
oo_:rl 

~1/-11 

-

I~ + ~.os.s-
~-11 

+ 
--
+ 

-t- t'i/1-z.ll \p (!.eN -I' 
l1tiY. 

CONCAL.wpd 

Compound 

f. 

1- 1-\ 
lA 

II. 

'::> 

'f. 

Finding %0 
(Limit: ~20.0%} 

~5-~ 

·-

L.. 

1--y. ~ 

~· 

.2> l . <=>) 

Finding RRF 
(Limit: ~0.05) Associated Samples 

IIAI? '\YO-~~llo4'-l 

\---'17 ? •. ~ 

J/ 

4, ;-

Page: /of_:::: 
Reviewer: FT 

2nd Reviewer: q 

Qualifications 

yt~ 1-1\ ~ 

. .._ 
j_-(vtJ/A ( t.J{)j_ 
j+~jA IJ / 

JJ 

jt J-X/A (~_,! 



LDC#: -:36%~1.3 .;2""-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: 0-t ---
The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/30/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

---

Reported 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Where: 

Recalculated 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5586 1.5586 5.8 

0.9974 0.9974 6.2 

1.1501 1.1501 14.1 

1.1275 1.1275 3.7 

0.7891 0.7891 6.5 

1.1374 1.1374 9.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

I 

5.8 

6.2 

14.1 

3.7 

6.5 

9.3 
-



LDC#: <3 ~&'YS"-..8~.,__ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: __..£I 
2nd Reviewer: f2:Z -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100"' {ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C1Ji(AJ(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
c.= Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated II Reported I Recalculated 1
1 

I Standard ID I Calibration I Compound (Internal Standard) Average RRF 11 RRF [ . .. RRF II %0 I %0 I # Date (Initial) (CC) ____ (CC) 

1 ~~~~ 11/?>1 "\11 I~ 
(1st IS) 

(2M IS) 

Gj6J (3"1S) 

J.-m3(.. 
o_.Cff14 
1·1 ru I 

1·3-08 
0. "'111?0 
I. 0 £:J 1--

\-105 
o_.'lt-!30 
I· oBZ.. 

"j.(p 

_l· "'1 
5'3 

9·" 
_1_·'7 

)_."'1_ 
VI~ (4.1S) l·l;)..lS" 1-\~"':l 1·1 ~_;, 0-~ o:r 
~ (5• IS) b-1891 0, 1"1'3 s- 0.1 "1 ;."S"" o ... ) 0.) 
:J...l.-.S (6~ IS} _L_r~7· I . )..O_Q 1-]....oL)_ ~-\ _a.:s 

2 I uN ~It niP 
I I 

(1S IS} 

\b :ss- (2M IS) 

(3" IS) 

\.-s~-o j, ~.:,D _y}( _1-_.l(' 
0.""\&~ 

1-0<..\ 
0 ."'J'bf3~ 
I· o G.] 

0 . ""' 
1~~ 

o."' 
.....,. ')( 

(4.1S) ). I 12. 1-l\J..-- ).Lt- I. 
(5• IS) 

~ l7 
0.1~)..\( 

l·l ~Cij 
0·1f~ 
l·ll3'9 

5.-:1_ 
4~ 

S'-'1--:-_ 
1.\-·':> 

3 I <!.CJ'/ 1i/2/llo 
I I (1lii1 l~l 

llo'f (~IS) 

(3"1S) 

l·<..flp 
l.otlP 
1 .ofl4 

l· t,.,4!.. 
I·~ 
i-o99 

r:; ... (p 

....1:.:1 
.5...-3 

c::; ... {_. 

~ 
....t:.3. 

(4.1S) I· \It _j_. ~~ .J:.Q. _B) 
(s• IS) O.'bl.\1t> o~-r~ ...:1.-'-1 ~'I-

_V' (6"' ISl ), I. I 'tS""" 1·14'(' 0.--: o. I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: 

2nd reviewer: 
FT / 
0' ..... 

The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

. %Recovery: SF/SS *100 

Sample ID: #I 
Surrogate 
~piked 

Nitrobenzene-dS SO·D 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol / 
2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

I I SampleD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyt 

Terphenyt-d14 

Phenot-dS 

2-Fiuorophenot 

2,4,6-Tribromophenot 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichtorobenzene-d4 

C!IIDDI"'AII"'ou.-..-f 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

;;..;.i, l/'1 
~ {p·3 53 
!Gf·& .::01 
/b.7 ..3.8 

17· I 3'/ 
-;. '7·..; G'f 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

'!</ 0 
S__3 

.3'1 
63 
3( 

S"? v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3b.!>VI"/3C).'J VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample!Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer:-4____ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC =Laboratory control sample concentration LCSDC =laboratory control sample duplicate concentration 

LCS/LCSD samples: 14J> 4Joo- ~61 G.±} 

I I 
Spike Spike I ICS II .JCSC II 
Ad~,~ Concen~~on 

I II II Compound (i'Y'el ( .... .-' / Percent Recove~ Percent Recove!I 

I r:.: ~r:.:n I r:.: 4+-.:n ,, •I• .,, ... 
Phenol 3.:.:>, ,.._;~ 1..1 Sl v~=> j£Q ~? 

N-NitrosCK!i-n-propylamine J, ~·1£.7 1?? '6? 
4-Chloro-3-methylphenol ..3. ?>.:!> 3.J.I "!'& "!0 / 
Acenaphthene .?,.~.., .,__~? ~.,;- ~ / 
Pentachlorophenol i,.(p[ b• liP "''P. <1)).- / 
Pyrene j. ?:? l; 2>· 7-3 o.,l "17 ,..;y 

/ 

I CSll CSD I 
RPD I 

Ro, ol• "'"'' rl 

/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c;. / 

;r~~: GC/M;e:::l(:;::: r:::l:::c:~c:~~::land verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJO.lN.l(DFl(2.0) Example: 
(A,)(RRF)(V,)(V1)(%S) 

4!:1 ()~~~ A, = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

(':fo.o J ( 1) I, = Amount of internal standard added in nanograms (ng) Cone.= =\?20c;o0 
v, = Volume or weight of sample extract In milliliters (ml) or (.,{,02. <., 1 \.\O'tB ) ( 1s-. "') (o -~=t 1) grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

""'"d l r 1 %5 = Percent solids, applicable to soil and solid matrices I· (p 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 

# Sample 10 Comoound 
Co~centra~ion C~ncentrati~n 

Qualification 

RECALC.wpd 



LDC Report# 36845B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67353-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-036-S0-0-0.5 240-67353-1 Soil 07/15/16 
CFISS-037-S0-0-0.5 240-67353-3 Soil 07/15/16 
CFISS-041-S0-0-0.5 240-67353-6 Soil 07/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36845B3A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-0DT and Endrin breakdowns (%BO) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary- SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 240-
67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
67353-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36845B3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67353-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: ~,~z ..e./;b 
Page:_l_of_/ 

Reviewer: e 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I llalidaticn Ama 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuinq calibration 

Laboratory Blanks 

Field blanks 

Surrogate soikes 11'7 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

"' oil ,f, of• 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFISS-036-S0-0-0.5 

CFISS-037-S0-0-0.5 

CFISS-041-S0-0-0.5 

Notes. 

I I 
A1A 

h. 
A-it:J. "lo 

A 
A 
/\) 

A 
N 
A 1-<V> 

N' 
A 
A 
A 

A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

II 
L:\Roux Associates\Columbia Falls\3684583aW.wpd 

p&D 

Comments 

/;u ~ 
c:a/ ,!!:. 

D =Duplicate 
TB =Trip blank 

zD 
7--0 

EB = Equipment blank 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

240-67353-1 Soil 07/15/16 

240-67353-3 Soil 07/15/16 

240-67353-6 Soil 07/16/16 

II 

I 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns.::. 15% for individual breakdown in the 
IL':'~~~ mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_.iof ;!.-
Reviewer: f1 

2nd Reviewer: C' ./ 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

internal standard area counts within± 50% of the average area calculated 

of each matrix? 

of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Yes NA 

Page:...3lf~ 
Reviewer: £1 

2nd Reviewer: c./ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

~ -

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC l. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans·Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

'-------

Notes:=----------------------------------------------------------------------~=========================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: <.3 ~ s-··y· r;d ~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:______::___ of __ / 

Reviewer: FT 

2nd Reviewer: C2-l. 

The calibration factors (CF). average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 !CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 1.1920 

0.5571 

CLP1 1.0346 

0.4614 

Where: 

Recalculated 

100 

1.1920 

0.5571 

1.0346 

0.4614 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC #: <3 6 &'Y'J"" s8 :3"'1... 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____( of / 
Reviewer: FT 

2nd Reviewer: c:::l..t.__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 
--

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: <B 6 sr rs--~<:S a "L VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 1 DO • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

- - - - - --------

I e:eca[cu!ated I 
Calibration Average CF/ 

I I Standard ID DatefTime Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

w 02Yo 7/H-1/& e ndoJ u/j, "'"' ) uP.J- I" <.:1 ? "'. ')--- 't"'· r o~)l 

-'/ rn e fhoitJ c.ll/o r- b I t;U u. -'7 9(,. "! 0,/ 
I evf'/ ft70 "l<>J·~ "f'j. t, 0.'/, 

t- ;oi) I o .J-- ,o,_. L ~- / 

MfoU,k- 7/2f3/!lo (OD (00 toO 0· </ 
-s /00 <Jo. ~ '10-){ 9-P" 

I I o.i: 
~ 

~-/ ;oo {fJ~ 
I 

i/ "17-7 "77- 7 fO Q .<'d 

Page:_'bf_/ 

Reviewer: ___£I 
2nd Reviewer: Q:t_ 

I Recalclllated I 

I I %0 

tJ .%' 
-3.1 
tJ.'( 
::z.; 
0. cj 
q .). 
·~I .. -

;1.--. 3 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~ot_! 
Reviewer: FT 

2nd reviewer: (;Z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Samnle ID: .\\:o-:7, 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro·m·xylene Q..l, I' 1 ~oo 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl _I) ,, 

SamoleiD: 

Surrogate 
Surroaate Column SPiked 

I I I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Samnle ID: 

Surrogate 
Surroaate Column Sniked 

I I I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachiorobiohenvl 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhen\/1 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re2orted 

l.o I. (p \OZ.? 
b"j~ '"'"~-

(p'). 0 I \:!.9 
1.-!> 0 ) ll-C,. 

Surrogate Percent 
Found Recoverv 

I Re2orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I ReJ:!Orted 

Percent Percent 
Recoverv Difference 

I Recalculated I I 
I 'l-:? 0 ,,4 
I 2>") 
iu. 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Notes::---------------------------------------------------------------------------



LDC#: <36 a-% >3 j ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: ____:of_/ 

Reviewer. ,C? 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

SC = Concentration 

RPD = I LCS- LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: t<:J;> 'fi,O - ~ B I c; -=. \ 

r - LCS - 11 LCSD 11 LCS/LCSD 1 

'I Percent Recovery II _ _ ~~ent Re~overy IL ___ RPD _ I' 

LCS LCS CSD r Reported r Recalc. lr---8eporte~---_l- Recalc. /LReported.f_____B.eca(c.l 

gamma~BHC I o. \b? 

I 
t-1~ I 0- , '"" 

VJ/:>. 

4,4'-DDT ~ ~ 0-\~" o. I l-B '1(., 
\\ y 1\1-' 

"'b ~A- - --!--' 

Comments: Refer to Laboratory Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of__! 
Reviewer: E? 

2nd reviewer:_~~""""/_ 
HOD: GC Pesticides (EPA SW 846 Method 8081A) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)!I.l(V,l(DFl(2.0l Example: 
I (A;,)(RRF)(V,)(V1)(%S) yf-oDT A, = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

'?;C../1".!>178 {roo 2 (;o) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

Volume or weight of sample extract in milliliters (ml) or 
2. Ofo(p7/0 (.) {o. OfO{, 7) {tS:o_}(!OtlO) 

v. = 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract In microliters (ul) uo-/)r Df = Dilution Factor. o. 128 
%8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36845B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67353-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFISS-036-S0-0-0.5 240-67353-1 Soil 07/15/16 
CFI SS-036-S0-0. 5-2 240-67353-2 Soil 07/15/16 
CFISS-037-S0-0-0.5 240-67353-3 Soil 07/15/16 
CFISS-037-S0-0.5-2 240-67353-5 Soil 07/15/16 
CFISS-041-S0-0-0.5 240-67353-6 Soil 07/16/16 
CFISS-041-S0-0.5-2 240-67353-7 Soil 07/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls -Data Qualification Summary- SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
67353-1 

No Sample Data Qualified in this SDG 
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LDC #: 36845B3b VALIDATION COMPLETENESS WORKSHEET Date: ~ I·P' /1 b 
Page:_l_of_l_ 

Reviewer: h 
SDG #: 240-67353-1 Level IV 
Laboratory: Test America Inc. 

2nd Reviewer: o.-:.;;-
METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Lu 

I ~alidaticc A[ea 

Sample receipVTechnical holdino times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /1') 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Taroet compound identification 

,-,. '" ,, . "'< 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-036-S0-0-0.5 

CFISS-036-S0-0.5-2 

CFISS-037-S0-0-0.5 

CFISS-037-S0-0.5-2 

CFISS-041-S0-0-0.5 

CFISS-041-S0-0.5-2 

Notes. 

I I 
A1t::-
Ad~ 

A 
6. 
r-1 

A 
~ C--b ,.. IV:::. 

N 
A 

A 
A.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'"(o 

II 
L:\Roux Associates\Columbia Falls\36845B3bW.wpd 

Com meets 

~/,oJ 
c..O{ 

D = Duplicate 
TB = Trip blank 

£. ":J-0 
~z.-0 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

240-67353-1 Soil 07/15/16 

240-67353-2 Soil 07/15/16 

240-67353-3 Soil 07/15/16 

240-67353-5 Soil 07/15/16 

240-67353-6 Soil 07/16/16 

240-67353-7 Soil 07/16/16 

II 

I 

I 



VALIDATION FINDINGS CHECKLIST 

level IV checklist GC_HPLC rev01.wpd 

Page:_L_ot -r 
Reviewer: P7 

2nd Reviewer: G,._......--
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Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?--
Reviewer: F7 

2nd Reviewer: d./ 



LDC #: <3 6J' jCS"" X:3 a,6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of----.:: 
Reviewer: FT 

2nd Reviewer: cz___ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =AlC 

average CF = sum of the CF/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/1212016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 
--

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

~- -

Recalculated 

%RSD 

9.7 

6.7 



LDC#: \36-k}<'S 5(3 gj 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f~ 
Reviewer:_______.EI 

2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 • (ave. CF -CF)Iave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

10 Date Compound 
Average CF(ICAL)/ CCV I CF/ Cone. # 

Cone. CCV 

1 ~..J 112-'0~~ \~!:l-_l C-tif'P _loo 0 II t 0 
t\: '-\4 d1.f' ) 

)00 0 IO"ZO 

2 

3 

4 

I Recalculated II Reported I Recalculated 
I 

I II I I 
CF/Conc. %0 %0 

CCV 

11oe.es, _l(J -..'1 j(J .. 9_ 
\OJ.'\-9 

~ -7--) J.--" 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC _r1. wpd 



LDC#: 

METHOD: 

\3 ~ ..y j<'.r .xs M 

--GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified bel,ow using the following calculation: 

% Recovery: SF/SS * 100 

......................... %-(p 

Surroqate 

I 

I 

D(.,E:> 

s r;.llll •~ n .. •. 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-T rifluorotoluene I 

0 Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene lDFB) L 

SURRCLC_r1.wpd 

Where: SF ~d5Urrogate Found 
SS =Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 

I 

CNI'l-

I 

so.o 

I 

(.."\3. [... 

<!.t.-\::1 1 (, 3-7 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surro_gate CoiTIJlound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane Q Oichlorophenyl Acetic Acid (DCAA) 

Bromo benzene R 4-Nilr9..QIJenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Page:~f_/ 
Reviewer: FT 

2nd reviewer: S 

Percent l Percent I Percent 
Recovll!Y_ Recov~ry Difference 

Ree:orted I Recalculated I I 

~~ 
I 

\3 !c 

I 

0 

I 
12--1 D 

Percent 
Difference 

Ree:orted Recalculated 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nilrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-oroovltin BB 2,4-Dichloroohenvlacetic acid 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Triphenvl Phosphate 



LDC#: G'-.g~s;-)8~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: _____::-c(c _HPLC 

Page:_1_of_1_ 

Reviewer: E Z 
2nd Reviewer: ~ 

The percent recoveries (%R} and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery= 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: \.V'::::, +tie o- :,9 I '001 

I I 
Spike 

Ad~~ Compound ( .,v\c ) 

~ZP~~~l~~f{~~~t~~li~ LCS '-'LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B} 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310} 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

kfood./0 ( \UoO lo·?:o~,.,_, 1-JD.. 

--- ------

Where SSC =Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

~~n~o~ I Percent Recovery 

LCS ULCSD I Reported I Recalc. 

<l.<jo(p NA !.YY" p ... y 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

1..3.4 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLCNew.wpd 
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LDC #: <3 "',g f" S J8 '!:f 

METHOD: rc;;_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= <Al(Fvl(Dfl Example: 

Page: /of / 
Reviewer: ____EI 

2nd Reviewer:~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample I D. LV> ')ip o -

~~~7 
Compound Name V~5? \2..~ 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# SampleiD 

I \2.i<>o-\ ::.. l "\ *'\ \? 
2. (o 1.. '13"'\ 

"" <Pl. e..'"?: 

s 
14 

7.--

Concentration- (o 0'\·.5"" ( lD J 
( ~.o 0) ( \10 o 0) = 

. 
Reported Recalculated Results 

Compound ( Concentrations } Concentrations Qualifications 
( ) 

{2DJ \U..o -I :. " e. :o "2-

(o. tn:!:>G.) -r.:: ' l-?> . 1 
J :: b t>l- I 
~\ ;. cO ?7. \ 
s-:: ~ 1-, 7 
f. :: ~ o. \ 

1 ::: 5 f?-,..3 
l( _. 5 "'~ - ) 

Comments: l, tJ "!·{ 

SAMPCLC_r1.wpd 
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LDC Report# 3684584a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67353-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-036-S0-0-0.5 240-67353-1 Soil 07/15/16 
CFISS-036-S0-0.5-2 240-67353-2 Soil 07/15/16 
CFISS-037 -S0-0-0.5 240-67353-3 Soil 07/15/16 
CF I SS-037 -S0-0-0. 5Pb 240-67353-4 Soil 07/15/16 
CFISS-037-S0-0.5-2 240-67353-5 Soil 07/15/16 
CFISS-041-S0-0-0.5 240-67353-6 Soil 07/16/16 
C F I SS-041-S0-0. 5-2 240-67353-7 Soil 07/16/16 
CFISS-036-S0-0-0.SMS 240-67353-1 MS Soil 07/15/16 
CFISS-036-S0-0-0.SMSD 240-67353-1 MSD Soil 07/15/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flag AorP 

07/30/16 CCV (00:08) Thallium 111 (90·110) CFISS-036-S0-0-0.5 J+ (all detects) p 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

08/01/16 CRA (09:58) Mercury 64 (70-130) CFISS-036-S0-0-0.5 J- (all detects) p 
CFISS-036-S0-0.5-2 UJ (all non-detects) 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID 
Ana lyle 

MS (%R) MSD (%R) 
(Associated Samples) (Limits). _(Limits) Flag A or P 

CFISS-040-S0-0-0.SPbMS/MSD Lead 63 (75-125) 64 (75-125) J- (all detects) A 
(CFISS-037-S0-0-0.SPb) 

CFISS-036-S0-0-0.SMS/MSD Antimony 37 (75-125) 33 (75-125) J- (all detects) A 
(CFISS-036-S0-0-0.5 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2) 

CFISS-036-S0-0-0.SMS/MSD Zinc 302 (75-125) - J+ (all detects) A 
(CFISS-036-S0-0-0.5 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.S 
CFISS-041-S0-0.5-2) 

For CFISS-036-S0-0-0.5MS/MSD, no data were qualified for Aluminum, Iron, 
Magnesium, and Manganese percent recoveries (o/oR) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

CFISS-036-S0-0-0.SMS/MSD Zinc 59 (<20) J (all detects) A 
(CFISS-036-S0-0-0.5 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-SO-O.S-2) 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

5 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Ana lyle %D (Limits) Samples Flag AorP 

CFISS-040-S0-0-0.5Pb Lead 25 (S10) CFISS-037-S0-0-0.5Pb J (all detecls) A 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R and RPD, and serial dilution %0, data 
were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals -Data Qualification Summary- SDG 240-67353-1 

I Samf.?:le I Anal;tte I Flag I A orP I 
CFISS-036-S0-0-0.5 Thallium J+ (all detects) p 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

CFISS-036-S0-0-0.5 Mercury J- (all detects) p 
CFISS-036-S0-0.5-2 UJ (all non-detects) 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

CFISS-037-S0-0-0.5Pb Lead J- (all detects) A 

CFISS-036-S0-0-0.5 Antimony J- (all detects) A 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

CFISS-036-S0-0-0.5 Zinc J+ (all detects) A 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

CFISS-036-S0-0-0.5 Zinc J (all detects) A 
CFISS-036-S0-0.5-2 
CFISS-037-S0-0-0.5 
CFISS-037-S0-0.5-2 
CFISS-041-S0-0-0.5 
CFISS-041-S0-0.5-2 

CFISS-037-S0-0-0.5Pb Lead J (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Calibration (CCV %R) 

Calibration (CRA %R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (RPD) 

Serial dilution (%D) 

Metals - Laboratory Blank Data Qualification Summary - SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary- SDG 240-67353-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36845B4a 

SDG #: 240-67353-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7471B) 

Date: 2\~\ \lo 

Page:__l_of2._ 
Reviewer: CS.'V 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I llalidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times p...._ 1 \r~-11o hv 
ICP/MS Tune ~ 
Instrument Calibration fl,w 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

In, oil nf not• 

A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFISS-036-S0-0-0.5 

CFISS-036-S0-0.5-2 

CFISS-037-S0-0-0.5 

CFISS-037-S0-0-0.5Pb 

CFISS-037-S0-0.5-2 

CFISS-041-S0-0-0.5 

CFISS-041-S0-0.5-2 

CFISS-036-S0-0-0.5MS 

CFISS-036-S0-0-0.5MSD 

~ 
J-,J 

I ,Si.A' 1-J...S\Q 

~ 
sw 

p.... ILLS 
(\.) 

p.,_ 
~ 
1:\. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

"'(R,~', 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-67353-1 

240-67353-2 

240-67353-3 

240-67353-4 

240-67353-5 

240-67353-6 

240-67353-7 

240-67353-1 MS 

240-67353-1 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/16/16 

Soil 07/16/16 

Soil 07/15/16 

Soil 07/15/16 

I 

Notes. _____________________________________ _ 

L:\Roux Associates\Columbia Fal!s\36845B4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ( 

Cooler temperature criteria was met. 
/ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s:5%? / 

Ill. Calibration 

Were all instruments calibrated dail~. each set-up time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
/ 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
,.--

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? r 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):; 20% for 
waters and:; 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was I used for samples that were.:: 5X the RL, including when only one of the duplicate 
sample values were< 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 

Was an LCS analyzed per extraction batch? r 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lofZ 
Reviewer: =ss::> 

2nd Reviewer: C~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)_ 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200,8) , 
of the intensit of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
----ICPl/>1 OOX the MDLriCP/MSl? 

r 
Were all oercent differences t%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
/ 

used to nualifv the data, 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

Page:e..of~ 
Reviewer: -:::,..y 

2nd Reviewer: ~-

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_otl__ 
Reviewer: ;:)Q 

2nd reviewer: c __-

All circled elements are applicable to each sample. 

In M~f•lv 4n~lufA I loof IT41 I 

\-~,S.-1 s ~~As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, lrbMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'-t s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

()c.%-~ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

A 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ir."AA AI ~h Ao R~ RP r.rl r.~ r.r r.n r., ""' Ph Mn Mn Hn Nl K ~P An N~ Tl V 7n Mn _R ~n Ti 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36845B4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 
Reviewer: :5§:? 

2nd Reviewer:-""='- ---

~ i} N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
'{f NIA Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

. '/~ONLY: 
N I Was a midrange cyanide standard distilled? 
N /A Are all correlation coefficients :>:0.995? 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

l11 no•~- . "n ... , .,,D ,.,, . 
• 'nf lloto 

07/30/16 CCV (00:08) Tl 111 (90-110) 1-3, 5-7 J+det/P (dell 

08/01/16 CRA (9:58) Hq 64 (70-130) 1-3, 5-7 J-/UJ/~ (det/nd) 

Commenffi:---------------------------------------------------------------------------------------------------------------------------

36845B4a.wpd 



LDC #: 36845B4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_t_of~ 
Reviewer: '30 

2nd Reviewer: Q:z. 

(~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
'( iN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

c:£Q of 4 or more, no action was taken. 
YN/A Were all duplicate sample relative percent differences (RPD) :0 20% for samples? 
\iEVEL IV ONLY: 

() N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ "" .. , .. · .. "" • • RPn.1Limlt.ol. o •. 

8/9 s Sb 37 33 1-3, 5-7 J-/UJ/A (det) 
Zn 302 J+det!A ( det) 

8/9 s Zn 59 (<20) J/UJ/A (det) 

CFISS-040-S0-0- s Pb 63 64 4 J-/UJ/A (det) 
0/5Pb MS/D (SDG: 

240-67287-1) 

Comments: 8/9: AI. Fe, Mg, Mn > 4X 

3684584a.wpd 



LDC #: 3684584a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 601 OC/6020A/7471 B) 

'y N. N/A 
y N< N/A 
y f-1, N/A 
LftVEL IV _. __ .. 
¥/ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

H nn .... ' .,_ "lnln Moh" • .~ . OLn " · •"•' 

CFISS-040-S0-0-0/SPb s Pb 25 4 
(SDG: 240-67287-1) 

Page: \of '-----
Reviewer: ~ Q 

2nd Reviewer: c:;; 
~ 

J/UJ/ A ( det) 

--

Commenffi: ________________________________________________________ _ 

36845B4aSER.wpd 



LDC #: 'Yo~l.\:~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

o/oR =Found x 100 
True 

Standard ID 

~ 
'Q' . .'S..\ 

:::SC..\l 
\0 '.<;;;..\(:> 

-:JL\J 
-0,. '.'5. ~ 
(A) 

I ,q,_ ,-<:::, 
c.c.:v 
DD'.O'?:. 
(J:..\) 

lo'_oO 

Where, Found~ concentration Qn ug/l) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eec::alclllated 

Type of Analysis Element Found (ug/l) True (ug/L) I %R 

ICP (Initial calibration) \>'c. ~.&\.o~'- 3"1. "S. <.) 0\ '-- q_<&/.~ 
'-' 

ICP/MS (Initial calibration) ~ L\-.0 -'"L~'-- 4o '-q\ '- \0\ "J/t?---
'-...} 

CVAA (Initial calibration) \\:a.., 4 :\'t:. I v~ '- 'S '-''\ \. '---' q_lo 0(-~ 

ICP (Continuing calibration) ?\:> '-tl61.10~ ll3 \ '--- saov~'-' q"' ""(. '?-
ICP/MS (Continuing calibration) L2:,. 

'-...) 

~"::> -~ ~ \. '--- SO~'- \ ~~. "'(~ f{!-
\....J, 

.._, 
CVAA (Contining calibration) ~ S.- oS.L. u~ '-- / -s '06\. \ '--- to~ ""I-::>'?-

~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeccted 

%R 

C\%%~ 

l 00 'Y-:-?-

q\oo/,~ 

'\'--\ 
0 (o ?-

\,o( %'?--

\Q\. '%<?---

I' 

Page:____l_of~ 
Reviewer: 2:§;::? 

2nd Reviewer: cC:::::.__. 

Acceptable 
(Y/N) 

~ 

~* 

~ 

\ 
I 

-4 

Commenffi: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#:~':;;.~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:___j,__ of~ 

Reviewer: .:S. ~ 
2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 1 00 
True 

Where, Found :;::: Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found~ SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD ~ IS-DI x 1 00 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D ~ 11-SDRI X 100 
I 

Sample ID 

:3 c...:s. i>--<6.. 

\~'-'' 
L..L<:, 
\cool 

\-'\S 
z_-s~.-s.<-. 

t--\SQ 
·z.:~":.~ 

~~ 
"'-~----~ 

Where, I ~ Initial Sample Result (mgll) 
SDR ~ Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check \'b O...ol ~...__ \GoO~\,_.. 

Labora~ory control sample ~ {!) -~ \ ~ ""'e\ 1\.:z.."\. 0-~~~~\~ 
..___, 

Matrix spike (SSR-SR) 

Co S -z, Ja ""'fo... \ ~"'\ s,-;,,, ~\~ 

Duplicate 6<- '\.\,:,'-\~~ 0'6.\\~~ 

ICP serial dilution 

~' 'X>%\to'\ v~r- -zg~ll: '\\ v ;'l_l'--

I Becalc••lated I 
I %R/RPD/%D I 

q_,~r.~ 

"\2, u;.: ?----

q~o=f.\2-

5%~\) 

14(.\) 

Acceptable 
%R/RPD/%D (YIN) 

q\.%~ ~ 
S.~%~ 

ct'o%\f-

s '7'., '?..?'0 

1'%0 -~ 

Commenffi: ________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: 3<:::::::> 

2nd reviewer: 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'' N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
' N N/A Are all detection limits below the CRDL? 

Detected analyte results for _(=S,=-:)---<-_l,_s---'---+-------- were recalculated and verified using the following 
equation: ----:::::] 

Concentration = (RDl(FV)(Dil) Recalculation: 
(ln. Vol.) 'V; \.-- \ 
Raw data concentration ~Q ~ 0 · \ lo'llS u.~ \. '--RD = 
Final volume (ml) "'\J -- 'Sol:) vv-\ 
Initial volume (ml) or weight (G)~ , , _ '2.:>.."< 
Dilution factor ~ . vv - ~- S 

FV 
ln. Vol. = 
Dil = 

% <;c.\.l<&'::. ~ o A'@;Z__ 

# Sample ID Analvte 

\ t>..\ 
2.. S\.c 
~ D.c. 
~ ·~ 
'S ZV'\ 
ro \) 

I Y\t\ ..___, 

(.9_ .\1oi&~~ (:SOC""'-')(LJ 

(:?:~~ ') Co "q~.;z.) 

Reported Calculated 
Concentration Concentration 

( -.MQ \ \te, ) (1.11\o, \""" ) 

\~\= \.S\.o= 

0' \'6 D,,~ 

o .c:>s'\- D , o"<;:. "t 
<'0%.0 ~.cJ 

7o~ 2-oi.J,;: 

\~ :"\ \':>."\ 
"1'\~ 1'-".>S.o 

Acceptable 
(YIN) 

~ 

~ 

Nore: _______________________________________ __ 
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LDC Report# 3684586 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 30, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67353-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-036-S0-0-0.5 240-67353-1 Soil 07/15/16 
CFISS-036-S0-0.5-2 240-67353-2 Soil 07/15/16 
CFISS-037-S0-0-0.5 240-67353-3 Soil 07/15/16 
CFISS-037-S0-0.5-2 240-67353-5 Soil 07/15/16 
CFISS-041-S0-0-0.5 240-67353-6 Soil 07/16/16 
CFISS-041-S0-0.5-2 240-67353-7 Soil 07/16/16 
CFISS-037-S0-0-0.5DUP 240-67353-3DUP Soil 07/15/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 9012B 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Coiumbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary - SDG 240-67353-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-67353-1 

No Sample Data Qualified in this SDG 
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LDC#: 3684586 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67353-1 Level IV 
Laboratory: Test America. Inc. 

Date: s:s\\i\\{4 
Page:~ of_,_ 

Reviewer: .:!,'V 
2nd Reviewer: 0.----: 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Ar<>~ 

I. Sample receipVTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. DuPlicate sample analvsis 

VIII. Laboratorv control samoles 

IX. Field duplicates 

X. Sample result verification 

"' "' '" nf ~' 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'" 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFISS-036-S0-0-0.5 

CFISS-036-S0-0.5-2 

CFISS-037-S0-0-0.5 

CFISS-037-S0-0.5-2 

CFISS-041-S0-0-0.5 

CFISS-041-S0-0.5-2 

CFISS-037-S0-0-0.5DUP 

A- \\\ S.-\. \o\ \\0 

p,..._ 

.A. 
~ 

~ 

N c.__"> 
('..) \)V'Q 

~ LC..S\."V 

0 
/)>., 
LA 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

""'-_ ':::>~~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-67353-1 

240-67353-2 

240-67353-3 

240-67353-5 

240-67353-6 

240-67353-7 

240-67353-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/16/16 

Soil 07/16/16 

Soil 07/15/16 

Notes: __________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method (!,.,/...e.:{ ) 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holdina times were met. / 

Cooler temoerature criteria was met. 
, 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,--

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients> 0.995? r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC ./ limits? 

Were titrant checks_l"'rformed as required? (Level IV onlvl / 

Were balance checks performed as required? rLeveiiV only) 
/ 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the BlankS 
, 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duolicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ::_ 20% for 
waters and ::_ 35% for soil samples? A control limit of::_ CRDL(:'. 2X CRDL for soil) 

/ was used for samples that were.:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
/ 

-Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and re~~t1ive percent difference (RPD) 
/ 

within the 80-120% 185-115% for Method 300.0 QC limits? 

VI. Regional Quality Assurance and Quality Control 
~ 

Were performance evaluation (PE) samples performed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

Page:_1ot2 
Reviewer: .:-§? 

2nd Reviewer: __ _ 

Findings/Comments 



LDC#: ~'\~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

/ 
Were detection limits< RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,.. 
IX. Field duplicates 

Field duplicate pairs were identified In this SDG. / 

Target analytes were detected in the field duplicates. 
,... 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page: <1..Qn:. 
Reviewer: G>S2 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: ~S. ~y:> VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

,Jn 

\- \,:::;> I pH TDS elF )Nos N02 S040-P04 Alk£~)NHs TKN TOC Cr6+ CIO 

1 pH ros c~ NO, NO, so o-Po, Alk YN NH, TKN roc Cr6+ c1o 

tJ..c:: .. \ I pH TDS CI/F ~0, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS C~ NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

' pH TDS Cl F NOs NO, SO 0-PO, Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO, 0-PO Alk CN NHs TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NOs NO, SO, 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NOs NO, SO, 0-PO, Alk CN NHs TKN TOC Cr6+ CIO 

'pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

nH Tn~ C':l F NO. NO. ~(). 0-PO. Alk C':N NH. TKN TOr. C':rfl+ C':IO. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: e:?o....--=· 

Comments: ___________________________________ _ 
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LDC#: ~S.$tk? Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:__\,_ of~ 
Reviewer: -:) §:::> 

Method: lnorganics, Method See Cover 

2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date:]\z."\\ \l.f 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::K\l l\ '.. \~ 
Calibration verification 

.:::sDJ ~'.'t.() 
Calibration verification 

(_C..~ '-\ '-s,:<; 
Calibration verification 

Analyte 

C>-) 

c....~ 

"' 
t==" 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~.._,-,..& 

D ,\"\"-~\.. 
~ 

{J_q~v 

\.o"S.~'-' 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (m~/1) Area r or r" r or r" (Y/N) 

0 -0.0173 

0.01 0.516 0.99976 0.99989 

0.025 1.21 ~~ 
0.05 2.35 

0.1 4.71 

0.2 9.13 

0.4 17.6 

""\:-.;:,_,.!~..-

loo%~ ~-oaYg_ ~ D -"2.."""',\'--
~ 

\~\... L\ "2._io 1 r q[Jo7?-

\~'- Loste- \ o:S. 'X -1?---
~ 

- b., 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% ofthe recalculated results.'---------------------------------------------

>t~6~"3 



LDC#:~~ 

METHOD: lnorganics, Method ,)<2Q........ Cbw"'-._--

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: <S~ 

2nd Reviewer:.--=0~==---

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-O( x 1 00 
(S+D)/2 

SampleiD 

l_.C-C:, 

\~ ':. '--'< '2----

~ 

I'-) 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Element 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

lO.~~~ 
lo~\\~ 

(SSR-8R) 

Comments: \)-.:><;( := )-.)"" %S?Q c~c--'<-~ k= £e <" c'\c..,_,\..,__-\-.e 

TOTCLC.6 

I eecalcillated 

II 
ee~clied 

I I 
Acceptable 

%R/RPD %R/RPD (YIN) 

)ob'!.~ to~%?- ~ 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method -Slog - Cc.,.e." 

Page:_l_of~ 
Reviewer: :3 Q 

2nd reviewer: c~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,.---.,..C.,-'0'7--')____,'---::-\--=------------'reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

A ~ lo '"<"~\ "\ 

\='0 \ - '=-\.0'0-M-

Recalculation: 

\ '-\::S'-'.oO :S~'S 

~:;~t :::. ()(''\"'-... 

# Sample ID Analvte 

~ C...,....J 

2.. G-) 

'2, F-
1..\ ~ 

'S 'p 

\t> ~ 

Reported Calculated 

Co~~~ration Conce~irati~n Acceptable 

{ ""· ) (YIN) 

C>~~ Q,~ ~ 
() ,, 0 '\. \ 

<63.-'\ ~~-'-\-
tJ.S~ () .2:,<;. 

81.\.~ &Ck.> -..\.r 
-A-\ 1C\.o :j*-

Note: __ --<:::df~S(':*A>V"'""'-"\N--"""~~"'1------------------------
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LDC Report# 36845C21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 320-19945-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-038-S0-0-0.5 320-19945-1 Soil 06/25/16 
CFMW-038-S0-0-0.5RE 320-19945-1RE Soil 06/25/16 
CFMW-038-S0-0.5-2 320-19945-2 Soil 06/25/16 
CFMW-038-S0-0.5-2RE 320-19945-2RE Soil 06/25/16 
C FMW-038-S0-1 0-12 320-19945-3 Soil 06/25/16 
CFMW-038-S0-1 0-12RE 320-19945-3RE Soil 06/25/16 
C FMW-040-S0-0-0. 5 320-19945-4 Soil 06/28/16 
CFMW-040-S0-0.5-2 320-19945-5 Soil 06/28/16 
CFMW-040-S0-10-12 320-19945-6 Soil 06/28/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
Contract Laboratory Program (CLP) National Functional Guidelines for Chlorinated 
Dibenzo-p-Dioxins (COOs) and Chlorinated Dibenzofurans (CDFs) Data Review 
(September 2011 ). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) SW 
846 Method 8290A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCOO and peaks representing any other unlabeled TCOO 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

The ion abundance ratios for all PCOOs/PCOFs were within method and validation 
criteria. 

The minimum S/N ratio was greater than or equal to 2.5 for each unlabeled compound 
and greater than or equal to 10 for each labeled compound. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for unlabeled compounds and less than or equal to 30.0% 
for labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (%0) between the initial calibration 
RRF and the continuing calibration RRF were less than or equal to 20.0% for unlabeled 
compounds and less than or equal to 30.0% for labeled compounds. 

The ion abundance ratios for all PCOOs and PCOFs were within method and validation 
criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

MB 320·116907 07/07/16 1.2.3,4,6,7,8-HpCDD 0.237 pg/g CFMW-038-S0-0-0.5 
1 ,2,3,4,6, 7,8-HpCDF 0.0688 pg/g CFMW-038-S0-0.5-2 
1 ,2,3,4,7,8-HxCDD 0.0331 pg/g CFMW-038-S0-1 0-12 
1,2,3,6,7,8-HxCDD 0.0529 pg/g 
1,2,3,7,8,9-HxCDD 0.0839 pg/g 
OCDD 2.542 pg/g 
OCDF 0.366 pg/g 
Total HxCDD 0.170 pg/g 
Total HpCDD 0.417 pg/g 
Total HpCDF 0.0688 pg/g 

MB 320-119897 07/28/16 1 ,2,3,4,6, 7,8-HpCDD 0.132 pg/g CFMW-038-S0-0-0.5RE 
1 ,2,3,4,6, 7,8-HpCDF 0.0497 pg/g CFMW-038-S0-0.5-2RE 
OCDD 0.563 pg/g CFMW-038-S0-1 0-12RE 
OCDF 0.168 pg/g CFMW-040-S0-0-0.5 
Total HpCDD 0.251 pg/g CFMW-040-S0-0.5-2 
Total HpCDF 0.0497 pg/g CFMW-040-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

CFMW-038-S0-0-0.5 1,2,3,4,7,8-HxCDD 0.096 pg/g 0.096U pg/g 
1 ,2,3,6,7,8-HxCDD 0.23 pg/g 0.23U pg/g 
1 ,2,3,7,8,9-HxCDD 0.21 pg/g 0.21U pg/g 

CFMW-038-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDD 0.96 pg/g 0.96U pg/g 
1 ,2,3,4,6,7,8-HpCDF 0.22 pg/g 0.22U pg/g 
1 ,2,3,6,7,8-HxCDD 0.081 pg/g 0.081U pg/g 
1 ,2,3, 7,8,9-HxCDD 0.10 pg/g 0.10U pg/g 
OCDD 10.3 pg/g 10.3U pg/g 
OCDF 0.63 pg/g 0.63U pg/g 
Total HxCDD 0.32 pg/g 0.32J pg/g 
Total HpCDD 1.71 pg/g 1. 71 J pg/g 

CFMW-038-S0-1 0-12 1 ,2,3,4,6, 7,8-HpCDD 1.06 pg/g 1.06U pg/g 
1 ,2,3,4,6, 7,8-HpCDF 0.26 pg/g 0.26U pg/g 
1 ,2,3,4, 7,8-HxCDD 0.035 pg/g 0.035U pg/g 
1 ,2,3,6, 7,8-HxCDD 0.070 pg/g 0.070U pg/g 
OCDD 8.72 pg/g 8.72U pg/g 
OCDF 0.73 pg/g 0.73U pg/g 
Total HxCDD 0.33 pg/g 0.33J pg/g 

CFMW-038-S0-1 0-12RE OCDF 0.64 pg/g 0.64U pg/g 
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Reported Modified Final 
Sample Compound Concentration Concentration 

CFMW-040-S0-0.5-2 1 ,2,3,4,6,7,8-HpCDD 0.49 pg/g 0.49U pg/g 
1 ,2,3,4,6,7,8-HpCDF 0.14pg/g 0.14U pg/g 
OCDF 0.29 pg/g 0.29U pg/g 
Total HpCDD 0.93 pg/g 0.93J pg/g 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
{Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D 320-116907 1 ,2,3,4,6, 7,8-HpCDD - 137 (56-134) J+ (all detects) p 
(CFMW-038-S0-0-0.5 1 ,2,3,4,6, 7,8-HpCDF - 138 (81-137) J+ (all delects) 
CFMW-038-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF - 154 (79-139) J+ (all detects) 
CFMW-038-S0-1 0-12) 

LCS/D 320-116907 1 ,2,3,7,8-PeCDD - 136 (79-134) NA -
(CFMW-038-S0-0-0.5 1 ,2,3,7,8-PeCDF - 136 (81-134) 
CFMW-038-S0-0.5-2 
CFMW-038-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 
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LCSID RPD 
Compound !Limits! Flaa A or P 

LCS/D 320-116907 1 ,2,3,4,6,7,8-HpCDD 24 (S20) J (all detects) p 
(CFMW-038-S0-0-0.5 1,2,3,4,6,7,8-HpCDF 25 (S20) UJ (all non-detects) 
CFMW-038-S0-0.5-2 1 ,2,3,4,7,8,9-HpCDF 27 (S20) 
CFMW-038-S0-1 0-12) 1 ,2,3,4, 7,8-HxCDD 30 (S20) 

1 ,2,3,4, 7,8-HxCDF 23 (S20) 
1 ,2,3,6, 7,8-HxCDD 25 (S20) 
1 ,2,3,6,7,8-HxCDF 25 (S20) 
1,2,3,7,8,9-HxCDD 28 (S20) 
1 ,2,3, 7,8,9-HxCDF 25 (S20) 
1 ,2,3, 7,8-PeCDD 24 (S20) 
1 ,2,3, 7,8-PeCDF 23 (S20) 
2,3,4,6, 7,8-HxCDF 24 (S20) 
2,3,4,7,8-PeCDF 22 (S20) 
2,3,7,8-TCDD 21 (S20) 
2,3,7,8-TCDF 22 (S20) 
OCDD 24 (S20) 
OCDF 24 (S20) 

IX. Field Duplicates 

No field duplicates were identified in this 8DG. 

X. Internal Standards 

All internal standard recoveries (%R) were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

For samples CFMW-038-80-0-0.5, CFMW-038-80-0-0.5RE, CFMW-038-80-0.5-2RE, 
CFMW-038-80-1 0-12, CFMW-038-80-1 0-12RE, and CFMW-040-80-1 0-12, a 2nd 
column confirmation was not performed for 2,3,7,8-TCDF. Results are below the 
reporting limit (RL). 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed unusable as follows: 
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Samnle Compound Flag A or P 

CFMW-038-S0-0-0.5 All compounds R A 
CFMW-038-S0-0.5-2 
CFMW-038-S0-10-12 

Due to laboratory blank contamination, data were qualified as not detected or estimated 
in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 320-
19945-1 

I Samj?:le I Comeound I Flag I A orP I Reason I 
CFMW-038-S0-0-0.5 All compounds R A Overall assessment of data 
CFMW-038-S0-0.5-2 
CFMW-038-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 320-19945-1 

Modified Final 
Sample Compound Concentration A or P 

CFMW-038-S0-1 0-12RE OCDF 0.64U pg/g A 

CFMW-040-S0-0.5-2 1 ,2,3,4,6, 7,8-HpCDD 0.49U pg/g A 
1 ,2,3,4,6, 7,8-HpCDF 0.14U pg/g 
OCDF 0.29U pg/g 
Total HpCDD 0.93J pg/g 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary 
- SDG 320-19945-1 

No Sample Data Qualified in this SDG 
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LDC #: 36845C21 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 320-19945-1 Level IV 
Laboratory: Test America Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW846 Method 8290A) 

Date: <ii /,_,; /lb 
Page:_L_of / 

Reviewer:----,1';.2 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo Ar:ea I I 
I. Sample receioUTechnical holdina times AtA 
II. HRGC/HRMS Instrument performance check A 
Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 I 
21---

3 I 
4..,... 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-038-S0-0-0.5 

CFMW-038-S0-0-0.5RE 

CFMW-038-S0-0.5-2 

CFMW-038-S0-0.5-2RE 

5 I CFMW-038-S0-1 0-12 

61-- CFMW-038-S0-1 0-12RE 

7?- CFMW-040-S0-0-0.5 

81- CFMW-040-S0-0.5-2 

92-- CFMW-040-S0-10-12 

10 

11 

lO 

Notes: 

AlA % llbV ~ 
A cov 

6.....) 

N 
N 6'-.> 
bvJ 1.60 lr? 
N 
A 

\..5.~ 
A 
A 

.._sw 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 
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Commects 

2.0 ~'%-lo.6ltul 
~ .... o ""l..lpel.t.ll 

~v 1~1oe I, .,I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

J!l{ :!: ~ 
n 

SB=Source blank 
OTHER: 

I 

I . 
•. t. --6 

LabiD Matrix Date 

320-19945-1 Soil 06/25/16 

320-19945-1 RE Soil 06/25/16 

320-19945-2 Soil 06/25/16 

320-19945-2RE Soil 06/25/16 

320-19945-3 Soil 06/25/16 

320-19945-3RE Soil 06/25/16 

320-19945-4 Soil 06/28/16 

320-19945-5 Soil 06/28/16 

320-19945-6 Soil 06/28/16 

I I II 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method· HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Validation Area Yes No 
i \dl·:,;::-:•:-<:v-.~~?1_/:: _;; _):,,. :~!-- ·-:~:4~"'' _,_~-: .. -·i;;;l~ . ~- ,; 'if<:< .{.{:; . ; .. ·. < . ·.·· ; ...... ;•;/ LTechnical holding times ... :•'• 

All technical holdina times were met. / 

Cooler temperature criteria was met. /" 

111: GdTMs lri;tiJmenf~~~o~a~c~ch;c;k·.····-•.·• .... ) · 
.. · ·. 

Was PFK exact mass 380.9760 verified? / 
/ 

Were the retention time windows established for all homologues? 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing / anv other unlabeled TCDD isomers < 25% ? 

Is the static resolvino power at least 10,000 {10% vallev definition)? / 
Was the mass resolution adeauatelv check with PFK? /" 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / 
1118. ~~i;i~1 ;al.ibr~tidri'' :_o: > ./ > · ·: · .. \ · > .· 

.·.·: 
. ···· ·.•·· .... '· 

. . . . ·,. 

/ 
Was the initial calibration performed at 5 concentration levels? 

Were all percent relative standard deviations (%RSD).::. 20% for unlabeled v compounds and for labeled compounds ? 

Did all calibration standards meet the I on Abundance Ratio criteria? ...--

Was the signal to noise ratio for each target compound;:: 2.5 and for each recovery /" 
and internal standard > 1 0? 

NA 

,. 

'.;_: ,,-, 

Page: Lot~ 
Reviewer: FT 

2nd Reviewer:~ 

Findings/Comments _,,,.·._·.·.-,·,,r, ;; ' 

. : .:·· .···. " .·... . . . ,:: :~ ····) 

. \ < • ;' .· .. ,, ·' .. < \, , ... , ': :• 

1l1b:3i~iti~ic~ii~~;ti~~'\;eiific~ti6n " .. • > '' ·.· .· ... ··.·····:······· · .. 
',•;· ·. {, •... · .. . .. ::ciM•·.;··.· .. ·. . . . ... : . .. , ', ,., 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all percent differences (%D).:: 20% for unlabeled and.:: 30% for labeled / 
compounds%? 
' .. · '""' ., .. ' ' . 

IV. ContinUinq calibi-atian· · 
. . ' .... 

. 
C·.f;.·, 

'· · ... .· . 
••• 

. ,. 
·.· ;. . ' ,. 

Was a contiuning calibration performed at the beginning and end of each 12 hour / 
loeriod? 

Were all percent differences (%D).:: 20% for unlabeled compounds and.:: 30% for I/ 
labeled compounds ? 

Did all routine calibration standards meet the I on Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and for each recovery and / 
internal standard> 10? 

. . . :•····.·/':"' •/ . ·, . ·. . : •.>.r .··· '," .· .. Vi LaboraloiY Blank; ' · •',.' . . . .· .· • ,, '0 ,. ·. . 

Was a method blank associated with every sample in this SDG? 
/ 

Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? 

Was there contamination in the method blanks? If yes, please see the Blanks i/ 
validation completeness worksheet? 

. :·· . '• .. ···.· 
,, 

; . · .... ·:·; 
';/L Field blanks .'1 s 

: . 
·" .. . . .. 

Field blanks were identified in this SDG. /f 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:~f_?' 
Reviewer· FT 

2nd Reviewer: 1'7!.--

Validation Area Yes No NA Findings/Comments 

Target compounds were detected in the field blanks. I/ 
'<--.-l:{<-:.~. <;_; :.)'.'~:t:-. -.:~;;·.~'.;~( '\' ---~,--.~---~- ., .. ~ft:.::. ''(: ~i ·-. -< :.-.:.·_··- .. ' -;:: ..·.· ; .~. .· .• ·•>:··· ·' . :• .. :.'>:-··· 

VII}Matrix spike/Matrix spike duplicates··· ·• :1 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated / MSIMSD. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / I--
I IRPD) within the QC limits? 

S1'1'l't~;;~i;t~~ ~6~irol ~al11ples ' • ·•. ··• ' < . :_····· 
.. . ··· · . . i'• .;,-· : .•. ,· . ·,.: .·:·· ....•. · ... 

Was an LCS analvzed oer extraction batch? ./' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / -
the QC limits? 
:;' ·:> : .---.:.'\;._ .';iJ-: ·::;~;leo::-_:.,.::.: -: ' :···. ·:X::;,··.·······•·· • :.·'i_ ·.•· .. ·.> > 

... .···.· . . ; .·· -), .. · '/ ,;:·:. > !1<-fieldd~plicates . ' _;~, 

' 
. , ... .. . . ' ,,_. ··, .. 

Field duplicate pairs were identified in this SDG. -
Target compounds were detected in the field duplicates. ~ 1----

·." -- (--·:X<··.:·- · .. _:_: __ . . · .·· .. ··.·· :;_o; ·, ..•. ·, •. '. ( ... ·. ' .. · . .. ~ .: ·,', · .. t·:' .,. ·: .• .·' · ... · . ; . 
X. Internal standards · 

Were internal standard recoveries within the 40-135% criteria? 1.,....-
Was the minimum SIN ratio of all internal standard oeaks > 10? / 

.......... ' ,,, •.. •i'' ·:·:·· '.·· . ' ·; .··• •• ' . .. .. ····. .. ' . 
' '': ' .... 

' .··.··• . .. '\:, XI: comoound duaniitation · . · .•. , · . ·• .. . .... 
Were the correct internal standard (IS), quantitation ion and relative response factor I/' 
(RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 1.........- -
dry weight factors applicable to level IV validation? 

: ':,,,; "·- :_ ·;' --~~t-' --~:·. :;-_ -~;lj:';'.l.i.\ii~·, ·. ': '·'" :.- ':,., ... <-<; • 
Xll:'·rrcfrget ConlPbufid ideiltiftcatiori ".:.: . . ·_,,. ··\',.·'" ·•''· . ;·,· . . . . )''' ' •. <'.,· :i: .:-' ' '· ; . ·· ..... •·. . '.· "!/, ,., ......... · . ..,, .... 
For 2,3,7,8 substituted congeners with associated labeled standards, were the 

1-retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3, 7,8 substituted congeners without associated labeled standards, were the '/ relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
louantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 

Was the I on Abundance Ratio for the two auantitation ions within criteria? / 

Was the signal to noise ratio for each target compound and labeled standard!:.._ .,....-2.5? 

Does the maximum intensity of each specified characteristic ion coincide within.:!:. 2 
seconds (includes labeled standards)? ./' 

For PCDF identification, was any signal (S/N :0: 2.5, at:!: seconds RT) detected in 
/ the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? 

xr-';,·~i~~~{e:~~:p·~~~6-~~.~~~·::_jf> · .· .. ··.··.····:i>' . 
._.,.j;: ... 

; ••.:,···· >· ..... ·;-.- . ' ·. ·.. .··: . . .··:._ ....•...•.. ·,.>• :i;. ' ·, ..... .. • ·. · .. · ·., .... ' .. ·.· . 

System performance was found to be acceptable. .........-r 
XIV. O~eral;a~sissm~~~~~&~ta.···········.·rt;c r .. .. .· 

. · ...... · ..• •·. ' ·..... ;, . . ·.·. . 
; .· . . ·-·!.. .-'' 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:?Qf_? 
Reviewer· FT 

2nd Reviewer: ,..., )~ 

Validation Area Yes No NA Findings/Comments 

Overall assessment of data was found to be acceptable. / 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

·--- - --

A. 2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

8.1,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C.1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N.1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0.1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HoCDF 

Notes: ________________________________________________________________________________________________ _ 
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LDC#: 3 6 .¥"7t;r-.:z_.-.v/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". A ~ N/A Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
'VN N/A methoc 
Blank extr ~ l~·~- 'h IIL.o ![,-I IJW' 

Cone. unit-. "!. 

~~t BlankiD I Sam le Identification 
""10 ~'2.0-

51' I :2> -5" lnfD90'1 

f 0.1.~/ '·te5"" - O."'b "f \.0(, vi 
f:f o obi3B '~ 0.?"\4 - o .:~-J..IA o.'J..."jiA 

c.. o.o?~t"l' 0 .)~55"" tJ. D91o lA 0.0?5"~"tA 

1) 0.05'29 o.t4A~ o. :2.~111 0-oBtiA* 0. OIC~ 11 

c o. t>f>~"'l 0-41 "'S"'" 0.7.\1..\-1£ o. \o ul 

0 ~-5'-/'2.. I '-. -11 - I D'. '?>lA "b:-)2-11\ 

?1 )5[. ~ 0 -?>lt>/p \.</. ':? - t.?. (,;~ L! 0·1~"\ 

T o.no>~< o.l!.s - l!l. ~'2. >I' j o. 7');,-1' J 
u O.<j-)7 '* 2·o0S'" - \.1\ j -
'f * 0.?4~ o.oro~0 - - -

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BlANKS90_1 (3).wpd 
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LDC#: r3~llf/S"-<!-~/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 
e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

, ;t:l N/A Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matnx and whenever a sample extraction was performed? 

' ';( N N/A Was the method blank contaminated? 
Blank extraction ate: 1[2.'\llllp Blank analysis date: 1/2-"liiL- Associated samples: 
Cone. units: 

Sample Identification 

5f.. .p "1.1 

0 .((>IJ; - 0· '-\"\VI 
B' 0."1.4'05"" - O.I'ILJ 
t, o.9P7 2-~ls -

[). llotb 0-2-~ ().(a l.,f 0·1-"\ 

u 0."2"'1'* I . 2. :;S" o. '\"?>J 

'/ 0.0~91 0.1.. e>s- -

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS90_1 (3).wpd 
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Reviewer: ~ 
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LDC#: 3G~~S <:!..2/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

y; ... ~ 
/A •• ._. .... <.A._...,...., ._.,,._..,,.._'-i,_. .._..., ..... ,, '-""' '-''-"'''!"'.._...., '""'' '-''-"'-''' III .... ~IIA VI Ull>.ili.._,V.._.I U. ""''""'''f""'.._, -..A~I'-"V~I....,II UUW t-''-'11\JIIII<;;i'-ll 

YIN iJ/A Were the LCS percent recoveries %R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# Date Lab 10/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 
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FORM III 
DIOXIN LAB CONTROL SAMPLE DUPLICATE RECOVERY 

Lab Name: TestArnerica Sacramento 

SDG No.: 

Matrix: Solid ;::_::_:::::..:::__ ___ _ Level: Low =-::_c._ __ 

Lab ID: LCSD 320-116907/3-A 

Job No.: 320-19945-1 

Lab File ID: 25JL1610D5 45.d 

Client ID: 

SPIKE LCSD LCSD QC LIMITS 
ADDED CONCENTRATIOI' % % 

COMPOUND (pg/g) (pg/g) REC RPD RPD REC 
1,2,3,4,6,7,8 HpCDD f I '1, .< 100 136.5 137 24 20 86-134 
1,2,3,4,6,7,8 HpCDF e- / I ~ ~ 100 137.8 138 25 20 81 137 
1,2,3,4,7,8,9 HpCDF 1"-' / I '? ' 100 154.1 154 27 20 79-139 
1,2,3,4,7,8-HxCDD c..-- . I - / 100 142.4 142 ~<:'"' 3 0 20 65-144 ' 1,2,3,4,7,8 HxCDF ¥.. / I ~ . 100 131.6 132 .... 23 20 72-140 
1,2,3,6,7,8 HxCDD o~ I ., <; 100 137.0 137 ~ 25 20 73-147 
1,2,3,6,7,8 HxCDF L ..- \ ' ~ 100 131.7 132 o"" 25 20 63-152 
1,2,3,7,8,9 HxCDD -t. I '? - 100 137.5 138 •"' 28 20 80 143 
1,2,3,7,8,9-HxCDF "' / I • - 100 134.4 134 ell"' 2 5 20 72-152 
1,2,3,7,8 PeCDD 1::),.; - - - 100 135.8 136 24 20 79 134 
1,2,3,7,8 PeCDF I - - - 100 136.4 136 23 20 81 134 
13C-1, 2, 3, 4, 6, 7, 8 HpCDD 200 156.0 78 40-135 
13C 1,2,3,4,6,7,8 HpCDF 200 136.9 68 40 135 
13C 1,2,3,4,7,8 HxCDF 200 130.9 65 40-135 
13C 1,2,3,6,7,8 HxCDD 200 132.1 66 40 135 
13C 1,2,3,7,8 PeCDD 200 135.9 68 40-135 
13C-1,2,3,7,8 PeCDF 200 128.8 64 40-135 
13C 2,3,7,8 TCDD 200 134.1 67 40-135 
13C-2,3,7,8 TCDF 200 124.0 62 40 135 
13C-OCDD 400 340.4 85 40-135 
2,3,4,6,7,8 HxCDF ""/ 100 135.3 135 24 20 72 151 
2,3,4,7,8-PeCDF ,J ..- 100 132.7 133 22 20 76 132 
2,3,7,8 TCDD p... / 20.0 25.81 129 21 20 77 130 
2,3,7,8 TCDF 1-\ ~ 

20.0 26.43 132 22 20 79-137 
OCDD 6! ~ 200 285.1 143 24 20 80-137 
OCDF Q. / 200 276.2 138 24 20 75 141 

~ 
&<.\\ •/o R :::. :::, +~ /r 

1 

# Column to be used to flag recovery and RPD values 

FORM III 8290A 
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LDC#: <.3~2¢f C-2_/ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / 
Page:_of_ 

Reviewer: /Z 
2nd Reviewer: ~ 

riJ N/A ~' Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 

1
AII N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Findinq Associated Samples Qualifications 

I. ? </. 'i> Co "' No :<.nd c..o/um /? ~,><-/-
CA:U'/ /,/ r 1'>1 ~ n -/-or II 
vv'~ ~J .J. r m "'d. !2~1.{1 f; 
q....,. 6~1~ R.L --

Comments: See sample calculation verification worksheet for recalculations 

C:\Users\ftanguilig\AppData\Locai\Microsofi.\Windows\Temporary Internet Files\Content.Outrook\TQFAUA9G\COMQUA90.wpd 



LDC#: s~wr e-.2-/ VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

I tl't l't/T"'\ 

7 

Page:~of ;/' 

Reviewer: _.EI 
2nd Reviewer: Q_ 

# Date Sample ID Finding Associated Samples Qualifications 

1 1 1 0 ?, r 1 LsD ~/? + ~/. -:~p 1 1 ~/4 
ow-fs,<:/~ t;n,f-

Comments:~========================================================-------------------------------------------------------------------------------------

OVRSO.wpd 



LDC #: a 6}{ '7£ ~-c..:J/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 8290A) 

Page:__j,f_/ 

Reviewer: ez 
2nd Reviewer:_______ez__ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (A,)(C.)/(A;,}(C.) 
average RRF =sum of the RRFs/number of standards 
%RSD = 100 * (SIX} 

A,= Area of compound, 
C:~ =Concentration of compound, 
S = Standard deviation of the RRFs. 

A;. =Area of associated internal standard 
C15 = Concentration of internal standard 
X = Mean of the RRFs 

I R,:o~;tl~nr:;~~~ 
I R•oo;;·::~ ~~~t;J 

# Standard ID 
Calibration 

Date 

II 1 I l c.A l- I (I /J'C>/1'> 
it> OS 

II 2 I teA/... I 'f /2-lpl; 
<bDs-

II 3 I7C·AL I II /'f!Jf.., 
CfD2 

f)£,- ;z;o;-

Compound {Reference Internal 
Standard} 

Average RRF 
(initial} 

2,3,7,8-TCDF r•c-2,3,7,8-TCDF) II 1- 0 0 '7 2. 

2,3,7,8-Tcoo r'e-2.3,7,8-Tcoo> II o. '793 & 
1,2,3,6,7,8-HxCDD r'C-1,2,3,6,7,8-HxCDD) II/- f!/S"'j "f 
1,2,3,4,6,7,8-HpCDD ("C-1,2,4,6,7,8,-HpCDDL II(), "1'/7 7 
nrnt::' tt,r:_nrnm II/· ;;.. &J a 3 

2,3,7,8-TCOF (13C-2,3,7,B-TCDA 

2,3,7,8-TCDD C3C-2.3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (PC-1,2,3,6,7,~H_x~Opj__ 

1,2,3,4,6,7,6-HpCDO (13C-1,2,4,6,7,8,-HpCDD) 

· t1'lf' _nror.n• 

2,3,7,8-TCDF {'3C-2,3,7,S..TCDA 

2,3,7,8-TCDD {'3C-2,3,7,B-TCDD) 

1,2,3,6,7,8-!i~CO~C--~,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDO C3C-1,2,4,6,7,8,-HpC00) 

OCDF C3C-OCOD) 

o. "'! b"'' (, 
0. "1"- '/7 
t- o<11 I 

IY. i&-2-'J
/· '?:>7' 7- '? 

1-tr"tJ7-

Average II RRF 
RRF (inifial) ( c.s 3 std) 

;.o&f;!--
0. "l'J :30 
;.o~-·n 

0-7'177 
1-~'!35 

O,<j6 '!/.. 
0 -i:.l..t/J 
fOlf// 
o-'7t2Y 
1·3773 
f-/S'3:Z. 

O,''t79/ 
o. "'SS'-/ 
f, {J <f'{ '-1 
O·'J2-i7 
1.-v/~ 

o.c;w! 
CJ, 'ro3 (a 

_}_. o K Sl"':> 
{·0/n:J 
1-'ft?P v 
1.o727 

(<!~;,· ~ ' 

o,/77/ 
o.:t~ 
I· oy<I'J' 
O."J:>-77 
J-;uj~~ 

a. i''ll/ 
LJ. 'lo3£, 
/.oyg3 
/·0/S'% 
;: 
/·o::rfi'} 

~-.Z.. 

7A 
tf· I 
~-7 
.3-5( 

I J.. 7 
J-3.' u 
!J.·;;.. 
I :z-.. c. 
~ 

(,. t/ 

?. ,;,L. 
7-</ 
'/.'/ 
~-:.7 

..... v 
.LJ-·7 

!.2 _() 
. jj-.:t:-

/~·fo 
,o.)< 

t1,.cj 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftangui!ig\AppOata\Locai\Microsoft\Windows\ Temporary lntemet Files\Content. Outlook\!QFAUA9G\INICLC.wpd 



LDC #: l.,jc:;.,gy s- C!. .J.// VALIDATION FINDINGS WORKSHEET 
Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page: /of / 

Reviewer: /? 
2nd Reviewer: ' C?z 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: · 

% Difference= 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C;,)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

D ~I Becalc111ated 

Calibration AverageRRF I RRF 
Standard ID Date Compound (Reference Internal Standard) (initial) (CC) 

1 ~eN fJ/?/It. 2,3,7,8-TCDF ("C-2,3,7,8-TCDF) /1!>3.? 0. i8''1'tl o-:<1-t"!o 
08 :ZR.S"' 2,3,7,8-TCDD (''C-2,3,7,8-TCDD) 

oo:o7 1 ,2,3,6,7,8-HxCDD ("C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HoCDD (''C-1 ,2,4,6, 7,8,-HpCDD) 

nrn~ ,,r_nrnm 

2 2,3,7,8-TCDF C"C-2,3,7,8-TCDF) 

2,3,7,8-TCDD ("C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD ("C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HoCDD ("C-1 ,2,4,6,7,8,-HpCDD) 

nrn~ ,,r_nrnm 

3 2,3,7,8-TCDF (''C-2,3,7,8-TCDF) 

2,3, 7,8-TCDD ("C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD ("C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD ("C-1 ,2,4,6, 7 ,8,-HpCDD) 

OCDF ("C-OCDD) 

lc=JI Becalc••lated 

I %0 I %0 

l?·:r /V. 2__ 

I 

I 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ttanguilig\AppOata\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\CONCLC90.wpd 



LDC#: 
<.363¥ s- C!.-2--/ VALIDATION FINDINGS WORKSHEET 

Routine Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 

Page:~f / 

Reviewer: C2 
2nd Reviewer: ' C>-7 

~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (AJ(C.)I(A;,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
C.,= Concentration of compound, C~s = Concentration of internal standard 

D ~I Becalc1llated 

Calibration Average RRF 

I 
RRF 

Standard ID Date Comoound (Reference Internal Standard) (initial) (CC) 

1 <Ld .:w:43 7/2C./JG. 2,3,7,8-TCDF (''C-2,3,7,8-TCDF) I· oo92- D. "'f'/0 "f () -"! '/ 0 "}' 

2,3,7,8-TCDD ("C-2,3,7,8-TCDDl o.973v o.9o.rt7 o.c;ogl 
1 ,2,3,6,7,8-HxCDD ("C-1 ,2,3,6,7,8-HxCDD) /-O~'t<f ;.o I I /·OI/ 
1 ,2,3,4,6, 7,8-HpCDD ("C-1 ,2,4,6, 7,8,-HpCDD) 0 -"l'/77 o. "Joo<,t o. "!ooy' 

"""" "'"-""""' ;.a 'r3~ I·(). 3 I f, )._ ?>/ 

2 u,v '':o<=t 7P<t.'lb 2,3,7,8-TCDF ("C-2,3,7,8-TCDF) "- ?6 '7(, o, !{!;6 0 o-Ko6!J 

2,3,7,8-TCDD (''C-2,3,7,8-TCDD) 0 ."/2</7 Q 'iJ62</ 0-!16~ 
1 ,2,3,6,7,8-HxCDD f"C-1 ,2,3,6,7,8-HxCDD) ;.o4/1 o. "l<t• t:?· ?'tr 

1-
1 ,2,3,4,6,7,8-HpCDD (''C-1 ,2,4,6,7,8,-HpCDD) 0-'/61-/ o. "1~2- tJ./ .. ~ 
"""" ""-""""' /·377'2, 1- ~'->I /- ?:>3/ 

3 aev'ov</ 7f3o~b 2,3,7,8-TCDF ("C-2,3,7,8-TCDF) O,It002- o .[( oo;;.--

2,3,7,8-TCDD f"C-2,3,7,8-TCDD) o.¥K74 0-fdl?Y' 
1 ,2,3,6,7,8-HxCDD (''C-1 ,2,3,6,7,8-HxCDD) I· oo "t /·t!V'7 
1 ,2,3,4,6,7,8-HoCDD (''C-1 ,2,4,6, 7,8,-HoCDD) o.<t'l'(o tJ.<jyjiZJ 

OCDF ("C-OCDD) I· 372.. 1-3 7--:Y 

1~1 Becalc111ated I 

I %0 I I %0 

t.~}{ t.X 
,r.s ~T 
1-& <}7.: 
S"-0 so 
t/X dk' 

/& . <J' /b -'1 
6-7 67 
<j.</ '1-7' 

o-C, o.C, 
~-</ 3-L/ 
/7-)~ /7-J 
'I· 0 '/0 
3- I <.3-/ 
I· '7' /-'7 
O.J o.</ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\ftanguilig\AppData\local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\TQFAUA9G\CONCLC9D.wpd 



LDC#: 
<3 ~ 3- .....--~--c:.v VALIDATION FINDINGS WORKSHEET 

Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSO = Laboratory control sample duplicate percent recovery 

LCS ID: ~a.."" '!>"2.0 - I I "1 ~"'\ / 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

Add:1"!).- Concen:1~on 
I II II Compound ( ,pq, (,r.x I- Percent Recove~ Percent Recove!l. RPD 

'~~ J 1-'' ~ ~~n '~~ I . \J, ~~n 
o. -·· o • ., •• o. 

2,3,7,8-TCDD tO -?.0 ~7-. 4"1 'l-v·l(p I I :;y II'Y II? II :I, I 
1,2,3,7,8-PeCDD 100 (00 119.0 11£.9 110) 1\4 I I "1 114 0 

1,2,3,4, 7,8-HxCDD 1170 )c:>O i\l.O l?C. I I I "1 117 t~S I~ -; 
1,2,3,4, 7,8,9-HpCDF lc:>V \00 II~ . .). 11"'1-s{ \1'?:> \l? n1::J fl}( .).. 

OCDF '200 '2<::> 0 -=>-t~. ) ~p .. ~ ,,.. ? (:l-9 I :v l /::1-' l I 

1 
0 

'7 

t-1 
I I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

LCSCLC90. wpd 



LDC#: 3£2~s-a.2-/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: f 7 .· 

2nd reviewer:~ _/' 

M THOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <AJ(I.lfDFl Example: 
(A,)(RRF)(V,)(%5) 

:!hi A,. = Area of the characteristic ion (EICP) for the Sample I.D. OCDr : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.=( J1{.,J<Q'2::>1'2..~~o)(Ul) I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( "-~0 9'~!:>89\) (I· ~11;_)(4.''10) (o."j3'T 
grams (g). 

) 
RRF = Relative Response Factor (average) from the initial = 

r~lr calibration "'\ 1· 7.-
Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

=!=I-I :L ., ~ ?, rc..or: ( P& :2. 7S ) 
I. 

- ~-:>; ?oo(p (!co} (<].OJ -
( ~"19 ~ "':>1» V 1 ·1~-:>,2.\ (9 90 '\ /o l""lo"~-) 
' / / , 

- 5 . ?-G::> ~ lov-~ 

'-' u 

RECALC90.wpd 



LDC Report# 3684501 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0.5-2 460-117573-2 Soil 07/22/16 
CFSB-116-S0-1 0-12 460-117573-3 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
TRIP BLANK 07/22/16 460-117573-5 Water 07/22/16 
CFMW-059a-S0-0.5-2 460-117573-7 Soil 07/22/16 
CFMW-059a-S0-1 0-12 460-117573-8 Soil 07/22/16 
CFMW-057a-S0-0.5-2 460-117886-2 Soil 07/27/16 
CFMW-057 a-S0-1 0-12 460-117886-3 Soil 07/27/16 
TRIP BLANK 07/27/16 460-117886-4 Water 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

05/10/16 Carbon disulfide 23.1 CFMW-EB25-AQ UJ (all non-detects) A 
TRIP BLANK 07/22/16 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Compound %0 Sa moles Flao A or P 

07/27/16 Bromomethane 54.5 CFMW-EB25-AQ UJ (all non-detects) A 
(CCV-12) Bromoform 23.6 TRIP BLANK 07/22/16 UJ (all non-detects) 

07/27/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 25.1 CFMW-EB25-AQ NA -
Carbon disulfide 25.6 TRIP BLANK 07/22/16 
Cycle hexane 27.4 

07/31/16 Acetone 21.8 CFMW-057a-S0-1 0-12 J- (all detects) A 
2-Butanone 24.1 UJ (all non-detects) 
4-Methyl-2-pentanone 21.0 
Bromoform 21.8 
1 ,2-Dibromo-3-chloropropane 21.1 

08/02/16 Dichlorodifluoromethane 20.7 TRIP BLANK 07/27/16 UJ (all non-detects) A 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 23.0 CFMW-EB26-AQ UJ (all non-detects) 
a-Xylene 20.2 UJ (all non-detects) 
Methylcyclohexane 26.5 UJ (all non-detects) 

08/02/16 Chloroethane 32.2 TRIP BLANK 07/27/16 NA -
CFMW-EB26-AQ 

07/27/16 1 ,2-Dibromo-3-chloropropane 26.7 CFSB-116-S0-0.5-2 UJ (all non-detects) A 
(CCV-9) CFSB-116-S0-1 0-12 

CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TRIP BLANK 07/22/16 and TRIP BLANK 07/27/16 were identified as trip 
blanks. No contaminants were found. 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank 10 Date Compound Concentration Samples 

CFMW-EB25-AQ 07/22/16 Methylene chloride 6.2 ug/L CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

CFMW-EB26-AQ 07/27/16 Methylene chloride 7.2 ug/L CFMW-057a-S0-0.5-2 
CFMW-057a-S0-10-12 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flao A or P 

LCS/D 460-362167 1,2-Dichlorobenzene 79 (60-121) - UJ (all non-detects) p 
(CFMW-057a-S0-1 0-12) 

LCS/D 460-361511 Carbon disulfide 132 (69-131) - NA -
(CFMW-EB25-AQ 
TRIP BLANK 07/22/16) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, continuing calibration %0, and LCS/LCSD %R, data were qualified as 
estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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I 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-117573-1 

Sample I Comeound I Flag I AorP 

CFMW-EB25-AQ Carbon disulfide UJ (all non-detects) A 
TRIP BLANK 07/22/16 

CFMW-EB25-AQ Bromomethane UJ (all non-detects) A 
TRIP BLANK 07/22/16 Bromoform UJ (all non-detects) 

CFMW-057a-S0-1 0-12 Acetone J- (all detects) A 
2-Butanone UJ (all non-detects) 
4-Methyl-2-pentanone 
Bromoform 
1 ,2-Dibromo-3-chloropropane 

TRIP BLANK 07/27/16 Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-EB26-AQ 1,1 ,2-Trichloro-1,2,2-trifluoroethane UJ (all non-detects) 

o-Xylene UJ (all non-detects) 
Methylcyclohexane UJ (all non-detects) 

CFSB-116-S0-0.5-2 1,2-Dibromo-3-chloropropane UJ (all non-detects) A 
CFSB-116-S0-1 0-12 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

CFMW-057a-S0-1 0-12 1,2-Dichlorobenzene UJ (all non-detects) p 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Continuing calibration (%D) 

Continuing calibration (%0) 

Continuing calibration (%0) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 
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LDC #: 3684501 
SDG #: 460-117573-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: !? /z¥& 
Page:_fof_Z--

Reviewer: F'7 
2nd Reviewer:~ 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 
2 I 
3~ 
44-

5 \ 
6 l 
7:; 

8z. 

9b 

105 
11 

12 

13 

I llalidatico Area I I 
Sample receipt/Technical holding times J>.,A 
GC/MS Instrument perfonnance check ./).. 

Initial calibration/JCV A 17.J o;. \lOV 
Continuing calibration svJ 

Laboratory Blanks f\. 
Field blanks .yv.J "I!> ::. ? 
Surrooate spikes ..6. 
Matrix spike/Matrix spike duplicates tJ ~~ 

Laboratory control samples ~w L<IA. lr.? 
Field duplicates N 
Internal standards .6.. 
Compound quantitation RULOQ/LODs b. 
Target compound identification A 
System performance A 
Overall assessment of data J::,. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Client ID 

CFSB-116-S0-0.5-2 

CFSB-116-S0-10-12 

CFMW-E825-AQ e-B 

TRIP BLANK 07/22/16 re 
CFMW-059a-S0-0.5-2 

CFMW-059a-S0-1 0-12 

CFMW-057a-S0-0.5-2 

CFMW-057a-S0-1 0-12 

TRIP BLANK 07/27/16 II?:> 
CFMW-EB26-AQ ,.~ 

L:\Roux Associates\Columbia Falls\3684501W.wpd 1 

Comment~ 

= ,~ /"!>0 (;.- 1 c.f .=. 7-0 
' cw 1!=. ~ 

1'0 TP> .::::- 4 ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-117573-2 

460-117573-3 

460-117573-4 

460-117573-5 

460-117573-7 

460-117573-8 

460-117886-2 

460-117886-3 

460-117886-4 

460-117886-6 

' 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/22/16 

Soil 07/22/16 

Water 07/22/16 

Water 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/27/16 

Soil 07/27/16 

Water 07/27/16 

Water 07/27/16 

I 



LDC #: 3684501 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-117573-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: P3/!.b 
Page:~~ 

Reviewer: !""? 
2nd Reviewer: d;/-

1·1~:: I"''"_'D ---~-l~'"-----+--l~"'---1-1"-l~ II 
Notes· 

.... , ~o~e> .v..o - ~e 14~5"" ~ Vlb 1\-f..O- "'3'81S l\ 
- ~'i!.2. lb I 

~ 

- '!>1S~4h/ 'Y ~ 

~ - .., ~,_,.$\ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

and relative response factors (RRF) within 

Level IV checklist_8260B_rev01.wpd 

Page:__{_ of~ 
Reviewer: r-1 

2nd Reviewer: ~ 

,,,,.·: 



VALIDATION FINDINGS CHECKLIST Page:~ol_!::_ 
Reviewer: F7 

2nd Reviewer: ~ 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethane AAA 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1 , 3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane C1. Heptane 

D. Chtoroethane OD. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

~ I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

I K Chloroform KK Trichlorofluoromethane KKK 1,2,4-T richlorobenzene KKKK Propionitrite K1. 2,3-Dimethyl pentane 

I L. 1,2-Dichloroethane Ll. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

, M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethy\ pentane 

I N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

I 0. Carnon tetrachloride 00. 2,2-Dich\oropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetraf\uoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylben:z.ene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-0ichloropropene WW. Bromobenzene WWW. Ethanol I.NWWVV. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-0ichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone 
--

t.E· 2-Ch/orotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
------- ---

COMPNDL_ VOA_Long lislwpd 



LOC #: 36K '/S ,D ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

A~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N . " VVc.t~ C.UI IIIIUUI '-'""""''""~lVII V\.,1111'-' .... "''-'11 ~·UII'-'''·"''-' Ullc.ILJL...._. .... .... , • .._., Vf>,HJII I>,,U-l.L.. lVI '-'UVII lll .... ll .. llll<;;iiiL: 

yJI(j Jf.J/A Were all %0 within the validation criteria of <20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

II- I~~~~~~ I }C:J- \v I ~ I ;;~-.=- • I I ~,~, 11\1':> ~t,o -~'OI>ill 

ICVvoa.wpd 

Page:~!_/ 
Reviewer: FT 

2nd Reviewer: Co-( 

Qualifications 

j-~vtj/A J:,!\? 
I 



LDC#: <5C.Jt¥f!J / 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'f N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

M'Jj'A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y /A Were all %D and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

II )~1\Jt. c.c-'-1- \"V"' I? 5'-\ -~ 3 ..J IAI'J 'if,>o- ?'b I 1 I 
l- \"\S"") ,.,.,. ,_c;_ ) 
+- {:;f ~s.(o 

+ 5~~'? :;!.1-4 
1- I I I )< '-?>-<.? I; 

- hl'?liTb> ~\/- 4- f ""2..). 'i _j{_ Ml? 4-l..o-~at~ 7 - osj-1 N'\ ~+J l 
- '{ ;2.\-v 

I '/. -2-).'i 

- I I I MM 2.-) • ) l l 1 l 

- ~\o Q.CAJ-.., jj ""}.()./ 'I 1 0, IJII!> '-\l,o - ~'0?-46 7 
' ~ lo1<tl p 3"J.o.y 

TTT ""l-~-0 

~?"J ~-1-

TTl"T "2-Co. ~ II 

~ l!h7ll1 WJ-1 f'\..1-'\ 'J..Cp,( 1 1 'J.-',5.l# 1 

.tl.sS" >--\~ 'L\Io'o- ?fl lifqS" 

CONCAL.wpd 

/ 7 Page: __ of __ 

Reviewer:.__,_F_,_T __ 
2nd Reviewer: C-[_ 

Qualifications Jl 

!>llli.J/A jr;J)~) 
j1-~~ \... II 

1 
v 

J 1~~t.1/ D. 

~1_~..1_ A _LND t\lu\j) 
j \ II 

k 

1-/w/A (tJO 

1-1-J.A~/-A 
\ / 

.1 -/v~_.l/A 

I; 

_1-/IA~/A. 
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LDC#: o~Js''?"s-.z:> / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

&i
OD GCIMS VOA (EPA SW 846 Method 8260B) 

Were field blanks identified in this SDG? 
. ::Vfie target compounds detected in the ~etd blanks? 

Blank units:~ Associated sample units: ""' ~ ~ 
SamplinQ date: :1/"1..1..8 \I \o 
Field bla~k type: (circll= one , ,\;#, ........... , "", , ,u , ....... ~ ...... , , .-!p ...,,c,o, "", '"""~' ......... 

Compound Blank ID 
.,.,.· . ., 

f (,."2-

Blank units~~ciated sample units: <M."Y 1-k:' {( 
Sampling date: "2. (p " 
Field blank type: cir leone) Field Blank I Rinsate I Trip Blank I Other: 

Compound Blank ID 
.. 

<i' :·. " "· ·~·_.·". 10 

I s I "'1· ")/ I I I 

~ ·- ''"'"'Vvll;;no;;;u vcu ••Pl..:.v. 

Sample Identification 

"t\? Associated Samples: 

Samole Identification 

I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

.I 

I ~ 

I 

·- v 

Page:~f_/ 
Reviewer .. ·_, F~T'-=~ 

2nd Reviewer: Cf 

/ 

(~o) 

I I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC#: r36l(V~.D/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

~ase, see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
N N/A Was a LCS required? 

'{ N.A<J/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~-~to lfle>o ... U) ,,., (~-1;~..1) ( ) ( ) '6_,_ 1-\e> '\-1.0- "?>!3 lilt? :z_ 
;~ !l.((o/ ( ) ( ) ( ) 

( ) ( ) ( ~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

JA>\0 r.J.I,o- E1 \"!>"2- ( lo"t-1?) ) ( ) ( ) '3,4 t-1- 1?> 41.0-;13 \~ \ I 
?~ l!i> 11 ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Reviewer: _,_F__,T_=_ 
2nd Reviewer: Qt, 
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LDC#: Ob .so/C ~/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of_ 

Reviewer: FT 

2nd Reviewer: e2_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/27/2016 F 

GCMS9 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.9068 0.9068 

0.6573 0.6573 

1.7666 1.7666 

1.0157 1.0157 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.9964 0.9964 14.0 

0.7049 0.7049 12.0 

1.7396 1.7396 5.1 

1.0109 1.0109 7.2 

Recalculated 

%RSD 

14.0 

12.0 

5.1 

7.2 



LDC #: ..3~ g'VS' .,£) / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
GCMS12 c 

v 
BB 

-

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.4952 1.4952 

0.3269 0.3269 

1.5327 1.5327 

0.8964 0.8964 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5513 1.5513 9.5 

0.3320 0.3320 4.4 

1.5699 1.5699 7.2 

0.9457 0.9457 6.0 

Recalculated 

%RSD 

9.5 

4.4 

7.2 

6.0 



LDC#: <3& ff' y:r_o / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f _ / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/19/2016 M 

GCMS4 c 
cc 
JJJ 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.2857 0.2857 

1.6760 1.6760 

1.7312 1.7312 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3754 0.3754 5.9 

0.2976 0.2976 5.5 

1.7268 1.7268 7.7 

1.7341 1.7341 2.7 

Recalculated 

%RSD 

5.9 

5.5 

7.7 

2.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0719164 



LDC#: c3~.¥'~~--;D/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: 0 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC#: ob~V.ILJ/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: c:1 ___. -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A,.)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, Aw =Area of associated internal standard 
C)[= Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound {Reference internal Standard) Cinitial\ ICC\ ICC\ 

1 uw-'£" ~2-/11..- f (151) o.u.,z\ 0.2.?\0 Ov?IV 

01ttl t (152) b. "3:, ?':l- 0. 30<..'1 o. ,, Oj 

" (153) I ·~I,.S9 I· :.1'-1 I ·:,74 
B_p, (154) 0·1f>S'I 0·12><..9 0-1~Go9 

IIS5\ 

2 CIYJ -"'f l (1-1 /!'"' r (151) o. "19b4 !::> ."'! \ 9 .;- 0 P\I9S' 
~~~ c., (152) 0.1{) 49 61.1-:.?0 O·"f??O 

v _(153) I·T?"'!o I-\.•? I l·!o"-'] 
$£> (154) 1-0\0"'J o. '61oo!o 0."' laO Co 

1155\ 

3 

4 I I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

11·"'1 Jl.~ 

1-9 (."/ 
o.v {}.~ 

(p.)' (, .:)/ 

,.I -,.; 
tf·O t..J.O 
b.:?--- fo,y 

li·1 1'1·4 



LDC #: 3 ~ l('$/r b / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: q _ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (A,)(C.)I(A,.)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A; = Area of compound, A,. = Area of associated internal standard 
ell; = Concentration of compound, C11 = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound !Reference internal Standard\ linitiall CCC\ ICC) 

1 !.e..,\.) - \ ')_ 7);,.ih 1.. b. (IS1) 1.~ 13 f.ofel_ 4 J ·+'0+ 
\ .,,. 1 c.- (IS2) '(). ';?lD 0."!:>01-0f o.-;o.z.~ 

" (IS3) I·~"'"'' f.lo6 1-10£1 
~ (IS4) 0.11S1 0.9-,f,s- 0 ~;-eo; 

IIS5\ 

2 o.oJ -t 1/?1 \lk> tJ\ (IS1) t:l. ':319t (). ~+'b' o.J.B~i. 
0'5 1/ ~ (152) 0-'l-~1!... o.-o~+'B 0.3l-t~ 

(!(!, (153) l.lJ."f3 IA11 I· t:t-1 
._\~j (IS4) ).1~41 I .9:1 ~ 1-S'D<f 

1155\ 

3 w-t K/1 )\\o 0. ">]'V;2.. 0 o. 3l>PI.. 
105"f2. 0-?oz..IG"' 0.?£ 

I.'>(!\ '2.. l·kl·P·-
J II 1 .-n 0! \•(\"'/ 

1

4

1 I I 1~1 I 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

Lj. <J tf.'-) 
g. 'lS )S • .!;( 

1(,.\t <i:i 
..;.~ :;.~ 

~+· l "Ul·l 
9· l "'f·l 
lt·'i ~~~ 
J~·'.? 13·.3 

If· H·l 
)0,'-1 to .l). 
lb·~ '"'.X/ o.</. 0·1{ 

II I I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: t.:?' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sam ole JD: ~~ 

Surrogate 
Soiked 

Dibromofluoromethane cf().Q 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene I/ 

Sam ole ID: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromoflu~robenzene 

Samole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Soiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Surrogate 
Soiked 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

J.l."'.cj \00 

£;,.4 \01 
'+'V? q9 
.!>I·~ lo'? 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoort.ed 

Percent 
Surrogate Recovery 

Found Renort.ed 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

(00 b 

ltJl 

"'"' I 02:> II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: .J (, w.r D) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

-LCS ID: L<!C. L\!dO- ?'0\49~ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

Ad~~ Coc":;~,it:-- I II II Compound (l.l"f Percent Recove!X Percent Recove~ RPD 

~~~~1~~~41 \. 
't'cso I I II I If · Re~orted I Recalculated ! {'~';1"'-~.:·:•Nt,~...,_.,_,.:.,:h :!:..~.- ,)~_,f<:i1.\ .. '% LCS LCSD LCS ReEorted Recalc. Reeorted Recalc. 

' 

1, 1-Dichloroethene o.o2.o0 o.o2ou o .El2 I!<> 0.02..11 \0<(;, \0 'b \OC.O \Of, "2- ?--
I 

O.O'ZO \ 0 01..\,...... \'Ou \00 10(., \0/p '0 ~ 

Trichloroethene b 

Benzene O.o:l-I~ o.o2- 1? I~ \OX \OC., 101.. l ) 

Toluene cJ.02 o4- 0. 0'2.0(.. !0.:?- lOP' Jo~ JO_? I ) I 

Chlorobenzene .y 0. 0 20 "J.-' 0-020(., 1'0 1 \01 \0~ l<B 'Z- r--

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0. 0% 
of the recalculated results. 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of / 

Reviewer: _ _,/"?'---'"--
2nd reviewer:- ·~ 

THOD: GC/HPLC 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

' "1/i- 1 
Concentration = f&l(!J(Y,l(DFl(2.0l Example: 

(I\,)(RRF)(V,)(V1)(%S) 
,j!,.\ ..; 

A, = Area of the characteristic ion (EICP) for the Sample I. D. 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

(lj,oav) internal standard 
(so.o) (q- ) I, = Amount of internal standard added in nanograms (ng) Cone.- lo'2.11 

v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

~~e2v c t·1¥'1!.- )(>:Sb? )(o.1h7 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. v. ooo'tl ~a)~i %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Samole ID Comoound r l ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36845D2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 29, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0-0.5 460-117573-1 Soil 07/22/16 
CFSB-116-S0-0.5-2 460-117573-2 Soil 07/22/16 
CFSB-116-S0-1 0-12 460-117573-3 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
CFMW-059a-S0-0-0.5 460-117 573-6 Soil 07/22/16 
CFMW-059a-S0-0.5-2 460-117573-7 Soil 07/22/16 
CFMW-059a-S0-1 0-12 460-117573-8 Soil 07/22/16 
CFMW-057a-S0-0-0.5 460-117886-1 Soil 07/27/16 
CFMW-057a-S0-0.5-2 460-117886-2 Soil 07/27/16 
CFMW-057a-S0-1 0-12 460-117886-3 Soil 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 
CFMW-057a-S0-0-0.5MS 460-117886-1 MS Soil 07/27/16 
CFMW-057a-S0-0-0.5MSD 460-117886-1 MSD Soil 07/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

08/01/16 N-Nitroso-di-n-propylamine 24.4 CFSB-116-S0-0-0.5 UJ (all non-detects) A 
(03:52) 

08/01/16 Hexachlorocyclopentadiene 43.5 CFSB-116-S0-0-0.5 NA -
(03:52) Hexachlorobenzene 22.9 

08/05/16 4-Chloroaniline 34.9 CFMW-EB26-AQ NA -

08/02/16 4-Nitrophenol 22.1 CFMW-057a-S0-0-0.5 NA -
Di-n-octylphthalate 23.0 CFMW-057a-S0-0.5-2 

CFMW-057a-S0-1 0-12 
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Associated 
Date Compound %0 Samples Flag A orP 

08/01/16 Benzo(a)pyrene 21.2 CFMW-EB25-AQ NA -
(04:02) lndeno(1 ,2,3-cd)pyrene 21.2 

08/01/16 Caprolactam 24.9 CFMW-EB25-AQ UJ (all non-delecls) A 
(04:25) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(o/oR) were not within QC limits for samples CFMW-EB25-AQ. Using professional 
judgment, no data were qualified when one base or one acid surrogate o/oR was outside 
the QC limits and the o/oR was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

5 
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Spike ID ~5 (%~) MSD (%R) 
(Associated Samples} Compound Limits (Limits) Flaa AorP 

CFMW-057a-50-0-0.5MS/MSD Biphenyl 54 (64-103) 52 (64-103) J (all defects) A 
(CFMW-057a-50-0-0.5) 1 ,2,4,5-Tetrachlorobenzene 54 (62-109) 50 (62-109) UJ (all non-detects) 

2,3,4,6-Telrachlorophenol 49 (57-113) 47 (57-113) 
2,4,5-Trichlorophenol 52 (59-105) 49 (59-105) 
2,4,6-Trichlorophenol 51 (61-107) 49 (61-107) 
2,4-Dichlorophenol 51 (59-99) 50 (59-99) 
2,4-Dimethylphenol 45 (60-98) 40 (60-98) 
2,4-Dinitrophenol 17 (26-137) 17 (26-137) 
2,4-Dinitrotoluene 60 (61-118) 58 (61-118) 
2,6-Dinitrotoluene 60 (63-112) 57 (63-112) 
2-Chloronaphthalene 54 (63-1 02) 51 (63-102) 
2-Chlorophenol 50 (58-95) 46 (58-95) 
2-Methylnaphthalene 54 (64-1 02) 53 (64-102) 
2-Methylphenol 51 (56-99) 48 (56-99) 
2-Nitrophenol 52 (63-103) 50 (63-103) 
3&4-Methylphenol - 50 (51-105) 
4,6-Dinitro-2-melhylphenol 38 (51-124) 36 (51-124) 
4-Bromophenyl-phenyl ether 56 (65-114) 53 (65-114) 
4-Chloro-3-methylphenol - 56 (58-108) 
4-Chlorophenyl-phenyl ether 57 (63-107) 54 (63-1 07) 
4-Nitroaniline - 43 (44-109) 
Acenaphthene 52 (59-102) 50 (59-102) 
Acenaphthylene 55 (63-1 02) 51 (63-102) 
Acetophenone - 54 (56-107) 
Anthracene 56 (66-105) 53 (66-105) 
Benzaldehyde 46 (55-116) 46 (55-116) 
Benzo(a)anthracene 55 (65-106) 53 (65-106) 
Benzo(a)pyrene 60 (68-111) 57 (68-111) 
Be nzo(b )flu oranthene 58 (67-116) 55 (67-116) 
Benzo(k)fluoranthene 57 (65-114) 54 (65-114) 
Bis(2-chloroethoxy)methane 54 (61-102) 51 (61-102) 
Bis(2-chloroethyl) ether 53 (58-102) 51 (58-102) 
Bis(2-ethylhexyl)phthalate 58 (60-125) 58 (60-125) 
Butylbenzylphthalate 59 (62-123) 59 (62-123) 
Caprolactam 41 (44-129) 43 (44-129) 
Carbazole 53 (62-1 07) 51 (62-107) 
Chrysene 56 (64-105) 55 (64-105) 
Dibenzofuran 55 (62-102) 53 (62-102) 
Diethylphthalate 59 (61-110) 56 (61-110) 
Dimethylphthalate 57 (64-108) 55 (64-108) 
Di-n-butylphthalate 58 (62-114) 56 (62-114) 
Fluoranthene 55 (59-109) 53 (59-109) 
Fluorene 56 (65-108) 53 (65-108) 
Hexachlorobenzene 61 (65-117) 58 (65-117) 
Hexachlorobutadiene 54 (60-105) 50 (60-105) 
Hexachloroethane 51 (60-94) 48 (60-94) 
lsophorone 58 (60-102) 56 (60-102) 
Naphthalene 53 (64-99) 50 (64-99) 
Nitrobenzene 49 (59-102) 46 (59-102) 
N-Nitrosodiphenylamine 53(71-119) 49 (71-119) 
Pentachlorophenol 39 (47-115) 37 (47-115) 
Phenanthrene 57 (66-1 05) 53 (66-105) 
Phenol 49 (55-99) 47 (55-99) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 
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Associated 
LCSID Compound %R(Limits) Samples Flag A or P 

LCS 460-381448 2-Nitroaniline 112 (59-111) CFMW-E825-AQ NA -

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and MS/MSD %R, data were qualified as estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-117573-1 

I Sam(?:le I Coml?:ound I Flag I AorP 

CFSB-116-S0-0-0.5 N-Nitroso-di-n-propylamine UJ (all non-detects) A 

CFMW-EB25-AQ Caprolactam UJ (all non-detects) A 

CFMW-057a-S0-0-0.5 Biphenyl J (all detects) A 
1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) 
2, 3, 4, 6-T etrach lorophe no I 
2 ,4,5-T richloro phenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
3&4-Methylphenol 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyl ether 
4-Chloro-3-methylphenol 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl)phthalate 
Butyl be nzylphth a late 
Caprolactam 
Carbazole 
Chrysene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 

8 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36845D2A_RA4.DOC 

I Reason I 
Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Matrix spike/Matrix spike 
duplicate (%R) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 

9 
V:\LOGJN\ROUX ASSOCIATES\COLUMBIA FALLS\3684502A_RA4.DOC 



LDC #: 36845D2a 

SDG #: 460-117573-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: s{fy 
Page:Lof 

Reviewer:----.l"':2 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 

2 I 
sf 
4:!> 

5 I 
6 f 

7 
I 

a?-
g?-

toP 
11~ 

12 ~ 

I llalidation Ama 

Sample receipt/Technical holdina times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogale spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantilation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceplable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-116-S0-0-0.5 

CFSB-116-S0-0.5-2 

CFSB-116-S0-1 0-12 

CFMW-EB25-AQ 

CFMW-059a-S0-0-0.5 

CFMW-059a-S0-0.5-2 

CFMW-059a-S0-1 0-12 

CFMW-057a-S0-0-0.5 

CFMW-057a-S0-0.5-2 

CFMW-057a-S0-1 0-12 

I I 
AtA-

;::,._ 

A-t/\ '% ~'P 

<!:>._.) 

6. 
tJO 1?/!l = " 
<pJ 
~!A) 

...sv0 Lac. !0 
N ~ 

A-
.A 
6. 
A 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

e/9 

CFMW-EB26-AQ Ff>J 
CFMW-057a-S0-0-0.5MS 

13 1 VCFMW-057a-S0-0-0.5MSD 

L:\Roux Associates\Columbia Falls\3684502aW.wpd 1 

Comments 

_,.,_ ?-0, ()--

tl 

' .......___ ___ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-117573-1 

460-117573-2 

460-117573-3 

460-117573-4 

460-117573-6 

460-117573-7 

460-117573-8 

460-117886-1 

460-117886-2 

460-117886-3 

460-117886-6 

460-117886-1 MS 

460-117886-1 MSD 

!CAl :!!:=- !>0 
cw k_ ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22116 

Water 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/27/16 

Soil 07/27/16 

Soil 07/27/16 

Water 07/27/16 

Soil 07/27/16 

Soil 07/27/16 

I 



LDC #: 36845D2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117573-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 

15 

16 

17 

00 

Notes 

- I M97 LltPO - ? 't. I GA3 ~ M.l? 1\-t.. 0- '?~\4~~ 
, 2. M-1? ~Jl,o- ~'i:z.. ?o r; ~ 1- - ?,.)!.?- ?:! l 

L:\Roux Associates\Columbia Falls\3684502aW. wpd 2 

Matrix 

Date: rspt/_£ 
Page: 761_ 

Reviewer:_tz_ 
2nd Reviewer:~ 

Date 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_l_ot_;;..-
Reviewer: F-7 

2nd Reviewer: &/ 

blank 

a laboratory blank analyzed at least once every 12 hours for each matrix and 

there contamination in the laboratory blanks? If yes, please see the Blanks 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_revD1.wpd 



LDC #: 7 ~'1'{ "5" D ~ VALIDATION FINDINGS CHECKLIST Page: 7--"' of .,.... 
Reviewer: F1 

2nd Reviewer:~ 

Area 

', ·~ ,:.,o,·oo' ' ·, -· ,·;~·' ' 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

I 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. +Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .• 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Ch\oro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA.. Oibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dlchlorobenzene X Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anlhracene DODD. cjs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybls(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

l. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 
. 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. t 1 :z., 't' ";) 

~U\.lo rol..o, l_r ...... 
Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene 'NV.Benzonaphthothiophene 0000. Z-1 ? 1 4, b - :) -r~4-U2> r /M, "'' 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DDO. Chrysene WWW.Benzo(e)pyrene PPPP. " 
S. Naphthalene LL Dlethylphthalate EEE. Bis(2-ethylhexyl)phlhalate XXX. 2,6-Dimethylnaphthalene QQQQ, . 

COMPNDL_SVOA.wpd 



LOC #: :-!> h <t, '-fS' p J C:V 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

(31ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
N /A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and >0.05 RRF? 
-v 

# I Date Standard ID 

~ I 

CCA./-11 

+-

i- I ~J.stlp 1!-C-" -4 
o~ I 

114- I ~1"2 h!, (li'Jil - .;-
ll-1- I o41'1 ...., 

Compound 

j 
)( 

~'j 

T 

T.I 
ffF 

Finding %0 
(Limit: :;:20.0%) 

ti.d.. 
_i~.s-

-z_")- ·9 

__?d_-9 

"7-7--. I 
;;l..?,-0 

Finding RRF 
(Limit: ?:0.05) Associated Samples 

#l 
I 
Ji 

...£. I) 

1~.-v 10, \).-, 12 
I Nl~ 1\too..: "2,9J~'?~S" 

Page:_f_of_! 
Reviewer: FT 

2nd Reviewer: C?-1 

Qualifications 

J-/~M/A )J'f 
J~./A 

__.,!, 

\+tYJ: It>.. ..Joll2. 

ji~_ffi- _m 
1 

t 112.9.\\lo W-lp u 21.0 I I M.e:> I)J.,V -">;,'3.1 4<1"0 I j -t ~ /.A w 
t D1\? 1-1!·1 '2. 2.. (,<> 

+ pp -;x; . ..., 

+ ~'? ~~-4 
ll + j_j.) ~G) ·'b 

+ ¥¥-¥- '?JJ..{p 

Il-l' lLL "1--r. Y v J7 

- ill,"fllv d.e-\1 - (p ~MM. r-A. ,s.~ w _\-\~j.L\ NO 
ltoj-:,'7 

CONCAL.wpd 



LDC #: o b 5J tf ':> Q;)&U VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

/ 
Page:___{of_ 

Reviewer: FT 
2nd Reviewer: ~ --METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

(_YfJN N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
l ,V Ill' N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

YIN N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

1-r <z~ d HP ca v - eo r. -r. I 7-l ,.._... L-\- \ + J.ii; I" +Jf} 
~ 0'\tOY JJJ 7-\.;1.-- J/ Jl 

"" <6 tJJI. Cl~)l/ - (p 1-\ M .... \..11 1.. c.\ • q ..J; J.- I lA j I -A MO 
_..... o4~ 

CONCAL.wpd 



LDC#: .3C.5l'ft;;f)~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Please see qualification below for all questions answered "N". Not applicable questions are identified as "N/A" 
I 1'1 1'11111"'\ 

Y itiVN/A I II- vo ''''-''""' ug<Jv IIVUUQI Ul ._.._.,._. "''"'''"'~'""~"'<> UVIV VU~.;;tiUV "''..._. 111111~;;> 1 ¥'fCI>) Q IVC:;ulgJJ<>I""t-'"''''-'IIII'CU lV VVIIIIIIII /IJI'\.~ 

y N N.1\/ If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample 10 

4 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

¥ e.t> 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

%R(Limits) 

S"'O ( (, ~- 112> ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

YVO 

Page:~of__? 
Reviewer: FT 

2nd Reviewer: Ci..... 

Qualifi<;jltions 

""~ l) 
v 



LDC#: ;3bi!ljt;;"D~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

fll<iase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___{of___! 
Reviewer: __ FT_ 

2nd Reviewer: 0--.C. 

l:i' N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an a associated MS/MSD. Soil/ Water. 
.. ~ .. ' ,.,.._.._. ._. ,.., ..... ,,.,.._.,_, ~,,._.,,.._..., .... ....,,...,,, ,._.., ...,._.,,,,....,...,..., ....,, ..,._...,,,,,,._.~,,no, 

ylflj /N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R(Limit& RPD (Limits) Associated Samples Qualifications 

I~ ..J I?::> ~ J.-.,;;/~"'1 iP· lt"->t~ ( ) ( ) ~ ad J- jb(J /A ( fV/Jij. 
( v " ) jV 

( ) ( ) I 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-117573-1 

SDG No.: 

Level: Low 
---

Matrix: Solid ------- Lab File ID: ~x~l~6~6~8~4~-~D __________________ _ 

Lab ID: 460-117886-1 MS Client ID: CFMW-057a-S0-0-0.5 MS 

SPIKE 
ADDED 

COMPOUND (mg/Kg) 
1,1' Biphenyl eE FE 3. 72 
1, 2, 4, 5 Tetrachlorobenzene 1J N fJ N 3. 72 
1, 4 Dioxane l:"I.I:I:I. 3. 72 
2,2' oxybis[l chloropropane] ~ 3.72 
2, 3, 4, 6-Tetrachlorophenol ~ e- 3. 72 
2,4,5 Trichlorophenol ~ 3.72 
2,4,6 Trichlorophenol y 3.72 
2, 4 Dichlorophenol fR 3. 72 
2, 4 Dimethylphenol fJ 3. 72 
2, 4-Dinitrophenol t-\t\ 7. 4 3 
2,4 Dinitrotoluene 
2,6 Dinitrotoluene 
2-Chloronaphthalene AA 
2 Chlorophenol 
2 Methylnaphthalene 
2 Methylphenol 
2 Nitroaniline 
2-Nitrophenol 
3 & 4 Methylphenol f'tP 
3,3' Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro 2 methylphenol 
4 Bromophenyl phenyl ether 
4-Chloro 3 methylphenol 
4 Chloroaniline 
4-Chlorophenyl phenyl ether 
4 Nitroaniline ~ 

4 Nitrophenol J: I 
Acenaphthene AM 
Acenaphthylene DC 
Acetophenone jj 
Anthracene VV 
Atrazine K~KK 

Benzaldehyde L L \. L 
Benzo [a] anthracene 1!.-C.C.. 

Ben zo [a] pyrene ]: !-1 
Benzo[b]fluoranthene 6.bl~ 

Benzo [g, h, i] perylene L Lt... 
Benzo [ k] fluoranthene 1-\ 1-\ j-\ 
Bis (2 chloroethoxy)methane '1-' 
Bis(2-chloroethyl)ether e 
Bis(2 ethylhexyl) phthalate 

3. 72 
3. 72 
3.72 
3.72 
3.72 
3.72 
3. 72 
3. 72 
3.72 
3. 72 
3. 72 
7.43 
3.72 
3.72 
3. 72 
3. 72 
3. 72 
7.43 
3. 72 
3.72 
3.72 
3. 72 
7.43 
7.43 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3.72 
3. 72 
3.72 

SAMPLE MS 
~ONCENTRATim CONCENTRATIOt 

(mg/Kg) (mg/Kg) 
0.031 u 2.01 
0. 027 u 
0. 099 u 
0. 015 u 
0. 035 u 
0. 037 u 
0. 010 u 

0.0087 u 
0. 081 u 

0.28 u 
0. 015 u 
0. 020 u 

0.0084 u 
0.0094 u 
0.0081 u 
0. 016 u 
0. 012 u 
0. 012 u 

0.0098 u 
0. 041 u 
0. 011 u 
0.098 u 
0. 012 u 
0. 016 u 

0.0095 u 
0. 011 u 
0. 014 u 

0.18 u 
0.0089 u 
0.0095U 
0.0080 u 
0. 035 u 
0. 016 u 
0. 028 u 
0. 031 u 
0. 011 u 
0. 014 u 
0. 021 u 
0. 016 u 
0. 011 u 

0.0087 u 
0. 014 u 

1. 99 
1.19 
2.07 
1. 81 
1. 94 
1. 89 
1. 90 
1. 66 
1. 23 
2.25 
2.22 
2.00 
1. 85 
2.01 
1. 90 
2.10 
1. 92 
1. 99 

0. 865 
1. 51 
2.79 
2.09 
2.15 
1. 02 
2.13 
1. 67 
3.80 
1. 93 
2.03 
2.14 
2.10 
5.19 
3.44 
2.04 
2.24 
2.14 
2.14 
2.12 
2.00 
1. 98 
2.15 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 

Page 1344 of 6107 

MS QC 
% LIMITS 

REC REC 
54 64 103 
54/ 62 109 
32 29 73 
56 42 119 
49. 57-113 
52./59 105 
51 61 107 
51/ 59 99 
45./ 60 98 
17./26-137 
60/61-118 
60 / 63 112 
54/ 63-102 
50./ 58 95 
54/ 64 102 
5~ 56 99 
56 46-113 
52/ 63 103 
53 51-105 
23 18 92 
41 23-89 
38 ~1 124 
56/ 65-114 
58 58 108 
27 10 82 
57/03-107 
45 44-109 
51 _..45-125 
52 )9-102 
55/ 63 102 
58 56 107 
5G 66-105 
70 41 116 
46 55 116 
5 65 106 
60/ 68 111 
58 67 116 
58 49-124 
57/65 114 
5~r 61 102 
53/ 58-102 
58/ 60-125 

# 

Fl 
Fl 

Fl 
Fl 
Fl 
Fl 
Fl 
Fl 
Fl 
Fl 
Fl 
Fl 
Fl 

Fl * 

Fl 

Fl 
Fl 

Fl 

Fl 
Fl 

Fl 

Fl 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 

08/08/2016 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-117573-1 
11--t P 

SDG No.: 

Matrix: Solid c::..:.::c=.::... ___ _ Level: Low .:::..::...:.:....__ Lab File ID: x16684.D 
~~~~---------------

Lab ID: 460-117886-1 MS Client ID: CFMW-057a-S0-0-0.5 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATIOI' CONCENTRATim % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
Butyl benzyl phthalate f>.,.$-1:>< 3. 72 0. 011 u 2.20 59 62 123 Fl 
Caprolactam ""' tJI tJI tJI 7.43 0. 027 u 3.07 4 44 129 Fl 
Carbazole ww 3. 72 0.0091 u 1. 97 53 v 62-107 Fl 
Chrysene PD.P 3. 72 0. 010 u 2.09 56 v 64-105 Fl 
Dibenz(a,h)anthracene \<-¥-¥- 3. 72 0. 019 u 2.08 56 54-126 
Dibenzofuran .U 3.72 0. 011 u 2.04 55 62 102 Fl 
Diethyl phthalate L\.. 3. 72 0. 010 u 2.18 59 v 61-110 Fl 
Dimethyl phthalate C.v 3.72 0. 011 u 2.12 57 V64 1os Fl 
Di-n-butyl phthalate X,._ 3. 72 0. 011 J 2.15 58 v 62 114 Fl 
Di n octyl phthalate ~r F- 3. 72 0. 019 u 2.21 59 52-137 
Fluoranthene 'I 'I 3. 72 0. 011 u 2.06 55 ~ 59-109 Fl 
Fluorene 1-JN 3.72 0.0080 u 2.09 56 [,..--65-108 Fl 
Hexachlorobenzene ~ 7 3. 72 0. 015 u 2.27 61 l/65-117 F1 
Hexachlorobutadiene lA 3. 72 0. 010 u 2.00 54 1/60-105 F1 
Hexachlorocyclopentadiene 3. 72 0. 023 u 1. 92 52 37-119 
Hexachloroethane K 3. 72 0. 013 u 1. 90 51 .......-60 94 F1 
Indeno[1,2,3 cd]pyrene .\.J J 3. 72 0. 025 u 2.20 5 50 134 
Isophorone M 3. 72 0.0079 u 2.16 58 60-102 F1 
Naphthalene :::;, 3.72 0.0094 u 1. 96 5 v 64 99 Fl 
Nitrobenzene _,__ 3. 72 0. 012 u 1. 82 49 v 59 102 F1 
N Nitrosodi n propyl amine 3.72 0. 012 u 2.23 60 56 112 
N Nitrosodiphenylamine ~ 61 3. 72 0. 033 u 1. 97 5 71-119 Fl 
Pentachlorophenol TT 7.43 0. 045 u 2.89 39 V47 115 Fl 
Phenanthrene lAlA 3. 72 0.0098 u 2.10 57 v 66 105 F1 
Phenol A 3.72 0. 012 u 1. 83 49 v 55-99 Fl 
Pyrene z--2:- 3. 72 0. 017 u 2.20 59 55 126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 

Page 1345 of6107 08/08/2016 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-117573-1 

SDG No.: 

Matrix: Solid .::.:.::.::.:::.. ___ _ Level: Low 
=-'-'---

Lab File ID: x16685.D 
~~~-------

Lab ID: 460-117886-1 MSD Client ID: CFMW-057a-S0-0-0.5 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATIO~ % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1' Biphenyl 3. 72 1. 95 5j< 3 30 64-103 Fl 
1,2,4,5 Tetrachlorobenzene 3. 72 1. 87 5~ 6 30 62 109 Fl 
1,4 Dioxane 3. 72 1.10 30 8 30 29 73 
2,2'-oxybis[l chloropropane] 3. 72 1. 92 52 8 30 42 119 
2,3,4,6 Tetrachlorophenol 3. 72 1. 74 47 r 4 30 57 113 Fl 
2,4,5 Trichlorophenol 3.72 1. 84 49 v 5 30 59 105 Fl 
2,4,6 Trichlorophenol 3. 72 1. 81 49 v 4 30 61 107 Fl 
2,4 Dichlorophenol 3. 72 1. 85 50. 3 30 59 99 Fl 
2,4 Dimethylphenol 3.72 1. 48 40 / 11 30 60 98 Fl 
2,4 Dinitrophenol 7.43 1. 28 17 / 4 30 26 137 Fl 
2,4 Dinitrotoluene 3. 72 2.14 58 / 5 30 61 118 Fl 
2' 6 Dinitrotoluene 3. 72 2.11 57 / 5 30 63 112 Fl 
2 Chloronaphthalene 3. 72 1. 88 51 / 6 30 63 102 Fl 
2 Chlorophenol 3. 72 1. 73 46...- 7 30 58 95 Fl 
2 Methylnaphthalene 3. 72 1. 97 53 2 30 64-102 Fl 
2 Methyl phenol 3. 72 1. 79 48 6 30 56 99 Fl * 
2 Nitroaniline 3.72 1. 98 53 6 30 46 113 
2 Nitrophenol 3. 72 1. 84 50 --- 4 30 63 103 Fl 
3 & 4 Methylphenol 3. 72 1. 85 50 7 30 51 105 Fl 
3,3' Dichlorobenzidine 3.72 0.780 21 10 30 18 92 
3 Nitroaniline 3. 72 1. 44 39 4 30 23-89 
4,6 Dinitro 2 methylphenol 7.43 2.71 36 / 3 30 51 124 Fl 
4 Bromophenyl phenyl ether 3. 72 1. 97 53 6 30 65 114 Fl 
4 Chloro 3 methylphenol 3. 72 2.09 56 3 30 58 108 Fl 
4 Chloroaniline 3. 72 0.991 27 3 30 10-82 
4 Chlorophenyl phenyl ether 3. 72 2.02 54 / 5 30 63-107 Fl 
4 Nitroaniline 3.72 1. 60 43 / 4 30 44 109 Fl 
4 Nitrophenol 7.43 3.89 52 2 30 45 125 
Acenaphthene 3. 72 1. 85 50 -- 4 30 59-102 Fl 
Acenaphthylene 3. 72 1. 91 51 6 30 63 102 Fl 
Acetophenone 3. 72 2.03 54 5 30 56-107 Fl 
Anthracene 3. 72 1. 99 5~ 6 30 66 105 Fl 
Atrazine 7.43 4.89 66 6 30 41 116 
Benzaldehyde 7.43 3.44 46 0 30 55 116 Fl 
Benzo[a]anthracene 3. 72 1. 97 53 v 4 30 65 106 Fl 
Benzo[a]pyrene 3. 72 2.13 57. 5 30 68 111 Fl 
Benzo[b]fluoranthene 3. 72 2.06 55 4 30 67 116 Fl 
Benzo[g,h,i]perylene 3. 72 2.03 55 5 30 49 124 
Benzo[k]fluoranthene 3. 72 2.02 54 5 30 65 114 Fl 
Bis(2 chloroethoxy)methane 3. 72 1. 91 51 / 4 30 61 102 Fl 
Bis(2-chloroethyl)ether 3. 72 1.89 51 / 5 30 58 102 Fl 
Bis(2 ethylhexyl) phthalate 3. 72 2.14 58 0 30 60-125 Fl 

# Column to be used to flag recovery and RPD values 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison 

SDG No.: 

Matrix: Solid 
~=='------

Lab ID: 460-117886-1 MSD 

COMPOUND 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di n butyl phthalate 
Di n octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno[1,2,3 cd]pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N Nitrosodi n propyl amine 
N Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Level: Low =..::...;_____ 

SPIKE 
ADDED 

- (mg/Kg) 
3. 72 
7.43 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3.72 
3.72 
3. 72 
3.72 
3. 72 
7.43 
3. 72 
3.72 
3. 72 

Job No.: 460-117573-1 

Lab File ID: x16685.D 
~~~--------

Client ID: CFMW-057a-S0-0-0.5 MSD 

MSD MSD QC LIMITS 
~ONCENTRATION % % # 

(mg/Kg) REC RPD RPD REC 
2.19 59 -- 1 30 62-123 Fl 
3.20 43 / 4 30 44 129 Fl 
1. 91 51 / 3 30 62 107 Fl 
2.05 55 2 30 64-105 Fl 
1. 99 54 4 30 54 126 
1. 96 53 / 4 30 62-102 Fl 
2.08 56 / 5 30 61-110 Fl 
2.04 ss, 4 30 64 108 Fl 
2.08 56 3 30 62-114 Fl 
2.17 58 2 30 52-137 
1. 98 53 / 4 30 59 109 Fl 
1. 99 53 5 30 65-108 F1 
2.14 58 l.- 6 30 65 117 Fl 
1. 86 so / 7 30 60-105 F1 
1. 74 47 10 30 37-119 
1. 77 48 [....-- 7 30 60 94 Fl 
1. 99 54 10 30 50-134 
2.06 56 4 30 60 102 Fl 
1. 86 so / 5 30 64 99 Fl 
1.71 46 v 6 30 59-102 Fl 
2.12 57 5 30 56-112 
1. 84 49 7 30 71 119 Fl 
2.75 37 5 30 47-115 Fl 
1. 98 53 v 6 30 66 105 Fl 
1. 75 47 v 4 30 55-99 Fl 
2.11 57 4 30 55 126 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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LOG#: i.3t.%',1s;-,l)~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

/f'IEjase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'-->r' N N/A Was a LCS required? 

Y (};:J/N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD JD Compound %R (Limits) %R (Limits) RPD (Limits) Associated Saf'!!E.!es 

UJe. .36.. ( ) ( ) ( ) 

( ) ( ) ( ) 

L~ 1/t,o- <.138 II~ < SOJ-1/A ( ) ( ) '{, tr1 J3 'I'- o - 3 W'/'jg_ 
'2,gf '1'1 B ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( l 

LCSLCSD.wpd 

Page:~f_/ 
Reviewer: ____EI 

2nd Reviewer: c;;.z 

Qualifications 

-~ 

.J. c:Utf/ II I N jJ_ 
' \ / 



LDC #: .:36 K~ S: ,Ode.._ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page· / --' • - of -' 

Reviewer: FT 

2nd Reviewer: 0t.____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/30/2016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

- -

Reported 

(RRF10 std) 

2.0754 

1.0079 

1.6788 

1.0560 

0.9071 

0.9775 

Where: 

Recalculated 

(RRF10 std) 

2.0754 

1.0079 

1.6788 

1.0560 

0.9071 

0.9775 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1624 2.1624 9.3 

1.0088 1.0088 16.0 

1.6409 1.6409 12.5 

1.0553 1.0553 9.9 

0.8740 0.8740 10.1 

0.9503 0.9503 9.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.3 

16.0 

12.5 

9.9 

10.1 

9.0 



LDC#: a~ 8'¥J-.LJ a" 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ _./ 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/26/2016 A 

gcms6 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

2.0765 

1.0085 

1.2109 

1.0480 

0.8564 

0.9528 

Where: 

Recalculated 

(RRF10 std) 

2.0765 

1.0085 

1.2109 

1.0480 

0.8564 

0.9528 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1533 2.1533 5.4 

0.9702 0.9702 11.5 

1.1308 1.1308 15.1 

1.0222 1.0222 9.3 

0.8317 0.8317 7.5 

0.9637 0.9637 7.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.4 

11.5 

15.1 

9.3 

7.5 

7.4 



LDC #: S 6.f '/~ LJd 9 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_l"6t / 
Reviewer: FT 

2nd Reviewer: C?( 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/28/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Where: 

Recalculated 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.1 

1.0338 1.0338 3.7 

1.1982 1.1982 7.3 

1.1403 1.1403 4.2 

0.8007 0.8007 7.7 

1.0437 1.0437 15.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.1 

3.7 

7.3 

4.2 

7.7 

15.2 



LDC#: J~?YS"L>.J.<=J 

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _./of / 

Reviewer: FT 

2nd Reviewer: Of 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/4/2016 A 

gcms4 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.5813 

0.8735 

1.4555 

0.9363 

1.2188 

1.1647 

Where: 

Recalculated 

(RRF10 std) 

1.5813 

0.8735 

1.4555 

0.9363 

1.2188 

1.1647 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6392 1.6392 11.5 

0.9921 0.9921 19.8 

1.3449 1.3449 16.6 

1.0048 1.0048 18.9 

1.1741 1.1741 11.8 

1.0807 1.0807 8.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

-

Recalculated 

%RSD 

11.5 

19.8 

16.6 

18.9 

11.8 

8.6 



LDC #: -.3 6 .g" $<'0-0 cJ "'1 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ __.;;; 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

--- ·-

Calibration 

# Standard ID Date Compound 

I CAL 7/30/2016 A 

gcms11 s 
GG 

uu 
EEE 

Ill 

-

Reported 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Where: 

------

Recalculated 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5586 1.5586 5.8 

0.9974 0.9974 6.2 

1.1501 1.1501 14.1 

1.1275 1.1275 3.7 

0.7891 0.7891 6.5 

1.1374 1.1374 9.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.8 

6.2 

14.1 

3.7 

6.5 

9.3 



LOC#: 
36¥Y~ ~~9 VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 
Page:_1_of_1_ 

Reviewer:______EI 
2nd Reviewer: q -

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A;,.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;.,= Area of associated internal standard 
Cx = Concentration of compound, C;s = Concentration of internal standard 

J Reported J Recalculated II Reported J Recalculated 

Standard ID Calibration Compound (Internal Slan<J.ard) Average RRF I RRF I RRF II %D I %D . 
# Date . \,- (Initial) (CC) (CC) ! 

1 ~-Ci ~~·>p)JJ., b. (1stiS) \·5007 1.-;;"11 1-S'"J {,,Q (,,,.1] 
o;-;-'? s 12oo1s) l-b1>~~ 1.o<JI to+ o./ o-7 

~g (3"1s) 1·19&"" 1·111 1·171 ,..,? z.-3 
t.\1.1\ <••1s) l·lt./O? 1·11-1 H~-1 1-:;Y 1·2-> 
~B'!f" (5• IS) 0-'i,OcJ1 O.l(6S '"! 0 -~~") "J, 3 7· '?;J 
:I:-:I. :I r6•1s1 l.t'>l 2::> ·; 1-15 4- I ·I~ '2> .,. 1~ ':::. 

2 (lj»-" ~')../ft. 11<tiS1 1.1:>:.(.., l•t3{.. ::;.7 1~7 
o~ I"\ -, 12oo1s> 1- o t.\"' I· o'-)q . :) 1 -~ 

(3"15) 1.1"\IP 1-Hk> ~ -~ L}-
(4.15) \.tip~ 1-11,.13 I·DJ J- '!J 

(5• IS) 0 ."1017 0 ~T7 13 d ~~.J J 

(6"1s) / \-111 1-11-1 · '~·'it IJ.--K 
3 (Woj-G, ?/~-'~/)!.. 6 11st1Sl '--\~0"'? ~-:l·'\2. Y•P}/ '}.-"1 7--•7 

o7/"!> c, (200 1s) o.91o2- J.os;.z.. 1-o-:>.P. "£,$" ~t:r 
~6 !3"1sl 1-1 ?PO I- WB 1. ~ l~f7, I?>':' 
uiA 14•1s) 1 -o """':;. I· os-] i, o:>/ -r, '-i ~ · 
~E~ 15•1s) o. '6~11 o.Gf~1'i3 o .9"b1}£ lz.- "1 17-· 
:I..L! (6• IS) O-"'!b~7 I. oe 2- 1-0fJ"l/' I v. ~ IV·~ 

Comments: Refer to Continuing CalibratiQn findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: r.$6<5'f"SL)d"' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer:-Gt, 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C.)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, C;,; = Concentration of internal standard 

-

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date flnitiall (CC) (CC) 

1 I!M -fa -i{l hb A. (1st IS) z. \bl4-- 2..\1--19 "2. -11\-9 
s (200 IS) 1·008.~ O-"t7SO 0 l"'i'i:V 
PO (3"1S) \-b4~ I .~o cj 1-00B 
uu (4'1S) 1-o~3 \-b~~ \.o~ 
seE"" (5' IS) 0-&14{) 0.~146"' 0-~1_ .. p.;> 
'!:II stt. IS' o."'ro-... \-1~'7-

,_,,y 
2 t1s IS' 

(200 IS) 

(3rd IS) 

(4'1S) 

(5' IS) 

(6' ISl 

3 11st 1St 

(2oc~ IS) 

{3rd IS) 

(4'1S) 

(5th IS) 

rs• 1St 

II Reported I Recalculated 

II 
%0 

I 
%0 

o. (p 10~ 
'3.-~ ~-3 
7--Q ,....a 
~-~ J--·X 
o.Q 0.0 

:Z..I•>' .., I . )..--""' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC #: r3 t: .d{ ¢~-;zJOlq_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: Q_ ....__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)Iave. RRF 
RRF = (AJ(C.)I(A.)(CJ 

---- -- ·-

Where: ave. RRF = initial calibration average RRF 
RRF :::: continuing calibration RRF 
A,.= Area of compound, A;s =Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ~V-11 '6/llli.:> /::, (1st IS) 1- 'SSB(p 1-1..:16" Hu~tf 
Ob'S:l- '5 (2"" IS) 0 ·'1"!14- o. "''S C..o o~o 

l~q (3"IS) I· I (;Dj 1-07-~ 1-o"Y<O 
1-\v\ (4.1S) 1· 1'2..1&"' t-\<:;''h ,_,s-y 
tff:E'" (5" IS) o-1~ "''I 0. ~:2.9"0 0-~-rsV 
IU rs• IS\ 1 . 1~1'-1 1-IBO 1·1'i!? 

2 I!J!-..J-~ ~/" h\17 6. 11<1 IS\ 1-<-?01~ I. 12-C... 1·12-J.-
ex rf'l ~ (2"" IS) 0. "'1'12-l o-'61S" ~ 0-1!!15'"? 

0~\.f ~~ (3"15) 1- ...,~~"1 l--~~0 \-enD 
IAV\ (4"15) 1- oo'/17 0. "'~~~ 0 ·"17-'17 

l3t.t (s• IS) 1·11'+1 1-~?c.J 1-Y-"?1!::' 
IJ:.:L cs• ISl 1· oBo I l·t~l-1/ 1·0117 

3 WVS" 11~~11" ~ 11st IS\ I -'iP07 \S'l--v 1· s71<-
o-o~7 ~ (2""IS) 1-0b~~ 1·059 \.asOJ 

6b (3"1S) 1·19&2--- (.z,v.> I- 7-'K' 
li\V\ (4"IS) \·\'fO? 1-llP? l·llo'J 
"St=:~ (5" IS) 0 .g007 0 .!6'j5'"" o. <1.9 5 
T I-J:. rs• IS\ I ·04~/ I. 1->.. '2S I· 1-.,1 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 

y -~ 1-? 
+- ) '+· 

to-la fO ,(<' 
"")-:;..- -;.")/ 

~-\ '1-S 
:'3-~ ...3-X 

t?·Q S'.:3 
II· '>I I 1-~ 
o-4 -t-(JL 

(-~ 7~ 
S'-~ 55' 
~.} .3-
1· 7 ·1. 
?--4 J.-.'f 
'J.---? r-3 
-rO 7..-Q 

lo -I f,..f 
'"l·tJ 9.0 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: v,_../ 

The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

. %Recovery: SF/SS *100 

SampleiD: :# I 
Surrogate 

Spiked 

Nitrobenzene-dS so·D 
2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol J 
2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d~4 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

s;.g {,t.j 
~g . .J, 71 
?;,(·7 7/ 
'2 7- 1 S5" 
:2 ~.a; sy 
'I~· 3 5{6 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

loy 0 
77 
7/ 

55 
~ 
~r- ' 1/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ..:3&~$/.!:.- D~ct. VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:-~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: SSG :::: Spiked sample concentration 
SA= Spike added 

RPD = I MSC - MSC I • 2/(MSC + MSDC) MSC ::::: Matrix spike concentration 

MS/MSD samples: / &- '1- I .2:> 

I. 
Spike Sample Spiked Sample 

Adde~kv Concentr~9~ Conce~_tlion 
(/Yl91' ( ~ (~"'-! ~~ 

I .. ~ ?.,n 
v v .... v (.M~n ·---

Phenol 3.72. ~ .::; ")- tvD /-X'? 1-7(' 
N-Nitroso-di-n-propylamlne " .2-23 ~-~2 

4-Chloro-3-methvlohenol tJO ~-/"'- .:J-0"1 

Acenaphthene L- \!1 I. "'/.:=:, 
~ 

/·~ 

Pentachloroohenol 1- o./-? 7-t/.!J ~-.R9f :<-7('" 
Pyrene ~-7~ .3·7). II 0/-'20 ~-!I 

SC ::: Sample concentation 

MSDC = Matrix spike duplicate concentration 

.. _ .. ~-·'"· ....... ~-·'"·. n. . ·•- I lll!SlllliSC I 
Percent Recov~ry Percent Recovery I RPD I 

c "' ,,, c. -·· 

'lo,J '1'1 '17 '17 't/ y 
60 to 57 ,:,7 . s- S" 

~ Sk s;-fo a ...3 ~ 
S''2-- s;v s-o SD Lj </ 
3~ <.3'j 37 37 s- j~ 

b-~ '67 S7 S7 l/ ../ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LOG#: <.3.:. .K ~-L)cJ 9 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:__.EI 

2nd Reviewer:__q__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ ~ lj(, 0 - 3 l? / b V 3 

I I 
Spike Spike I ICS II . 1 esc II 

Compound (~d"!Jr Concentra)l:?_n 
II II II ( Percent Recoverx: Percent Recoverx: 

""' '-: ""n '"" \... 
';-',,.n ,, ,,, 

D• "'' 

Phenol .3· 33 w '2.-&o t-J.6. 7il lK 
N-Nitroso-di-n-propylamine :/. "/2. Zk' S5Z 
4-Chloro-3-methylphenol 312- Of'-! 0/'1 / 
Acenaphthene J ~-8~ !{.5, str: / 
Pentachlorophenol /, ·'- 7 (;.73 ;o 1 !0/ / 
Pyrene <.3.;?_? I/ :?·?" II Sri gtf IV~ 

" 

1 cs£1 esc I 
RPD I 

/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: U / 

"/, /"2>o /!G. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

h ~ M/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = ffi.lf!.lli(J(DF)(2.0l Example: 
(A;,)(RRF)(V,)(V1)(%S) 

#I I I.I A,. = Area of the characteristic ion (EICP) for the Sample J.D. ' compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

j_ ".>7~ </ ('fo)(J) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or s-"Jg'ilsD ( (.t"$7'/) (;s-. oz.lj)(o.,; 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o.F n--.o-1/<d 
%8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Sample ID Comoound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36845D3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0-0.5 460-117573-1 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
CFMW-059a-S0-0-0.5 460-117573-6 Soil 07/22/16 
CFMW-057a-S0-0-0.5 460-117886-1 Soil 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 
CFSB-116-S0-0-0.5MS 460-117573-1MS Soil 07/22/16 
CFSB-116-S0-0-0.5MSD 460-117573-1 MSD Soil 07/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the· reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surrogate %R (Limits) Compound Flag A or P 

CFMW-EB26-AQ CLP-1 Decachlorobiphenyl 167 (30-150) All compounds NA -
T etrach lo ro-m-xylene 174 (30-150) 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
117573-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 36845D3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117573-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: >e/.t.~/;b 
Page:_lt>f_/ 

Reviewer: p 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea 

I. Sample receipt/Technical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibrationllCV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. SurroQate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. LaboratoJV control samoles 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance 

""' n, oil nf. ot• 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFSB-116-S0-0-0.5 

CFMW-EB25-AQ 

CFMW-059a-S0-0-0.5 

CFMW-057a-S0-0-0.5 

CFMW-EB26-AQ 

CFSB-116-S0-0-0.5MS 

CFSB-116-S0-0-0.5MSD 

Notes. 

I I Ccmmects 

4tA 
.(\ (J 

A,t:J "'o ru.o /1 c. r ""- 2-D 
tJ ' c..u = ~ 
A 

t-JO e~ c '1J .;-
_<.,w 
A 
1>. ~10 

N 
4 
A 
.A 
b. 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-117573-1 Soil 07/22/16 

460-117573-4 Water 07/22/16 

460-117573-6 Soil 07/22/16 

460-117886-1 Soil 07/27/16 

460-117886-6 Water 07/27/16 

460-117573-1 MS Soil 07/22/16 

460-117573-1MSD Soil 07/22/16 

II 
L:\Roux Associates\Columbia FaiJs\36845D3aW.wpd 
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VALIDATION FINDINGS CHECKLIST Page:_!ot ;t.-
Reviewer: 1?:1 

2nd Reviewer: Q......----" 

Method: Pesticides 

in this SDG? 

Level IV checklist_8081A_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (o/oR) of one or more surrogates was outside QC limits, was 
to confirm 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
i in this SDG? If no, indicate which matrix does not have an associated 

/Water. 

of each matrix? 

assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

'7--' .t-Page:_of __ 
Reviewer: FT 

2nd Reviewer: C ../' 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: ______________ -=================================== 
C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: Jl;<.S'$1<.:) D3~ 

METHOD: r;;c HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
r~ ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y/NlN/A Were surrogates spiked into all samples and blanks? 

- iN IN/A Did all surro~ate recoveries (%R) meet the QC limits? 

V Sample Detector/ Surrogate 

Page:__(of / 

Reviewer: FT 
2nd Reviewer: ~ 

# 10 Column Compound %R {Limits) Qualifications 

5""" t:!..-v.f'- 1 B"' /f.. 7 < .:3-o -;s-o > }'' c:/.vt- /? -.v IlL/ 

'7 17'1 ( "" ) w 
( ) 

I : i I I 

: i I I 
~ i I I 

I I I I I ~ i I I 
I I I I I ~ i I I 
I I I I I ~ i I I 

SurrO!=Iate Compound Surrogate Compound Surrogate Compound Surro!late Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terohenvl-014 T 3 4-Dinitrotoluene Z 2-Bromonaphthalene 

C' a,a,a-Trifluorotoluene I Fluorobenzene !FBZ) 0 Decachlorobiohenvl (DCB) U Trioentvltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane P 1-methvlnaphthalene V Tri-n-propyltin BB 2 4-Dichlorophenylacetic acid 

E 1 4~Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCM) W Tributvl Phosohate CC 2 5~Dibromotoluene 

F 1 4-n••• • tnFRl I R 4- X TdnhPnvl 

SUR_r1.wpd 



LDC#: __ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~ of---t 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC#: o(,~y'S'" ,Dd9_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 
Reviewer: FT 

2nd Reviewer: 0\.____ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/15/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 
-

Where: 

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC #: <3" ~4/ .r D 3 "'-

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: O::C 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--------

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

--~ ~--

Reported Recalculated 

100 100 

CLP2 1.1920 1.1920 

0.5571 0.5571 

CLP1 1.0346 1.0346 

0.4614 0.4614 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC#: .3(. ~YS'"...Od"-

,....---
VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Results Verification 

/ __../ 
Page:_of_ 

Reviewer: ___£I 
2nd Reviewer: o-t____ 

METHOD: GC HPLC ___ _ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

--------- - ----- --~ Reported I Recalculated 1/ -Reported I Recalculat~ 
Standard Calibration 

10 Date Compound 
# Average g:~I;AL)I CCV I CF~~~nc. I CF~~~nc. II %D I %0 I 

1 u-r-.s- ~/t/1{, -endo:.~l "'") cvp • .,.... ,oo '7/-K 7-,.5( 0:1.- o.;J--'" 
o7tf I melho/'ft-h/o( ~ /OO ~- ~ K '1-J( ;o.;;z_ ;o.;J..--

1 Clff't /O() '77-":::.~ '77-~ '7;.~ ...7-l' 
IV .t I 0 D ., \. v 'J'i '~ i'-)-- </~ _;).----" 

2 

3 

4 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: -3(; S'Vf' .0 .Jq_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:/ of ./ 

Reviewer: ___IT 
2nd Reviewer: ..<c:::!-~;::!,--

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D)= 100 • (N- C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

- -- - - - -- - -- I Recalculated ( I Recalculated I 

Standard ID DatefTime Compound CCV Cone CF/Conc CF/Conc %0 %0 I 

Calibration Average CF/ I I I ' 
CCV CCV 1 

r!-W-4 7/'-£0)& en./o:.ul ,.,) e/-f:J.-- !0° "1"1·2.. "1~-/ o-1! o-.Y 
01 o~ m~-/-IUJ¥<-teh/or f., too <>J~ · "'/ "f(,."j 3- / -0-/ 

1 &t7) Joo ~"/- t. 1'7-? o.y o.'/ 
..- '-' /tJ 0 (o ;;.- jo_;--- 2.- / ;.. I 

a.al/ _J ~ /z /!z,. 1 roo 10 I ;oJ. '2 J.;l.- 1 . .)/ 
lf6'f2... /_ I "f'i{.7 'J.K,7 /-3 j-3 

I I /02.. 1°/% /·::! ;-<Y 
J; J '(t. .(, "'"· t. 3- v -.3. cj 

Mil-'S 7/)..B/1& J I toO ;oo.<j o-1 o- t/ 
t!JHf.. I I CfO. ~ 'JO.i{ 't. 2-- -, . .;.--

1 / to\ ;of'-/ "-I ['-j 
j t '17-7 i?-7 -< -3 .(._3 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev. wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: _!of_/ 
Reviewer: FT 

2nd reviewer: ().=/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samole ID: -:tt J 
Surrogate 

Surrooate Column Soiked 

I I I I 
T etrachloro~m-xylene (!.,), p :;l- sV 
Tetrachloro-m-xylene C...Ji.i' ) 
Decachlorobiphenyl ~t.J'v 

Decachlorobinhenvl 1\.-1-' I" 1 

SamoleiD: 

Surrogate 
Surronate Column Sol ked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamoleiD: 

Surrogate 
Surrooate Column Soiked 

I I I I 
Tetrachloro~m~xylene 

Tetrachloro~m.xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Samole ID: 

Surrogate 
Surronate Column Soiked 

I I I I 
T etrachloro·m·xylene 

Tetrachloro-m~xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Surrogate Percent 
Found Recoverv 

I Re[!orted 

't'Ofi ql( 

Lt:l-3 '\1 
511."1' \0 o\-
S"J,'( \0~ 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
"''i {) 

~~ 
11J-i 
I()(, ~ 

Percent Percent 
RecoveN Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes.:_---------------------------------------------------------------------------



LDC#: ..3' J1<l .D d"' VALIDATION FINDINGS WORKSHEET Page:~of / 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer: q..-.,. 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC == Concentration 

MSD = Matrix spike duplicate percent recovery 

MS/MSD samples:. _ _..,h'--"4-"--JL--------

~- - ;:~".:. II ~-.:'~".'~';, __ II :_p!~~~-Sample II Matrix 5;,ike_ -_jf_ _Matrix Spike Duplicate II MS/MSD I 
I Compound I ( ~ II -(~ u II - ( 'J~ I' Percent Recovery II - Percent Recovery II RPD I) 

MS Mso MS ~I? _I _Ref:!_ort~d J Recalc. II_ -~q_l!_ed _I R~cal~. Jl Reported J Recalc. J 

!; 
gamma-BHC l.n . .,_, ("' 

4,4'-DDT 

io~<;; II \JO llo.-..l-\4 lo-\<t1 II _112_j_11? __ _II_ "11 I "'1 II J~ I J.2:::. 
.,t, II - tl- - - II o . .z.l 0! I ~~114 II ;o;v _l1oy _II__!\_ I ~\__jl_-,..1 _I __ ~1 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSOCLC.3C 



LDC#: 3&-xlir .Od-v VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: /of_/ 

Reviewer: 6 
2nd Reviewer: , C

1 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: sse === Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: ~ If-toO- 3'01 <;- o } 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

r 
--:ll - spike ll- - spik~d s.;,_ple - 1r Lcs !I Lcso II LcstLcso 1 

1 J Ad~~d Concent"tlon 
Compound 

gamma-BHC 

4,4'-DDT 0-\?~ I .v II 0·\P'O L ~ II 9Co I "'Jb .._)fr ~ 
--------

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_peslwpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: 

2nd reviewer: 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

;(} J, 1\l/a 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)O.lN.liDFl(2.0l Example: 
I (A,.)(RRF)(V,)(V1)(%S) 

£.(!.<::, 'liPo- ?: J? IT 2:.) ~ </ P.07 
A. = Area of the characteristic ion (EICP) for the Sample I. D. 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard (?>~11?.-ng) (;oo) (to ) 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

( 2 ofDr-. 7 Jbo )( ~ )::, (I> ){;o oo ) 
v, Volume or weight of sample extract in milliliters (ml) or = O.<>jt767 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
o.;z8 ""'d- )f '{}' v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( I ( ) Qualification 

Dl::"f"AI (' '"'"''-+ \Atnrl 



LDC Report# 36845D3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 29, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0-0.5 460-117573-1 Soil 07/22/16 
CFSB-116-S0-0.5-2 460-117573-2 Soil 07/22/16 
CFSB-116-S0-10-12 460-117573-3 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
CFMW-059a-S0-0-0.5 460-117573-6 Soil 07/22/16 
CFMW-059a-S0-0.5-2 460-117573-7 Soil 07/22/16 
C FMW-059a-S0-1 0-12 460-117573-8 Soil 07/22/16 
CFMW-057a-S0-0-0.5 460-117886-1 Soil 07/27/16 
CFMW-057a-S0-0.5-2 460-117886-2 Soil 07/27/16 
CFMW-057a-S0-10-12 460-117886-3 Soil 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
117573-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36845D3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117573-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~/!?
Page:Lof_l 

Reviewer: P} 
2nd Reviewer:---.:-;;x:;;/=~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation 1;\[ea 

I. Sample receipt/Technical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. SurroQate spikes ( I '7 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratorv control samoles 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

"" ("), coli of rloto 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-116-S0-0-0.5 

CFSB-116-S0-0.5-2 

CFSB-116-S0-10-12 

CFMW-EB25-AQ 

CFMW-059a-S0-0-0.5 

CFMW-059a-S0-0.5-2 

CFMW-059a-S0-1 0-12 

CFMW-057a-S0-0-0.5 

CFMW-057a-S0-0.5-2 

CFMW-057a-S0-1 0-12 

CFMW-EB26-AQ 

Notes. 

I I Comments 

A tt>- J 

AtA 'b ~v /,c.-v .... -
A ec..v ~ -
D. 

tJO e-0-=~.1\ 
~ 

I 

N ~ 

/::.... \.&::. (O 

N 
A 
A 
1>. 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

;() 

w 

FB = Field blank EB = Equipment blank 

LabiD 

460-117573-1 

460-117573-2 

460-117573-3 

460-117573-4 

460-117573-6 

460-117573-7 

460-117573-8 

460-117886-1 

460-117886-2 

460-117886-3 

460-117886-6 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Water 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/27/16 

Soil 07/27/16 

Soil 07/27/16 

Water 07/27/16 

L:\Roux Associates\Columbia Falls\36845D3bW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:.Lot -;
Reviewer: P2 

2nd Reviewer: G ../ 



LDC #: 3/. ~ 'f~ D2>b 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?--
Reviewer: F7 

2nd Reviewer: G / 



LDC #: 3 ~ £'1/S IJd_b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f / 

Reviewer: FT 

2nd Reviewer: c:?--t 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 611712016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 
-

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: \3 &((~ Pdb VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f _ / 
Reviewer: FT 

2nd Reviewer: _Q:::l,_ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GCB 

PCB 1260-1 RTX CLP1 

Reported 

1000 

0.0222 

0.0454 

Where: 

Recalculated 

1000 

0.0222 

0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(lnilial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 
----

-

Recalculated 

%RSD 

11.5 

7.4 



LDC#: '-X~$/f""",O ¥ 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: /of~ 
Reviewer:____EI 

2nd Reviewer: 0-1.__ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
10 Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

Cone. CCV 

1 a..oJ q:~;l 1/ 2- '0/llo f£.e> \2<..o -I Cvi"J..-' \00 0 "'!"\ -;. 
~~f I 1ooD 1-a oD 

2 ~ I <>t.:. <>I •fvo tllo 1 \OoO "l'tt 
.¥ 1oou jooo 

3 ~ ~~~L- Is:/ '2. 11 \p \ ,~ q~ 
IV I tTl)'\) jO~ 0 

4 c.I!.A/ <0" I~ '1 j.o I h \., 10<>0 "Ji<Of<;""" 

1oou _LO_l 0 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/Conc. %0 %0 

CCV 

_"')'\-~-"' !:. - I <;;;./ 

,ooi -"1 0-~ tJ,'\. 

914 5.4> '7-Ca 
\tOO 0 o-_!_ o.J 

"1~4 .4 't- l 4- J 

J.oY1 -~ ?--i '),--_<]__ 

~.;;-.? \0-\ IO. ~ 

_101.;2~ \-a- \-L-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 
..:3~1{¥~-,l)~ 

-----METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s leiD -··· ·- .. *'() -· 1-

Surra ate 

I 

I 
\?6~ 

J 

........... ............ 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4--Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1,4-0ichlorobutane K 

F 1 4-0ifluorobenzene IDFB\ L 

SURRCLC_r1.wpd 

Where: SF ~:surrogate Found 
SS =Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

I 
aA.-f:l/ ~-0 

~ a,vl" \ ,l; 

Surrogate Surrogate 
Column/Detector S iked Found 

I I I 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyi~D14 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaphthalene 

I 

~* 

I 

s 
T 

u 

v 
Hexacosane a Dlchlorophenyl Acetic Acld_(DCAA\ w 

Bromo benzene R 4-Nitro henol X 

Page:--.0>t___....:!' 

Reviewer: FT 
2nd reviewer: C-r ..___ 

Percent 
Difference 

Re~orted I Recalculated I i 

Jo1 

I JO~ I 
0 

I 1 o'?J ,) 10 -

Percent 
Recove Difference 

ReQorted Recalculated -·-------

Surrogate Compound Surro~:~ate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentylt!n M Chloro-octadecane 

Tri-n-propvltin BB 2,4--DichloroPhenvlacetic acid i 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Tri hen I PhQSP_bate_ I 



LDC #: ~ 6 s-l/J" .D Gj VALIDATION FINDINGS WORKSHEET Page: ___:of___! 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___EI 

METHOD: ~ _HPLC 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD)t100 

LCS/LCSD samples: \.Cbo '\lo0 - -:>8, \ S 0 "2---

I~ 
Spike 

Ad~i~ ( lf'N':~ 

LCS LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310} 

HMX (8330} 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

l\r¥>4o{ \:l(, Q 0-'??? ""~ 

Where sse= Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

~o~n-1\w I Percent Recovery 

LCS 
~ 

LcSD I Reported I Recalc. 

o. J.t-o~ 1-J.A- \~\ \?-I 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

YVI'l 

Comments: Refer to Laborato[Y Control Samgle/Laborato[Y Control Samgle Duglicate findings worksheet for list of gualifications and associated samgles when regorted results do 
not agree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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LDC#: <368~SZJ2;P 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= IAliFv)(Dfl Example: 

Page: _!_of_! 
Reviewer: ___EI 

2nd Reviewer: ____9.._ 

(RF)(Vs or Ws)(%8/1 00) 
Sample I D. LV::. qt,o- ?zBl~~Pcompound Name Aro .:l.o 1 I?-(,. U 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

Concentration= G,o~- 41 ()OJ 
(ts-)(!000) = 

0 402:> ~lk .. 

Reported Recalcula~ed Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ) ( I 

r't::e> \U..o- \ = 
( 9-1 ':II.\ 0 0 74 ) ( ").<) ) :: (, 1'-1 .0 1'2--(6 0 -1 :::. (.,·I)! .0 

1'1 { 
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LDC Report# 36845D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 30, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0-0.5 460-117573-1 Soil 07/22/16 
CFSB-116-S0-0.5-2 460-117573-2 Soil 07/22/16 
CFSB-116-S0-10-12 460-117573-3 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
CFMW-059a-S0-0-0.5 460-117573-6 Soil 07/22/16 
CFMW-059a-S0-0.5-2 460-117573-7 Soil 07/22/16 
CFMW-059a-S0-1 0-12 460-117573-8 Soil 07/22/16 
CFMW-059a-S0-0-0.5Pb 460-117573-9 Soil 07/22/16 
CFMW-057a-S0-0-0.5 460-117886-1 Soil 07/27/16 
CFMW-057a-S0-0.5-2 460-117886-2 Soil 07/27/16 
CFMW-057a-S0-1 0-12 460-117886-3 Soil 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 
CFSB-116-S0-0.5-2MS 460-117573-2MS Soil 07/22/16 
CFSB-116-S0-0.5-2DUP 460-117573-2DUP Soil 07/22/16 
CFMW-059a-S0-1 0-12MS 460-117573-8MS Soil 07/22/16 
CFMW-059a-S0-1 0-12MSD 460-117573-8MSD Soil 07/22/16 
CFMW-059a-S0-1 0-12DUP 460-117573-8DUP Soil 07/22/16 
CFMW-057a-S0-0.5-2MS 460-117886-2MS Soil 07/27/16 
CFMW-057a-S0-0.5-2MSD 460-117886-2MSD Soil 07/27/16 
CFMW-057a-S0-0.5-2DUP 460-117886-2DUP Soil 07/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 601 OC 
Mercury by EPA SW 846 Methods 7470A/7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 

Lab. Associated 
Date Reference/10 Analvte %R (Limits) Samples Flag A orP 

07/30/16 CRI (13:27) Beryllium 160 (90·110) CFMW·EB25-AQ NA -

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB25-AQ 07/22/16 Aluminum 62.0 ug/L CFMW-059a-S0-0-0.5 
Calcium 458 ug/L CFMW-059a-S0-0.5-2 
Iron 123 ug/L CFMW-059a-S0-1 0-12 
Sodium 208 ug/L 

CFMW-EB26-AQ 07/27/16 Aluminum 47.4 ug/L CFMW-057a-S0-0-0.5 
Calcium 581 ug/L CFMW-057a-S0-0.5-2 
Iron 246 ug/L CFMW-057a-S0-1 0-12 
Sodium 15.5ug/L 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFMW-059a-S0-1 0·12MS Arsenic 144 (75-125) J+ (all detects) A 
(CFSB-116-S0-0-0.5 Copper 132 (75-125) J+ (all detects) 
CFSB-116·50·0.5·2 Lead 190 (75·125) J+ (all detects) 
CFSB-116-S0-1 0-12 
CFMW-059a·S0·0·0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0·12) 

CFMW-057a-S0-0.5-2MS Antimony 26 (75-125) UJ (all non-detects) A 
(CFMW-057a-S0-0-0.5 
CFMW-057a-S0-0.5-2 
CFMW-057a-S0-1 0-12) 

CFMW-057a-S0-0.5-2MS Calcium 130 (75-125) J+ (all detects) A 
(CFMW-057a-S0-0-0.5 
CFMW-057a-S0-0.5-2 
CFMW-057a-S0-1 0-12) 

For CFMW-057a-S0-0.5-2MS, although the percent recovery was severely low for 
Antimony, the associated sample results were qualified as estimated (J/UJ) since the 
post spike recoveries were within the QC limits for this analyte. 

For CFMW-059a-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

For CFMW-057a-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

5 
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DUPID 
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P 

CFMW-059a-S0-1 0-12DUP Beryllium - 0.54 mg/Kg {S0.40) J (all detects) A 
(CFSB-116-50-0-0.5 Calcium 34 (S20) - J (all detects) 
CFSB-116-50-0.5-2 
CFSB-116-50-1 0-12 
CFMW-059a-S0-0-0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS o/oR and DUP RPD and difference, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-117573-1 

I Samj?:le I Anal~te I Flag I A or P I 
CFSB-116-S0-0-0.5 Arsenic J+ (all detects) A 
CFSB-116-S0-0.5-2 Copper J+ (all detects) 
CFSB-116-S0-1 0-12 Lead J+ (all detects) 
CFMW-059a-S0-0-0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

CFMW-057a-S0-0-0.5 Antimony UJ (all non-detects) A 
CFMW-057a-S0-0.5-2 
CFMW-057a-S0-1 0-12 

CFMW-057a-S0-0-0.5 Calcium J+ (all detects) A 
CFMW-057a-S0-0.5-2 
CFMW-057a-S0-1 0-12 

CFSB-116-S0-0-0.5 Beryllium J (all detects) A 
CFSB-116-S0-0.5-2 
CFSB-116-S0-1 0-12 
CFMW-059a-S0-0-0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

CFSB-116-S0-0-0.5 Calcium J (all detects) A 
CFSB-116-S0-0.5-2 
CFSB-116-S0-1 0-12 
CFMW-059a-S0-0-0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(difference) 

Metals - Laboratory Blank Data Qualification Summary - SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 
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0 <;Q 
LDC #:----'3""6""8"'45"'¢"'4"'-a __ VALIDATION COMPLETENESS WORKSHEET 
SDG #:---=4,6,._0-_.1_,_17"'5"'"7-"'3--'1----,,--
Laboratory: Test America. Inc. 

Level IV 

l "i '-'< .. '0~ 
METHOD: Metals (EPA SW 846 Method 6010C/6020N7471B) 

Date: 2\\%.ho 
Page:~

Reviewer: <S,Q 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidation A[ea I I Comments 

Samole receioVTechnicaJ holdinQ times A. \ 'L..."L- '2...1. \\ '<::? 

ICP/MS Tune A. 
Instrument Calibration .s.w 
ICP Interference Check Sample (ICS) Analysis (:!... 

Laboratory Blanks ~ 
Field Blanks 8-0 ~~~c~ (_~ 
Matrix Spike/Matrix Spike Duplicates <;u j \-A...':::. =. c I.."S) ( \ ~) (,'b"\ 
Duplicate sample analysis Sv---> 'Vu~ 
Serial Dilution " Laboratory control samples p.,. u:.-c,. ~- C> Oo.A 

Field Duplicates t0 
Internal Standard (ICP-MS) ().... 
Sample Result Verification (-)... 

I nvocoll '"'' D>-. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

CFSB-116-S0-0-0.5 460-117573-1 

CFSB-116-S0-0.5-2 460-117573-2 

CFSB-116-S0-10-12 460-117573-3 

CFMW-EB25-AQ 460-117573-4 

CFMW-059a-S0-0-0.5 460-117573-6 

CFMW-059a-S0-0.5-2 460-117573-7 

CFMW-059a-S0-1 0-12 460-117573-8 

CFMW-059a-S0-0-0.5Pb 460-117573-9 

CFMW-057a-S0-0-0.5 460-117886-1 

CFMW-057a-S0-0.5-2 460-117886-2 

CFMW-057a-S0-10-12 460-117886-3 

CFMW-EB26-AQ 460-117886-6 

CFSB-116-S0-0.5-2MS ~"' 460-117573-2MS 

CFSB-116-S0-0.5-2DUP ~ 460-117573-2DUP 

CFMW-059a-S0-1 0-12MS fpo-..0 460-117573-8MS 

L:\Roux Associates\Columbia Falls\3684SD4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Water 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/27/16 

Soil 07/27/16 

Soil 07/27/16 

Water 07/27/16 

Soil 07/22/16 

Soil 07/22/16 

Soil 07/22/16 

I 



LDC#: 36845C4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117573-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 601 OC/6020A/7471 B) 

Client ID LabiD 

16 GFMW 869e SS ~8 12flllSB <:>"C> I:>~ eo> 460-117573-BMSD 

17 CFMW-059a-S0-1 0-12DUP ho!.N 460-117573-BDUP 

18 CFMW-057a-50-0.5-2MS h\\ 460-117886-2MS 

19 C!=:Ml.!lt eB7'a-S0-0.5-2fii'ISD ::It> 460-117886-2MSD 

20 CFMW-057a-S0-0.5-2DUP /).,_\.I 460-117886-2DUP 

21 

22 

23 

24 

'" 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: ~\\<t.\s_\(1 
Page: tz.of Z 

Reviewer: :::SS:Z 
2nd Reviewer: ~ 

Date 

07/22/16 

07/22/16 

07/27/16 

07/27/16 

07/27/16 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical hold ina times were met. / 

Cooler temperature criteria was met. /" 

II. ICP/MS Tune 

Were all isotooes in the tun ina solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :::5%? ./ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? t 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks / validation comoleteness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? 
,.--

Were the AB solution percent recoveries (%Rl with the 80-120% QC limits? /" 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike / concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):;, 20% for 
waters and :5 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was ./ 
used for samples that were :5 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed cer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) --within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:....2_of"'Z... 
Reviewer: ;:J;.<::J 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensitv of the internal standard in the associated initial calibration? 

( 

If the %Rs were outside the criteria was a reanalysis_ p_erformed? 
_.. 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL /" 

lnCPll>1 OOX the MDL(ICP/MSl? 

Were all oercent differences (%Ds) < 10%? 
/' 

Was there evidence of negative interference? If yes, professional judgement will be ,r 
used to oualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

,r 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ...--
Target analytes were detected in the field duplicates. 

X/11. Field blanks 

Field blanks were identified in this SDG. ~ 

Taroet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:ZofZ. 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of~ 
Reviewer: ,~ . 

2nd reviewer: 

All circled elements are applicable to each sample. 

~ -•· 1n T"rn<>t • ·•· • I ;,.t /TAl \ 

\-'\ ' '1-12. ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fek~l Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn~Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'-' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

,¢.'1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn)HaM, K, Se, Aa, Na, Tl, V, zi1:JMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z;;;,Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,}~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn~Ha,_(£ K, Se, Aa, Na, Tl, V, WMo, B, Sn, Ti, 

"' <:>h a "• "' r« r, r. r, r, "' Ph "' "' ,_,, "' I<' "' "' "• TJ \1 7, "' R "' TJ 

Comments: ~curv by CVAA if performed j 

~ (o ::::. \? D o:::.l,oO \ o(..... 

ELEMENTS.wpd ~\_ \ \o-J~ -'lt \o :. '?\o .::_ \aOL;O 



LDC #: 36845C4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:___',_of.l__ 

Reviewer: <:S-s:::> 
2nd Reviewer:~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEV~ ONLY: 
Y N)'!L Was a midrange cyanide standard distilled? 
~ Are all correlation coefficients >0.995? 
~ Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

~16 · .on ,, '" 0/.1> a£..nah 

CRI (13:27) Be 160 (70-130) 4 J+det!PJ.nc!}_ 

Comments: ______________________________________________________________________________________________________ __ 

36845C4aCAL.wpd 



LDC #: 36845C4a VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: uqll Associated sample units: mqlkq 
--......... .,-ate: 07122/',_ M 
Field blank ype: {circle one) Field Blank I Rinsate I Other: EB- Associated Samples: 

Analvte BlankiD Sample Identification - 4 Action limit No Qual. 

AI 62.0 0.62 

Ca 458 4.58 

Fe 123 1.23 

Na 208 2.08 

Blank units: ugll 1 Associated sample units: mglkg 
Sampling date: 0712'P.I16 
Field blank ype: {circle one) Field Blank I Rinsate I Other: ;Es) Associated Samples: 9-11 

Analyte Blank 1D Sample Identification - 12 Action Limit No Qual. 

AI 47.4 0.474 

Ca 581 5.81 

Fe 246 2.46 

Mn 15.5 0.155 

5-7 

-

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36845C4a.wpd 

Paqe:..l_of~ 
Reviewer: -z:so 

2nd Reviewer: .Q -



LDC #: 36845C4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
' ' N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_\._ofl 

Reviewer: <:S~ 
2nd Reviewer: Q 

N N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

(7'" ..... 

" ""on ... . 

15 s 

18 s 

Comments: 15: AI Ba Ca Fe M Mn > 4X 
18: AI, Ba, Fe, Mq, Mn > 4X 

36845C4aMS.wpd 

........ 
As 
Cu 
Pb 

Sb 

Ca 

MS Posts pike 
• .1Z!>.1.2<1 

144 1-3, 5-7 J+det/A J.det}_ 
132 J+det/A (de!) 
190 J+det/A J.det}_ 

26 9-11 J-/UJ/A (nd) 101 

130 J+det/A jde!l 



LDC #: 36845C4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analvsis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
Fl se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___j.__of~ 

Reviewer: ~D 
2nd Reviewer: Cd(_ • 

1.:*'-P.r.N':":':'/Ao. Was a duplicate sample analyzed for each matrix in this SDG? 
-4~~/A~ Were all duplicate sample relative percent differences (RPD) _:: 20% for water samples and_:: 35% for soil samples? If no, see qualifications below. A control 

limit of :!:R.L. (:!:2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~YEL IV ONLY: 
YLN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

L .. noto .;n Mot.· 6nolvto I>Pn II • >ltol ' II . >Ito\ 

16 s Be 0.54_{:<0.40) 1-3, 5-7 J/UJ/A (deJl 
Ca 34 (<20) J/UJ/A _(del) 

Comments: ________________________________________________________________________________________________________________ __ 

DUP.wpd 



LDC #: 6b'blicS.CJ.l..c, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R=Found x100 
True 

Standard tD 

.J:oJ 
\'S~~ 

~~ 
~0"'1-
C(>) 
\'1. '-\::<, 
(J;.-v 

\. '__::§:, 
Ce-v 
\?, ':zsg 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?<a ~Ys'SI..o "~ ~.......- (~-oo~- q%Y~?--

ICP/MS (Initial calibration) 2-V'.. '-\0 c"'S.\~~ I_ W.:o '-'"\.\ '-' \G\ c/~?-

CVAA (Initial calibration) ~ -s;-o=t_Co ~ \._ s i...f-\. \ '--- \ o-z_ o;_ ?----

ICP (Continuing calibration) 1?\::, 1."1, ~0 vo. \ ..____ "TSa ;:y~. '-' q_"6 Y.?--
'-" 

ICP/MS (Continuing calibration) v 4. I 'U'6 ';'-'\\. \._ so uq\'-- q"-\ "'(~~ 
~ '-' 

CVAA (Contining calibration) 
~ S-olL..~'-- S v~'-' Lo==.G \f<-

_.) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be2cr:ted 

I %R 

~~r-~ 

\=\.~!.?-

\ C;)?_-(., q_ 

'\~ "1- '?--

Q. Lie"'(~?-

\ 01:::> y,::, ?--

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:~ 

Acceptable 
{Y/N) 

...::::\ 
I 

i 

\J-1 

Comments: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: \ of\ 
Reviewer~~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR {spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

~-Pe:, 
0;:,'.,_~ 

u: ... s) 
[~.:::>':...~~ 

0-..S::. 
\\.'__\~ 
\)~...)\? 

:s-.'1..-1 

33.-~ 
s~i"'\ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check P¥; loS Uq\'-- \OD~\.\... 

Laboratory control sample 
~. 

?~c. ( 'S.\o II\A7\ \ ~ \ \l,\o vvq_ \~ 
~ 

Matrix spike 

~ 
(SSR-SR) 

0-lo'S.~~~ O.o~'SI~~ 
~ 

Duplicate 
~ '\2. 'b<.i.:L....~'.k\ \~'-1:~ WI<:\.\~ 

'-...>--' 
ICP serial dilution ""-"' 0 \go,"\~'- -'SFt_ c-z._ ~ '-

I Recalc11lated I 
I %R/ RPD/%0 I 

\oS7-'?-

\ ob'& 'Y- e.__ 

\'061.:?--

S.'Y..i?...7V 

u, -"\ 7~ 9 

Acceptable 
%R/RPD/%D (YIN) 

\.OS~;:e__ --~ 
\Qb. ~"<:e.. 

l'O!:o "'(..~ 

'S'1u'?-~ 

~,'\a(_ Q w 
Comments:------------------------------------------------------------------------------------------------------------------------



LDC#:~S{~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:__\,_of~ 
Reviewer: Q'\) 

2nd reviewer: p..., / 

pjease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ N N/A Are all detection limits below the CRDL? 

v ("a-. " ..,.,.. -Detected analyte results for ~o ) ·~ '(--.) were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVl(Dill Recalculation: ~~,\C., ~"' \l._) (SO"'--0 C. --0 \vw 
(ln. Voi.YY.,scl_<.l.<i;' _ _ "" ' ) ') v ~ ( \ -. , 1 ~. ">} Q_,\:- '-1: - r -=. . ~~ 

Rawdataconcentration 't<U :=~-~"'~l\.. lJ..o~) (_o>l,"'A..) \.<><=>~ 
Final volume (ml) ~U- 'So 1 
Initial volume (ml) or weight (G) ":1- 'N ~ ~ 
Dilution factor o/..._. - \ • 0 ? ~ 

RD = 
FV = 
ln. Vol. 
Dil = 

• <,. 1 ctis:: o . f1"'1 

Reported Calculated 
Concentration Concen\~ion Acceptable 

# Sample ID Analvte 
( '""''""" (l"'d 'j ,, (YIN) 

\ A."\ ~~ 8~\0 3 
2 kS 2.-C> z._;:::, 
s ® .~ ~ ~~.&.,'2-'l... Q,z.::z.._ 

'-\ ~e._ \'2...~ va,\\......- t Z'S '-'"\ \ \.. 

'S '<D q_ .:z.:, \..) q -"S "-.:) 
(/) \"a_ lo\~ 0~ 

'I \1.0? () '""' <....L......... I!> L <;, <....'2-

& ~.l I VI \\.\ ·~ 

L\ 'Z.V". (o -z," 'b (p%._"6 -'--'\ 
\o 1---)a, <{ 'S,. '"2.- ~('(__ \ 
\.\ y\.V\. '2-\. \ Z....l \ ~ 
\1.--- te... 21..\.)o ......... \'-- 2-W ~1\......- '-'\ 

!.....) 1.....) 

Note: ______________________________________________________________________________ __ 

RECALC.4SW 



LDC Report# 3684506 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 30, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117573-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-116-S0-0-0.5 460-117573-1 Soil 07/22/16 
CFSB-116-S0-0.5-2 460-117573-2 Soil 07/22/16 
CFSB-116-S0-10-12 460-117573-3 Soil 07/22/16 
CFMW-EB25-AQ 460-117573-4 Water 07/22/16 
CFMW-059a-S0-0-0.5 460-117573-6 Soil 07/22/16 
CFMW-059a-S0-0.5-2 460-117573-7 Soil 07/22/16 
CFMW-059a-S0-1 0-12 460-117573-8 Soil 07/22/16 
CFMW-059a-S0-79-84 460-117573-10 Soil 07/23/16 
CFMW-057a-S0-0-0.5 460-117886-1 Soil 07/27/16 
CFMW-057a-S0-0.5-2 460-117886-2 Soil 07/27/16 
CFMW-057a-S0-10-12 460-117886-3 Soil 07/27/16 
CFMW-057a-S0-30-35 460-117886-5 Soil 07/27/16 
CFMW-EB26-AQ 460-117886-6 Water 07/27/16 
CFSB-116-S0-0-0.5MS 460-117573-1MS Soil 07/22/16 
CFSB-116-S0-0-0.5MSD 460-117573-1 MSD Soil 07/22/16 
CFSB-116-S0-10-12DUP 460-117573-3DUP Soil 07/22/16 
CFMW-057a-S0-10-12MS 460-117886-3MS Soil 07/27/16 
CFMW-057a-S0-10-12MSD 460-117886-3MSD Soil 07/27/16 
CFMW-057a-S0-10-12DUP 460-117886-3DUP Soil 07/27/16 
CFMW-EB26-AQMS 460-117886-6MS Water 07/27/16 
CFMW-EB26-AQMSD 460-117886-6MSD Water 07/27/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A/EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB25-AQ and CFMW-EB26-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB25-AQ 07/22/16 Fluoride 95.3 ug/L CFMW-059a-S0-0-0.5 
CFMW-059a-S0-0.5-2 
CFMW-059a-SO-1 0-12 
CFMW-059a-S0-79-84 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-117573-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-117573-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_"'36,.,8""4"'5""06"------
SDG #: __ ,46::-0c.-1.c.1!-f-7-><57,_,3c_-_,_1 -:-
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET Date: 8k~\\'-" 
Page:~ of"

Reviewer: 5 Q 
2nd Reviewer: 0-.,...----"' 

Level IV 

~D-O 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

"' 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I Yalidaticc Area 

Sample receipVTechnical holdinQ times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

n, oil nf 

A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSB-116-S0-0-0.5 

CFSB-116-S0-0.5-2 

CFSB-116-S0-10-12 

CFMW-EB25-AQ 

CFMW-059a-S0-0-0.5 

CFMW-059a-S0-0.5-2 

CFMW-059a-S0-1 0-12 

CFMW-059a-S0-79-84 

CFMW-057a-S0-0-0.5 

CFMW-057a-S0-0.5-2 

CFMW-057a-S0-1 0-12 

CFMW-057a-S0-30-35 

CFMW-EB26-AQ 

CFSB-116-S0-0-0.5MS 

CFSB-116-S0-0-0.5MSD 

CFSB-116-S0-10-12DUP 

CFMW-057a-S0-1 0-12MS 

I I Cam meets 

J::..... -"\ \2.-L.--z...-.. \\\0 

"A 
~ 
t:>._ 

.QW £,~::: ( '-'< ') c_,~ 

~ 1--'G\.'Q"" C.\'*\ \'S...) l ~...,' \ "-l (L.<> ,Z...\.) 

P\ '\J\..J\) 
p,_ - ' LC..."::.\'0 4.- '::, ~ 

"_) 
!A, 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\0'--

I 

.y 
\OL 

'-

60 
l \"' 

~ 
\=- -;:sQ-C;P 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-117573-1 

460-117573-2 

460-117573-3 

460-117573-4 

460-117573-6 

460-117573-7 

460-117573-8 

460-117573-1 0 

460-117886-1 

460-117886-2 

460-117886-3 

460-117886-5 

460-117886-6 

460-117573-1MS 

460-117573-1MSD 

460-117573-3DUP 

460-117886-3MS 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/22116 

Soil 07122/16 

Soil 07122116 

Water 07/22116 

Soil 07/22116 

Soil 07122116 

Soil 07122116 

Soil 07/23/16 

Soil 07127/16 

Soil 07127116 

Soil 07/27/16 

Soil 07/27/16 

Water 07/27/16 

Soil 07122116 

Soil 07/22/16 

Soil 07122/16 

Soil 07127116 

L:\Roux Associates\Columbia Fa1Js\3684506W.wpd 1 
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LDC#: 3684506 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117573-1 Level IV 
Laboratory: Test America. Inc. 

Date:© \8k:, 
Page:~of2-

Reviewer:~ 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide !EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

Client ID LabiD Matrix Date 

18 CFMW-057a-SO-10-12MSD ~ ..JO~ 460-117886-3MSD Soil 07/27/16 

19 CFMW-057a-S0-10-12DUP ~ 460-117886-3DUP Soil 07/27/16 

20 CFMW-EB26-AQMS C~--'> 460-117886-6MS Water 07/27/16 

21 CFMW-EB26-AQMSD J_ 460-117886-6MSD Water 07/27/16 

22 

23 

24 

25 

?R 
Notes. _____________________________________ _ 

L:\Roux Associates\Columbia Falls\36845D6W.wpd 2 



LDC#: (?1:KttS0<,;? VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method 1:eJLJ F.1<Jr) 

Validation Area Yes No 

I. Technical holdin!J times 

All technical holdina times were met. 
.,..-

./ 
Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated daily, each set-uo time? / 

Were the proper number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? 
.,.. 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reQuired? ILevellV onlvl 

Were balance checks performed as reouired? (Level IV only)_ 

Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? .... 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ...... 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),:: 20% for / waters and,:: 35% for soil samples? A control limit of,:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the 
duolicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
_... 
,..--

Was an LCS analvzed per extraction batch? 

Were the LCS per~~~t recoveries (%R) and relative percent difference (RPD) ..r 
within the 80·120% 85-115% for Method 300.Q\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC·EPA_2010.wpd version 1.0 

NA 

/ 

/ 

, 
/ 

Page:_l_of2-
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2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable , 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target ana lyles were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page:Z.ofz._ 
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2nd Reviewer: OL..--
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LDC #: i)b~~S..Q\,d VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

dO 

1-4 , l~ 1 pH ms c1ft:) NO, NO, so o-Po Alk~~H, TKN TOC Cr6+ CIO 

• pH TDS dF NO, NO, SO 0-PO Alk CN NH, TKN TO..Q Cr6+ CI04 

AlkASJ NH, TKN lo2Jcr6+ CIO 

pH TDS CIF NO, NO, so 0-PO 
~ 

Alk CN NH, TKN TOC Cr6+ CI04 

II).C.-_ ~--~~ PH TDS Cl F NO NO SO 0-PO Al(c~H TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

C!C:\1;1-1'\ PH TDS Cl (F :No NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. 0-PO, Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO. 0-PO. Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

ni-l Tn<:: r.1 I= Nn. Nn. <::n. n.Pn Alk r.N NI-l. TI<N Tnr. r.rR+ r.ln 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: zc::;:::::--

Comments: ___________________________________ _ 
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LDC #: 3684506 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!flL!._ Associated sample units: mg/kg 
Sampling date: 7/22/16 Soil factor applied NA 

'. . '~· ........ ,,.._. . ......... 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36845D6Fb.wpd 

Page:__Lofj,_ 
Reviewer43Q 

2nd Reviewer: c:::; ---



LDC#:'Jc,~@\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of E._ was recalculated.Calibration date: I \ ' \ \ \tJ 

Page:~ of~ 
Reviewer: ¢""'> 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery ('loR) was recalculated for each type of analysis using the following formula: 

'loR= Found X 100 

True 

Type of analysis 

Initial calibration 

:::!.c;\) l-1: I. '7-o 
Calibration verification 

:s..G'() t'S:' .. 'I-Cf> 
Calibration verification 

:SC....'\.l \l..lc',..O'* 
Calibration verification 

Analyte 

\=== 

~ 

c....~ 

\'Oc_ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~~ 
0 Si>.lli"M:>\\.. 

" 
D,0..C..~'--

~()'..\ 

~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 

~* 2 280943 

3 422208 

4 584914 

""""C"...- \S"E:_. 

~ \ """'\..1.... C\"2 .. (o1-~ '"tZ.., 10 't.:\2--
" 

D:'l~'- qs·I..R q~(l_,\?-_ 

3.6\0C:O ~...,(';,~ l~%~ ~'-- ·0/1 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------

*~~\'3 



LDC #: ~'S;Q\:J VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: 0..? 

2nd Reviewer: ~ 

~ETHOD: lnorganics, Method '~Ql:L--~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D( x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

L-.C--'::;, Laboratory control sample 

\.'*'-'1..-~ 

0<;. Matrix spike sample 

b':.'-\<6 
~Q Duplicate sample 

~::z_ q_ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

\OC- \~0\.'\ 
\~~~ ~~ 

(SSR-SR) 

c.~ ~-1.:~-,~~ -:s:<,o ~"\ 
~-

~ \\.~~~ \\-~0~~ 

I Becalcttlated 

II 
eeeocted 

I I 
Acceptable 

%R/RPD %R/ RPD (Y/N) 

\a\.\o~l~~ lD\,Io%~ ~ 

4~~?-- q~~;:?--

'1-~(-~QQ <-. 0(, ~'?S,) '-2.-f 

! 

i 

Comments: __________________________________________________________________________________________________________________ ___ 

TOTCLC.6 



LDC#:)b~~S.\)f? VALIDATION FINDINGS WORKSHEET 
Samgle Calculation Verification 

METHOD: lnorganics, Method ,S,Qo _ ~ 

Page:_l_of \ 
Reviewer: 0V 

2nd reviewer: G = / 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Have results been reported and calculated correctly? 

f!-y-="· r.----;N70/A':'- Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,--,--,-----,-----,------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= ~ _ ~~ ~~ Recalculation: 

'{ ~'GIDI -z._ 

A ; '4. q ot ~""t'iS % s,l~cl-s. = tJ ~z..-z__ 
_3v, , W-:. { oS.-1.'1~ ' 

Reported Calculated 

cor=~uon Concel\~ation Acceptable 
# Sample ID Analyte ( ) fwl~'.v/.1 (Y/Nl 

\ ('~ o:LC\ 0-~._) !d 
'2... ~ {),OS.\ 0 ,0<:5') 

~ err-=> D .otto 0.0'--\:0 

~ f- tzs.~~\,_ q~~\'-
'S \oC- Z~G.r:O '-' 'Z.-s--z.v6 
l,P \ce s.%,~D S~4-o 

' --o;;:-oc_ \'S<::;.oO t'SS0D 
8; \:'cC_ (~ \'SoD 
~ \=C- \~'""'::>00 \ -;~o-o 
lO \oc_ l.il<.1.n \%1..0 

\\ \-oC- l'Z.80 \-z.8o 
\7_ \or l\doao [Co(dX) 
\S. -r: :s. 'S. :s <->"\ \ '- s;;:::;, -S <-A\'-

:3:, ~ I -\ol-- ,__, \ c (,o 'Z-'-' ..... 

Note: ___________________________________ _ 

RECALC.6 



EDD POPULATION COMPLETENESS WORKSHEET DatesJ31/ J & 
Page:_! of_l. 

The LDC job number listed above was entered by~ 2"'0{:!" 

I I EDD Process I I Comments/Action I 
I. EDD Completeness -

Ia. -All methods present? l 
lb. -All samples present/match report? v 

I c. -All reported analytes present? y 

ld. ~ I 00% verification of EDD? L') 
I·~· ·'' ....•.... •·. . . ·.·• . I./ .... ···.··•·· .... r:>/:., .·. .· . . 

-

II. EDD Preparation/Entry -

II a. -Carryover U/J? i.k 

lib. - Reason Codes used? If so, note which codes. 1\J 
lie. -Additional Information (QC Level, Validator, 

Validated YIN, etc.) tJ 
1.· • 

·.· ... ... 
. . ·. < ;r.t;.J; :y . · .. : ·< 

III. Reasonableness Checks -

Ilia. -Do all qualified NO results have NO qualifier (e.g. 

G1 UJ)? 

Ill b. -Do all qualified detect results have detect qualifier y (e.g. J)? 

III c. -If reason codes are used, do all qualified results have -reason code field populated, and vice versa? 

llld. -Does the detect flag require changing for blank 

11\t\.1 qualifier? If so, are all U results marked NO? 
~ J 

Ill e. -Do blank concentrations in report match EDD where j data was qualified due to blank contamination? 

Ill f. -Were any resulls reported above calibration range? If 

~~y so, were results qualified appropriately? 

Ill g. -Is the readme complete? If applicable, were edits or 

~ discrepancies listed in the readme? 

Notes: ________ ~•s~e£e~d~is~cr~euarun~c~sh~e~e~t--------------------------------------------------------------------------------

EDD Populatoin Checklist (word).docx 



08/31/16 
The attached zipped file contains five files: 

File Format Description 
I) Readme_ ColumbiaFalls_0831!6.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 240-67287-1_ TestResultsQC _ vl.xlsx 240-67287-1 36845A 
3) 240-67353-1_ TestResultsQC _ vl.xlsx 240-67353-1 368458 
4) 320-19945-1_ TestResultsQC _ v l.xlsx 240-19945-1 36845C 
5) 460-117573-I_TestResultsQC _ vl.xlsx 240-117573-1 36845D 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

September 7, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on August 3, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #36804: 

SDG# 

240-66695-1' 240-67138-1 
460-117203-1' 460-117506-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, PCBs, Metals, 
Polychlorinated Biphenyls, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA National Functional Guidelines for Inorganic Superfund Data Review, August 
2014 . 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

l:\Roux Associates\Co!umbla Falls\36804COV.wpd UL-SF 



Level IV 13,549 pages-DL Attachment 1 

EDD LDC #36804 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest. PC8s (6020A Pb F CN- TOC 

DC SDG# REC'D DUE (82608) (82700) (80818) (8082A) /7000) (6010C) (9056A) (90128) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 240-66695-1 08/03/16 08/24/16 - - 0 12 0 7 0 12 0 12 0 2 0 12 0 12 - -
8 240-67138-1 08/03/16 08/24/16 - - 0 8 0 4 0 8 0 8 0 1 0 8 0 8 - -
c 460-117203-1 08/03/16 08/24/16 4 7 2 10 2 3 2 10 2 10 0 1 2 12 2 12 0 9 

D 460-117506-1 08/03/16 08/24/16 1 4 0 6 0 2 0 6 0 6 0 1 0 6 0 6 - -

otal T/CR 5 11 2 36 2 16 2 36 2 36 0 5 2 38 2 38 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 

Shaded cells indicate Level IV validaUon (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs L:\RouxAssociates\Columbia Falls\36804ST.wpd 



LDC Report# 36804A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66695-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-017-S0-0-0.5 240-66695-1 Soil 06/29/16 
CFISS-024-S0-0-0.5 240-66695-2 Soil 06/29/16 
CFISS-024-S0-0.5-2 240-66695-4 Soil 06/29/16 
CFISS-025-S0-0-0.5 240-66695-5 Soil 06/30/16 
CFISS-025-S0-0.5-2 240-66695-6 Soil 06/30/16 
CFISS-026-S0-0-0.5 240-66695-7 Soil 06/30/16 
CFISS-026-S0-0.5-2 240-66695-8 Soil 06/30/16 
CFISS-027-S0-0-0.5 240-66695-9 Soil 07/01/16 
CFISS-DUP3-SO 240-66695-10 Soil 07/01/16 
CFISS-027 -S0-0.5-2 240-66695-11 Soil 07/01/16 
CFISS-028-S0-0-0.5 240-66695-12 Soil 07/01/16 
CFISS-028-S0-0.5-2 240-66695-14 Soil 07/01/16 
CFISS-027-S0-0.5-2MS 240-66695-11 MS Soil 07/01/16 
CFISS-027 -S0-0.5-2MSD 240-66695-11 MSD Soil 07/01/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Fla~ A orP 

07109116 Hexachlorocyclopentadiene 26 CFISS-017-S0-0-0.5 NA -
CFISS-024-S0-0-0.5 
CFISS-025-S0-0.5-2 
CFISS-026-S0-0.5-2 
CFISS-027-S0-0.5-2 
CFISS-028-S0-0-0.5 
CFISS-028-S0-0.5-2 

07111116 Hexachlorocyclopentadiene 31.3 CFISS-024-S0-0.5-2 NA -
CFISS-025-S0-0-0.5 
CFISS-026-S0-0-0.5 
CFISS-027-S0-0-0.5 
CFISS-DUP3-SO 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

. Spike ID ~s (%:/ ~~D (o/~~) I Associated Samnlesl Comoound Limits Limits Flag AorP 

CFISS-027·S0-0.5-2MS/MSD 2,3,4,6 Tetrachloropenol 50 (57-113) 48 (57-113) J- (all detects) A 
(CFISS-027-S0-0.5-2) 4,6-Dinitro-2-methylphenol 6 (51-124) 5 (51-124) UJ (all non-detects) 

Benzaldehyde 54 (55-116) -
Benzo(k)fluoranthene 63 (65-114) -
Caprolactam 24 (44-129) 21 (44-129) 
Hexachlorocyclopentadiene 30 (37-119) 29 (37-119) 
Hexachloroethane 52 (60-94) 58 (60-94) 
Pentachlorophenol 21 (47-115) 17 (47-115) 

CFISS-027-S0-0.5-2MS/MSD 2,4-Dinitrophenol 4 (26-137) 0 (26-137) R (all non-detects) A 
(CFISS-027-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD Aor:-11 !Associated Samnlesl Compound (Limits) Flag 

CFISS-027-S0-0.5-2MS/MSD 2,4-Dinitrophenol 200 (<30) NA -
(CFISS-027-S0-0.5-2) 4,6-Dinitro-2-methylphenol 35 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36804A2A_RA4.00C 



LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS 460-378029 Atrazine 120 (41-116) - NA -
(All samples in SDG 240-66695-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFISS-027-S0-0-0.5 and CFISS-DUP3-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFISS-027-S0-0-0.5 CFISS-DUP3-SO RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.079 0.091 14 (S50) - -

Acenaphthene 0.13 0.21 47 (S50) - -

Anthracene 0.27 0.40 39 (S50) - -

Benzo(a)anthracene 2.7 3.2 17 (S50) - -

Benzo(a)pyrene 2.0 2.7 30 (S50) - -

Be nzo(b )II uora nthene 12 13 8 (S50) - -

Benzo(g,h,i)perylene 6.1 6.7 9 (S50) - -

Benzo(k)fluoranthene 3.1 3.0 3 (S50) - -

Bis(2-ethylhexyl)phthalate 0.27 0.066U 121 (S50) J (all detects) A 
UJ (all non-detects) 

Carbazole 0.25 0.36 36 (S50) - -

Chrysene 6.1 6.7 9 (S50) - -

Dibenz(a,h)anthracene 2.4 2.6 8 (S50) - -

Dibenzofuran 0.088 0.12 31 (S50) - -

Fluoranthene 3.2 4.1 25 (S50) - -

Fluorene 0.10 0.16 46 (S50) - -

6 
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Concentration fma/Kal 

Comoound CFlSS-027-S0-0-0.5 CFISS-DUP3-SO RPD (Limits) Flag A or P 

lndeno(1.2,3-cd)pyrene 6.7 7.3 9 (S50) - -

Naphthalene 0.052 0.088 51 (S50) J (all detects) A 

Phenanthrene 1.5 2.2 38 (S50) - -

Pyrene 2.7 3.8 34 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to MS/MSD %R and field duplicate RPD, data were qualified as estimated in three 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be rejected (R) are 
unusable for all purposes. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 240-66695-1 

I SamEie I ComEOUnd I Flag I AorP 

CFISS-027-S0-0.5-2 2,3,4,6 Tetrachloropenol J- (all detects) A 
4,6-Dinitro-2-methylphenol UJ (all non-detecls) 
Benzaldehyde 
Benzo(k)fluoranthene 
Caprolactam 
Hexachlorocyclopentadiene 
Hexachloroethane 
Pentachlorophenol 

CFISS-027-S0-0.5-2 2,4-Dinitrophenol R (all non-detects) A 

CFISS-027-S0-0-0.5 Bis(2-ethylhexyl)phthalate J (all detects) A 
CFISS-DUP3-SO UJ (all non-detects) 

CFISS-027-S0-0-0.5 Naphthalene J (all detects) A 
CFISS-DUP3-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Matrix spike/Matrix spike 
duplicale (%R) 

Matrix spike/Matrix spike 
duplicale (%R) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 36804A2a 

SDG #: 240-66695-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~~[1 /;J:, 
Page:.,L_of oz-.

Reviewer: "[L 
2nd Reviewer: a':<--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I :\lalidaticc A[ea I I Comments 

Samole receipt/Technical holdinq times A-t6 
GC/MS Instrument performance check 1::::,. 

Initial calibration/ICV J5.r If~. 0~ ~\) ~ w v 0-- \ol :=..~o ~ 

Continuino calibration -~ 
I 

Cc.N !=. :2.0 
Laboratory Blanks ~ 
Field blanks N 
Surrogate spikes A 
Matrix spike/Matrix spike duplicales _.s,'-'.l 

Laboratory control samples .JW le..J'::> 

Field duplicates .s.w 0 -"""~"'\ 
Internal standards 

Compound quantilation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-017-S0-0-0.5 

CFISS-024-S0-0-0.5 

CFISS-024-S0-0.5-2 

CFISS-025-S0-0-0.5 

CFISS-025-S0-0.5-2 

CFISS-026-S0-0-0.5 

CFISS-026-S0-0.5-2 

CFISS-027-S0-0-0.5 0 
CFISS-DUP3-SO D 
CFISS-027-S0-0.5-2 

CFISS-028-S0-0-0.5 

CFISS-028-S0-0.5-2 

CFISS-027-S0-0.5-2MS 

6. 
1'::. 
A 
b 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36804A2aW.wpd 1 

' 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab!D 

240-66695-1 

240-66695-2 

240-66695-4 

240-66695-5 

240-66695-6 

240-66695-7 

240-66695-8 

240-66695-9 

240-66695-1 0 

240-66695-11 

240-66695-12 

240-66695-14 

240-66695-11 MS 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/29/16 

Soil 06/29/16 

Soil 06t~-;r6 
Soil 06/30/16 

Soil 06/30/16 

Soil 06/30/16 

Soil ~~~0 /16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

I 



LDC#: 36804A2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-66695-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client 10 LabiD 

14 CFISS-027-S0-0.5-2MSD 240-66695-11MSD 

15 

16 

17 

18 

110 

Notes· 

II\ \'J ~I. o- ? ... "".......,,. 1-i- L t<-v 

. 

L:\Roux Associates\Columbia Falls\36804A2aW.wpd 2 

Matrix 

Soil 

Date: ~ /; 7 )/!.. 
Page:~f__2--" 

Reviewer: F7 
2nd Reviewer: s=--

Date 

07/01/16 



VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_8270D_rev01.wpd 

Page:_Lot_;;.
Reviewer: F-7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

the LCS percent recoveries (%R) and relative percent difference (RPD) within 
QC limits? 

Page: -z; of -z--
Reviewer: F'1 

2nd Reviewer: 1~ 

' < ' '~ - ' ' . ,, 
Q 0 ' - ' 

field duplicate pairs identified in this SDG? 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroanillne MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .• 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZL Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadlene QQ. N-Nitrosodlphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Diben~.(a,h)anthracene DODD. ~is/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

. 
H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylpheno\ BB. 2-Nitroani\ine UU. Phenanthrene NNN.Aniline GGGG. C3D-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZL Pyrena SSS. Benzidine LLLL. Benzaldehyde 

o. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chtoroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo(b)thiophene NNNN. It '1-, '-\I<:; - \u 
--.Iili o. c.,\11\.1? ro V\2... 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothiophene 0000. t-1 ?, '1, (p ~ 
_,..,,\.'," ~ln\n/1) n\v "-0 · 

R. 1,2,4-Trichlorobenzene KK 2,4-0initrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP., l 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: <3~ ~y,q ~'X. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

~~~~ N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
YIN MIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
~ Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%1 (Limit: >0.05) Associated Samples 

1 
l "' 

II t? (!.C:.J - .s- 'f. ')...(p I ;,- .:; I 
oo<t ~ tO '.....:v 1'1r 

I MB 9-bO- ~1BO'P'O) 

-t II Ill 'lp C.A.:J - 5"" 'f ~I·? ? Lf. [p )( '1 
I ,p "0 ' ' 

-

CONCAL.wpd 

/ / Page: __ of __ 

Reviewer: FT 
2nd Reviewer: qt 

Qualifications 

~t-J..,(/1; I A (tJJ 
'- 'J 

j "l o..W JA- ~ 
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LDC #: <3 ~<toy_/} CJ.q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:__6f / 

Reviewer: __ FT 
2nd Reviewer: c::-t'_ 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

Q associated MS/MSD. Soil/ Water. 
~ Was a MS/MSD analyzed every 20 samples of each matrix? 

Y 11J/A Were the MS/MSD percent recoveries (%R) and the relative.2_ercent differences (RPD) within the QC limits? 

# MS/MSD ID Compound 

I? ..\. ~~ ~~e-

l.\1-\ 
f~ 

llLL 

IH\.U 
1-\ tJ\ M tv\ 

>< 
K 

IT 
\-\!-\ 
P.f' 

MSD.wpd 

MS 
%R (Limits) 

so < s-1--11; I 1\~ 
~ < 21,-\~"?l I o 
v, < 5"\- ,,_~> I 5" 

~t ( '55-lilt 
b~ ( 1,-c -11'-\l 
~ + <4LJ -lv4> I ').. \ 
~o < 31-119> I ').."\ 
!02., < l,o~4 > I 51? 

MSD 
%R (Limits} 

( 51-11?> 
( Ut>-1~-

( s-1-\2-- c 

( ) 

( ) 

<&\'-'\ -1 >4 ) 
( "31-l\ <>J) 

( !.0-~~) 
1.. \ < 1.\1-ll.>l I \I _(It}_- \\ ~) 

( ) ( ) 

( ) ( ) 

RPD (Limits) Associated Sa~es 

( ) 10 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

'2- 00 ( :=, tJ ) 
?£" ( -:?0) I; 

Qualifications 

j-/IIW_ip. tJO-t V-uT 
1-/r-/D.. \-1 t\ = I-ll 
HlltJ It.-. 

y _)I 
IJJ.N\J/A p 

~ 



LDC#: <3&£of41-0>"-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Cii 
qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Was a LCS required? 
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

- ---

LCS LCSD 
# LCS/LCSDID Compound %R (Limits) %R (limits) RPD (Limits) Associated Samples 

\..V::,. !\(, 0 - KI<.~K t"t<l (t.{-\-11\d> ( ) ( ) p.. ,, 

"31f10d.OJ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ \ ( 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( ) 

LCSLCSD.wpd 

Page: ~f / 

Reviewer: ____EI 
2nd Reviewer: ~ 

Qualifications I 

J T J.)j; I "'f lt->V 
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LDC#:_ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS Svoa (EPA SW 846 Method 82700) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 
RPD 

Compound 8 9 (s50%) 

w 0.079 0.091 14 

GG 0.13 0.21 47 

w 0.27 0.40 39 

CCC 2.7 3.2 17 

Ill 2.0 2.7 30 

GGG 12 13 8 

LLL 6.1 6.7 9 

HHH 3.1 3.0 3 

EEE 0.27 0.066U 121 

ww 0.25 0.36 36 

DOD 6.1 6.7 9 

KKK 2.4 2.6 8 

JJ 0.088 0.12 31 

yy 3.2 4.1 25 

NN 0.10 0.16 46 

JJJ 6.7 7.3 9 

s 0.052 0.088 51 

uu 1.5 2.2 38 

zz 2.7 3.8 34 

V:\FIELD DUPLICATES\36804A2a.wpd 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 
(Parent Only) 
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LDC #: .:3 & ~</ ;'f C) ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of~ 
Reviewer: FT 

2nd Reviewer: <2:1 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/2/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7476 

1.0721 

1.1841 

1.2040 

0.7831 

1.1349 

Where: 

Recalculated 

(RRF20 std) 

1.7476 

1.0721 

1.1841 

1.2040 

0.7831 

1.1349 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6195 1.6195 5.6 

0.9763 0.9763 12.8 

1.0214 1.0214 18.4 

1.1191 1.1191 7.2 

0.7292 0.7292 8.6 

0.9996 0.9996 19.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.6 

12.8 

18.4 

7.2 

8.6 

19.7 



LDC #: 3 6 ¥7~"'7,;)"'<.. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___..EI 
2nd Reviewer: c::!4 _ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.Jl(A.,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF::: continuing calibration RRF 
Ax= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

---

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

U...v-s- 11"111~ 1'-. \.!, \ q"(' I. (p I \ I· loll 1 (1st IS) 

oo.yo d, (2" IS) 0 ::'\.1b:? 0. "''> ~ o~s-,~ 

bb (3"IS) l-02-)1-} 0 . CO) (oS" 2:> t:i."'JiaS3 
lAii1 (4.15) I· 11'1 I I. \:?'-\ \·1?'-1 
,;a- (5• IS) t0-11. IP--' 0.15'10 0.['690 
.]..:.:r:t rs• ISl 0 _"'l"f" 

"" I· I I l \·1\1 

2 Q_,Q..V- .:::;- 1/IYI'-' f1st ISl l S"'t \ I -<;'1 \ 
\to \-fb (2"'JS) '() .01(, (.,., ")./ v 9b(.P. 

(3"15) b..-"'\6'b 1 O."J'23] 
(4.15) 1-1\1-\- 1. l\4 
(5• IS) CJ. ~t.ll l o.g'\-11 

/ rs• ISl I ·1\Y \ '\\V 

3 11si ISl 

(2"'1S) 

(3"15) 

(4.15) 

(s• IS) 

rs• ISl 

II Reported I Recalculated 

II 
%0 I %0 

..-- o.-s-n-~ 

\·/ \·1 
~-;-- q.~ 

I. ?:> y? 
c.t.r .;£.7/ 
IV"1 t1 - I 
I·)£' I· 5\ 

_l· 0 \·0 
3·7 3- "1 

-v-4 1J .~ 

\lo·Y 1 lo- 2----
il-? 1\. ;2...., 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivo/atiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_-'-FT,_ / 
2nd reviewer: 

6 
,L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS * 100 

Sample JD: -A1 

Surrogate 
Soiked 

Nitrobenzene-d5 j_,(,. 0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-tiS 

2-Fiuorophenol 

2,4,6-Tribromophenol I; 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samo/e/0: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samo/e/D: 

Surrogate 
Sniked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1, 2-Dichlorobenzene-d4 

~IIRRl"':AI r. wnrl 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

1~·1 <;,"') 

11·.;' 10 
I+~ £9 

l \·..., n 
1\·"1 L\'ll 
12·0 "\fJ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

"'' v 
10 
SCI 
~1 
~X' 

"li I; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 
3 b.Jrt>f//Jd"'\ VALIDATION FINDINGS WORKSHEET 

Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___E[ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG • SC)/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

RPD = I MSC • MSC I • 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: I? 4 l Y. 

• 
Spike Sample Spiked Sample 

Ad~ Concent~~tion C~nc~n!i~ <~ l<c) ( ..--

I M,; \ '----' M,;n 
v v 

M<: v M<;/n 

3 -7:>'1 
/ 

0-0\/ '1-·0tf -z,.o) Phenol ~-?':. 

N-Nitroso-df-n-propylamine 1-10 1.. ']../.p t-7:? 
4-Chloro-3-methylphenol tJj? d. -"i 1 J.-l-1 

Acenaphthene NO 1-'i + 2-'b(j, 

Pentachlorophenol ~>· 1:? G. .tj "" 1'10 1· tf "? \.0/ 

Pyrene ~- (,. 1. I l.. lo."\ s-

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Moh" ',;nr>o M• • • ""'" I MSlMSD 

Percent RecoveiV Percent Recovery I RPD 

"' "'' "' D, "'' 

00 ~0 h\ ~l I I 
{p/ v,1 1?-- 12 ~ ? 
(p'1 C,{ /0 /0 0 J 
-rv lla 1""1 7i I ' '2-1 1- 17 l1 'VB 2-::5 
I'S' 1(' lY ']]/ ? _? 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: 3.:'%C#~q_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: c:-z. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = ILCSC- LCSDC I • 2/(LCSC + LCSDC} LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: '-0 t.}!ab "!:> J~O d-'j 

-.-
Spike Spike I I CS II . I CSO II 

c.::'ti~ Conce~~ 
I II II ( "'-*I Percent Recove!! Percent Recove!! 

""' \: ~ ""n I "" 
v '~"n ,, ,, 

Phenol .2>-"?? 100. ?...?~ "-.){:>. I\ 11 
N·Nitroso-di-n-propylamine )..Q$ lf 17 
4-Chloro-3-methylphenol :>--l\ 'is I ~I / 
Acenaohthene 'l ·t \ <;{I ~I / 
Pentachlorophenol lo.r.,( i>·l z.. 10 I \1>1 I / 
Pyrene 3·?""?:;> ,, ?..f!')-- v. 'ti K~ t0 kL 

/ 

1 cs£1 esc I 
RPD I 

~ 
/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT " 
2nd reviewer: cj? 

/v)f\1 W.O. 

CX"NNNA 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,lN,)(DFll2.0l Example: 
(A,,)(RRF)(V,)(V1)(%S) *l J..:U. A,. = Area of the characteristic ion (EICP) for the Sample J.D. . 

compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 

(~o) C1) (7.-) internal standard 
<12 fi~ I I, = Amount of internal standard added in nanograms (ng) Cone.= 

(OPJ"''"'t.) (1~.oB) (o."'J'1V v, = Volume or weight of sample extract in milliliters (ml) or 
\0 10 li":V grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

').' \ ~o\~c( Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Comcound ( ) Qualification 

RECALC.wpd 



LDC Report# 36804A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66695-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-017-S0-0-0.5 240-66695-1 Soil 06/29/16 
CFISS-024-S0-0-0.5 240-66695-2 Soil 06/29/16 
CFISS-025-S0-0-0.5 240-66695-5 Soil 06/30/16 
CFISS-026-S0-0-0.5 240-66695-7 Soil 06/30/16 
CFISS-027-S0-0-0.5 240-66695-9 Soil 07/01/16 
CFISS-DUP3-SO 240-66695-1 0 Soil 07/01/16 
CFISS-028-S0-0-0.5 240-66695-12 Soil 07/01/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFISS-027-S0-0-0.5 and CFISS-DUP3-SO were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
66695-1 

No Sample Data Qualified in this SDG 
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LDC#: 36804A3a VALIDATION COMPLETENESS WORKSHEET Date: rt/t~}_t 
SDG #: 240-66695-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Page:_Log 
Reviewer: 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I llalidatiac A[ea 

Sample receipVTechnical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes lie, 
Matrix sPike/Matrix spike duplicates 

Laboralory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Perfonnance 

,.,, '" . ,, ' .. , 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-017-S0-0-0.5 

CFISS-024-S0-0-0.5 

CFISS-025-S0-0-0.5 

CFISS-026-S0-0-0.5 

CFISS-027-S0-0-0.5 

CFISS-DUP3-SO 

CFISS-028-S0-0-0.5 

0 

0 

Notes. 

I I 
AtA 

IJ 
A ;f). r ~ JU:.O 

1:!. 
11 
N 
A-
tJ 
A- f,(Y::> 

tvO D= 
A 
A-
A 
1:} 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

~ 

L:\Roux Associates\Columbia Falls\36804A3aW.wpd 

Cam meets 

"' ?-0 

& 

0 =Duplicate 
TB =Trip blank 

}0~ z.D 
cu~ :u__;; 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

240-66695-1 Soil 06/29/16 

240-66695-2 Soil 06/29/16 

240-66695-5 Soil 06/30/16 

240-66695-7 Soil 06/30/16 

240-66695-9 Soil 07/01/16 

240-66695-10 Soil 07/01/16 

240-66695-12 Soil 07/01/16 

II 

I 

II 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of ;z..--
Reviewer: F.., 

2nd Reviewer: ,;;..;-: 

Level IV checklist_8081A_rev01 .wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 

If any percent recovery (o/oR) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

internal standard area counts within.:!:. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

1 assessment of data 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page: Z-ot __ ;;t--
Reviewer: F'f 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: _______ ============================= 
C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pestwpd 



LDC#: 
.3 ,;; 4-~~ /9--i3 "t_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

~"' -; 
Page: __ of _ _.-

Reviewer: FT 

2nd Reviewer: Ot__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosutfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: 3 ~d'o~rr :3q_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 100 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

~-- - - - - - ------ -

I Re:calc1llate:d I 
Calibration Average CF/ 

I I Standard ID Dateffime Compound CCVConc CF/Conc CF/Conc %0 
CCV CCV 

UA/ 7/n-IJIP bJeo~ulul.? / elf}. /00 '11---1 "77--/ ~- o; 
oGtjt/ /11 c. /fuli Lfc/1/cr r}/ /06 ~£,-f '1?-i 3.~ 

J t.vf'l I "!? .7 '1~- 7 .:3-~ 

- -- ~- - - _l t 9%-D Of .JI.O ~u 

Page:~of~ 
Reviewer:__EI 

2nd Reviewer:~ 

I I 

eecalclllated 

I 
I 
' 

%0 
I 

;p,f_ I 

::,.f. I 

3.) ! 

2 -U _ _ ' 

• 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of / 
Reviewer: FT , 

2nd reviewer: {; Z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

Samole ID: -'! 
Surrogate 

Surroaate Column Soiked 

I I I I 
T etrachloro-m-xylene t!.A/PI-- §V.O 

Tetrachloro-m-xylene uf7 I 

Decachlorobiphenyl c.,l_f> y 7 
Decachlorobinhenvf u-p7 tf/ 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

II I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblnhenvl 

SamoleiD: 

Surrogate 
Surroaate Column Sol ked 

I I I I 

Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvt 

SamnleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
T etrachloro-m-xy!ene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblohenvl 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Surrogate Percent 
Found Recoverv 

I Re~orted 

$'0·3 !0/ 
sN"" /03 
S3· 7-- JO~ 
J,). .;... 101/ 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Ree:orted 

Surrogate Percent 
Found Recovery 

I ReE:orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
/f.?/ 0 

/t>? 1 
;otp I 
/0'/ .. 

Percent Percent 
Recove:v Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: _____________________________________ _ 



LDC#: $(;. ~f' ;;r2 9. VALIDATION FINDINGS WORKSHEET 
Laboratorv Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: c"""of_L 

Reviewer: ./'7 
2nd Reviewer: .Q:(, 

METHOD: GC Pesticides (EPA SW 846 Method 80818 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: sse= Spiked sample concentration 
SA= Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: L<!/.::) L/60- S 7 J! Lj. '7 7 
--~ --===u 

Spike 

I Comoound ( ftl!JW£r 
LCS [ LCSD 

.J._ 

Spiked Sample JF LCS I' LCSD II LCS/LCSD I 
__ .. __ .. l-- Percent Recovery! Percent Recovery II RPD I 

Ldo lf Reported I Recalc. II RepoJ!ed _ _{ Recalc. /1_ Reported I Recalc. I LCS 

gamma-BHC 0·/2, '3 /V4 o-/,;1, I N4 <J/ I 'l/ II I IL--> 
4,4'-DDT ~ ,J 0. /J-:;- _k_ ~~ I ~ j../,4 ____.f---

---

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
result$ do not aqree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pestwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC Pesticides (EPA SW 846 Method 8081ffi 

Page:~of/ 
Reviewer:_-,Lt/'L..._ 

2nd reviewer: 'c / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&Jl!.l.(Y,l(DF)(2.0l Example: 
(A;,)(RRF)(V,)(V1)(%S) I 

A, = Area of the characteristic ion (EICP) for the Sample I. D. ld-6 '/bo- :.7B fcr7 'tv.. JJ07 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard ( tf..'i 03oW){joo) (;o) 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

2 2:>'2.. '3 (.. '?>/ Jf (/OJ~ ( /~) (;~ v, = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

mrrl*r v, = Volume of extract injected in microliters (ul) = 0·115'" 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Samole ID Comoound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36804A3b 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 22, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66695-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-017 -S0-0-0.5 240-66695-1 Soil 06/29/16 
CFISS-024-S0-0-0.5 240-66695-2 Soil 06/29/16 
CFISS-024-S0-0.5-2 240-66695-4 Soil 06/29/16 
CFISS-025-S0-0-0.5 240-66695-5 Soil 06/30/16 
CFISS-025-S0-0.5-2 240-66695-6 Soil 06/30/16 
CFISS-026-S0-0-0.5 240-66695-7 Soil 06/30/16 
CFISS-026-S0-0.5-2 240-66695-8 Soil 06/30/16 
CFISS-027-S0-0-0.5 240-66695-9 Soil 07/01/16 
CFISS-DUP3-SO 240-66695-1 0 Soil 07/01/16 
CFISS-027-S0-0.5-2 240-66695-11 Soil 07/01/16 
CFISS-028-S0-0-0.5 240-66695-12 Soil 07/01/16 
CFISS-028-S0-0.5-2 240-66695-14 Soil 07/01/16 
CFISS-027 -S0-0.5-2MS 240-66695-11 MS Soil 07/01/16 
CFISS-027 -S0-0.5-2MSD 240-66695-11 MSD Soil 07/01/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

SpikeiD RPD Affected 
(Associated Samples) Compound (Limits) Compounds Flag AorP 

CFISS·027-S0-0.5-2MS/MSD Aroclor-1 016 (CLP2) 17 (S15) Aroclor-1016 UJ (all non-detects) A 
(CFISS-027-S0-0.5-2) Aroclor-1016 (CLP1) 16(S15) Aroclor-1221 UJ (all non-detects) 

Aroclor-1232 UJ (all non-detecls) 
Polychlorinated biphenyls. Total UJ (all non-detecls) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-027-S0-0-0.5 and CFISS-DUP3-SO were identified as field duplicates. 
No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to MS/MSD RPD, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 240-66695-1 

Samnle Comnound Flao AorP Reason 

CFISS-027-50-0.5-2 Aroclor-1 016 UJ (all non-detects) A Matrix spike/Matrix spike 
Aroclor-1221 UJ (all non-detects) duplicate (RPD) 
Aroclor-1232 UJ (all non-detects) 
Polychlorinated biphenyls, Total UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
66695-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804A3b VALIDATION COMPLETENESS WORKSHEET oate: 'i If 6 /r& 
Page:_.Lof_/ 

Reviewer: f7 
2nd Reviewer: ~ 

SDG #: 240-66695-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatico Area 

Sample receipt/Technical holding times 

Initial calibration!ICV 

Continuing calibration 

Laboratorv Blanks 

Field blanks 

Surrogate soikes /17 
Matrix si)ike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

,.,, oil nf no 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-017-S0-0-0.5 

CFISS-024-S0-0-0.5 

CFISS-024-S0-0.5-2 ' 

CFISS-025-S0-0-0.5 

CFISS-025-S0-0.5-2 

CFISS-026-S0-0-0.5 

CFISS-026-S0-0.5-2 

CFISS-027-S0-0-0.5 

CFISS-DUP3-SO 

CFISS-027-S0-0.5-2 

CFISS-028-S0-0-0.5 

CFISS-028-S0-0.5-2 

CFISS-027-S0-0.5-2MS 

CFISS-027-S0-0.5-2MSD 

0 
0 

t-1\ ~ &\Vb ~ ?1"0 o.j-~9 

I I 
A tA 
At~ of. 
A 
A 
N 
p.. 

-.!:fv.) 

A \..C ":> 

NO 0:: 
A 
1::-
/), 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36804A3bW.wpd 

Comments 

~'9 ht:.V !=-70 
I c..uv £: Jt) 

"b I Of 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-66695-1 

240-66695-2 

240-66695-4 

240-66695-5 

240-66695-6 

240-66695-7 

240-66695-8 

240-66695-9 

240-66695-10 

240-66695-11 

240-66695-12 

240-66695-14 

240-66695-11 MS 

240-66695-11 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/29/16 

Soil 06/29/16 

Soil 061~6 
Soil 06130116 

Soil 06/30/16 

Soil 06130116 
~0 

Soil oliJ;J.1t16 .,-

Soil 07101116 

Soil 07101116 

Soil 07101116 

Soil 07101116 

Soil 07101116 

Soil 07/01116 

Soil 07101116 

I 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane 86. Aroclor-1260 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1 016 DD. 2,4'-DDE 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene 

GG. Chlordane 

HH. Chlordane (Technical) 

II. Arochlor 1262 

JJ. Aroclor 1268 

KK. Oxychlordane 

LL. trans-Nonachlor 

MM. cis-Nonachlor 

NN. Po lv. c.!-1 \ori 1"\.a.-\td 
lni ~ \<\ e V~H \ S._I_-o~ 1 

J '-.J l 

Notes: __________________________________________ =--====================================================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pestwpd 
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.:3~.!f0f( /.73_6 VALIDATION FINDINGS WORKSHEET 

Matrix Spike/Matrix Spike Duplicates 

METHOD: ~ HPLC 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
~ qua11t1cat1ons below tor all questions answered "N". Not applicable questions are identified as "N/A". 

Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
YIN N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RP[)}_ within QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD(Umits) Associated Samples 

\?4- ,<} y c~vyv) ( ) ( ) 11 ( I"S" ) tD 
V ( c!.-1.-l" I 1 J{O -- ~ ( ) ( ) ( \":> ) 

( ) ( ) ( ) ~~ 
( ) ( ) ( ) I) 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 
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Qualifications 

.1)~~& ( tJO 
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vw, 'l( tJN 

_j 

I 
I 

I 
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Initial Calibration Calculation Verification 

Page: __ /of_/ 
Reviewer: FT 

2nd Reviewer: C'-c 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

-
,F'C:EI.1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 

I 
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d6 d' 'o¥ d=J- a_6 

METHOD: GC ~ HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer: q -

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)I CCV I CF/Conc. # 

Cone. CCV 

1 U!V tbl~ 11\:2-lllo 1'2-(oo-\ e-yp;J.- \ObO C!jC,(p 

""'f 1 J.OO 0 \OG.O 

2 ~v 0 TOO 1\t<>)Jl. ...l _lOo 0 '1!.>1 
'Cf 

\00 z) \1:1(,0 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

"''I,(.. ·"3 -:3·'-1 3-..J. 
IO"=>'-f· \ bj_ 1, ._i 

9t../ ..:; , 3 3-? 
to ~o a '5.1 {;-7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 
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METHOD:~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

...... UII '"' ...... 
~~ 

Surro!=fate 

I 

I 
~ 
Q:-4? 

SamoleiD 

II 
Surr ate 

Surroaate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

0 Bromochlorobenene J 

E 1.4-Dfchlorobutane K 

F 1.4-Difluorob_enzene (DFB) L 

SURRCLC_r1.wpd 

Where: sF ~~·surrogate Found 
SS =Surrogate Spiked 

I I Surrogate I Surrogate 
Column/Detector Spiked Found 

I I I 

I 
CNPY 

I 
9/J.O 

I 
b~.\ 

tWf' l ,); ff'i·t 

Surrogate 
Column/Detector Found 

I 

-

SurroQate Compound Surroaate Compound 

Octacosane M Benzo{e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane a Dichloroohenvl Acetic Acid fDCAA\ 

Bromo benzene R 4-Nitronhenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Page:~of_/ 
Reviewer: FT 

2nd reviewer: .C2t, 

Percent I Percent l Percent 
Recoverv Recov!!:Y_ Difference 

Re~orted I Recalculated I 

~~ I 
:jY 

I 
0 

I""' D 
-

Percent 
Difference 

Re~orted Recalculated 

-

Surroaate Comoound Surroaate Comoound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinilrotoluene z 2-Bromonaphthalene 

Trioentyltln AA Chloro-odadecane 

Tri-n-oroovllin BB 2,4-Dichloroohenvlacetic acid 

Tributvl Phosnhate cc 2,5-Dibromotoluene 

TrinhenuJ Phosnhale 
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METHOD:~C __ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:____::c;f_/ 

Reviewer:_fl 
2nd Reviewer: q ~ 

The percent recoveries (%R) and relative percent differences (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 *(SSG- SC)/SA Where 

RPD =(({SSCMS- SSCMSD) * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: I'? ~ \ ~ 
' 

Gasoline {8015) 

Diesel {8015) 
--

Benzene (80218) -
Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene {8310) 

Anthracene {831 0) 

HMX (8330) 

2,4,6-Trtnitrotoluene (8330) 

Ph orate {8141A) 

Malathion {8141A) 

Formaldehyde (8315A) 

Aroc.to r 12. lo (..) ln."' 'A«< I "-? ?1 II ~0 

SSG = Spiked sample concentration 
SC :::: Sample concentration 

MS = Matrix spike 
MSD = Matrix spike duplicate 

SA = Spike added 

I Matrix spike IJ Matrix Spike Duplicate II MSIMSD I' 
I Percent Recovery II Percent Recovery II RPD I 
I Reported I Recalc. II Reported J Recalc. II Reported I Recalc. I 

v:ya? I o:~~:2 II? H? '1~ ~B d ljj_ 

... urrunt::JJt::>. Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 
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<36Joy/f~ VALIDATION FINDINGS WORKSHEET 

Laboratorv Control Sample/Laboratorv Control Sample Duplicates Results Verification 

METHOD: ~-HPLC 

Page:_-6f_/ 

Reviewer:_fl 
2nd Reviewer: D-r . 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD ={{{SSCLCS - SSCLCSD} • 2) I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: le ;;., '1;!<>0- ~1£>1-\-"'\ "'1 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (8021B) --
Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) --
Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) ---
Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

II.--· J ( \J.!o 0 l\o.3Y? I l..lD. 

Where SSG = Spiked sample concentration 
LCS =Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II- LCSD ~I LCS/LCSD I 
I Percent Recovery II Percent Recovery II RPD ~~ 
J Reported / Rec~ JJ Reported / Recalc. // Reported / Recalc. I ----

o-?Kst f\.l.A ,\ __l)_ I Ill 

vurnrnt=lnt~: Refer to I rv Control Sample/Laboratory Control Sample D_tmlicate findings worksheet for list of qualifications and associated samples when rep J results do 

not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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METHOD: 

h ~ N/A 

~ 

a 6 Ito fL "'7-d_b 

,v(c HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (Al(Fv)(Dfl Example: 

Page: /of--.::: 

Reviewer: _fl 
2nd Reviewer: _,c:;...:.,,t:=---

(RF)(Vs or Ws)(%8/1 00) 
Sample I D. \.-~ Compound Name A-y-o u\o.( 12--~ D 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = 5"0z · ~ 1 (I 0) 
(Is-) = 

~-

Reported Recalculate~ Results 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ~ ( ~ 

I \2Coo- \ - 2.1o1 I \ ~=~-~ (;;..o} -" sot~ ' l _lz,(,O-} ~ ~ ::.. I 
( '-\ '2. (, 'b I (., tl B) (Om. II ) y.,. \?"! £, . ""3 

3- t;l3~ ·tO 
=- 4.,. '5l3'"' ::2> 

'= ~ 2:>."2.-

_}_::> 5""1~·0 

7-"' >1-l· ~ 
x- S":ti·D 

Comments: S'B "7-. ~ / 

SAMPCLC_r1.wpd 



LDC Report# 36804A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August22,2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66695-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-017-S0-0-0.5 240-66695-1 Soil 06/29/16 
CFISS-024-S0-0-0.5 240-66695-2 Soil 06/29/16 
CFISS-024-S0-0-0.5Pb 240-66695-3 Soil 06/29/16 
CFISS-024-S0-0.5-2 240-66695-4 Soil 06/29/16 
CFISS-025-S0-0-0.5 240-66695-5 Soil 06/30/16 
CFISS-025-S0-0.5-2 240-66695-6 Soil 06/30/16 
CFISS-026-S0-0-0.5 240-66695-7 Soil 06/30/16 
CFISS-026-S0-0.5-2 240-66695-8 Soil 06/30/16 
CFISS-027 -S0-0-0.5 240-66695-9 Soil 07/01/16 
CFISS-DUP3-SO 240-66695-10 Soil 07/01/16 
CFISS-027 -S0-0.5-2 240-66695-11 Soil 07/01/16 
CFISS-028-S0-0-0.5 240-66695-12 Soil 07/01/16 
CFISS-028-S0-0-0.5Pb 240-66695-13 Soil 07/01/16 
CFISS-028-S0-0.5-2 240-66695-14 Soil 07/01/16 
CFISS-027-S0-0.5-2MS 240-66695-11 MS Soil 07/01/16 
CFISS-027-S0-0.5-2MSD 240-66695-11 MSD Soil 07/01/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte _(Limits) !Limits\ FfaQ A or P 

CFISS-027-S0-0.5-2MS/MSD Antimony 51 (75-125) 50 (75-125) J- (all detects) A 
(CFISS-017-S0-0-0.5 Chromium 37 (75-125) 35 (75-125) J- (all detects) 
CFISS-024-S0-0-0.5 Nickel 65 (75-125) 64 (75-125) J. (all detects) 
CFISS-024-S0-0.5-2 
CFISS-025-S0-0-0.5 
CFISS-025-S0-0.5-2 
CFISS-026-S0-0-0.5 
CFISS-026-S0-0.5-2 
CFISS-027-S0-0-0.5 
CFISS-DUP3-SO 
CFISS-027-S0-0.5-2 
CFISS-028-S0-0-0.5 
CFISS-028-S0-0.5-2) 

For CFISS-027-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, Manganese, Potassium, and Sodium percent recoveries (%R) outside the 
QC limits since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFISS-027-S0-0-0.5 and CFISS-DUP3-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mQ/Kg) 

Analyte CFISS-027-S0-0-0.5 CFISS-DUP3-SO RPD (limits) Flag AorP 

Aluminum 30900 29400 5 - -

Antimony 0.31 0.27 14 - -

5 
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Concentration (mg/Kg) 

Analyte CFISS-027-50-0-0.5 CF155-DUP3-SO RPD (Limits) Flag AorP 

Arsenic 8.2 8.1 1 (S50) - -

Barium 293 296 1 (S50) - -

Beryllium 1.1 1.0 10 (S50) - -

Cadmium 0.65 0.67 3 (S50) - -

Calcium 7060 7670 8 (S50) - -

Chromium 38.5 69.1 57 (S50) J (all detects) A 

Cobalt 7.6 7.8 3 (S50) - -

Copper 40.3 41.7 3 (S50) - -

Iron 25500 26100 2 (S50) - -

Lead 61.2 64.5 5 (S50) - -

Magnesium 10000 10200 2 (S50) - -

Manganese 485 500 3 (S50) - -

Mercury 0.018 0.019 5 (S50) - -

Nickel 78.0 87.0 11 (S50) - -

Potassium 2370 2030 15 (S50) - -

Selenium 5.7 5.4 5 (S50) - -

Silver 0.096 0.10 4 (S50) - -

Sodium 739 638 15 (S50) - -

Thallium 0.22 0.20 10 (S50) - -

Vanadium 33.7 32.8 3 (S50) - -

6 
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Concentration (ma/Ka) 

Analvte CFISS-027-S0-0-0.5 I CFISS-DUP3-SO RPD ILimltsl Flaa AorP 

I Zinc I 
83.3 

I 
87.5 

I 
5 (~50) 

I 
. 

I 
. 

I 
XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and field duplicate RPD, data were qualified as estimated in twelve 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 240-66695-1 

Sample Analyte Flag AorP 

CFISS-017-S0-0-0.5 Antimony J- (all detecls) A 
CFISS-024-S0-0-0.5 Chromium J- (all detecls) 
CFISS-024-S0-0.5-2 Nickel J- (all detects) 
CFISS-025-S0-0-0.5 
CFISS-025-S0-0.5-2 
CFISS-026-S0-0-0.5 
CFISS-026-S0-0.5-2 
CFISS-027-S0-0-0.5 
CFISS-DUP3-SO 
CFISS-027-50-0.5-2 
CFISS-028-S0-0-0.5 
CFISS-028-S0-0.5-2 

CFISS-027-S0-0-0.5 Chromium J (all detects) A 
CFISS-DUP3-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Metals - Laboratory Blank Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804A4a 
S DG #: 240-66695-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

i 1;:;0 \ 0<._,_. 
METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: &-h ~I \a 

Page:_l_o~ 
Reviewer: %S2 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl" 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidaticc .!\[ea I I Cammects 

Sample receipt/Technical holdina times P--.. 10 (2.""'''""- I \ ""'' \\\0 

ICP/MS Tune f::>.... 
Instrument Calibration ~ 
ICP Interference Check Sam ole (ICS) Analvsis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

I "' 
oil ,, nolo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-017-S0-0-0.5 

CFISS-024-S0-0-0.5 

CFISS-024-S0-0-0.5Pb 

CFISS-024-S0-0.5-2 

CFISS-025-S0-0-0.5 

CFISS-025-S0-0.5-2 

CFISS-026-S0-0-0.5 

CFISS-026-S0-0.5-2 

CFISS-027-S0-0-0.5 

CFISS-DUP3-SO 

CFISS-027-S0-0.5-2 

CFISS-028-S0-0-0.5 

CFISS-028-S0-0-0.5Pb 

CFISS-028-S0-0.5-2 

CFISS-027-S0-0.5-2MS 

p..._ 
~ 
I~ > ;,\,A,.... ,'-/ - c_,"S. ''""' \ 

N / 

.p..._ 
r---.. \,.<-~ 

,Sv._j 'PQ =:. (q ,o) 
p..... 
{)... 
~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

240-66695-1 

240-66695-2 

240-66695-3 

240-66695-4 

240-66695-5 

240-66695-6 

240-66695-7 

240-66695-8 

240-66695-9 

240-66695-1 0 

240-66695-11 

240-66695-12 

240-66695-13 

240-66695-14 

240-66695-11 MS 

L:\Roux Associates\Columbia Falls\36804A4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/29/16 

Soil 06/29/16 

Soil 06/29/16 

Soil 06/~16 ~ .. 
Soil 06/30/16 

Soil 06/30/16 

Soil 06/30/16 
1.1'00 

Soil e:r/94,'16 &0 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

Soil 07/01/16 

I 



LDC #: 36804A4a 

SDG #: 240-66695-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Client ID Lab ID 

16 CFISS-027-S0-0.5-2MSD 240-66695-11 MSD 

17 

18 

19 

20 

H 

Matrix 

Soil 

Date: '0 h\11"' 
Page: Z.ofZ.. 

Reviewer: 0~ 
2nd Reviewer:--=::::::::--

Date 

07/01/16 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. r-
Cooler temperature criteria was met. r-

II. ICP/MS Tune 

Were all isotopes in the tunino solution mass resolution within 0.1 amu? 
./ 

Were %RSD of isotopes in the tuning solution s5%? 
, 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? /' 

Were the proper number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ,-
120% for mercUr}t") QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
,-

IV. Blanks 

Was a method blank associated with every sample in this SDG? , 
Was there contamination in the method blanks? If yes, please see the Blanks 

/ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution oercent recoveries (%R) with the 80-120% QC limits? ,.-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike r-concentration by a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+I-2X RL for soil) was 

/ used for samples that were~ 5X the RL, Including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_201D.wpd version 1.0 

NA 

Page:_\,f L 
Reviewer: CS2 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis cerformed? 

IX. ICP Serial Dilution 

Was an /CP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICP)!>100X the MDL(ICP/MSl? 

/ 

--Were all oercent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be r 
used to aualilv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page::z__of:z_ 
Reviewer:~ 

2nd Reviewer: ~ 

Findings/Comments 



LDC#:~~~c... VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ of~ 
Reviewer: 3§? 

2nd reviewer: p..______.-

All circled elements are applicable to each sample. 

'ID Taraet Analvte List IT ALl 
1-z...~-\1, c._ 

~~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V,~Mo, B, Sn, Ti, '"" _./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~' ,.., <; AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,hJ Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Oc.: \"'-IY s 'J\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, IVIg, 1vm, Hg, Nl, "· :>e, Ag, Na, Tl, V, Zi] Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fei~ Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS I~ 
' e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, MnJHo(Ni, K, Se, Ao, Na, Tl, V, Zii':IMo, B, Sn, Ti, 

(:li=AA AI <:h Ao "~ "a rn r~ ,-,, ,-,, ,-,, I=< Dh "' "' l-lo ~II k' ,::, A, "' Tl \1 7, "' " ,::, Tl 

Comments: Mercury by CV AA if performed 

~ '::, ' \ ~ -o. '(\o "'- ioO~O C..... 

ELEMENTS.wpd {).\.I.. \.ov-\: ~ ~ , \ <, :: ? \o _ fotL.oP-.. 



LDC #: 36804A4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_l_of~ 
Reviewer: 6-s:;:::> 

2nd Reviewer: .9:t 

~ 
Was a matrix spike analyzed for each matrix in this SDG? 
Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Y) N N/A Were all duplicate sample relative percent differences (RPD) :::_ 20% for samples? 
7
EVEL IV ONLY: 

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
I~ 11n Mot,;· 4nolvto • • RPn II ;mHol I 

15/16 s Sb 51 50 1-2, 4-12, 14 J-/UJ/A (det) ! 

Cr 37 35 J-/UJ/A (det) • 

Ni 
- 65 64 

-
J-/UJ/_A(det) I 

Comments: 15/16: AI, Ca, Fe, Mg, Mn, K, Na > 4X 

MS-MSD.wpd 



LDC#: 36804A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

YNNA 
YNNA 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg} 

Analyte 9 10 

30900 29400 

0.31 0.27 

8.2 8.1 

293 296 

1.1 1.0 

0.65 0.67 

7060 7670 

38.5 69.1 

7.6 7.8 

40.3 41.7 

25500 26100 

61.2 64.5 

10000 10200 

485 500 

0.018 0.019 

78.0 87.0 

2370 2030 

5.7 5.4 

0.096 0.10 

Page:_lot2 
Reviewer: Si9 

2nd Reviewer: c, ./"' 

RPD Qual. 
(<50) (Parent Only) 

5 

14 

1 

1 

10 

3 

8 

57 JdeUA (del) 

3 

3 

2 

5 

2 

3 

5 

11 

15 

5 

4 



LDC#: 36804A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

Were field duplicate pairs identified in this SDG? YNNA 
YNNA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 9 10 

Sodium 739 638 

Thallium 0.22 0.20 

Vanadium 33.7 32.8 

Zinc 83.3 87.5 

Page: '2-of Z 
Reviewer: 80 

2nd Reviewer:=:::.a;;;--

RPD Qual. 
{<50) (Parent Only) 

15 

10 

3 

5 

1\LDCF I LES ERVER\Val1d at1o n\F IE LD 
DUPLICATESIFD_inorganic\36804A4a.wpd 



LDC #: %~t:i'\~c.. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Standard ID 

;£L-\J .,_,_,, 
~ 

«)\ ~00 

3.(...\} 
'6\~1-
t:__cv 

I'-'<-'. "2.:1....-
(U_\) 

\"S'. V--" 
u:.J 
"1 ~\'-<' 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source · 

I Recalc11lated 

II 
ReQod:ed 

I I Type of Analysis Element Found (ug/L) True (ug/LI %R %R 

ICP (Initial calibration) 
~b "S lo ~~v:{, '- 3 \<;;;,. <.X\\.'- OA_o/~'?- Cf=\ =.<.'?---

'-' 
ICP/MS (Initial calibration) C.-c.- '3fi. ~ -.Jc,\ '-- 4 0 '-'f"-, \ \__. \00<>(..~ loo%~ 

-
CVAA (Initial calibration) 3 4-lo'S."l3\'--' S.v~'- q6.%~ q~%~ 

~ ~ 

ICP (Continuing calibration) 
~b 4"2;"'\ -0 ~" Soouq\.."- £\.\ ""(,. '?--- C,.\'%~ 

"-.) 
ICP/MS (Continuing calibration) (_..__.__ Sl-~~-"'l~ <sa o"" ~ "--- \o""b"fo~ \D"S%~ 

~ ~ 
CVAA (Contining calibration) 

~ S-\~~-~ s...,~"- \0&~'?- \0"67.::?--
~ -

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Page:~ of~ 
Reviewer: 0 "'=> 

2nd Reviewer: 0t 
'----

Acceptable 
(YIN) 

~ 

~ 

Commenffi: ______________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: ~'-\1'=\'\:_o.. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: 2S,""" 

2nd Reviewer: c:J.? ..__ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

SampleiD 

'TC::C, p.£, 

t\'...~\o 
\...L<), 
0~ 
~<:, 

\~"'-ol.P 
\Y.S '9 
\.-S:'.\.0 
se.~ 
\ tic'.'S"'b 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ?Ia cto-z_-z.l, ~'- \ Oot::> u~l '-

Laboratory control sample 
~ 0-''\1S.~~ Q,"b~~~ 

Matrix spike (SSR-SR) 

Co So,:S~\~ S'\ ::S ,j.~ 

Duplicate Se__ ~-~2..~\~ S:2.~.plo ~"5 

ICP serial dilution t=e..... '"S 2.\;.:, \ Ia "'!i \ ....... 't;::::>'S"\;\ 0 v:i \. ..._ 

I eecaiC11lated I 
I %R/RPD/%D I 

q~'%<?--

'1:~7-~ 

~~~,{,?---

\ 1.~-co 

~,-sy..Q_ 

Acceptable 
%R/RPD/%D (YIN) 

C\.o'7:. ~ ~ I 
I 

-
c::;~"%?-

i 

qs,(..?-

l~~ 

~,""'?, 01-'V ~ 

Commenffi: ____________________________________________________________________________________________________ _ 
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LDC #: 5?0$9;:>t !?\~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\._of_L 
Reviewer: 0-<:"/ 

2nd reviewer: 6---- _..-
METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

F)f< ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ir' N N/A Have results been reported and calculated correctly? 
Y, N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
'V N N/A Are all detection limits below the CRDL? 

Detected analyte results for _L=z_=::')_,__...:9=-k::>"""---------- were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

(RDl(FVl(Dill Recalculation:(o .~\~~---)C~~\') (';;;..) 
(ln. Vol.) O"L \ = 'S 

Raw data concentration e.-<v::. 0-~"~'-'s-'-- ("1_.~1.:') J Co ."\"/$\) 
Final volume (ml) ~"- ~0 w._\: 
Initial volume (ml) or weight (G):S.\1\. W-::. '\-'l:."l o,._ 
Dilution factor 1~~&; ~ 0 .0.':6\' 

Sample ID Analyte 

\ ~ 

2.. $o. 
_3, ~'-o 

1...\. ~s 
s ~ 
(o l-\r~ 
'\ 2.~ 
~ v 
<::\, \\ 
\.0 \0"'-
\\ ~ 

\'Z... 1--J"i. 
\ "::> \?Ia 
\'+ \'\_"'-

Reported Calculated 
Conce~n\~~ion 

(·~ c~::\::;~i~n 

\L&D ,. ,'-.:l ...} 
?.."iSD= 

D .?::t- 0:2..""2._ 

2'4..''5,. 2-1...\: .S, 

~-0 ~-0 

ot'6:J q~:..,_ 

0 ..0~\::' D-ata 
L~o-o C!.0-0 
\~-<- \%,,'"2_ 

n ,?'"? () < '2-'L. 
l .,. <:> 0-s~ 
2J . .;,9:0 '24-~0 

'2'-1--1 '2..~.\ 

lu. .\ \'-->,_\ 

4S..~ 4S~ 

Acceptable 
(Y/Nl 

,Y_ 

' II 

Note: _____________________________________ _ 
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LDC Report# 36804A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-66695-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-017-S0-0-0.5 240-66695-1 Soil 06/29/16 
CFISS-024-S0-0-0.5 240-66695-2 Soil 06/29/16 
CFISS-024-S0-0.5-2 240-66695-4 Soil 06/29/16 
CFISS-025-S0-0-0.5 240-66695-5 Soil 06/30/16 
CFISS-025-S0-0.5-2 240-66695-6 Soil 06/30/16 
CFISS-026-S0-0-0.5 240-66695-7 Soil 06/30/16 
CFISS-026-S0-0.5-2 240-66695-8 Soil 06/30/16 
CFISS-027-S0-0-0.5 240-66695-9 Soil 07/01/16 
CFISS-DUP3-SO 240-66695-1 0 Soil 07/01/16 
CFISS-027 -S0-0.5-2 240-66695-11 Soil 07/01/16 
CFISS-028-S0-0-0.5 240-66695-12 Soil 07/01/16 
CFISS-028-S0-0.5-2 240-66695-14 Soil 07/01/16 
CFISS-027 -S0-0.5-2MS 240-66695-11 MS Soil 07/01/16 
CFISS-027-S0-0.5-2MSD 240-66695-11 MSD Soil 07/01/16 
CFISS-027-S0-0.5-2DUP 240-66695-11 DUP Soil 07/01/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Samnle Analvte Until Analysis Until Analvsis Flag AorP 

CFISS-024-S0-0.5-2 Cyanide 15 days 14 days J- (all detects) p 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFISS-027-S0-0.5-2MS/MSD, no data were qualified 
for Fluoride percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

4 
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LCSID LCS LCSD 
!Associated Samples) Analyte %R (Limits) %R-(Limits) Flag AorP 

LCS/D Fluoride 112 (90-110) 111 (90-110) J+ (all detects) p 
(CFISS-024-S0-0-0.5 
CFISS-024-S0-0.5-2 
CFISS-025-S0-0.5-2 
CFISS-026-S0-0-0.5 
CFISS-026-S0-0.5-2 
CFISS-027-S0-0-0.5 
CFISS-DUP3-SO 
CFISS-028-S0-0-0.5 
CFISS-028-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-027-S0-0-0.5 and CFISS-DUP3-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFISS-027-S0-0-0.5 CFISS-DUP3-SO RPD (Limits) Flag AorP 

Cyanide 0.43 0.45 5 (S50) - -

Fluoride 244 239 2 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to holding time and LCS/LCSD o/oR, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 240-66695-1 

I SamE!Ie I Anal~te I Flag I AorP I 
CFISS-024-S0-0.5-2 Cyanide J- (all detects) p 

CFISS-024-S0-0-0.5 Fluoride J+ (all detects) p 
CFISS-024-S0-0.5-2 
CFISS-025-S0-0.5-2 
CFISS-026-S0-0-0.5 
CFISS-026-S0-0.5-2 
CFISS-027-S0-0-0.5 
CFISS-DUP3-SO 
CFISS-028-S0-0-0.5 
CFISS-028-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Technical holding time 

Laboratory control samples 
(%R) 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 240-66695-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 240-66695-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804A6 
SDG #: 240-66695-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: g,\ IS..\IIo 
Page:~of_\_ 

Reviewer: 0~ 
2nd Reviewer: 2./ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012B). Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

11 

I Yalidation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

LaboratofV Blanks 

Field blanks 

Matrix Soike/Matrix Soike Duolicates 

Duplicate samole analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

(), oil 
' ' rlo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFISS-017 -80-0-0.5 

CFISS-024-S0-0-0.5 

CFISS-024-S0-0.5-2 

CFISS-025-S0-0-0.5 

CFISS-025-S0-0.5-2 

CFISS-026-S0-0-0.5 

CFISS-026-S0-0.5-2 

CFISS-027-S0-0-0.5 

CFISS-DUP3-SO 

CFISS-027-S0-0.5-2 

CFISS-028-S0-0-0.5 

CFISS-028-S0-0.5-2 

CFISS-027-S0-0.5-2MS 

CFISS-027-S0-0.5-2MSD 

CFISS-027-S0-0.5-2DUP 

I I Comments 

sw 0\-z.q\\<,t> - \.\'\\\o 
A.. 
A. 
p.._ 
t0 

<" 'A ~'Q:::: (,..,. ,\'-lc:l - -\=7~ 

A '\)r.fi? 

"5W LL~\Q \:.., C:,(Z,-'\-"'1 

Sv0 s;::-<V"' l'iS,"" \ 
{>.._ 
~ . 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

240-66695-1 Soil 06/29/16 

240-66695-2 Soil 06/29/16 
7.-"'-

240-66695-4 Soil 06/:!6/16 

240-66695-5 Soil 06/30/16 

240-66695-6 Soil 06/30/16 

240-66695-7 Soil 06/30/16 
fo\~o 

240-66695-8 Soil 9i'ffltl16 

240-66695-9 Soil 07/01/16 

240-66695-1 0 Soil 07/01/16 

240-66695-11 Soil 07/01/16 

240-66695-12 Soil 07/01/16 

240-66695-14 Soil 07/01/16 

-r c~ 240-66695-11 MS Soil 07/01/16 

I ~ 240-66695-11 MSD Soil 07/01/16 

-l- 240-66695-11DUP Soil 07/01/16 

L:\Roux Associates\Columbia Falls\36804A6W. wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method k (&.,e'() 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set~up time? / 

Were the proper number of standards used? r 
Were all initial calibration correlation coefficients > 0.995? " 
Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits? r 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV onlvl 

/11. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike / 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:; 20% for 
waters and.:; 35% for soil samples? A control limit of.:; CRDL(.:; 2X CRDL for soil) / was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits? 

/ 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samPles oerformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC~EPA_2010.wpd version 1.0 

NA 

r 

/ 

/ 

/ 

Page:_\_of2:.. 
Reviewer: ~s:> 

2nd Reviewer: C / 

Findings/Comments 



LDC#:~\o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 
/ 

Were detection limits< RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
.--

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

./ 
Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

Page:"ZotZ.. 
Reviewer: .:>IT 

2nd Reviewer: CJ...-/ 

Findings/Comments 



LDC #: ~JJ,:f>,.<-? VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

In 

\- \2-- I PH TDS c{r= )N03 NO, SO 0-PO AI~~~ NH TKN TOC Cr6+ CIO 

I pH TDS Cl~ NO, NO, SO 0-PO, Alk~ NH, TKN TOC Cr6+ CIO 

I !J.. c ~\';-\~ I pH TDS Cl( FJ NO, NO"- SO. 0-PO. AlktN~H, TKN TOC Cr6+ CIO 
~ ..._... 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

lA ._,<.. I pH TDS Cl/r=JNo, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F N03 NO so 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, N02_ S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I PH TDS Cl F N03 NO, SO 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO, Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NQ2 S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I nH Tn!': C:l F NO. NO_ !':0. 0-PO. Alk r.N NH_ TKN TOr. C:rR+ C:IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c ,c 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 36804A6 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~I circled dates have exceeded the technical holding time. 
'lN N/A Were all samples preserved as applicable to each method? 

1 Yl N N/A Were all cooler temperatures within validation criteria? 

Method: 90128 

Parameters: CN 

•. h,-'-" 1 tim~>" 14 n .. v .. 

Sampling Analysis Analysis Analysis 
~ .. rn..,le ID date date dat~> dat~> 

3 06/29/16 07/14/16 15 Days 

HT.6 

Analysis 
dat~> 

Page:..l_of_\ 
Reviewer: ;:;,.0 

2nd reviewer: {; / 

Analysis 
dat~> I Ou;olifi"r 

J-/UJ/P 
(del) 



LDC #: 36804A6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

!J_VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-- - - - - - --

LCS LCSD RPD 

" 1 r~11 r~n 1n ...... •. ,,, 0/.1> n; • c\ .,_, n; .... , n; ,;to\ 

LCS/D s F 112 (90-110) 111 (90-110) 2-3, 5-9, 11-14 

Page:_lof~ 
Reviewer: ..:::ss::? 

2nd Reviewer:-=g=---

J+det/P (del) 

Commenffi:---------------------------------------------------------------------------------------------------------------------------
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LDC#: 36804A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration Cma/kal 

Analyte 8 I 9 RPD {<50) 

1 • .,. 

I 

0.43 

I 

0.45 

I 

5 

244 239 2 : Fluoride 

Page:_\_of~ 
Reviewer: ;~ 

2nd Reviewer: 

Qualification 
{Parent only) 

I I 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36804A6.wpd 



LDC #: -;)b<W-\~\_t) Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: :::S 0 

2nd Reviewer:_f?--

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of I(' was recalculated.Calibration date: \ \' \ \ Y' 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:5L\.) '-\ '-'SSS 
Calibration verification 

""'W ~ \2 ',?."\ 
Calibration verification 

LL\J \'1 '-'-\C!...._ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

f" s4 

s5 

s6 

~ 
·~wv-<ll 

0 f\7,8-'NQ\\ 
'-.) 

c,~ () .\''<-.\ \IV~\__ 

~ 0,\'0'1~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr" r orr" (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 j-'t 2 280943 

3 422208 

4 584914 

\I("~ 

ct-; .~ '/.\'-" ::\ \ """'\ '--' (\:s~~ 
......,. 

D~~'-- C\.(o"!o ~ q\p Y.?-

():?_~'- q'-\o(,~ ~'--\ o/_, ~ '-J-f 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------
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LDC#:~':I;~ 

METHOD: lnorganics, Method S-&o _ C.cue..C 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_Lof~ 
Reviewer: S:SQ 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL-S Laboratory control sample 

~\o'_ '2.---\-

\--'\.~ 
Matrix spike sample 

c'Z.-'..~1 

~'>0 Duplicate sample 

"-\: :--:s "S 

S= 
D= 

Element 

\= 

L0 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

\.0-""-~~ ~o~'S 

(SSR·SR) 

\:YL.~\~ L.s51.~\~ 

\\\_"1..~~ \ol9.~~ 

I Recalc1llated 

II 

eeeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

tc:A %1?-- lo9. %~ ~ 

&s~~ ~~.,.~~ 

'V 
'SI~~~ ~'X~\\;) 

Commenffi: ____________________________________________________________________________________________________________ ___ 

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method .~ C., ;,e._;( 

Page:~ of~ 
Reviewer: 'CS 0 

2nd reviewer: C-o / 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~ ") C 0 
recalculated and verified using the foowing equation: 

reported with a positive detect were 

Concentration= ~ ~ O ,D"L~O _ (o -'+'le.-1.\- Recalculation:[\.<.,...._ 0 .OL.'~,O _ b .'-\"\.<C"-) (::s,.vv-.'\)('-J 

A =1,--z, (o.~~) l0·"'~~'-) 
F\:r=- ~~~' "!' sc\·&s ~ o :'\~, 
::s- o<:::;. v, w~ 

. '"" 
Reported Calculated 

# Sample ID Analyte 
Conc~~tion 

('M'l ) 
c~=~ti~n Accep~~ble 

(YIN 

\ ~ 0 -I.. ')a'-' 
'-.)~ 

~ D.\\0 

2- Ct-::> Q_-<:,\ o.:>\ r 
~ C-0 0.1..~ 0.1..'+ 
l..\ \= (:,<1 .2. ~::fl.~ 

~ ~ I:S.1 iS-1 

\p ~ b\l lo\\ 

I ~ ~Z- (:.-sz._ 

~ c.,-..) /') . '-\. 'S t) .1...1.. "S -4 
~ c.,-...J IL '-1: ':, 0.~~ ~ ...... 

lo l'w f).'-\~ 0 .'-\ ~ '-\ 

~ \ F' ( '2, -z., \ %-z., 
\'2- ~ '66\ 8\o-z..__ ~~ 

· Note: ____ ~........,\h:v""-'-""""'-'~'---"'-'----'-4----------------------

RECALC.S 



LDC Report# 36804B2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67138-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-034-S0-0-0.5 240-67138-1 Soil 07/11/16 
CFISS-034-S0-0.5-2 240-67138-2 Soil 07111/16 
CFISS-035-S0-0-0.5 240-67138-3 Soil 07/11/16 
CFI SS-035-S0-0. 5-2 240-67138-4 Soil 07/11/16 
CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 
CFISS-032-S0-0.5-2 240-67138-6 Soil 07/12/16 
CFISS-033-S0-0-0.5 240-67138-7 Soil 07/12/16 
CFISS-033-S0-0.5-2 240-67138-8 Soil 07/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Dale Compound %0 Samples Flao AorP 

07/22/16 Phenol 24.8 CFISS-034-S0-0.5-2 NA -
2,2'-0xybis(1-chloropropane) 50.7 CFISS-035-S0-0.5-2 
Hexachlorocyclopentadiene 23.5 CFISS-032-S0-0-0.5 

CFISS-032-S0-0.5-2 
CFISS-033-S0-0.5-2 

07/22/16 2,4-Dinitrophenol 23.0 CFISS-034-S0-0.5-2 UJ (all non-detects) A 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0.5-2 
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Associated 
Date Comoound %0 Samoles Flaa AorP 

07/25/16 Phenol 21.4 CFISS-034-50-0-0.5 NA -
2 ,2' -Oxybis( 1-ch loropropane) 50.9 CFISS-035-S0-0-0.5 
Bis(2-chloroethoxy)methane 25.0 CFISS-033-S0-0-0.5 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Comoound %R (Limits) Samoles Flaa AorP 

LCS 460-380287 Benzo(g, h, i)peryle ne 40 (49-124) All samples in SDG J- (all detects) p 
Dibenz(a,h)anthracene 51 (54-126) 240-67138-1 J- (all detects) 
Fluorene 63 (65-108) J- (all detects) 
lndeno(1 ,2,3-cd)pyrene 49 (50-134) J- (all detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS %R, data were qualified as estimated in eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 240-67138-1 

Sam ole Comoound Flaa AorP 

CFISS-034-S0-0.5-2 2,4-Dinitrophenol UJ (all non-detects) A 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0.5-2 

CFISS-034-S0-0-0.5 Benzo(g,h, i)perylene J. (all detects) p 
CFISS-034-S0-0.5-2 Dibenz(a, h)anthracene J- (all detects) 
CFISS-035-S0-0-0.5 Fluorene J. (all detects) 
CFISS-035-S0-0.5-2 lndeno(1 ,2,3-cd)pyrene J. (all detects) 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0-0.5 
CFISS-033-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%0) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804B2a 

SDG #: 240-67138-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~~j7 /;k 
Page: /o/6 

Reviewer: 
2nd Reviewer: p;...----

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidaticc luea I I Ccmmects 

Sample receipt/Technical holdinQ times Atb... 
GC/MS Instrument performance check A-
Initial calibration/ICV At !A ~~v ~9 .!=20 (,._...- \t'A :;:..-oo 
Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-034-S0-0-0.5 

CFISS-034-S0-0.5-2 

CFISS-035-S0-0-0.5 

CFISS-035-S0-0.5-2 

CFISS-032-S0-0-0.5 

CFISS-032-S0-0.5-2 

CFISS-033-S0-0-0.5 

CFISS-033-S0-0.5-2 

M£> 1\-bb- ?"llO'l--~>7 

~~..,_.) 

.6.. 
N 
b. 
1-J t..b 

,9-AJ \.-&'::> 

N 
A 
A 
./'.... 

-4 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

l:\Roux Associates\Columbia Falls\36804B2aW.wpd 1 

I 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-67138-1 

240-67138-2 

240-67138-3 

240-67138-4 

240-67138-5 

240-67138-6 

240-67138-7 

240-67138-8 

CC/{ ~n) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_i_ot_;?.-
Reviewer: F-7 

2nd Reviewer: ~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or mere base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Sol/ I 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV Checklist_B27DD_rev01.wpd 

Page:~of ....-
Reviewer: F1 

2nd Reviewer: 1~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n--octylphthalate Y'fY.. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chiorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroanillne HHH. Benzo(k)fluoranthene AAJ:.A. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a}pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodlphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene ' CCCC: Benzo(b}fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-pheny/ether KKK Dibenz.!a,h}anthracene DODD. cjs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i}perylene . EEEE. Biphenyl 

' 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane I 
i 

J. N-Nitroso-di-n-propy/amine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-0inltrotoluene XX. Oi-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane 11. 4-Nitrophenol 888. 3,3'-Dichlorobenzidine UU_U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene \1\N.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LOG#: <36~;8 0?"'<._ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I £1'1 I 'Iff""'\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

-<( N. NIA V V'CI I;; tJVI'-''CIIl UIII'CL <;;;ll .... o;:;;~ \ /OV J CAIIU I 'CIOUVC I 'C~tJUII~V IClVlUI;:! \1""\.1""\.1 } Y'llllllll II Lo;::U IVU l.,.lll'CIIC1 lUI Qll \J\.J\J i:) Cll IU Qr\JV ~ !" 

YIN W/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ l1l-v1- ll. cvJ ~ ?-<\. i ~ 1- t\-¥.b' 
t o~2.V \-\ ¢·1 "!( !liP> "4b0- ...... , 

t f- 7-"?:>- !:> 

- \-\~ J.-?>•0 

"' 
h % lo ~..; A op).+ \,'?,7 

1;- o!ft'Pl .\- Sl:J.9 I 
I+ • p -x.u JJ 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer: Q.., 

Qualifications 
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LDC #: 3 b $-0 y' ,8 ~"<.. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 

/ 7 
Page:_of_/ 

Reviewer: _____EI 
2nd Reviewer: ~ 

# LCS/LCSD ID Compound %R (Limits) %R (Limits} RPD (Limits) Associated Samples Qualifications t!A... 

~'-/l.o- LLL. L!£l <'t,-t:l-'/l < l < l oV-1 j,-_j_~.A,Jjff__~ 
?,flo2.:'01 t::l'-~ s-1 < .stJ-1:~-w < l < l 1 

' v 
1--l 1\l 1.o? < l.s -10 < l < l 

._l.l J 4"1 < 9:J-J?JL < l < l lL j; 
I ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I _l ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

' ' _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 
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LDC#: .:36SCJyr_6t9'Y. 

""'-

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ~of __ ? 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD)were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

----

Calibration 

# Standard ID Date Compound 

I CAL 7/15/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Where: 

-

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1~3254 1.3254 

1.0083 1.0083 

1.3722 1.3722 

1.1388 1.1388 

0.8452 0.8452 

1.1964 1.1964 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2846 1.2846 2.9 

1.0182 1.0182 1.7 

1.2404 1.2404 10.5 

1.1126 1.1126 2.5 

0.8106 0.8106 5.3 

1.1398 1.1398 6.2 

~--- ---

Recalculated 

%RSD 

2.9 

1.7 

10.5 

2.5 

5.3 

6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: d6JOV-8 c) q VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: __IT 
2nd Reviewer: .c::::kt, 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1J(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, As = Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) {CC) {CC) 

1 \Cc..V-1) l/ ~2-hb _t:.. (1st IS) p-13'\-(p \-bO~ 1·<.>02:> 
s (2"'1S) I· Ol\17-- o . "\ 'i3 'H) O."'fMX 0?:>20 
ftq (3"1S) I· 7AJ1l4 \-O't '5 1-t>_±S"' 
\;IV\ (4.15) I· \17-(p I· I o'B l·loB 
'9?t (5• IS) 0. '2310 (p f). <J.w+ 0-~11'-l 
J:IT rs•1s1 I· l1il5_ _l· 1':17 1·1'-\7 

2 (1st ISl 

(2"'1S) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11<t ISl 

(2"'1S) 

(3"'1S) 

(4.1S) 

(5• IS) 

rs• ISl 

II Reported I Recalculated 

II 
%0 

I 
%0 

2-~-~ . ~ .2(' I 
I 

-z...)j 'Y· I(" ' 

§·X ,~ :./ 

0·_1_ o.<-j_ 
0 • I o, I 
o· G (). fa 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ob ,S-oy' /3 01 "l VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: G· c 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 Where: SF= Surrogate Found 

Sam ole ID: ~ \ ?A f. 
SS S t Spiked = urroga e 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Sniked Found Reoorted Recalculated Difference 

Nitrobenzene-dS 50 \·\1--'" n, S\o 0 
2-Fiuorobiphenyl Hv Sll &I, 
Terphenyl-d14 j.o<j 5'3 5? 
Phenol-dS l.~:J'l/ 5'1 .,4 
2-Fluorophenol o."'\~llv Y1 '11 
2,4,6-Tribromophenol ' I; o. 0o)9 .30 aJ ' I/ 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole 10: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Soiked Found Reoorted Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Solked Found Renorted Recalculated Difference 

Nltrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol..cl5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

~~ U:UU~AI r. wnrl 



LOG #: ot. dt7t(8 Ol-9 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:____EI 

2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 100 • (SC/SA Where: SSC = Spike concentration 
SA ~ Spike added 

RPD ~ I LCSC - LCSDC I • 2/(LCSC + LCSDC} LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: w-. 'f=!oo- "3502. <:a/ 

I I 
Spike Spike I I CS II .JCSD II 
Ad~ikv CCn~~,~/ I II II Compound (~ Percent Recoverx Percent Recove!l': 

I C"<: \_ ';'""" '"" '-' ,9"" "' ,,, ,, .,, 

Phenol Z,.3:? o.Jb. ").yt. uA b~ r.,') 
N~Nitroso-di-n-propylamine 2.'-\'i 1'-1 1~ 
4-Chloro-3-methvlohenol ~-SO ,;- 1.; / 
Acenaphthene ~ 2.0 l.o (,'J.- p .. / 

Pentachlorophenol lo·(p 1 Ll· '/-"1 (p7 q / 
Pyrene ~·~"> II -s-. "J-1 . It b'b IPt y.jp..-/ 

/ 

1 CSll esc I 
RPD I 
~ 

/ v 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: G-- / 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/J ~ 1\1/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJCI.\NJ(DF\(2.0) Example: 
(fi,,)(RRF)(V,)(V1)(%S) 

#/ I I.I. A, = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A,. = Area of the characteristic ion (EICP) for the specific 

i!!?_)_( I)(~}(, internal standard 
c:osvg'Sk I, = Amount of internal standard added in nanograms (ng) Cone.::= 

v, = Volume or weight of sample extract In milliliters (ml) or ~ """>:> 5" "r2S (1-13/8) ft;.~ ~) ( o. 7 grams (g). 

v, = Volume of extract injected in microliters (ul) = 
;10 }n~/k~ v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%$ = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( l ( l Qualification 

RECALC.wpd 



LDC Report# 36804B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67138-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-034-S0-0-0.5 240-67138-1 Soil 07/11/16 
CFISS-035-S0-0-0.5 240-67138-3 Soil 07111/16 
CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 
CFISS-033-S0-0-0.5 210-67138-7 Soil 07/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

4 
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Affected 
Sample Column Surronate %R (Limits) Compound Flag AorP 

CFISS-033-50-0-0.5 CLP2 Decachlorobiphenyl 153 (50-150) All compounds NA -

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were not within QC limits. No 
data were qualified since there were no associated samples in this SDG. 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 240-
67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
67138-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 36804B3a VALIDATION COMPLETENESS WORKSHEET Date: $" ;}b//C. 
Page: I of_Z 

Reviewer: H 
2nd Reviewer: I 

SDG #: 240-67138-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Malidatioo A[ea 

I. Sample receioUTechnical holdino times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes h'7 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identificaf1on 

XIII. System Performance 

""' "' oil ,, ' 
Note: A= Acceptable 

1 

2 

3 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-034-S0-0-0.5 

CFISS-035-S0-0-0.5 

CFISS-032-S0-0-0.5 

I I 
A,A 

A 
A,.A D(. 

D.. 
A 
f/ 

_9v'] 
~vJ 1\(oo-

A I.(!.J:> 

N 
A-
A 
A 
£'.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

4 (!..Y"\"::1':>-0??- '60- b-0.~ ' 
5 

6 

7 

8 

9 

10 

111 
Notes. 

Comments 

pop /!uY ::=.. '70 
u-v .:=.;If) 

I\1W ">:r 1.- /-t.!.l!? 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-67138-1 

240-67138-3 

240-67138-5 

I I 
{ ·1._o "' '~~\e.P 
l s~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

' / 

~t?- c'o/t~ -7 ~\v ot/t)}ll 

I 

IIH-11<\fd_t..o~~--+-·~ I I +--1 --J---ill--+-t---11 -----~1 
L:\Roux Associates\Co!umbia FaiJs\3680483aW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

SW846 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,41-DDT breakdowns.:::, 15% for individual breakdown in the 

Level IV checklist_8081A_rev01.wpd 

Page:_Lot ;:.--
Reviewer: f-7 

2nd Reviewer: __ _ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I I 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
%R? 

internal standard area counts within:!:. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

for this SDG? 

extraction batch? 

the LCS percent recoveries (%R) and relative percent difference (RPD) within 
I 

Overall assessment of data 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:_3lf ,.,?---
Reviewer: Fr 

2nd Reviewer:, ___ _ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

' 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 
I 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 
: 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

- ---·-

Nares: __________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pestwpd 



LDC#: 

METHOD: 

3' ~Jr6v.83q_ 

/ 
GC HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
:::tt::t:: \1Ucliiii\Jdl1UIIl:l Ut:IUVV lUI dll yut:::::tliUII:::t dlll:IVVt:lt:U 1'\1. 1\IUl c::lt.J(JIII.,.,dUit:: 4Ut::;:)l1UIIl:l C:llt: IUt::llllllt::U d:::i I'll/"\. 

y /A Were surrogates spiked into all samples and blanks? 
y /A Did all surroqate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits} 

/ 7 
Page:_of _ __..,_ 

Reviewer: FT 
2nd Reviewer:. ___ _ 

Qualificatj.Qns 

'"-t- CM'Z.. e< \5~ ( S'o-ISV ) .Jbi-Pt/P \1-l!/ ) 
( ) '- / 

( ) 

I I I I 
( 

i I I 
( 

( 

I I I I 
( 

i I I 
( 

( 

I I I I I 
( 

i I I 
( 

( 

I I I I I 
( 

i I I 
( 

( 

I I I I I 
( 

i I I 
( 

( 

I I I I I 
( 

i I I 
( 

( 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1·Chloro-3-Nitrobenzene y Tetrachloro.m- xylene 

8 4-Bromofluorobenzene (8FB1 H Ortho-Terohenvl N Terohenvl-014 T 3 4-Dinitrotoluene z 2-Bromonaohthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl {DCB) u Tripentvltin AA Chloro.actadecane 

D Bromochlorobenene J n-Triacontane p 1-meth lnaohthalene v Tri-n-oroovltin 88 2 4-Dichloroohenvlacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichlorophenvl Acetic Acid (DCAA) w Tributvl Phosphate cc 2 5-Dibromotoluene 

F 1.4.n'"' • rDF8l I. R 4- . X T<,nh. oul r 

SUR_r1.wpd 



LDC #: ..3~~0~ 3 q_ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 
Reviewer: FT 

2nd Reviewer: ____ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated ' 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: 
:3C: k'o<y;d 3q_ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

--- ---- - --- ---- -

I eecalc111ated I 
Calibration Average CF/ 

I I Standard ID Oateffime Compound CCV Cone CF/Conc CF/Conc 
CCV CCV 

UN' 7/?-!/J{, ende!:.ulj'ln J t!Nf). JoO ;aO /OO-s-
<m-71 f1t.t #uJ 'If ,jJ /of /; ;oo (3-~ <t 3. 55' 

I ) 4-tf I ,{Po (00 /OC) 
V' /bO "'t., I "!&-- I 

%0 

o-~ 

&, ' ;;.. 

0-0 
3-~ 

/ / 
Page:_of_ 

Reviewer:_fl 
2nd Reviewer: __ _ 

I ee:calcnlated 

I %0 

0' f"' 
6.;z_ 
o-t:l 

3-"7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of~ 
Reviewer: FT 

2nd reviewer: ___ _ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamnleiD: 

If Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene (!..!. p P' 5\?.0 
T etrachloro-m-xylene cwf'J 
Oecachlorobiphenyl a..v?.P 

Decachlorobit!henvl ilhf 1 II 

SamnleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamnleiD: 

Surrogate 
Surronate Column Sclked 

I I I I 
Tetrachloro~m~xylene 

Tetrachloro~m~xylene 

Decachlorobiphenyl 

Oecachlorobiohenvl 

SamoleiD: 

Surrogate 
Surro[]ate Column Soiked 

I I I I 
Tetrachloro-m~xylene 

T etrachloro~m~xylene 

Decach!orobiphenyl 

Oecachlorobinhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

t-{"lO 9Y 
~~-U -9lP 

.... /1., .f I';~ 

t.b-Y -zt.. 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found RecoveiV 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I ReE!orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 
"14 (? 

9L 
rs-? 
~ " '; 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes:: __________________________________________________________________________ _ 



LDC#: 60JO;( /3 3"'---- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: ~f_/ 
Reviewer: .!"; Z 

2nd Reviewer: __ _ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery= 100• (SSC-SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: SSG = Spiked sample- concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSDsamples: l-~ ~0- ?'>P \~ 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

Spike ~- -- LCS ~ I' LCSD 1/ LCS/LCSD !1 

Add Percent RecoveryJ Percent Recovery JJ RPD J' 

LCS LCSD LCS I Reported J Recalc. \J Reported \ Recalc. \\ Reported I Recalc. \ 

gamma-BHC o. I?.:? 11-)b.. II o-lll I ~A II <t:":? I lc\.7 I ---'!-
4,4'-DDT 

-

-tt 1- - [o-CJ_9q5"T .V _- Jl _:]_~ -~ :,' NA -r---
---

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree withirl 1 0.11_% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC _pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_~f / 
Reviewer: c= / 

2nd reviewer: __ , __ _ 

?vE~H:,:: GC P=~~::~lsr::::e:::::s ~:::~::~:~:)nd verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)(V,)(DF)(2.0) Example: I (A,,)(RRF)(V,)(V1)(%S) 
(t. o -:- ~ .lrO n I ~(-PO/ 

A. = Area of the characteristic ion (EICP) for the Sample I.D. L~ 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

(;o) ( }i internal standard (3150 /'ifO=r{p ) (to D) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or r~ ?>Jbo3o 2- )( ;o;'7) (jr) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) o.o CiJ '7 ..s.-
Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Sainple ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36804B3b 

Laboratory Data Consultants, Inc. 

ProjectlSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August22,2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67138-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-034-S0-0-0.5 240-67138-1 Soil 07111/16 
CFISS-034-S0-0.5-2 240-67138-2 Soil 07/11/16 
CFISS-035-S0-0-0.5 240-67138-3 Soil 07/11/16 
CFISS-035-S0-0.5-2 240-67138-4 Soil 07/11/16 
CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 
CFISS-032-S0-0.5-2 240-67138-6 Soil 07/12/16 
CFISS-033-S0-0-0.5 240-67138-7 Soil 07/12/16 
CFISS-033-S0-0.5-2 240-67138-8 Soil 07/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
67138-1 

No Sample Data Qualified in this SDG 
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LDC#: 36804B3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67138-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 3~~pC. 
Page:_{of / 

Reviewer: __E7 
2nd Reviewer:---'L--='-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

"" 
Note: 

1 

2 

3 

4 

5 

6 

7 

8· 

9 

10 

11 

·~ 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes /\ '7 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound ouantitation/RULOQ/LODs 

Target compound identification 

"" oil 'nf rlo'o 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-034-S0-0-0.5 

CFISS-034-S0-0.5-2 

CFISS-035-S0-0-0.5 

CFISS-035-S0-0.5-2 

CFISS-032-S0-0-0.5 

CFISS-032-S0-0.5-2 

CFISS-033-S0-0-0.5 

CFISS-033-S0-0.5-2 

Notes· 

t~~e. 'iloO""'~<l'Dl<'\ :> 

I I Comments 

A. ,,4. 
A..,A "lo ,.e.::. P ~ c.-v .:!:= 'Z.(J 

1\ 

Ll 
N 
.ll 
N C!..)=> 

A ~ 

N 
~ 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

CGV' ~k./ 

0 = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-67138-1 

240-67138-2 

240-67138-3 

240-67138-4 

240-67138-5 

240-67138-6 

240-67138-7 

240-67138-8 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/11/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

Soil 07/12/16 

L:\Roux Associates\Columbia Falls\36804B3bW. wpd 
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VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lot ?
Reviewer: F2 

2nd Reviewer: 
1 
6'" ~ 



LDC#: 

of data was 

Level JV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of ?---" 
Reviewer: f7 

2nd Reviewer:~ 



LDC#: 3 ~ J'0~.-8 :36 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: c...__ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 !CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 
-

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 
--



LDC#: 36Yo~.8~ 

METHOD: GC ~ HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / Page:_of_ 
· er· FT Rev1ew ·:---c:;-

2nd Reviewer:--t::::__ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference; 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF ; initial calibration average CF 
CF ; continuing calibration CF 
A; Area of compound 
C ; Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)I CCV I CF/ Cone. # 

Cone. CCV 

1 ~ 1/2t]l!o 121aO-) 1!.-Vt"'); \00 0 9\ (z, e ,.., t"'" 
l~;t) c.-vf' I 1 roo 0 "'f i.,£J I 

2 
I!.. aN ?{n )1\.::. I )ooO ""\).-'0 
01~7 Jl lo o D "\12 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

9:z.eo:r ~l-4 1·~ 
"'!IPB -~ !> .1- -:,.}-

47--~- '? "1-7- 1-P L 

41-~·~ .,.~ ).- . ...: 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 36 ..?o7"' ..8 26 

METHOD:~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

~C:UII IC U.,J. 

Surra ate 

I 

I 
1/C-P} 

-¥ 

Surra ate 

Surroaate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1,4-0ichlorobutane K 

f 1 4-Difluorobenzene fDFB\ L 

SURRCLC_r1.wpd 

Where: sF ;:surrogate Found 
SS =Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

I 
""""- r so.o 5P· \ 
e.w'-} lJ s:~-.-"1 

Surrogate 
Column/Detector Found 

I 

SurroJ:~ate Compound Surroaate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane a Dichloroohenvl Acetic Acid (QCAAl 

Bromo benzene R 4-Nitronhenol 

s 
T 

u 
v 
w 
X 

Page:__(of---L" 
Reviewer: FT 

2nd reviewer: Q 

Percent 
Difference 

Reeorted Recalculated I 
!O~ ~~~ 

0 

I lo-s- u 

Percent 
Difference 

Re(!orted Recalculated I 

Surroaate Comoound Surroaate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltln AA Chloro-octadecane 

Tri-n-oroovltin 88 2,4-Dichloroohenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

Triohenvl Phosnhate 



LDC#: c36XV~_# VALIDATION FINDINGS WORKSHEET Page: /of / --
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~ _HPLC 

Reviewer:---ft_ 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery= 100 * (SSC/SA) Where sse= Spiked sample concentration SA = Spike added 
RPD =(({SSCLCS- SSCLCSD} * 2) I {SSCLCS + SSCLCSD))*100 LCS =Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: ~CQ 'tJe ~ - ::,)£ <0 \ ~ "';:> 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery \1 Percent Recovery 1\ RPD I 

LCS \ Reported \ Recalc. \\ Reported \ Recalc. \\ Reported \ Recalc. \ 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Oinoseb (8151) 

Naphthalene (8310) 

Anthracene {8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A} 

Malathion {8141A) 

Formaldehyde (8315A) 
-

b 4ol \'2.{, 0 o:~?"'::i W.A 0·~91 IVA l\7 ll_l l\JA 

Comments: rv Control Sample/Laboratorv Control Sample Duplicate findinQs worksheet for list of qualifications and associated_samples whe_D_rep l results do 

not aaree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 36~yg~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

Y N N/A 
Y N N/A 

~ HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A\(Fv\(D!} Example: 

Page: /of/ 

Reviewer: FT 
2nd Reviewer: q 

(RF)(Vs or Ws)(%8/100) 
Sample I D. \..&? yV 0-

"!16e:> '<>-) ? 
Compound Name l>r. no c lo 1 j7Co0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs:. Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration= ~- C. 7 {JD J 
( J~) ( ;o oo) = 

Reported Recalc~ed Results 
# Sample ID Compound Concentrations (Concentrations) Qualifications 

_( ) 

tJ-4>o-1 -:2-C..I.! <t> '-l ~ 1D 1 z. o) 1?-CoO- I - ~~:?" - -
'\ I "'! , ?t; ._-, ( eJ.o:l\ 1) p.- >-"1 1.-3 

.3 S'"'/07 

::::. '5"'09.--;...--- 't 5'41(.</ 
• ~ S/{'J-7 

fo .s13.3. 7 
1 s'133· 3 
lS J,--:;.. f. Ss 

Comments: j'1(7... · lc 7 

SAMPCLC_r1.wpd 



LDC Report# 36804B4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 22, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: Tes!America, Inc. 

Sample Delivery Group (SDG): 240-67138-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-034-S0-0-0.5 240-67138-1 Soil 07/11/16 
CFISS-034-S0-0.5-2 240-67138-2 Soil 07/11/16 
CFISS-035-S0-0-0.5 240-67138-3 Soil 07/11/16 
CFISS-035-80-0.5-2 240-67138-4 Soil 07/11/16 
CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 
CFISS-032-S0-0.5-2 240-67138-6 Soil 07/12/16 
CFISS-033-80-0-0.5 240-67138-7 Soil 07/12/16 
CFISS-033-S0-0.5-2 240-67138-8 Soil 07/12/16 
CFISS-032-S0-0-0.5Pb 240-67138-9 Soil 07/12/16 
CFISS-034-S0-0.5-2MS 240-67138-2MS Soil 07/11/16 
CFISS-034-S0-0.5-2MSD 240-67138-2MSD Soil 07/11/16 
CFISS-032-S0-0-0.5PbMS 240-67138-9MS Soil 07/12/16 
CFISS-032-S0-0-0.5PbMSD 240-67138-9MSD Soil 07/12/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). · 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

SpikeiD MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limitsi (Limits) Flaq AorP 

CFISS-034-S0-0.5-2MS/MSD Antimony 72 (75-125) 68 (75-125) J- (all detects) A 
(CFISS-034-S0-0-0.5 
CFISS-034-S0-0.5-2 
CFISS-035-S0-0-0.5 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0-0.5 
CFISS-033-S0-0.5-2) 
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Spike ID ~s (o/·:l M(~D (o/~~) 
(Associated Samples) Analyte Limits Limits Flaa AorP 

CFISS-034-S0-0.5-2MS/MSD Barium - 132 (75-125) J+ (all detects) A 
(CFISS-034-S0-0-0.5 
CFISS-034-S0-0.5-2 
CFISS-035-S0-0-0.5 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0-0.5 
CFISS-033-S0-0.5-2) 

CFISS-032-S0-0-0.5PbMS/MSD Lead 63 (75-125) 64 (75-125) J- (all detects) A 
(CFISS-032-S0-0-0.5Pb) 

For CFISS-034-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, Manganese, Potassium, and Sodium percent recoveries (%R) outside the 
QC limits since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits with the following exceptions: 

Associated 
Diluted Sample Analyte %0 (Limits) Samples Flag A orP 

CFISS-032-S0-0-0.5Pb Lead 33 (S1 0) CFISS-032-S0-0-0.5Pb J (all detects) A 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

5 
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XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and serial dilution %0, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 240-67138-1 

I Sam~le I Anal~te I Flag I AorP I 
CFISS-034-S0-0-0.5 Antimony J- (all detects) A 
CFISS-034-S0-0.5-2 
CFISS-035-S0-0-0.5 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0-0.5 
CFISS-033-S0-0.5-2 

CFISS-034-S0-0-0.5 Barium J+ (all detects) A 
CFISS-034-S0-0.5-2 
CFISS-035-S0-0-0.5 
CFISS-035-S0-0.5-2 
CFISS-032-S0-0-0.5 
CFISS-032-S0-0.5-2 
CFISS-033-S0-0-0.5 
CFISS-033-S0-0.5-2 

CFISS-032-S0-0-0.5Pb Lead J- (all delects) A 

CFISS-032-S0-0-0.5Pb Lead J (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Serial Dilution (%0) 

Metals -Laboratory Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 36804B4a 

SDG #: 240-67138-1 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory: Test America. Inc. 
/~oO(oG 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: &s::;.\1\.? 
Page:__lof~ 

Reviewer:.<~/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatiao Ar:ea I I Ccmmeots 

Sample receiot/Technical holdinq times ~ 1..\\VW' '-'t.. -,\, ... \\ \tl -
ICP/MS Tune A. 
Instrument Calibration ~ 
ICP Interference Check Sample QC~_Analysis ~ 
Laboratory Blanks )A.. 

Field Blanks (0 
Matrix Spike/Matrix Spike Duplicates 'Sw "H'S>\.V' -:: (\o '' ,) c \.'2. ' I.~""" 
Duplicate sample analysis 0 ' 

Serial Dilution '8.,0 
Laboratory control samples ~ Lc.-S 
Field Duplicates "-) 
Internal Standard (ICP-MS) b-. 
Sample Result Verification p.._ 
n, ,, nf n· ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID Lab ID Matrix Date 

CFISS-034-80-0-0.5 240-67138-1 Soil 07/11/16 

CFISS-034-S0-0.5-2 240-67138-2 Soil 07/11/16 

CFISS-035-S0-0-0.5 240-67138-3 Soil 07/11/16 

CFISS-035-S0-0.5-2 240-67138-4 Soil 07/11/16 

CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 

CFISS-032-S0-0.5-2 240-67138-6 Soil 07/12/16 

CFISS-033-S0-0-0.5 240-67138-7 Soil 07/12/16 

CFISS-033-S0-0.5-2 240-67138-8 Soil 07/12/16 

CFISS-032-S0-0-0.5Pb 240-67138-9 Soil 07/12/16 

CFISS-034-S0-0.5-2MS "" I.( 
240-67138-2MS Soil 07/11/16 

CFISS-034-S0-0.5-2MSD ~ 240-67138-2MSD Soil 07/11/16 

CFISS-032-S0-0-0.5PbMS ~b 240-67138-9MS Soil 07/12/16 

CFISS-032-S0-0-0.5PbMSD l 240-67138-9MSD Soil 07/12/16 

L:\Roux Associates\Columbia Falls\36804B4aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. /' 

Cooler temperature criteria was met. 
,... 

II. /CP/MS Tune 
~ 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution .s5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set~up time? r 

/' 
Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ..-
120% for mercurvl QC limits? 

Were all Initial calibration correlation coefficients > 0.995? ' 
IV. Blanks 

Was a method blank associated wilh everv sample in this SDG? -
Was there contamination in the method blanks? If yes, please see the Blanks ..-
validation comoleteness worksheet. 

V. /CP lntetierence Check Sample 

Were ICP interference check samples performed daily? 
_,. 

Were the ABsolution percent recoveries (%R) with the 80·120% QC limits? 
./ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicale (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ..... 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R} and the relative percent differences .,--
(RPD) wilhin the 75·125 QC limils? If the sample concentration exceeded the spike 
concentration bY a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
,..--

Was an LCS analvzed ner extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80~120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__lof '2:. 
Reviewer: 0 p 

2nd Reviewer: C~ 

Findings/Comments 



LDC #: ~'boq ~s VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ...-
of the intensitv of the internal standard in the associated initial calibration? ....-
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. /CP Serial Dilution 

Wa~1~n ICP serial di~~~ion an~~fzed if analyte concentrations were > 50X the MDL r 
ICP />100X the MDL ICP/MS? 

Were all oercent differences (%Dsl < 10%? 
,.-

Was there evidence of negative interference? If yes, professional judgement will be -used to oualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

,--

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. .r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ~ 

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

-

.-

Page::::ZOf.2... 
Reviewer: .:X'\) 

2nd Reviewer: o--
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:lof~ 
Reviewer: .:S5> 

2nd reviewer: C ../" 

All circled elements are applicable to each sample. 

In M~+•;v T~•no+ , I ;.,+ITA I I 

\ <t; s 1£. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, ZN Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

q s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F./P~ Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

b L 'Jo-1 I s 1~1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn\ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

6tC.:\1..-\"':, s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe;jSJ_,Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'f'><=AA AI !':h Ao R~ R<> r.rl r.~ r., r.n r., "" Ph Mn Mn '-'n "H I< "'" An 1\l~ Tl \/ 7n Mn R ,:::, T; 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC #: 36804B4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

~ 
FISe see 
ill N/A 

y NYN/A 

t;N N/A 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~VEL IV( 
N N/A vvere reca1cu1ateo results acceptable? ~ee Level IV Kecalculatlon vvorKsneet tor recalculations. 

/ 
MS MSD 

" 11n Moh" • "'' • o. • l>t>n II · · o\ 

10/11 s Sb 72 68 1-8 
Ba 132 

12/13 s Pb 63 64 9 

Comments: 10/11: AI. Ca. Fe. Mg. Mn. Na. K > 4X 

36804B4a.wpd 

Page:___s,_of~ 
Reviewer: :30 

2nd Reviewer: f2:3.. 

J-/UJ/ A ( det) 
J+deUA (det) 

J-/UJ/A (det) 



l 

LDC #: 3680484a VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010C/6020A/7471B) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~h:-'N~/A,_ If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 
c:'-::'"9J-;'N_,/.,A,_ Were ICP serial dilution percent differences (%D) .:"_10%? 
--'-,'J.l!'_.N_,/""A'- Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

ELIVONLY: 
, N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

'Lit_l niluf-orl c::::.,. ........ , .... In I u .. triv I An.,.lu+o I OJ.n n . 

9 s Pb 33 9 

Page:_Lof \ 

Reviewer: 8V 
2nd Reviewer: Q,. 

J/UJ/A (dell 

Commenffi: ________________________________________________________________________________________________________________ __ 
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LDC #: ~b'iSD'\\3~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

3L'J 
~'.S.-..1, 

~-z._ 
~0 

Cc.>J 
\6 "-.L.S, 

\~'-\ 
~~ 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc:111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) fu '5\'1....'""2..~ '- 6l'S. UJ,.l \.._ 4.~~~ 
~ "--.) 

ICPIMS (Initial calibration) 
~ '-\0-0 "2.- ~\..'-- 40~'--' \.CC> "( c;~-

- ~ 

CVAA (Initial calibration) 
~ ~ -1.-1..-o ..J.;::r- s U':',\\....- lO'-\;""(,~ 

ICP (Continuing calibration) '¥'<;::. 4 "t:> \ .'S. ~ '-- Soa ut:3.L'-- "'\0""~~ 

ICPIMS (Continuing calibration) f:...\ ~?. -\\ """\'-' 2.9J ~.._ \0~10~ 
\J 

CVAA (Contining calibration) 
-~ s ,\.\.\0~~ '- s ~\.I..- \. 0'--\-=(o ?-

GFAA (Initial calibration) 
-=s-

GFAA (Continuing calibation) 

II 
B:e[!clied 

%R 

~%?-

\'00'%'?---

l 0'-\-~/_ ?--

Q..~o~/Q?-

\.OS7.'.?-

\. 0"-\_ -(. ?-

I 

Page:~ of~ 
Reviewer: 6~ 

2nd Reviewer: ~ 

Acceptable 
(YIN) 

~ 

i 

' 

\. J 

Commenffi: ________________________________________________________________________________________________________________ _ 

calclc.4Sw.wpd 



LDC#:~'\....._ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

.:l.C.S A'?> 
\l'_\"" 

L~?_ g'.. 
Y'-.<> 

\ \.;,_ '~% rso 
'-\: \.'-\'?.....---
~G~ 
L~'...Ut"'S. 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check K.V\ ""\.% -c::P..'f\_ \. '- too -...>"'\\.'--
~ '-' 

Laboratory control sample \.~ 0 <&-'\.. 'M6.\..'k 0 ;~,~'<:, wte, \~ 
- '-.)~ '-..> ~ 

Matrix spike (SSR-SR) 
j--)1. S\ .l..l.; ~'.;:-"'\ ~-z. ::£.__~~ 

Duplicate S\o ~-'b \ ""-~~ :s,q\¢ ~ 

ICP serial dilution ?b -;(o(o <~";. ~ \. '- '2..-'l\a ~\o _3l \.... 

I eecalclllated I 
I %R/RPD/%D I 

~~'t'?-

C... I.~/.%--

4._~"1- ?---

2%~ .. ·~·-v 

bS 1o \.2--

Acceptable 
%R/RPD/%D (YIN) 

~~%~ ~ 
q_\._-;:~ 

q%Y-?--

'Z. .o(.,.~'<"O 
~-s~;,\) '01 

Commenffi=------------------------------------------------------------------------------------------------------------------------

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_Lof_\_ 
Reviewer: ?> <:7 

2nd reviewer: 0 ....-

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N/A Are all detection limits below the CRDL? 

Detected analyte results for _ _:~::=:~::._)..<_ _ ____oh~l-"""c--------- were recalculated and verified using the following 
equation: .___":) 

Concentration = fRD\fFVl(Dil) Recalculation: ( 0 , \'-'-1:'\l.~~ (:soo ,_\.) (') 
(ln. Vol.)~.;;,d.~~ \)·,\-:. \ --::--~'\=------:---- y. 5_ -:o L).o"2.(o 

Raw data concentration ?o 0 0 .\~'-\:~1.... (Z.b~J Co ~\0..<) c~ W~.a,.\¥<._ 
Final volume (ml) 1."-\.J • 5 00 v-\ C> .) 

RD ~ 

FV ~ 

Initial volume (ml) or weight (G) -.: W= "2 la\q 
Dilution factor ;;;~ ·, • ,..) 

r>£<.\ io-C, = 0 ."t~\ 

ln. Vol. ~ 

Dil ~ 

Reported Calculated 
Concentration c~~ce-~~ration Acceptable 

# Sample ID Analvte """'\'&-. ) (YIN)_ 

..., A\ 2..~~~) '2.."1~;-J ~ 
-z S~c::. 0 <L.:2. 0.?.2- l 
~ .~ 0-D~ 0 .02...\o ~ 
'-\ L\r·-~ ~1-lo 4\-lo ~ 
s v \'1. ~ \0.:\ I 
\0 t--Jc... \\""\0 \ '-"\ D -It 

1 ?b 8,~,\,o ~ll,. .:s,. ~ 
~ ~ \2"15 \LZ ~ 
~ ~ <&."6 1~-'b .-1. 

Note: _______________________________________ __ 

RECALC.4SW 



LDC Report# 3680486 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67138-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-034-S0-0-0 .5 240-67138-1 Soil 07111/16 
CFISS-034-S0-0.5-2 240-67138-2 Soil 07/11/16 
CFISS-035-S0-0-0.5 240-67138-3 Soil 07/11/16 
CFISS-035-S0-0.5-2 240-67138-4 Soil 07/11/16 
CFISS-032-S0-0-0.5 240-67138-5 Soil 07/12/16 
CFISS-032-S0-0.5-2 240-67138-6 Soil 07/12/16 
CFISS-033-S0-0-0.5 240-67138-7 Soil 07/12/16 
CFISS-033-S0-0.5-2 240-67138-8 Soil 07/12/16 
CFISS-035-S0-0-0.5MS 240-67138-3MS Soil 07111/16 
CFISS-035-S0-0-0.5MSD 240-67138-3MSD Soil 07111/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFISS-035-S0-0-0.5MS/MSD, no data were qualified 
for Fluoride percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-67138-1 

No Sample Data Qualified in this SDG 
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LDC #: 3680486 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67138-1 Level IV 
Laboratory: Test America. Inc. 

Date: &\ i!allb 
Page:~ of_::_ 

Reviewer: .::::'>'V 
2nd Reviewer: c.___---

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

ll 

Ill. 

IV 

v 
VI. 

Vll. 

VIII. 

IX. 

X. 

VI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

'" 

I Yalidation Area 

Sample receiot/Technical holdina times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

,..,, 
"" ,, "" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-034-S0-0-0.5 

CFISS-034-S0-0.5-2 

CFISS-035-S0-0-0.5 

CFISS-035-S0-0.5-2 

CFISS-032-S0-0-0.5 

CFISS-032-S0-0.5-2 

CFISS-033-S0-0-0.5 

CFISS-033-S0-0.5-2 

-3;!..~ \A.'S 
:XX--:s 'j-1\SQ 

I I Comments 
p..__ lh\\-.o -\\Y"l- \\\0 

~ 
p..__ 
p.._ 
t0 
~ ~~ :::-(._<'\,,o) ~r- 7~')(. 

t'0 
~ lc:s.\:v 

!-) 

/A 
/::>... 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

f' 
~ 

\- ~'-.1'. 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

240-67138-1 

240-67138-2 

240-67138-3 

240-67138-4 

240-67138-5 

240-67138-6 

240-67138-7 

240-67138-8 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07111116 

Soil 07111116 

Soil 07111116 

Soil 07111116 

Soil 07112116 

Soil 07112116 

Soil 07112116 

Soil 07112116 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

M th d e 0 :lnorganrcs (EPA M th d ~ ~) e 0 >PJL..I :< 

Validation Area Yes No 

I. Technical holding_ times 

All technical holding times were met. r 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-uo time? ---
Were the proper number of standards used? -
Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
/' limits? 

Were titrant checks performed as required?_lLeveiiV onlyJ 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with ev"'Y_sample in this SDG? ./ 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SOG? If no, indicate which matrix does not have an associated MS/MSD or v 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike /" 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:0 20% for I 
waters and .:0 35% for soil samples? A control limit of .:0 CRDL(.:! 2X CRDL for soil) 
was used for samples that were~ SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 

Was an LCS analvzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% 185-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

,... 

-

~ 

/ 

Page:_\_of"L 
Reviewer:~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

r 

Were detection limits < RL? ,.-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 
IX. Field duplicates 

Field duplicate pairs were Identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. ,.-

Targel analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1 .a 

NA 

/ 

/ 

Page:~of2.. 
Reviewer: <3Q 

2nd Reviewer: A~ v 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

rn p~, 

\-<6 I pH TDS Cl( J NO, NO, S04 O-P04 Alk~~ NH, TKN TOC Cr6+ CIO 
~ 

I pH TDS Cl F NO NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

Q.L-.~-\0 1 pH TDS ciR)No, NO, so. 0-PO, Alk CN NH, TKN TOe Cr6+ CIO 

I pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NQ2. SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO• 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ Cl04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO• 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO• 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

ni-l Tn!': r.l I= N(). N(). !":(). ()_p() Alk r.N NI-l_ TI<N Tnr. r.rR+ r.l() 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: 31,-.,)Spl\.<i$,Q Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ of l 
Reviewer:~ 

2nd Reviewer:__QI_...-----

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of c_0 was recalculated.Calibration date:lM\\0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

..X..'-\ \1.\'L\ 
Calibration verification 

~ Cl.:'.W 
Calibration verification 

CL'V \0 '- '5;..<;" 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

Lt--.) s4 

s5 

s6 

s7 

C.0 
'Fc>V~ 
(),\"\"! ~1..-

~ 0 ."l:Z.lo~L. 

'r \,Q..\.1..1.~\. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr r orr (Y/N) 

0 -0.00181 

0.01 0.4 0.99986 0.99995 

0.025 0.998 ~>t<. 
0.05 1.92 

0.1 4.13 

0.2 7.95 

0.4 16.4 

'\. 'C">J..e.... 

~ 0,7..~\'v qqQ/o~ qq o/o<?-

)~L. tl""Z--(0%?- C\.7.....(o/..~ 

\~'-...., \ Ol..\:. 4 °{..?. \0'-\.l..\ <>(.~ '-1< 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·---------------------------------------------

~~~"] 



LOG #: 'b!.J<oti,e,{a 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of_}_ 
Reviewer:~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

SampleiO Type of Analysis 

LL\ 
Laboratory control sample 

l \. ', 'Z..-<:;,. 

~') Matrix spike sample 

\ t '.:~y 

t'~Q Duplicate sample 

\lo '...oO 

S= 
D= 

Element 

Ct-J 

~ 

r-

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
{units) {units) 

\""d\'<,~~ l 0-:::, ~\""] 

(SSR-SR) 

\0\.\ ~~ qq~~~ 

\ ({'-\ 2-(o~'{e, l"\~~~ 

I Recalcttlated 

II 
Be2octed 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

\a..-~~1-?- l~-':>'%K ~ 

\0\Z Y~f-
( <::> l \ <=r;. ?-- ~-\I 

O%?-?V 0%~'(0 ~ 
I 

' 

Comments:--------------------------------------------------------------------------------------------------------------
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Jnorganics, Method _5, ~ ~<: 

Page;_\ of~ 
Reviewer: 0'0 . 

2nd reviewer: c2 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,-;'C::'S""":_'),L__-:-:\?_,_ ___________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= f>...- l- S.~\'ts .o\5\S..) 

\ '-\: 'S.~ '"S<>,"S, 

f>... ""- t.>.a ... , 'S.. '\ o 

ru: \OD..,._,\ 

# Sample ID 

\ 
z. 
s 
4 
s: 
)o 

'1 
A 

:S.V\. vJ ::.\O,L,~ 
r~s=l~cl.':> ~ 0 ,<l,;\' 

Analyte 

~ 

L,,..:) 

c...~ 

c..~ 
'\;== 

\= 
0-
v 

Reported Calculated 
Concentration Concentration Acceptable 

I . ,,;_; 
( .. ··"· .. \ (Y/N) 

D-~ 0 .S:b"'-' ~ 
/5) .!,a~ O.b"\ ~+ 

0 -~"'\. 0-'*C... --.'3 
C), S:\ 0.<::;\ j, 
S"\ .. 'Z::, S"'t ."'S .:::, 
Sl"\ S\~ 
$'-\,~ S4-~ 

l'SL t..Sz.... ' \t 

Note: _____________________________________ _ 
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LDC Report# 36804C1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August25,2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0.5-2 460-117203-4 Soil 07/15/16 
CFMW-056a-S0-1 0-12 460-117203-5 Soil 07/15/16 
CFMW-DUP20-SO 460-117203-7 Soil 07/15/16 
TRIP BLANK 07/15/16 460-117203-8 Water 07/15/16 
CFSB-028-S0-0.5-2 460-117381-2 Soil 07/18/16 
CFSB-028-S0-10-12 460-117381-3 Soil 07/18/16 
TRIP BLANK 07/20/16 460-117381-4 Water 07/20/16 
CFMW-044a-S0-0.5-2 460-117381-6 Soil 07/20/16 
CFMW-044a-S0-1 0-12 460-117381-7 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-056a-S0-1 0-12MS 460-117203-5MS Soil 07/15/16 
CFMW-056a-S0-1 0-12MSD 460-117203-5MSD Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Comoound %0 Samples Flag AorP 

07/21/16 Dichlorodifluoromethane 26.9 All soil samples in SDG 460-117203-1 UJ (all non-detects) A 

07/21/16 Acetone 65.7 CFMW-056a-S0-0.5-2 J+ (all detects) A 
CFSB-028-S0-0.5-2 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

07/21/16 Acetone 65.7 CFMW-056a-S0-1 0-12 NA -
CFMW-DUP20-SO 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

4 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36804C1_RA4.DOC 



The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa AorP 

07/22/16 Dichlorodifluoromethane 23.9 All water samples in SDG UJ (all non-detects) A 
Trichlorofluoromethane 49.5 460-117203-1 UJ (all non-detects) 
1,1 ,2-Trichloro-1 ,2,2-triftuoroethane 23.2 UJ (all non-detects) 
Methyl cychlohexane 22.4 UJ (all non-detects) 
Bromoform 22.5 UJ (all non-detects) 

07/24/16 Bromomethane 25.3 CFSB-028-S0-0.5-2 NA -
Chloroethane 20.9 CFSB-028-S0-1 0-12 
2-Butanone 20.2 CFMW-044a-S0-0.5-2 

CFMW-044a-S0-1 0-12 

07/24/16 Acetone 36.9 CFSB-028-S0-0.5-2 J+ (all detects) A 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

07/24/16 Bromoform 24.6 CFSB-028-S0-0.5-2 UJ (all non-detects) A 
1 ,2,3-Trichlorobenzene 23.0 CFSB-028-S0-10-12 UJ (all non-detects) 

CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

07/25/16 Carbon tetrachloride 28.4 CFMW-056a-S0-0.5-2 UJ (all non-detects) A 
Chlorodibromomethane 30.6 CFMW-056a-S0-1 0-12 UJ (all non-detects) 
Bromoform 44.2 CFMW-DUP20-SO UJ (all non-detects) 
1 ,2,3-Trichlorobenzene 26.3 UJ (all non-detects) 

07/25/16 Bromomethane 46.8 CFMW-056a-S0-0.5-2 NA -
Chloroethane 43.0 CFMW-056a-S0-1 0-12 

CFMW-DUP20-SO 

07/25/16 Acetone 27.2 CFMW-056a-S0-0.5-2 J+ (all detects) A 

07/25/16 Acetone 27.2 CFMW-056a-S0-1 0-12 NA -
CFMW-DUP20-SO 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TRIP BLANK 07/15/16 and TRIP BLANK 07/20/16 were identified as trip 
blanks. No contaminants were found. 

5 
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Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
BlankiD Date Compound Concentration Samples 

CFMW-EB23-AQ 07/15/16 Methylene chloride 6.4 ug/L CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 

CFMW-EB24-AQ 07/20/16 Methylene chloride 5.5 ug/L CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-056a-S0-1 0-12MS/MSD 1,2,3-Trichlorobenzene 50 (75-123) 68 (75-123) UJ (all non-detects) A 
(CFMW-056a-S0-1 0-12) 1 ,2,4-Trichlorobenzene 57 (74-124) 73 (74-124) UJ (all non-detects) 

Carbon tetrachloride 63 (77-138) 66 (77-138) UJ (all non-detects) 
Chlorodibromomethane 66 (67-143) - UJ (all non-delecls) 
Dichlorodifluoromethane 62 (72-127) 61 (72-127) UJ (all non-detects) 

CFMW-056a-S0-1 0-12MS/MSD Acetone 129 (75-120) 128 (75-120) NA -
(CFMW-056a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

SpikeiD RPD 
(Associated SamDies\ Compound (Limits) Flag A or P 

CFMW-056a-S0-1 0-12MS/MSD 1 ,2,3-Trichlorobenzene 35 (<30) NA -
(CFMW-056a-S0-1 0-12) 

6 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples). Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-380505 Trichlorofluoromethane 49 (50-150) 42 (50-150) UJ (all non-detects) p 
(All water samples in SDG 460-117203-1) 

LCS/D 460-380762 Acetone 143 (75-120) 131 (75-120) J+ (all detects) p 
(CFSB-028-50-0.5-2 
CFSB-028-50-1 0-12 
CFMW-044a-50-0.5-2 
CFMW-044a-50-1 0-12) 

LCS 460-380845 Acetone 138 (75-120) - J+ (all detects) p 
(CFMW-056a-50-0.5-2) 

LCS 460-380845 Acetone 138 (75-120) - NA -
(CFMW-056a-50-1 0-12 
CFMW-DUP20-50) 

LCS 460-380845 Carbon tetrachloride 74 (77-138) - UJ (all non-detects) p 
(CFMW-056a-50-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

7 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, MS/MSD %R, and LCS/LCSD %R, data 
were qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Data Qualification Summary- SDG 460-117203-1 

5amole Comoound Flaq AorP 

CFMW-056a-50-0.5-2 Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-056a-50-1 0-12 
CFMW-OUP20-50 
CF5B-028-50-0.5-2 
CF5B-028-50-1 0-12 
CFMW-044a-50-0.5-2 
CFMW-044a-50-10-12 

CFMW-056a-50-0.5-2 Acetone J+ (all detects) A 
CF5B-028-50-0.5-2 
CF5B-028-50-1 0-12 
CFMW-044a-50-0.5-2 
CFMW-044a-50-1 0-12 

CFMW-EB23-AQ Dichlorodifluoromethane UJ (all non-detects) A 
TRIP BLANK 07115116 Trichlorofluoromethane UJ (all non-detects) 
TRIP BLANK 07120116 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) 
CFMW-EB24-AQ Methyl cychlohexane UJ (all non-detects) 

Bromoform UJ (all non-detects) 

CF5B-028-50-0.5-2 Acetone J+ (all detects) A 
CF5B-028-50-1 0-12 
CFMW-044a-50-0.5-2 
CFMW-044a-50-1 0-12 
CFMW-056a-50-0.5-2 

CF5B-028-50-0.5-2 Bromoform UJ (all non-detects) A 
CF5B-028-50-1 0-12 1 ,2,3-Trichlorobenzene UJ (all non-detects) 
CFMW-044a-50-0.5-2 
CFMW-044a-S0-1 0-12 

CFMW-056a-S0-0.5-2 Carbon tetrachloride UJ (all non-detects) A 
CFMW-056a-S0-1 0-12 Chlorodibromomethane UJ (all non-detects) 
CFMW-OUP20-SO Bromoform UJ (all non-detects) 

1,2,3-Trichlorobenzene UJ (all non-detects) 

CFMW-056a-S0-1 0-12 1,2,3-Trichlorobenzene UJ (all non-detects) A 
1,2,4-Trichlorobenzene UJ (all non-detects) 
Carbon tetrachloride UJ (all non-detects) 
Chlorodibromomethane UJ (all non-detects) 
Dichlorodifluoromethane UJ (all non-detects) 

CFMW-EB23-AQ Trichlorofluoromethane UJ (all non-detects) p 
TRIP BLANK 07/15116 
TRIP BLANK 07120116 
CFMW-EB24-AQ 

CF5B-028-S0-0.5-2 Acetone J+ (all detects) p 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 
CFMW-056a-S0-0.5-2 

9 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36B04C1_RA4.DOC 

Reason 

Initial calibration verification 
(%0) 

Initial calibration verification 
(%0) 

Continuing calibration (%0) 

Continuing calibration (%0} 

Continuing calibration (%0) 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 



I Sam~le I Com~ound I Flag I AorP I Reason 

CFMW-056a-S0-0.5-2 Carbon tetrachloride UJ (all non-detects) p Laboratory control samples 
CFMW-056a-S0-1 0-12 (%R) 
CFMW-DUP20-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804C1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117203-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: S1 /11.. /;& 
Page:_i_ot..J: 

Reviewer: p) 
2nd Reviewer:_----;;::;J:7=::..._-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1~ 

~ 2.. 

~'].. 
1-4 '2. 

5 ~ 

6 I 

7 I 

8' 
~ I 9 

101 

113 
121-

13 ~ 

I llalidatico Ama I I Ccmmects 

Sample receipUTechnical holding times AtA 

GC/MS Instrument performance check A 
Initial calibration/ICV As'to/ 0~ ~0 ~\~ j:,o ( ,..... ,~ :1>'-z:[) 

Continuing calibration ~w 
I c_CJI{ .b'kJ 

Laborato!Y Blanks fl ~A -~ .. 
Field blanks ::,\!>J \'b ... q ~ e b-=- \ ,, 
Surrooate spikes 1\ 
Matrix spike/Matrix spike duplicates ..s---0 
Laboratorv control samples _::,-.J \&!:. \0 
Field duPlicates N .o--= 
Internal standards A 
Compound quantitation RULOQ/LODs A 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB23-AQ 

CFMW-056a-S0-0.5-2 

CFMW-056a-S0-1 0-12 

CFMW-DUP20-SO 

TRIP BLANK 07/15/16 

CFMW-028-S0-0.5-2 / 

CFMW-028-S0-1 0-12 

TRIP BLANK 07/20/16 

CFMW-044a-S0-0.*-2 

CFMW-044a-S0-1 0-12 

CFMW-EB24-AQ 

CFMW-056a-S0-1 0-12MS 

CFMW-056a-S0-1 0-12MSD 

~ 
D 

6 
A 
D.. 

~ ND = No compounds detected 
R = Rinsate 
FB = Field blank 

v.l? 
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ffe:> 
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D =Duplicate 
TB = Tr1p blank 
EB = Equipment blank 

LabiD 

460-117203-1 

460-117203-4 

460-117203-5 

460-117203-7 

460-117203-8 

460-117381-2 

460-117381-3 

460-117381-4 

460-117381-6 

460-117381-7 

460-117381-9 

460-117203-5MS 

460-117203-5MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Water 07/15/16 

Soil 07/18/16 

Soil 07/18/16 

~tAR~ 07/20/16 

Soil 07/20/16 

Soil 07/20/16 

1.261("'W~ 07/20/16 

Soil 07/15/16 

Soil 07/15/16 

I 



LDC #: 36804C1 

SDG #: 460-117203-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Client ID Lab ID 

14 

15 

16 

17 

10 

Notes 

I Me> ~0 -"!:>~011.2 c.6 I.A\h 4-L.o - ~Bo.::. l.ili'J 
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Reviewer: ~ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane APA 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1 , 3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane C1. Heptane 

D. Chloroethane OD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Oichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichloroffuoromethane KKK 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-0ichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-0imethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-0imethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-0ichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TIT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1 ,2-Dich\orotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene VVVV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-0ichloropropene VWV. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethy/benzene 

Y. 4-Methyl-2-pentanone YY. n-Propy\benzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. I 

COMPNDL_ VOA_Long list.wpd 



LDC#: d6f(Q41C) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Page:~of / 
Reviewe~ .. _ ~F~T __ 

2nd Reviewer: C\:...-

H/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y N/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF? 

# Date Standard ID Compound 
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Finding %0 
(Limit: ~20.0%) 
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Finding RRF 
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LDC#: <56l!O/fCj 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

oase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I 'I I 'I TO 

Y A<! riJA VVo;;;;ll::; 011 /UIJ 'ol'illlllll liiV VCliiUCUIVII VII~CIIO. VI ::::."-U /OLJ~ 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

~ 

- 111~~ lilt. \C'./- q jj 2lo.9 ~~' !..-o' \..- ~ 
+ 1'1:10 f toG. "1 -~ 
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LDC #: ,3 ~ ko</6/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

:rHOD: GCIMS VOA (EPA SW 846 Method 8260B) 
Yfl NIA Were field blanks identified in this SDG? 
· · N NIA ~retarget compounds detected in the~w blanks? 

w \... Associated sample units: u I. I . Bla 
Sampling date: If\!> l)"ld - u 

c"£:> Field blank type: (cirde orle Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound Blank ID Sample Identification 

I 
"t "·..J 

7 P.v 
.. 

: 111':1-lv - .. v."'YIJ<.-

~ "2.:0 

cir leone) Field Blank I Rinsate I Trio Blank I Other: Associated Samoles: "E\? 

Blank ID Sample Identification 

f"" s,.;-

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

'),., '? 

'\ I 0 

Page:_(ot__? 

Reviewer:._,F_T'---
2nd Reviewer:____Q.c 

( 1--JO J 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 
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.LDC#: Jt/.~ostc/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

/')\lase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~!~ 
Reviewer:~F~T~,--

2nd Reviewer: .Q.....,-

l::il N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
,1"7 J associated MS/MSD. Soil/ Water. 
~ Was a MS/MSD analyzed every 20 samples of each matrix? 
~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

- - ---

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (limits) Associated Samoles Qualifications 
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LDC#: :36-Jro</Cj VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

)"l!l,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l.:>VN N/A Was a LCS required? 

Yt1 kJ/A Were the LCS -· --· ... ___ . . . -. - ··- ·-· -·-- ------.----------- - .. . ........ ···- -- ,,,, ___ 

LCS LCSD 
# LCS/LCSD ID Compound %R {limits) %R (Limits) RPD (Limits) Associated Samples 
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LDC#: '-.3"-.Ko¥0/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ _7 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/21/2016 z 
GCMS9 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

2.4865 2.4865 

0.7268 0.7268 

1.6417 1.6417 

0.9344 0.9344 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.3720 2.3720 6.1 

0.6940 0.6940 8.1 

1.7346 1.7346 9.9 

0.9969 0.9969 3.9 

Recalculated 

%RSD 

I 

6.1 

8.1 

9.9 

3.9 



LDC #: d C k'O-$<C C/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer: Q .--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC#: 361b<,tc_/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Oc _..-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C,)/(A.)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A;, = Area of compound, A;. = Area of associated internal standard 
ex= Concentration of compound, Cii = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comnound fReference internal Standard) .Jinitiall. (CCl ICC) 

1 M.A/ l?o7- 1/-z-~ /16. f" (IS1) o.U..$1 0. "2-00.;- o.z.=-oS"" 
@ c!.; (IS2) 0. '3<:.;.'2.- 0 . .30E)GlJ ()3_.o5_j_ 

'{ (IS3) t -.2.'=>59 l·.3"'!S""" l·""b9s-" 
.{)b (IS4) 0-lf!J~ tJ.Z.'51 1 o.7-E3 1 I 

""'" 
2 

cvJ~~ 1\7A!\JlP & (IS1) '2.-~120 :2. 2-'17 7.. .?.-91 

cY c., (IS2) 0 .<a-=, LJQ o.~s9 '0 O.(o<;9'() 

'/ (IS3) I· T~'tl,.. 1-19/ l-"19/ 
.5~ (IS4) 0. '191o""1 I· OJ../ \· 0')..--"J 

(IS5) 

~0~~ l/'16/Jf, ~.JGf<;" 2..1 ~10 3 0 0. lo"' Co2- 0. '=>"1 ~ 2--

l-1GD 1·1qo 
o._<i~z.J 0 -"'191.) 

1

4

1 I I IE31 I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

J?--1 J7-·\ 
!1..7---' Si,;il. 

7-· I '1/.) 
4-{ "7 . ,;:2----' 

3-Y 3-P' 
'I'-~ I}.CJ 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: &'- Z 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SampleiD: I . 

Surrogate 
Sciked 

Dibromofluoromethane ct?.O 
1 ,2·Dichloroethane-d4 

Toluene-dB 

Bromofluarobenzene IT 

SampleiD: 

Surrogate 
Sclked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sclked 

Dibromofluoromethane 

1 , 2-DichJoroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Solked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS Su o ate Spiked = rr g 

Percent 
Surrogate Recovery 

Found Reported 

~. I lO~ 
~·(J loB 
§~-~ l.o~ 
SJ.·'i ('() (? 

Percent 
Surrogate Recovery 

Found Recorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

lb{o (,-, 

io6 
1[/( 
;0(:, I) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -5 ~ ?st;J '/C.j VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Or _ 

METHOD: GC/MS VOA (EPA Method B260B) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovel)' = 100 *(SSG- SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

MS/MSD sample: I d- ~ l 3 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

11,1 lo,oltpL. 0.0\1b r-10 

O.Vjs:D I 0.0\lot 

IJ o.o\~ i I o.o H \_ 

ITol~•~n~ o.ooobD o.o 1~_]1 o.ollo-'1 

~-~r 0. ot ..f~ I 0.0\lp ?:> 

SC = Sample concentration· 

MSDC =Matrix spike duplicate concentration 

"\P- "fY "'\:l-- "t:.V ·'0 b 
"1.? 13 en? ~fl 1 I 11 

""" 
"}~ 100 ]00 v K 

"'}? '13 ~'\ '1~ 7 ~ 
IY JY "1\,? '1/,.. ~ _j_ 

f 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LOG#: Ul (. $-oy c / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: Q( ___. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: t.a-D L!bo - ""72 '2r0'8 4-":)" 

I r 
Spike Spiked Sample I ICS II ICSD II I CS£1 CSD I 
A!'\k Concen:~n I II II I Compound (lo.'\.9 ¥ (~ / Percent Recove~ Percent Recove[l RPD 

~~~~<~,;q;,.~~~l'iWo~-mtr,~ ' v 
I" B.so I I II I II I Recalculated I f~~~~~~il1t _· J;.A~~ji LCS LCSD LCS Re(;!orted Recalc. ReE!orted Recalc. ReE!orted 

1,1-Dichloroethene o. 02.00 r-J~ o.o"2o4 -...;/). tok-- \O.P / 
Trichloroethane o. oz It+- \Of \OJ / 

Benzene O.o'2 I\ \OS'" lOS" / 
Toluene 0.0'2:0&:, \0? J03 / 
Chlorobenzene II v 0.0'2.)0 I I \0 .;- t oc- 1-.JP< v 

./ 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: 0 "- 'i¢7'1 t:!.-1 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: t)...Z 

/..1..--I!!...JN~/l!:AL Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\,)(I,)(DF) Example: 
(I\,)(RRF)(V,)(%S) 

#I 'Bt A, = Area of the characteristic ion (EICP) for the Sample I.D. : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

(.;-) (~o internal standard 

Cone. = ( 'P OZ.. 0 :=j- ) (sv.o) I, = Amount of internal standard added in nanograms 
(ng) (2%S"q>t9 } ( o. 0~{t?) (f.olo(, ){o.~ RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Co~centra\ion Concentration 

# Sample ID Comoound ( ) Qualification 

RECALC.WPD 



LDC Report# 36804C2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 25, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0-0.5 460-117203-2 Soil 07/15/16 
CFMW-056a-S0-0.5-2 460-117203-4 Soil 07/15/16 
CFMW-056a-S0-1 0-12 460-117203-5 Soil 07/15/16 
CFMW-DUP20-SO 460-117203-7 Soil 07/15/16 
CFSB-028-S0-0-0.5 460-117381-1 Soil 07/18/16 
CFSB-028-S0-0.5-2 460-117381-2 Soil 07/18/16 
CFSB-028-S0-1 0-12 460-117381-3 Soil 07/18/16 
CFMW-044a-S0-0-0.5 460-117381-5 Soil 07/20/16 
CFMW-044a-S0-0.5-2 460-117381-6 Soil 07/20/16 
CFMW-044a-S0-1 0-12 460-117381-7 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-056a-S0-1 0-12MS 460-117203-5MS Soil 07/15/16 
CFMW-056a-S0-1 0-12MSD 460-117203-5MSD Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaq 

07/23/16 2,2'-0xybis(1-chloropropane) 49.1 CFSB-028-S0-0.5-2 NA -
Bis(2-chloroethoxy)methane 25.3 CFSB-028-S0-10-12 

CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

07/25/16 Phenol 21.4 CFSB-028-S0-0-0.5 NA -
2, 2'-0xybis( 1-ch I oro propane) 50.9 
Bis(2-chloroethoxy)methane 25.0 
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Associated 
Date Comoound %0 Samoles FlaQ A or P 

07121116 Caprolactam 43.1 CFMW-056a-S0-0-0.5 NA -
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO 

07/27116 Hexachlorocyclopentadiene 23.6 CFMW-EB23-AQ NA -
2~Nitroaniline 20.6 CFMW-EB24-AQ 
2,6-Dinitrotoluene 24.7 
2,4-Dinitrophenol 28.5 
2,4-Dinitrotoluene 26.9 
2, 3,4,6-T etrach Joropheno I 22.1 
lndeno(1 ,2,3-cd)pyrene 21.6 
Dibenz( a, h )anthracene 21.7 
Benzo(g, h,i)perylene 21.8 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contamintants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike JD ~s (%:/ MSD (%R) 
(Associated Samolesl Comoound Limits (Limits) Flaa AorP 

CFMW-056a-S0-1 0-12MS/MSD 2, 3, 4, 6-T etrach Jorophenol 51 (57-113) 53 (57-113) UJ (all non-detects) A 
(CFMW-056a-S0-1 0-12) 2,4,5-Trichlorophenol 55 (59-105) 58 (59-105) UJ (all non-detects) 

2,4,6-Trichlorophenol 60 (61-107) - UJ (all non-detects) 
2-Nitrophenol 60 (63-103) 61 (63-1 03) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 12 (51-124) 8 (51-124) UJ (all non-detects) 
Pentachlorophenol 32 (47-115) 30 (47-115) UJ (all non-detects) 
N~Nitrosodiphenylamine - 70 (71-119) UJ (all non-detects) 
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Spike 10 MS (%R) MSO (%R) 
!Associated Samples) Compound ILimitsi (Limits)· Flag A or P 

CFMW-056a-S0-1 0-12MS/MSO 2,4-Dinitrophenol 5 (26-137) 0 (26-137) R (all non-detects) A 
(CFMW-056a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

SpikeiO RPO 
(Associated Samples) Compound (Limits) Flag AorP 

CFMW-056a-S0-1 0-12MS/MSO 2,4-Dinitrophenol 200 (S30) NA -
(CFMW-056a-S0-1 0-12) 4,6-0initro-2-methylphenol 47 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSIO LCS LCSO 
(Associated Samples) Compound %R (Limits) %R-(Limits) Flag AorP 

LCS 460-380720 Atrazine 123 (41-116) - NA -
(CFSB-028-S0-0-0.5) 

LCS/0 460-380095 2-Methylnaphthalene - 61 (62-104) UJ (all non-detects) p 
(CFMW-EB23-AQ) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-056a-S0-0-0.5 and CFMW-DUP20-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-056a-S0-0-0.5 CFMW-OUP20-SO RPO (Limits) Flag AorP 

Benzo(a)anthracene O.Q76 0.056 30 (S50) - -

Benzo(a)pyrene 0.11 0.069 46 (S50) - -

Benzo(b)fluoranthene 0.24 0.15 46 (S50) - -

Benzo(g,h,i)perylene 0.097 0.058 50 (S50) - -

6 
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Concentration (ma/Kal 

Comnound CFMW-056a-S0-0-0.5 CFMW-DUP20-SO RPD fLimitsl Flaa AorP 

Benzo(k)fluoranthene 0.063 O.Q38 50 (S50) - -

Carbazole O.Q16 0.012 29 (S50) - -

Chrysene 0.15 0.10 40 (S50) - -

Dibenz(a,h)anthracene 0.027 0.020U 30 (S50) - -

Fluoranthene 0.15 0.10 40 (S50) - -

lndeno(1 ,2,3-cd)pyrene 0.086 0.060 36 (S50) - -

Phenanthrene 0.077 0.058 28 (S50) - -

Pyrene 0.16 0.10 46 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to MS/MSD %R and LCS/LCSD %R, data were qualified as estimated in two 
samples. 

7 
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The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be rejected (R) are 
unusable for all purposes. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-117203-1 

I Sam~le I ComE:ound I Flag I AorP 

CFMW-056a-S0-1 0-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol UJ (all non-detects) 
2-Nitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 
N-Nitrosodiphenylamine UJ (all non-detects) 

CFMW-056a-S0-1 0-12 2,4-Dinitrophenol R (all non-detects) A 

CFMW-EB23-AQ 2-Methylnaphthalene UJ (all non-detects) p 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-117203-1 

No Sample Data Qualified in this SDG 

9 
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LDC #: 36804C2a 
SDG #: 460-117203-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:~)(, 
Page:----t>f ·~ 

Reviewer:_f'1_.,.....-
2nd Reviewer:_2_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1~ 
2 I 
3 I 

4 
I 

5 I 
6? 

7'1. 
8'2. 

9 2 

102 

111. 

12 ~ 

131 

I llalidaticc lnea I I Com meets 

Sample receipt/Technical holding times A 1A 
GC/MS Instrument performance check t::. '2.-0 

Initial calibration/ICV A til <>j. ~v .... \. C' 1,_ .L:l i"" 101 ...... 30 -
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surroaate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW ;:: See worksheet 

Client ID 

CFMW-EB23-AQ 

CFMW-056a-S0-0-0.5 

CFMW-056a-S0-0.5-2 

CFMW-056a-S0-1 0-12 

CFMW-DUP20-SO 

CFMW-028-S0-0-0.5 

CFMW-028-S0-0.5-2 

CFMW-028-S0-1 0-12 

CFMW-044a-S0-0-0.5 
~ 

CFMW-044a-S0-0.:8'-2 

CFMW-044a-S0-1 0-12 

CFMW-EB24-AQ 

CFMW-056a-S0-1 0-12MS 

0 

0 

~ 

..sw 
.f::.. 

N'O e~ ~ l, 

A 
.£:,vJ 
~ ~-~ \0 

.svJ p '=' ~ 

h. 
A 
A 
D. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

e:'O 

e?-> 

L:\Roux Associates\Columbia Falls\36804C2aW.wpd 1 

'fl 

\Y' 

~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabtD 

460-117203-1 

460-117203-2 

460-117203-4 

460-117203-5 

460-117203-7 

460-117381-1 

460-117381-2 

460-117381-3 

460-117381-5 

460-117381-6 

460-117381-7 

460-117381-9 

460-117203-5MS 

c (,.Y £:. ?z) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/20/16 

Soil 07/20/16 

Soil 07/20/16 

l.a6r( ( "J 0..~ lo7t20/16 

Soil 07/15/16 

I 



-

LDC #: 36804C2a 
SDG #: 460-117203-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

141 CFMW-056a-S0-10-12MSD 460-117203-5MSD 

15 

16 

17 

18 

10 

Notes· 

I Mj? 'floO - ';fl0011 <.f 1-\\>.) 1\lt:o 0 - "'>_;,<.l l>O"j~ 

1.{ l.oD ~ 'Oil o '\"\"\ - J.\1,0- :.<lvi:07-" ""Y ~ 

::> ., ~ t,~ • ';K/:)12.0 

L:\Roux Associates\Columbia Falls\36B04C2aW.wpd 2 

Matrix 

Soil 

Date: g /; ~ /Jt, 
Page:...3lf.......l

Reviewer: F1 
2nd Reviewer:____;o::.--

Date 

07/15/16 



LDC #: __ .3_&_~_o_tf-_e..;}-.._ VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: I of ;t-. 
Reviewer:-r-7 

2nd Reviewer: r~ / 
~"""""' 



VALIDATION FINDINGS CHECKLIST Page: oz...- of .....-
Reviewer: P'J 

2nd Reviewer:~ 

Level IV Checklist_82700_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5~Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZL Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AA/J.A. Dibenzothiophene 
. 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dlchlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h}anthracene DODD. cjs/trans-Decalln 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo{g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane} AA. 2-Chloronaphthatene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

o. 2,4-Dimethylphenol HH. 2,4-Dlnitrophenol .AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dlchlorobenzidine UU.U.Benzo(b)thiophene NNNN. 1, "l-1::-' 1 "' ~ ~ .... ~ 
\e;\""(<2! c.ltlloro :::; 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo{a)anthracene VVV.Benzonaphthothiophene 0000. ~ ?, '-), \, 1 
'T~4l'Z'I t-1\Lc.-o .-p~ 

" R. 1,2,4-Trich/orobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
I 

GOMPNDL_SVOA.wpd 



-.;5 '.&"OLJ"c:?. d"t_ LDC#: __ _ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

1- 'I I 'I//"\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

'VN N/A VVCIC tJI:OIVo;;;:Jil UIIIVIVIL ..... V;:o \ll.ILIJ QIIU IVICI.llYV IVi>tJVII;:o<:> 1<;1'-'lUI;:o \1'-1'-1 J YVLllllll 111¥ll!VY '-'IIUJIIO lVI 011 .._,.._,..._,._, CUIU VIVV;:, f 

y,!(J IMA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound llimit: <20.0%) _llimit: >0.05) Associated Samples 

t 1-11-z--oh "' ~~- \1 -" 49·) 1 -.!'"' 1\, 
,-l- 02h _r ~-:? f.-11'::> 4loo-?'OoL\-Gf> 

ft II ,... 
"' 

(!.(lN -I ) A :2.1-'-1 (.. 

11 d-1 0 "' 1-\ t;tl-9 I 
.j- p ~-0 J' 

' + 712-t llf. ~c\1-\v ~1--\MIV\ t.\-3. I ?.--!75 I? 1-l 
o-z.z. I 1-\.1'> o.\L,CJ --,~ t:n"-1 I 

-t 1 :2c..\\IP uW -(p tJtJ~\\1 ~F/ Ml? ~loto -->,•.,wlV 
+ 1J.~ X 

.:2. "''· "'1 .\i 
• 

CONCAL.wpd 

/ ::? 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer:-Ct__ 

Qualifications 

J-1 dJJV/A w 
-.1 

_\-t~/A t.Jl? 
I 

l 

_\ 1 J»v /_£;, t-H...-

..'.-I J...AA; -#'\ M-
J/ 



LOG#: <3t::go</C.)q__ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
. . . . {_7M N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

'Ill t>I/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y(N N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t 111-il\\d ~-~ -(p )( "2.6 . (,; l \2. 
I I f>VJ 20.(o 

'E'\5' ?..t-1 
HI* ~.~ 

i<-1' "2..(o .<=j 

~e- 2J-·I 
Jjj ...,, ·& 

f'-\(-K ?-)·/ 
LLL :l.Hf 1/ 

--

CONCAL.wpd 

-

/ -7 
Page: __ of __ / 

Reviewer: FT 
2nd Reviewer~ 

Qualifications 

~,. ~ / /),. tJU 

I 

" --



LDC#: 0t:.,ro~COJ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

/ 7 Page: __ of __ / 

Reviewer: __ FT_ 
2nd Reviewer: 0:=1 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

/1 associated MS/MSD. Soil/ Water. 
l...-1 N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

Y ffNtA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

I 
MS MSD 

# I MS/MSD ID Compound %R !Limits) %R __ (Limits) RPD_(Limits) Associated Samples Qualifications 

1-:> 4 IY I~ s-l <s1-ll? l 5~ ( 51-l\?l ( ) 4 j- )11\j{f\ o.JIJV} 
:t: 5£ <S"H~l ~ ( s;"l-1 OS'l ( ) 

'I l:>o < ~\-jo1 l ( ) lf 
1-\1-\ !;;" ( 2/.,-12J7l 0 < -z-(,-r~ 7 ( ) 1-/v.-/A 
N {,0 < 1¢-lo:; to\ ( f.,~-\O?J ( ) J-Jw /A. 

l'f' \2- < S"l-\v1l </, < r; H'-'-ll ( ) 

1\ ?;;~- < ~7-nSi :70 ( 141-lt'l> ( ) 

l>l.~ ( ) 10 ( 11--11"1) ( ) j; 
1-\\-\ ( ) ( ) UJO ( ~(] l JJ.J:,/A 
l'f ( ) ( ) A~LJ1< 30l lJ j/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: <3 ,r. g OL/ C d"\ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

,Rte,ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
"--¥-'N N/A Was a LCS required? 

Y i.(i<l!A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound "'oR (Limits) %R (Limits) RPD_(Limits) Associated Samples 

LV:> '-\ioO-?,M12. 1<.\<..t- r- ("2-? ( LJ-l-111:7 ( ) ( ) (p /1\\? JJI,.o-:,Bo-=tzo 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) . r' r ) ( ) 

VAIO 1\1.0- w ( ) ~ I ( ")_ -)0'-h ( ) l..1. ~l?_lloO- "'J'i. bq.:f.\ 
...,'/. 000\ '> ( ) I IV ( ) ( ) 

( ) 
_, 

( ) ( ) 

I l I l I l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I l I l ( l 

LCSLCSD.wpd 

Page: /of_/ 
Reviewer: FT 

2nd Reviewer:-~ 

Qualifications 

_lTd.,(A, /f' NO 

j -j_ IA.-1 1E._ 111.1 
I ' 



LDC#:.J ~ li-OycJ.z VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration !ma/Ka) 
RPD 

Compound 2 5 (s50%) 

CCC 0.076 0.056 30 

Ill 0.11 0.069 46 

GGG 0.24 0.15 46 

LLL 0.097 0.058 50 

HHH 0.063 0.036 50 

ww 0.016 0.012 29 

DOD 0.15 0.10 40 

KKK 0.027 0.020U 30 

yy 0.15 0.10 40 

JJJ 0.066 0.060 36 

uu 0.077 0.058 26 

zz 0.16 0.10 46 

V:\FIELD DUPLICATES\36804C2a.wpd 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: < .c: 

Qualifications 
{Parent Only) 



LDC#: .3~.¥!YI COl"'- ( 
' 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f ~ 
Reviewer: FT 

2nd Reviewer: -Ct..___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/26/2016 A 

gcms6 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

2.0765 

1.0085 

1.2109 

1.0480 

0.8564 

0.9528 

Where: 

Recalculated 

(RRF10 std) 

2.0765 

1.0085 

1.2109 

1.0480 

0.8564 

0.9528 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.1533 2.1533 5.4 

0.9702 0.9702 11.5 

1.1308 1.1308 15.1 

1.0222 1.0222 9.3 

0.8317 0.8317 7.5 

0.9637 0.9637 7.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.4 

11.5 

15.1 

9.3 

7.5 

7.4 



LDC #: <3 {, kt::>~ C col '\ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ _;? 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: 01 -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/19/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.8007 

1.0815 

1.3369 

1.1889 

1.1247 

1.1941 

Where: 

Recalculated 

(RRF20 std) 

1.8007 

1.0815 

1.3369 

1.1889 

1.1247 

1.1941 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7362 1.7362 5.9 

1.0306 1.0306 5.5 

1.2389 1.2389 8.5 

1.1388 1.1388 4.8 

1.1255 1.1255 4.5 

1.0890 1.0890 9.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.9 

5.5 

8.5 

4.8 

4.5 

9.6 



LDC #: 3 G. $ttY/ C a <:?. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_,;;; / 
Reviewer: FT 

2nd Reviewer: 0 
---=---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 7/21/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Where: 

Recalculated 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5923 1.5923 5.4 

0.9990 0.9990 3.1 

1.1033 1.1033 2.5 

1.1645 1.1645 3.8 

0.8659 0.8659 4.9 

1.0862 1.0862 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.4 

3.1 

2.5 

3.8 

4.9 

6.3 



LDC #: <.3 tt w¥cOJ "\ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_{t_/ 
Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard JD Date Compound 

I CAL 7/24/2016 K 

gcms6 u 
DD 

uu 
EEE 
Ill 

Reported 

(RRF10 std) 

0.7630 

0.3518 

1.6132 

1.1187 

0.9184 

1.1520 

Where: 

Recalculated 

(RRF10 std) 

0.7630 

0.3518 

1.6132 

1.1187 

0.9184 

1.1520 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.7796 0.7796 14.3 

0.3307 0.3307 12.1 

1.5452 1.5452 16.4 

1.0483 1.0483 17.4 

0.7960 0.7960 14.0 

1.0342 1.0342 12.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

14.3 

12.1 

16.4 

17.4 

14.0 

12.3 



LDC#: <3' JO¥ cOJ., 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~~ 
Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/15/2016 A 

gcms11 s 
GG 
uu 
EEE 
III 

Reported 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Where: 

Recalculated 

(RRF20 std) 

1.3254 

1.0083 

1.3722 

1.1388 

0.8452 

1.1964 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2846 1.2846 2.9 

1.0182 1.0182 1.7 

1.2404 1.2404 10.5 

1.1126 1.1126 2.5 

0.8106 0.8106 5.3 

1.1398 1.1398 6.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.9 

1.7 

10.5 

2.5 

5.3 

6.2 



LOC#: d'J6~ cd., VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer:___E[ 
2nd Reviewer: CA. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A,.= Area of compound, A;.;= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated II Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF II %0 I %0 
# Date (Initial) (CC) (CC) 

1 M!J - /p li'J-(:,11 V (:;, (1st IS) ~ .1 S""?".? 2. .j 0 "! 7- • 0"') "')-- ,L) 7--.Q 

IT~? s (2ools) o. 9=t<>R- o.ct"\1.1 o.99L. 1.-.(p P--&1 
166 (3"1s) t·t~ae \.~.;- 1-74(' lo-1 lo-1 

!AlA (4•1sJ 1-t:Jvv2. (.to'-/ i-to..J </,.u &.0 
Gl:X (5•1sJ 0-Sl.~r) O.'>t-11- 0.~11/ 'f-2(, c./..X 
'L :I-1 rs• IS\ tl. 'll I.,~ 7 I · 0 ?, "'1 I. 0 .'o OJ 1, (,( -! • ill 

2 UN-iP 7(21/llo (1stls\ ;J..\s-7 J..-1~1 O·Y 'o.J; 
r=:r;,1 (2

00
1S) r.on.. t--olv ~~..~ --:f-3> 

(3"1S) • ?t£1 1·2=>1'6 ,~.,.~ ·J,b,(, 
(4•1sJ • o4<>) 1·0' Of .,_,, (_p J..-.b 
(5• IS) 0 ·"'\]0 '2- 0 ."'( () V '1· Y '1·4 

l1 rs•1s1 IJ 1-0\~ II .oil? ~- & ·(",(.::, 

3 M•~ 

(200 IS) 

(3rd IS) 

(41hlS) 

(5th IS) 

ts• IS\ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: <3b$0Yc..l ~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: CL_ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.,)/(A,.)(C,J 

! 

Where: ave. RRF = initial calibration average RRF 
RRF ::: continuing calibration RRF 
Ax = Area of compound, Av. = Area of associated internal standard 
ell= Concentration of compound, Cj,o = Concentration of internal standard 

--

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 UN -I\ 7/ '-~11~,:. A.. (1st IS) I . 7-£,4-t, l:<;~G""" l.<;"b':':) 

01. ~ Is (2"' IS) 1·0t'3~ 1.oo'-t \·oat} 

I~C:J (3" IS) l-v.lo4 1·01'2> 0 \·0 ~ 0 

I lAtA (4.15) 1· 1\:l-Co 1·0'11 I· 09/ 
"GBc (5• IS) 0. 2,101o Q.")O~) O.jo'-1 I 
.!-I ::r... rs• IS\ I. 1"> 'l?J I· IS I ·l'>/ 

2 ruw-1\ 7/')(' }l [p (1st IS\ I.Stt>o 1-~0 

OJ.j-00) (2"' IS) l.oo I 1·00) 
(3"1S) ,.0\lo 1· 0 11.7 
(4.1S) l.o~~ .o~3 
(5• IS) o.g11(1 0.1Z1137 

I; rs• IS\ I . I [oft, J,J(p~ 

3 1!..4-~ - \ 2..- 1/2-1/)1, 1:>. 11si IS\ 1-1?~ 1-~ ~'B 1·<2'3>5 
oJ'{) ~ (2~ IS) I· t)'J.,Q(o 1.0~'2---- ,Q'Y}/ 

~(::) (3" IS) \. "l--?~ I· \1'7-, -1\":? 
v\1!\ (4.1S) 1·\?Sd 1.1\9 • 119 

1'-::nt (5" IS) l . I 'J..S'C" \.1'\-0 1.1..JO 
:r:.J:-L. rs•ts\ __ L_e>Js"l D i.l!oO . i l. () 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

l<>t-~ 19.) 
tJ ·~ 

IL:.01 I J,.9 
1-:-J ·~ 

~ 

·" ,<] 
,(' I.(' 

;;z.t). -p . ...) 

)./ :-:; 
ll'i , I 1\l· I 
2-/ ,_-:], 

~.J I{. 'I 
--;. 

?·-, ).~ 
.:::;.<=>; ;.4 
0. )/ 0-.i 

o- I 0· 
,<Q .){ 

I·? -?,.,. 
-Ia.\ {,,'-, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: 3 6 .Y~CcY') VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ -fl"=--t:7"' ....... ..-

The percent recoveries (%R) of surrogates were recalculated for the compound~ Identified below using the following calculation: 

. %Recovery: SF/SS *100 

Sam ole ID: 

Surrogate 
Soiked 

Nitrobenzene·d5 !JO.Q 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Trlbromophenol \ 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Sniked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Solked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

~IIRR~AI r. wrui 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Renorted 

-p'f;,'J ~ 

1-l·<l- ~ 
)~.~ ~"1 
,...,.~ 5'"1 
.2.-:j-.~ ~ 
30· 'i lor 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

.5'0 1.7 

55 
09 
6''1 
'5'j 
hy 

' I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 '-WV cOl "' VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: 04 -

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

MS/MSD samples: \? ...\ I ...\. 

~ 
Spike 

Ad~t...v 
(\\"<' 

I .. ., ~~n 
Phenol ~ ·'t~ -o.'-!1.< 
N-Nitroso-di-n-propylamine 1 
4-Chloro-3-methylpheno\ 3·'\'0 
Acenaphthene . ~ 

Pentachlorophenol £, • "1 /p (oqt, 
Pyrene ~A~ ~ .4 "){ 

MSC = Matrix spike concentration 

Sample Spiked Sample conce:\e Conce;:\W" 
(~ 

( "'"""' ..--
v v 

M<: ~<:n . -

tJr? 7-.41 ;z..!.f4 
{; 1. 'i.O :1.-l..) 

N.0 ':l-.11 2.(p'O 

2. .-z.<t "l-. \.., 

'1-_ ~+ 2.0(.p 

v 2~ 2. "10 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Mot•lv ~nl>o ,._,, .. ~ . I MSlMSD ' 

Percent Recoverv Percent Recoverv I RPD 
I 

l>oool, 
c. -·· 

c 

....,, 11 It! 10 ')..... 7-

~() liO 1"1 1'1 y y 
-,Y 1~ II 11 ' 1 
&4 h4 ~'?> /,:, "')... ')/ 

3,_.... oY 30 3D OJ 'l 
<,<L, 01 <L?:> S{? ? 3 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 b:ifD'-/C c) "\ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_u 

2nd Reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC =Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L~ 1140 - ;naoo:t) 

I I 
Spike Spike I I CS II . 1 esc II 

(:;,~ Conce'\'{;!ion 
I II II Compound (~ / Percent Recove!1. Percent Recove!X 

,,..~ v ~ r.sn ',..~ ;,..~n ~ Ro olo 

Phenol 2> • "':> "0 '>JA 
2..-11...., 

t-JA <il 'i:Sl 
N-Nitroso-di-n-propylamine ~ !>.ot..\ .,l _<il 
4-Chloro-3-methvlohenol :>,. 0?, S-\'0 q~ "'' Acenaphthene .1 ~-0 1f ~~ v 
Pentachloroohenol b.Co1 /o.o'O "''I '11 ~ 

3·?:? v 1, . ., .. 10 () 10 J jJP.~ 
;--

Pyrene I; 
./ 

1 CSLI esc 

RPD 

___...... 

v 
L_ ' I 

' 
. 

-

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: p-

\')..; I 
Were all reported results recalculated and verified for all level IV samples? 1/ 1

"' l.. 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !Al<l.lN.lCDF\(2.0) Example: 
(A;,)(RRF)(V,)(V1){%S) 

d\Y J.!.J 
A, = Area of the characteristic ion (EICP) for the Sample I.D. . 

compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= ( 12. 009) ('1 o) I 
v, = Volume or weight of sample extract In milliliters (ml) or 

(=?"?>\<flo I )(t.tO'Y"p) (I$: 02-~'1)( o. ~) grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o. 1\ llu0 %8 = Percent solids, applicable to soil and solid matrices 
VV\'7( 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36804C3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 25, 2016 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0-0.5 460-117203-2 Soil 07/15/16 
CFSB-028-S0-0-0.5 460-117381-1 Soil 07/18/16 
CFMW-044a-S0-0-0.5 460-117381-5 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-056a-S0-0-0.5MS 460-117203-2MS Soil 07/15/16 
CFMW-056a-S0-0-0.5MSD 460-117203-2MSD Soil 07/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conseNative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contaminants were found. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~s (%~) ~~D ('~~) IAssoclated Samolesl Comoound Limits Limits FlaQ A or P 

CFMW-056a-S0-0-0.5MS/MSD gamma-Chlordane 686 (60-131) 729 (60-131) NA -
(CFMW-056a-S0-0-0.5) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36B04C3A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
117203-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804C3a 
SDG #: 460-117203-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 8/;1/f 
Page:_{_of_ 

Reviewer:~). 
2nd Reviewer:~ 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Sample receipt/Technical holdinQ times 

II. GC Instrument Performance Check 

Ill. Initial calibration!ICV 

IV. Continuina calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes /I~ 
VIII. Matrix spike/Matri~ spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identific8tion 

XIII. System Performance 

Yl\/ "' oil ,, ' ,,, 
Note: A = Acceptable 

~~ 
2~ 

31-

4'V 
5 q 
6~ 

7 1-

8 

9 

10 

111 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-EB23-AQ 

CFMW-056a-S0-0-0.5 

C~028-S0-0-0.5 
CFMW-044a-S0-0-0.5 

CFMW-EB24-AQ 

CFMW-056a-S0-0-0.5MS 

CFMW-056a-S0-0-0.5MSD 

Notes. 

I I 
A ,A 

.6. 
A,A ()(o 

b 
,b. 

NO 1:\? .:. 

b 
.sv-J 

A [..(!A, 

Jl 
A 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

pop !Jcr _:!:7-{) 
I c.:.y := zu 

I,~ 

Jc> 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-117203-1 Water 07/15/16 

460-117203-2 Soil 07/15/16 

460-117381-1 Soil 07/18/16 

460-117381-5 Soil 07/20/16 

460-117381-9 4w~ 07/20/16 

460-117203-2MS Soil 07/15/16 

460-117203-2MSD Soil 07/15/16 

I 

11-'~'-t~·-17_4_"'_0 ~-~-=-?~=0-=~.:.._~_._\ -~i-1-+i-M-l!>_L\I.>o_~_~.:....:~:...;_:-=~'-'~;<o.!<...j-i-+-------+1-+l--------111 
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VALIDATION FINDINGS CHECKLIST Page: Lot~ 
Reviewer: f1 

2nd Reviewer: _ _,QQ..,.....:.---

Method: Pesticides SW 846 Method 8081 

recoveries 80-120%7 

windows? 

blank associated with in this SDG? 

blank for each matrix and concentration? 

there contamination in the laboratory blanks? If yes, please see the Blanks 

Level IV checklist_8081A_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recovery (o/oR) was Jess than 10 percent, was a reanalysis performed 
confirm o/oR? 

internal standard area counts within± 50% of the average area calculated 
I 

of each mabix? 

of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page:_.?of Y 
Reviewer: Fr 

2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- - -----·- --

A. alpha·BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

-- --

Nores: ________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pestwpd 



LDC #: -:?> b "2t0'/ l!.-3q__/ 

METHOD: y;c HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

V¥VIV C1. III<:;.IUIA ~jJI"<;;O \IVIVJ Oll\,.1 IIICI.~IIA .;>1-'I"V \..1\..1}-'IIV<:;O~o,:;; \IVIVL..I) OIIOIJ.t-o;:;U lVI ¥QVII IIICI.UIA Ill Ull;:l VJ....f ....... ! 

rA_ ;,t NtA Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y/t-,/N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 
IV MS MSD 

# MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

(,o~--/ T b&(p <r,o -1:!1/ 7~'1 < t.o-/.~1 ( ) 2--
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

Page:_iaf / 

Reviewer: FT 
2nd Reviewer: A 

Qualifications 
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<.5 ~So ve ..3q_ 
LDC#: _ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____:::__ of __ / 

Reviewer: FT 

2nd Reviewer: Q.c______ 

The calibration factors (CF). average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 611512016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

-- -

Reported Recalculated 

100 100 

CLP2 0.8858 0.8858 

0.5127 0.5127 

CLP1 0.9269 0.9269 

0.4993 0.4993 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.9452 0.9452 10.5 

0.5228 0.5228 10.2 

0.9602 0.9602 5.8 

0.5235 0.5235 12.2 

--

Recalculated 

%RSD 

10.5 

10.2 

5.8 

12.2 



LDC#: 
,s -6 s-vy ~a "L 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 'l Page: __ of __ .--

Reviewer: FT 

2nd Reviewer: c...r _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

1 !CAL 6/24/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

-

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

-

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: 
-3 6<ro~ C?. .:3 q_ 

METHOD: GC/ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ ./ 
Page:_of_ 

Reviewer:____fl 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)I CCV I ID Date Compound 
# CFI Cone. 

Cone. CCV 

1 aev'o72o 7/>S./1~ -efld 0~u I ;ern / t-vf.) fOD loy 
me.fho J{,ch/o ( /(;tJ <tr.CJ 

r ~/ fOO ;o 'l 
v /o i) "JJ. 7 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I I CFI Cone. %0 %0 
CCV 

;-oy' 41 <j./ 
'Jr-9 f./ t/./ 
;o / ;-~ 

~ 

I·) 
<jd-·7 7·3 7-~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC #: d~ ~$" C3q__ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 100 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

·- -

I eecalc11lated I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCVConc CF/Conc CFIConc %0 
CCV CCV 

"e..; 7(~t /lb 01do~oA.} Jer"' / ui'.J- f ~'*~' 3F7 tv n JOO·~ 
~ 

o. ~ 

O'l:J-f}{' m ~ lht> x!f dJ/o{ /0 0 ~.3-5/ CJ'3.i{ b .:z...-

I ~f'/ JOO /OD ;oo.o 0· 0 
,// /00 ert.. I 'lt..J .3·"'1 

ow 7 /:~. I /1 (., I ;oo ;m.- ;o</· / t/ . ""7 
o7'K -~ ;oo /02- ;o;..r . 1-C:J-

I toO tO& ;or.)- ~-
~. ~ 

.; toO "!7. '7 97- "t <.-/ 
ref 7j:~.o/J~ I joO I oOJ /Of Sf.';' 
oBsr- ,J/ /00 /02- /02. !· 7 

I ;oo tOt... /Of. r'.'}' 

~ ;ot) i'l~ 'l'l~ S'' ~ 

Page:~t_ _ _:' 

Reviewer:~ 
2nd Reviewer: C<( 

I Becalc1llated I 

I I 
%0 

o.S' 

G.z. 
o.O 
..3·7 

'1·'1 
/·f" 

;-, S"' 
Z·) 

II."} 

1·7 
~i 
~~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of~ 
Reviewer: FT 

2nd reviewer: c~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF= Surrogate Found 
t s 'k d 

Samole ID: .;. SS = Surroga e p1 e 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Soiked Found Recoverv Recoverv Difference 

I I I I I Re~orted I Recalculated I I 
T etrachloro-m-xylene MfJ.. s;r;.D sJ.{ (0.3 !0 3 b 

Tetrachloro-m-xylene a.-vf / l .so.'J- ;ofR ,ot. 
• 

Decachlorobiphenyl I I S?o./ !12. !/2 
Decachlorobinhenvl 

---.:; 7 Y'i·"f ?'i -<t.Jt v 

SamoleiD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Soiked Found Recoverv Recoverv Difference 

I I I I I ReE:orted I Recalculated I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvt 

Samole ID: 
Surrogate Surrogate Percent Percent Percent 

Surroaate Column Soiked Found Recovery Recovery Difference 

I I I I I ReE!orted I Recalculated I I 
T etrachloro~m~xylene 

T etrachloro~m.xylene 

Decachlorobiphenyt 

Decachlorobiohenvl 

SamoleiD: 

Surrogate Surrogate Percent Percent Percent 
Surronate Column Soiked Found Recoverv Recoverv Difference 

I I I I I ReEorted I Recalculated I I 
T etrachloro·m·xylene 

Tetrachloro·m·xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Notes:'---------------------------------------------------------------------------



LDC#: .36&o~C:3q_ VALIDATION FINDINGS WORKSHEET Page· / / ._.of 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer: ~ 

'--

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: · 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

MS/MSD samples:. __ l,~.Y----'7'----------

- - - - -~ - - Matrix Spike \ Matrix Spike Duplicate I\ MS/MSD I 

Percent Recovery I Percent Recovery I{ RPD j 

J Reported I Recalc. 1\ Reported I Recalc. II Reported J Recalc. j 

gamma-BHC I I[ MO _] o.!M~ I o.;f'{p II ;ou J t_oo_ _II err I Cf) II I I I I 
4.4'-DDT 0· ,,& ND II 0./31( I o.;•</11 %</ ,- .;.; II 9</- -,- i</ II // I /_/___ 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: c3t.g0 ve3q_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

Page: _:of~ 
Reviewer: /? 

2nd Reviewer: 4 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC :::: Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: tV::. Lfl.o- ?>~0 ~"/ 

r LCS ,, LCSD 11 LCS/LCSD , Spiked 
Cancel __ 

lj Percent Recovery IL Percent Recov"ry -~L -~ RPD I 
LCS Cicso 

gamma-BHC /'lA. I f).f?;, I tvA. 

4,4'-DDT .t t _0.//" 

I - R;:-rte-;;-T Recalc. ]~;:;:d-~ Recalc. ~~ Rer::wd! ~ale 

gg I &V II 1-.1 1t- ...-+-----

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

V:\Va!idation Worksheets\Pesticides\LCSDCLC _pest.wpd 



LDC #: .3 6 $-ot/ ~ 3q_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/ / 
Page: __ of __ 

THOD: GC Pesticides (EPA SW 846 Method 8081A) 

Reviewer: L? 
2nd reviewer: (;, / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&lJJ.l.(Y,l(Dfl(2.0) Example: / (I',,)(RRF)(V,)(\1,)(%5) 

':/_d.eJ-; 3&0fs0'7' .;, V- DDT 
A, = Area of the characteristic ion (EICP) for the Sample I.D. teo 

compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 

( 'b " ':>b G' 70'() (I 0 0) t/ooo) internal standard (to) 
I, = Amount of internal standard added in nanograms (ng) Cone.-

v, = Volume or weight of sample extract in milliliters (ml) or 
( :2. 7- 9:5" 2 0 I •lj" o. Cfot, 7 ) (;C) 

grams (g). 

o-)/1'1' v, = Volume of extract injected in microliters (ul) = 
II fS v, = Volume of the concentrated extract in microliters (ul) o. 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Co~centra~ion Concentration 

# Sainole ID Comoound ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36804C3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 25, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0-0.5 460-117203-2 Soil 07/15/16 
CFMW-056a-S0-0.5-2 460-117203-4 Soil 07/15/16 
CFMW-056a-S0-1 0-12 460-117203-5 Soil 07/15/16 
CFMW-DUP20-SO 460-117203-7 Soil 07/15/16 
CFSB-028-S0-0-0.5 460-117381-1 Soil 07/18/16 
CFSB-028-S0-0.5-2 460-117381-2 Soil 07/18/16 
CFSB-028-S0-1 0-12 460-117381-3 Soil 07/18/16 
CFMW-044a-S0-0-0.5 460-117381-5 Soil 07/20/16 
CFMW-044a-S0-0.5-2 460-117381-6 Soil 07/20/16 
CFMW-044a-S0-1 0-12 460-117381-7 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-056a-S0-1 0-12MS 460-117203-5MS Soil 07/15/16 
CFMW-056a-S0-1 0-12MSD 460-117203-5MSD Soil 07/15/16 

1 
V:ILOGINIROUX ASSOCIATESICOLUMBIA FALLS\36804C3B_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36804C3B_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056a-S0-0-0.5 and CFMW-DUP20-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
117203-1 

No Sample Data Qualified in this SDG 

6 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36804C3B_RA4.DOC 



LDC #: 36804C3b 

SDG #: 460-117203-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: g/tt../;/.. 
Page:_lof_/ 

Reviewer: M 
2nd Reviewer: oJ...._ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea 

I. Sample receipUTechnical holdina times 

II. Initial calibration/JCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surrogate spikes / 1 '::> 
VII. Matrix spike/Matri~ spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound auantitation/RULOQ/LODs 

XI. Tan::~et compound identification 

vu ,..,, 
'" ''" oh 

Note: A = Acceptable 

7~ 
2 I 

3 I 
4 I 
sf 
6~ 

7?-. 

82. 

g;l.. 

10 .. 

11., 

12'/ 

13/ 

14/ 

15 

16/ 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB23-AQ 

CFMW-056a-S0-0-0.5 

CFMW-056a-S0-0.5-2 

CFMW-056a-S0-1 0-12 

CFMW-DUP20-SO 

CF~028-S0-0-0.5 
CF~-028-S0-0.5-2 
CF~028-S0-1 0-12 

CFMW-044a-S0-0-0.5 

CFMW-044a-S0-0.2-2 

CFMW-044a-S0-1 0-12 

CFMW-EB24-AQ 

CFMW-056a-S0-1 0-12MS 

CFMW-056a-S0-10-12MSD 

1-11~ Lfloo ~ ? I "'!. "'\ b '-" 

Ml? 41>0- ?ko ~ 1'7---' 

I I Ccmmeots 

A tA 
A.tt::J o /v poJ:> ;, c y .=- '2D 

6 c.:.v ~ ~ 
ll 
til) El? = I 1"2--

~ 
A 
A I.e<!.. It? -f/0 D - ~ b 

A 
A 
t.J 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

0 

9 

l-A'b 1.\ (, 0 - ? "t 
fJ(Q 1-\loO- ?"i 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-117203-1 

460-117203-2 

460-117203-4 

460-117203-5 

460-117203-7 

460-117381-1 

460-117381-2 

460-117381-3 

460-117381-5 

460-117381-6 

460-117381-7 

460-117381-9 

460-117203-SMS 

460-117203-SMSD 

00\2-

Ob"TI 

SB=Source blank 
OTHER: 

Matrix Date 

Water 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/15/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/20/16 

Soil 07/20/16 

Soil 07/20/16 

..s<ffiW"c.£1'- ~7/20/16 
Soil 07/15/16 

Soil 07/15/16 

L:\Roux Associates\Columbia Falls\36804C3bW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

PLC 

of each 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:l_ot ?
Reviewer: F7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_!:"ot ?--
Reviewer: F7 

2nd Reviewer:~ 



LDC#: 3.:;;~'5/Cd~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~f __ ? 

Reviewer: FT 

2nd Reviewer: C--7 
.....__--

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC #: \3 ~ dt!> yt C 3_6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of .-/ 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=A!C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 I CAL 5/1'112016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 3Mrt?~e3..£ 

METHOD: GC _...------ HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_'Clf_/ 

Reviewer: FT 
2nd Reviewer: q 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference ~ 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF ~ initial calibration average CF 
CF ~ continuing calibration CF 
A ~ Area of compound 
C ~ Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 
cw-rl 
o(o<f "1 

7/20 'j(:, f>C/3 I 2-(,tJ -/ ev;";J- ltlt!lO 91?/ 

~I jooo jOtJD 

2 
i..tM/-1 I 71~// (, I IOOCl 17 Sf 
/~0~ ty 

1oou 177 

3 ee.-v-1 7/1)& I ;oo o 1100 
(!)7'/;... {/ ;ooJ j03 0 

4 UN-cr 7/J. 3/J (., I /01?(/ ;o~tJ 
M~'/.l( ,f .t ;o '-/o 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

"'~13 1·'7' /-'.7 
;ooY Y. o.r- O.l-

'777· 7 ~~~ ~.,;-

177· I OJ-3 ;1-._3 

_jjl70· ...; I (:7- o /0-6 
/l?7<:l·~ .3. 2-. ..3 . .1-

I 0 ft'J. _l_ k"·/ )('_ i 
;o y'j. 'l_ '1- :2-- </..2.-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: <.3 .:::-<fZ;. v <? 0 

METHOD: <c HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s le ID ...... --. ;/ 
" 

Surroaate 

I 
OctO 

? 

SamJlle ID· 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene fDFB\ L 

SURRCLC_r1.wpd 

Where: SF ~~·surrogate Found 
SS =Surrogate Spiked 

Surrogate Surrogate 
Column/Detector Spiked Found 

I I I 
e-t-P ":2- .&V,O .5>-"Z.. 0 

Ul"/ j " 7-- 2-

Surrogate 
Column/Detector Found 

I 

Surrogate Compound SurroQate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane Q Dichloroohenvl Acetic Acid roCAAl 

Rromobenzene R 4-Nitronhenol 

I 

s 
T 

u 
v 
w 
X 

Page:~of~ 
Reviewer: FT 

2nd reviewer: ?2{ 

Percent Percent Percent 
Recovery Recov~ry_ Difference 

Reeorted I Recalculated I 
;;;;..... II~ CJ 

/I'/ II'/ iJ 

Percent 
Difference 

ReE!orted Recalculated 

SurroQate Comoound Surroaate Comoound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-oroovltin 88 2,4-Dichloroohenvlacetic acid 

Tributvl Phosohate cc 2,S..Dibromotoluene 

Trinhen I Phosnhate 



LDC #: ~~ .?CX-/ c ~_.6 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD:~ __ HPLC 

Page:~of_:::"' 
Reviewer: _IT 

2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 • (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD) • 2) I (SSCMS + SSCMSD))"100 

MS/MSD samples: / 0 + /I 

I~ 
Spike Sample 

Addi..k:t"l (~/'A; ( 111'f'( 

MS MSD 
v v 

-
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Fonmaldehyde (8315A) 

!troc-le-f 12-foO o.3VB 0-~<I'J ND 

sse= Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

Spike Sample I Matrix spike 

Concentr7;.; I ( .., """' Percent Recovery 

MS ¥so I Reported I Recalc. 

0-'%8 0- t/d-L/ /Ob ;of::, 

MS = Matrix spike 
MSD =Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II Percent Recovery II RPD I 
II Reported I Recalc. II Reported I Recalc. I 

;;..:;_--- p--.,;z-- !Y /Y 

Comments: Refer to Matrix Sgike/Matrix Sgike DuQiicates findings worksheet for Jist of gualifications and associated samQies when regorted results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 3~w~c~ VALIDATION FINDINGS WORKSHEET Page:_~f_ _,.. 

Reviewer: FT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 
2nd Reviewe~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery= 100 • (SSC/SA) 
RPD =(({SSClCS - SSClCSD) • 2) I (SSClCS + SSClCSD))"1 00 

LCS/LCSD samples: L/!6. i k 0 - ?, 7 "" "! t. ~ 

~ 
Spike 

Addi:k...r ( , .. 
~ 

~CSD LCS 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Fonmaldehyde (8315A) 

A-r--oc/o{ /2(pU 03?>3 !VA 

Where sse = Spiked sample concentration 
lCS = laboratory Control Sample 

Spike Sample I LCS 

Concen~'j}~" ( ~ '!) __ I Percent Recovery 

LCS t'cso I Reported I Recalc. 

0-3</'J N4 /0~- /Oi"""" 

SA = Spike added 
lCSD = laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

AI~ 

Comments: Refer to Laboratort Control SamQie/Laboratort Control SamQie DuQiicate findings worksheet for list of gualifications and associated samQies when reQorted results do 

not aaree within 10.0% of the recalculated results. 
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LDC#: 

METHOD: 

h J. Mfh 

~ 

36Sof/C8 

~-HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration~ fA\fFv\IDfl Example: 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer:-~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample 10. /..65:> lf/,(D-

2>79'1/,C. 
Compound Name I"J.fbc/6' r /2- C: 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of.:: Dilution Factor 

RF= Average response factor of the compound Concentration = 5"" 2.- ;, • "'}-<;; {! 0 ) ~ 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID 

;.:u~o- I -
~ 

--

~v 

r~ 

0 ?:>('7 

Reported 
Compound Concentrations 

( ) 

$1s';;. 7t,D (.zo) /~~ 

"" '/.{( 2 (, 0 ( o.oiX/1) 

521{. ~ 

( 1 r') ( 1 o uu) 
ffi 

- ..r 

Recalculated Results 
Concentrations Qualifications 

( ) 

0-1 - ~71{_~ :'---- S".3r: -;.- -
-3 Sol.(- / -
-( - .!. 2.~ 2. -
-'-r - s-.R(.. 7 -

-{_ - .r;I . ?---
-7 ~ -.s-X/. 8"" 
-y~ rib J-

Comments: "!;"a. -3,-~ 
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LDC Report# 36804C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 25, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0-0.5 460-117203-2 Soil 07/15/16 
CFMW-056a-S0-0-0.5Pb 460-117203-3 Soil 07/15/16 
CFMW-056a-S0-0.5-2 460-117203-4 Soil 07/15/16 
CFMW-056a-S0-1 0-12 460-117203-5 Soil 07/15/16 
CFMW-DUP20-SO 460-117203-7 Soil 07/15/16 
CFSB-028-S0-0-0.5 460-117381-1 Soil 07/18/16 
CFSB-028-S0-0.5-2 460-117381-2 Soil 07/18/16 
CFSB-028-S0-1 0-12 460-117381-3 Soil 07/18/16 
CFMW-044a-S0-0-0.5 460-117381-5 Soil 07/20/16 
CFMW-044a-S0-0.5-2 460-117381-6 Soil 07/20/16 
CFMW-044a-S0-10-12 460-117381-7 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-056a-S0-1 0-12MS 460-117203-5MS Soil 07/15/16 
CFMW-056a-S0-10-12DUP 460-117203-5DUP Soil 07/15/16 
CFMW-028-S0-1 0-12MS 460-117381-3MS Soil 07/18/16 
CFMW-028-S0-1 0-12DUP 460-117381-3DUP Soil 07/18/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Methods 7470A/7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36804C4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank 10 Date Analvte Concentration Samples 

CFMW-EB24-AQ 07/20/16 Calcium 559 ug/L CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

4 
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SpikeiD 
(Associated Samples) Analyte %R (Limits) Flag A or P 

CFMW-056a-S0-1 0-12MS Antimony 68 (75-125) UJ (all non-detects) A 
(CFMW-056a-S0-0-0.5 
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO) 

CFMW-028-S0-1 0-12MS Antimony 70 (75-125) UJ (all non-detects) A 
(CFSB-028-S0-0-0.5 
CFSB-028-S0-0.5-2 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12) 

CFMW-028-S0-1 0-12MS Chromium 160 (75-125) J+ (all detects) A 
(CFSB-028-S0-0-0.5 Copper 148 (75-125) J+ (all detects) 
CFSB-028-S0-0.5-2 Potassium 133 (75-125) J+ (all detects) 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12) 

For CFMW-056a-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, and Magnesium and for CFMW-028-S0-1 0-12MS, no data were qualified for 
Aluminum, Barium, Calcium, Iron, Magnesium, and Manganese percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag AorP 

CFMW-056a-S0-1 0-12DUP Calcium 42 (~20) J (all detects) A 
(CFMW-056a-S0-0-0.5 
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO) 

CFMW-028-S0-1 0-12DUP Lead 36 (~20) J (all detects) A 
(CFSB-028-S0-0-0.5 Vanadium 42 (~20) J (all detects) 
CFSB-028-S0-0.5-2 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12) 
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IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-056a-S0-0-0.5 and CFMW-DUP20-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analvte CFMW-056a-S0-0-0.5 CFMW·DUP20-SO RPD (Limits! Flaq AorP 

Aluminum 19700 19100 3 (<50) . . 

Arsenic 6.4 5.8 10 (<50) . . 

Barium 230 221 4 (<50) . . 

Beryllium 0.70 0.69 1 (<50) . . 

Calcium 5740 5520 4 (<50) . . 

Chromium 12.6 12.5 1 (<50) . . 

Cobalt 6.7 6.3 6 (SSO) . . 

Copper 20.0 19.1 5 (<50) . . 

Iron 17700 17200 3 (<50) . . 

Lead 13.1 12.0 9 (<50) . . 

Magnesium 8450 8090 4 (<50) . . 

Manganese 588 549 7 (<50) . . 

Mercury 0.031 0.028 10 (<50) . . 
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Concentration (mg/Kg) 

Analvte CFMW-056a-S0-0-0.5 CFMW-DUP20-SO RPD (Limits) Flag AorP 

Nickel 14.3 13.1 9 (S50) . . 

Potassium 1120 1090 3 (S50) . . 

Selenium 0.57 0.58 2 (S50) . . 

Sodium 158 49.6 104 (S50) J (all detects) A 

Vanadium 13.8 12.5 10 (S50) . . 

Zinc 89.0 84.2 6 (S50) . . 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and field duplicate RPD, data were qualified as estimated in 
ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-117203-1 

Sample Analyte Flag AorP 

CFMW-056a-S0-0-0.5 Antimony UJ (all non-detects) A 
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO 
CFSB-028-50-0-0.5 
CFSB-028-S0-0.5-2 
CFSB-028-50-1 0-12 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

CFSB-028-S0-0-0.5 Chromium J+ (all detects) A 
CFSB-028-50-0.5-2 Copper J+ (all detecls) 
CFSB-028-S0-1 0-12 Potassium J+ (all detects) 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 

CFMW-056a-S0-0-0.5 Calcium J (all detecls) A 
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-DUP20-SO 

CFSB-028-S0-0-0.5 Lead J (all detects) A 
CFSB-028-S0-0.5-2 Vanadium J (all detecls) 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0-0.5 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-10-12 

CFMW-056a-S0-0-0.5 Sodium J (all detects) A 
CFMW-DUP20-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(RPD) 

Field duplicates (RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804C4a 
SDG #: 460-117203-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

!loo\OC
METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471 B) 

Date: 9 )llo ft1<1 
Page:__lof ~ 

Reviewer: 39 
2nd Reviewer: a....----· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~lidatioo Acea I I Commeots 

I. Sample receipt/Technical holdinQ times P-.. 1\1s. -"Z.o\\'>0 

II. ICP/MS Tune !:l... 
Ill. Instrument Calibration ~ 
IV. ICP Interference Check Sample (ICSl Analvsis ~ 
v. Laboratory Blanks /A 
VI. Field Blanks S.IJ. j E-<6-::. c ... .\ l<~ 
VII. Matrix SPike/Matrix SPike DuPlicates SvJ 1-'\.S:: (,-.....\ (,._,\ 
VIII. Duplicate sample analysis <,,Aj 
IX. Serial Dilution p.__ 
X. Laboratory control samples ~><.. I..LS -~ S~""' 
XI. Field Duplicates ~A) 8::> =- (_z ' l.o ') 

XII. Internal Standard (ICP-MS) p..__ 

XIII. Sample Result Verification t>._ 
YIH ('1, oil ' ' n, ~ 

Note: A= Acceptable ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB23-AQ 

CFMW-056a-S0-0-0.5 

CFMW-056a-S0-0-0.5Pb 

CFMW-056a-S0-0.5-2 

CFMW-056a-S0-10-12 

CFMW-DUP20-SO 

CF~-028-S0-0-0.5 
CF~028-S0-0.5-2 
CF~028-S0-1 0-12 

CFMW-044a-S0-0-0.5 
s:: 

CFMW-044a-so-o:¥-2 

CFMW-044a-S0-1 0-12 

CFMW-EB24-AQ 

CFMW-056a-S0-1 0-12MS 

CFMW-056a-S0-1 0-12DUP 

FB = Field blank 

V:\LOGIN\Roux Associates\Columbia Falls\36804C4aW.wpd 

EB = Equipment blank 

LabiD Matrix Date 

460-117203-1 Water 07/15/16 

460-117203-2 Soil 07115/16 

460-117203-3 Soil 07/15/16 

460-117203-4 Soil 07/15/16 

460-117203-5 Soil 07/15/16 

460-117203-7 Soil 07/15/16 

460-117381-1 Soil 07/18/16 

460-117381-2 Soil 07/18/16 

460-117381-3 Soil 07/18/16 

460-117381-5 Soil 07/20/16 

460-117381-6 Soil 07/20/16 

460-117381-7 Soil 07/20/16 

460-117381-9 I~ r ,.Jr;ie"- 07/20/16 

460-117203-5MS Soil 07/15/16 

460-117203-5DUP Soil 07/15/16 

I 



LDC #: 36804C4a 

SDG #: 460-117203-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A/7471 B) 

Client ID Lab ID 

16 CFMW-028-S0-1 0-12MS 460-117381-3MS 

17 CFMW-028-S0-1 0-12DUP 460-117381-JDUP 

18 

19 

20 

21 

00 

Matrix 

Soil 

Soil 

Date: 8,\!<Q(!!o 
Page:.Z,of Z 

Reviewer:3'V 
2nd Reviewer: C· .---

Date 

07/18/16 

07/18/16 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\36804C4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holdina times 
,...-

All technical holding times were met. 

Cooler temperature criteria was met. ./ 

II. ICP/MS Tune 
r 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :':5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each setMuo time? .....-

Were the proper number of standards used? 
r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
../ 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples oerformed daily? ..--
Were the AS solution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MSIDUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by _a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+I-2X RL for soil) was 

/ used for samples that were _s 5X the RL, including when only one of the duplicate 
sam ole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analyzed oer extraction batch? /" 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW 2010.wod version 1.0 

NA 

Page:~of2 
Reviewer: .:],Q 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensitv of the internal standard in the associated initial calibration? 

/ 

If the %Rs were outside the criteria was a reanalvsis nerformed? 
r 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICPl/>1 OOX the MDLIICP/MS\? 

,..... 

Were all oercent differences l%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

/ 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,r 

Target analytes were detected in the field duplicates. 
,..... 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. /' 

MET-SW_2014.wpd version 1.0 

NA 

Page:_:2_ofZ. 
Reviewer: -::::.= 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___lot_i_ 
Reviewer: C::, 'V 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.In A • ...... I ;.,tIT .Ill I 

\-L, u_-\; 11\i, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, P , Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

:s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fefol , Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe:-;;b, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

be\"\-\"';; £. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn-:"Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd Ca Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I 12 c.'-\~.>- \.1 -'AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg:Mri"'JHg,,Ni, K, Se, Ag, Na, Tl, V, Zri) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

... .... 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, FeA. Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, L;O, a, u, re, Pb, Ma, MJHafNi. K, Se, Aa, Na, Tl, V, Z~o. B, Sn, Ti, 

lr,I'AA AI ~h Ao R~ R~ r.rl r.~ r., r.n r., I'~ Ph Mn Mn l-In "H I< ~~ An N~ Tl \1 7n Mn R ~n T; 

Commentpercurv by CVAA if performed 0 

ELEMENTS.wpd 
A" '- ,_L ..1-t'/ ~ '\7(~ ~ I_,...,_, _.,A 



LDC #: 36804C4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

36804C4a.wpd 

Page:~of~ 
Reviewer: ~ 0 

2nd Reviewer: 9::!.---.. 



LDC #: 36804C4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

~~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: \ of \ 

Reviewer~ "\::5 
2nd Reviewer: f2:::t 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~~~~~-~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
I" "~'n .... ,, "" • 

14 s Sb 68 2, 4-6 J-/UJ/A (nd) 

16 s Sb 70 7-12 J-/UJ/A (nd) 

Cr 160 J+det/A (del) 

Cu 148 J+det/A (del) 

K 133 J+det/A (del) 

Comments: 14: AI. Ba, Ca, Fe, Mg > 4X 
16: AI, Ba, Ca, Fe, Mg, Mn > 4X 

36804C4aMS. wpd 



LDC #: 36804C4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of___i_ 
Reviewer: -;3'\:J 

2nd Reviewer: ~ 

~7'7-r':'N":'/A_,_ Was a duplicate sample analyzed for each matrix in this SDG? 
+:7"-=/A_,_ Were all duplicate sample relative percent differences (RPD) :". 20% for water samples and:". 35% for soil samples? If no, see qualifications below. A control 

limit of :!:_R.L. (:!:_2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~YEL IV ONLY: 
) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

" n.,, .In .. , . . """' DPn II • ,;to\ ' II • ,;,.\ n • 

15 s Ca 42 (:<20) 2, 4-6 J/UJ/A (det) 

17 s Pb 36 (:<20) 7-12 J/UJ/A (det) 

v 42 (.:"_20) J/UJ/A (det) 

Comments:-----------------------------------------------------------------------------------------------------------------

36804C4a.wpd 



LDC#: 36804C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: Metals (EPA Method 601 08/7000) 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 2 6 

Aluminum 19700 19100 

Arsenic 6A 5.8 

Barium 230 221 

Beryllium 0,70 0.69 

Calcium 5740 5520 

Chromium 12.6 12.5 

Cobalt 6.7 6.3 

Copper 20-0 19.1 

Iron 17700 17200 

Lead 13.1 12.0 

Magnesium 8450 8090 

Manganese 588 549 

Mercury 0.031 0.028 

Nickel 14.3 13.1 

Potassium 1120 1090 

Selenium 0.57 0.58 

Sodium 158 49_6 

Vanadium 13.8 12.5 

Zinc 89.0 84.2 

Page:_\ ofj_ 
Reviewer: 0_~-

2nd RevJewer:----'c;..o_..:;,...---.,_::__ 

RPD Qual. 
(s50) (Parent Only) 

3 

10 

4 

1 

4 

1 

6 

5 

3 

9 

4 

7 

10 

9 

3 

2 

104 JdeUA (dot) 

10 

6 



LDC #: 1fo?p~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
''-'-'L "Z--

~~ 
::s:L~ 
\ ~ '-"/__""' 
(_c...~ 
\.."\.': .. ~ \ 
u....-.J 
l..\'-\0 
cw 
\S."'-'"9-.. 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/l) of each analyte in the ICV or CCV source 

I Becalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ?b l.loloo;-\1.. '-- ""1''S.GD ~ \ '- \0, ~r~ '?-

ICPJMS (Initial calibration) -z.."' 64. ~~..Jq_\'- 4o \,)"" \ '- 'oof.:~ 
-.__, 

CVAA (Initial calibration) lA'\ u.: .a..:z ... '\.,..J,~ ..__.. S~'- q~Y.?-

ICP (Continuing calibration) \''D '(S;'3>'\ ~\ '- -rsaa~ ....... \o-o ('_<?-
~ 

ICP/MS (Continuing calibration) \J ~.'¥\u~l..'- So<->~'-- t ()o%?-
~ 

CVAA (Contining calibration) \-\~ ~-\"\'S;. u~ \. ..__..., -:::, ~\... ~(Ou/~1?--

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Begaded 

%R 

\D~ o/..,?--

too<>(.?-

q_C\._ "'!.. ~ 

loo%?--

loc~t.: ~ 

(\ fo "'/o ?--. 

I 

Page:~ of~ 
Reviewer: <:S""V 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
I 

-....v 

Commenffi: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#::9c~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)IZ 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

:36;. ~<e:. 
\' '..::, "?:, 

LC...<',. 
\ 1..\c ';<;,_"I 
\-'\..'::, 
l~.o '--?\ 
\)u'? 
\-..:>'-~\ 

Ssi=?-
\(o'.~~ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~'<;;::> '\S._2,0, v~'- \ClO~'-

laboratory control sample 
~ \.OS,..,~\'- \...:>~\..-

Matrix spike (SSR-SR) 

a S.\\~\~ s..-c"";. ~~ 

Duplicate 
C.< 1\..\'S. ~\~ "\ :-z.~ ~"""" 

ICP serial dilution \-\"' SIU..L \J~\.L-- '56 ""1\..lo>J~ '--' 

I eecalc111ated I 
I %R/RPD/%D I 

t\::S,'%~ 

C.e57:::, ~t.:~ 

(~Z.. (.~ 

2-%'?-<D 

\-2- ~r..-v 

Acceptable 
%R/RPD/%D (YIN) 

<\S.. %~ ~ 
\o:>Y .. ~ 

l o-z.. Y. '?-

'Z. %9-..~'\) 

\.L.%Q '-.\; J 
Comments: ____________________________________________________________________________________________________ _ 

TOTCLC.4SW 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: '0"\J 

2nd reviewer: {J;:/ 

-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y, N N/A Are all detection limits below the CRDL 7 

Detected analyte results for _C=?:::.=-_')~_Y:._D::..=:_ _________ were recalculated and verified using the following 
equation: 

Concentration = (RD\(FVl(Dill 
0 

_ ~ Recalculation~-z .'?..a,_""'\~._) ( :st>v-.... \. '\ l ~ ') 
(ln. Voi.Y-%.sJ.;4c \ '~s,-,i<6,c: ,_. 0,'2>'- ~ '"""" 1., 1. ~ ~) ~ ~ '~ ~ ----~~~--~---y ~ = ,~.o 
Raw data concentration '9 -.. <:>'Z::L.C..v~ \.~ (\ o'i';.>.) lo &><S.) l~~ vvca.\¥< 
Final volume (ml) ~-...1--'QJ""'-'- 1...:.- - -'> '-.) 

RD = 
FV = 

lnitia.l volume (ml) or weight (G)\,_, w ~ \_O~ 
D1lut1on factor '\)', \ -:. ~ - .) 

ln. Vol. 
Oil = 

Reported Calculated 
Conce;tn\~ation Concentration Ac~~p~~ble 

# Sample ID Analvte ("""' I IN. ) (' -\, . l YIN 

\ h.\ 
~..._, 

~-l 

~"' lb-\ '-'"'\\'- lio .. \ '-'lq\ \..... 
2- ~ o.o~\....., () .. 0"':::>\. '-J 

::s ~ \~c\,a \'b ~l.o 
~ P,....s s;::-) S:t 
s {'_a.._ 'Zo"bCSD Zc:.<;o'O 

Co ~ l'Z.-S:. \'7 .<;. 
.. , 

Z.v-.. I'-'<\ \~\. 

% v \'2 ."S, l L.. .. <;;;. 

~ 1?- ~A..""' 6~ 
~0 ('.)~ \'1...~ \"V-\ 
\\ \-'\."'- Z.S..I 'Z.S.\ 
~'2.... \-'\..o.. ~:s 

~ 

1:":.~00 

\'2., (>,...-...::, ~""' ""\. '-" S'-.~ l l<o \ \.. <JI 
u l....l 

Note: _______________________________________ __ 

RECALC.4SW 



LDC Report# 36804C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: August 25, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117203-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB23-AQ 460-117203-1 Water 07/15/16 
CFMW-056a-S0-0-0.5 460-117203-2 Soil 07/15/16 
CFMW-056a-S0-0.5-2 460-117203-4 Soil 07/15/16 
CFMW-056a-S0-1 0-12 460-117203-5 Soil 07/15/16 
CFMW-056a-S0-37 -42 460-117203-6 Soil 07/15/16 
CFMW-DUP20-SO: 460-117203-7 Soil 07/15/16 
CFSB-028-S0-0-0.5 460-117381-1 Soil 07/18/16 
CFSB-028-S0-0.5-2 460-117381-2 Soil 07/18/16 
CFSB-028-S0-1 0-12 460-117381-3 Soil 07/18/16 
CFMW-044a-S0-0-0.5 460-117381-5 Soil 07/20/16 
CFMW-044a-S0-0.5-2 460-117381-6 Soil 07/20/16 
CFMW-044a-S0-10-12 460-117381-7 Soil 07/20/16 
CFMW-044a-S0-49-54 460-117381-8 Soil 07/20/16 
CFMW-EB24-AQ 460-117381-9 Water 07/20/16 
CFMW-EB23-AQMS 460-117203-1 MS Water 07/15/16 
CFMW-EB23-AQMSD 460-117203-1 MSD Water 07/15/16 
CFMW-056a-S0-1 0-12MS 460-117203-5MS Soil 07/15/16 
CFMW-056a-S0-1 0-12MSD 460-117203-5MSD Soil 07/15/16 
CFMW-056a-S0-10-12DUP 460-117203-5DUP Soil 07/15/16 
CFMW-028-S0-0-0.5MS 460-117381-1MS Soil 07/18/16 
CFMW-028-S0-0-0.5MSD 460-117381-1 MSD Soil 07/18/16 
CFMW-044a-S0-0-0.5DUP 460-117381-5DUP Soil 07/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128/ EPA 
Method 335.4 
Fluoride by EPA SW 846 Method 9056NEPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Samples CFMW-EB23-AQ and CFMW-EB24-AQ were identified as equipment blanks. 
No contaminants were found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID RPD 
(Associated Samples) Analyte (Limits) Flag 

CFMW-056a-S0·1 0·12DUP Total organic carbon 14.62 (S10) J (all detects) A 
(CFMW-056a-S0-0·0.5 
CFMW·056a·S0-0.5·2 
CFMW-056a-S0-1 0-12 
CFMW·056a·S0-37-42 
CFMW-DUP20·SO) 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSIO LCS LCSO 
!Associated Samoles) Analvte %R !Limits) %R (Limits) Flaq A orP 

LCS/0 Fluoride 117 (90-110) 115 (90-110) J+ (all detects) p 
(CFMW-056a-S0-0-0.5 
CFMW-056a-S0-0.5-2 
CFMW-056a-S0-1 0-12 
CFMW-056a-S0-37 -42 
CFMW-OUP20-SO 
CFSB-028-50-0.5-2 
CFSB-028-S0-1 0-12 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-10-12 
CFMW-044a-S0-49-54) 

LCS/0 Fluoride 117 (90-110) 119 (90-110) J+ (all detects) p 
(CFSB-028-50-0-0.5 
CFMW-044a-S0-0-0.5) 

Relative percent differences (RPD) were within QC limits. 

Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056a-S0-0-0.5 and CFMW-DUP20-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-056a-S0-0-0.5 CFMW-OUP20-50 RPO !Limits) Flaq AorP 

Cyanide 0.22 0.18 20 (S50) - -

Fluoride 3.15 10.7 109 (S50) J (all detects) A 

Total organic carbon 53600 44400 19 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

5 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to DUP RPD, LCS/LCSD %R, and field duplicate RPD, data were qualified as 
estimated in twelve samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-117203-1 

I Sam~le I Anal~te I Flaa I AorP I Reason I 
CFMW-056a-S0-0-0.5 Total organic carbon J (all detects) A Duplicate sample analysis 
CFMW-056a-S0-0.5-2 (RPD) 
CFMW-056a-S0-1 0-12 
CFMW-056a-S0-37 -42 
CFMW-DUP20-SO 

CFMW-056a-S0-0-0.5 Fluoride J+ (all detects) p Laboratory control samples 
CFMW-056a-S0-0.5-2 (%R) 
CFMW-056a-S0-1 0-12 
CFMW-056a-S0-37-42 
CFMW-DUP20-SO 
CFSB-028-S0-0.5-2 
CFSB-028-S0-10-12 
CFMW-044a-S0-0.5-2 
CFMW-044a-S0-1 0-12 
CFMW-044a-S0-49-54 
CFSB-028-S0-0-0.5 
CFMW-044a-S0-0-0.5 

CFMW-056a-S0-0-0.5 Fluoride J (all detects) A Field duplicates (RPD) 
CFMW-DUP20-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-117203-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-117203-1 

No Sample Data Qualified in this SDG 

7 
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'JO 

LDC #:_3,.,6.,8"'0"'4C0<:6"---- VALIDATION COMPLETENESS WORKSHEET Date: &l!ld 11o 

Page:_l_of 2-
Reviewer: :::10 

S DG #:_4,6:c0c:.-1':"1'77""20.,3<;:-1.c.....,,--
Laboratory: Test America. Inc. 

Level IV 

·~-'\' 2nd Reviewer: ~ 
I, r?aJ.o 

METHOD: (Analyte )__,:!:-To~t~a'-!1 C;<:yl!Oa"'n!':id~e-':(""E'?PA"'-"S"'W"'8""4"'6'-'M"'e"'t'-"ho,d'-'9"'0'-'1.=2"'BJ.,.l . ..cF.!.!.Iu,o,_,rid,e"-'-"(E..cP:.t:.A,_,S"'W'-"-"'8"'46"--"'M"'e""th,o,.,d_,9,.,0,56.t!A,l ____ _, 
TOG (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatian Area 

I. Sample receiptffechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. Samole result verification 

v• "'' "" "' 
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB23-AQ 

CFMW-056a-S0-0-0.5 

CFMW-056a-S0-0.5-2 

CFMW-056a-S0-1 0-12 

CFMW-056a-S0-37-42 

CFMW-DUP20-SO 

cFii®..o28-SO-o-o.5 

CF~028-S0-0.5-2 
?,~ 

CFMW-028-S0-1 0-12 

CFMW-044a-S0-0-0.5 

CFMW-044a-so-ol-2 

CFMW-044a-S0-1 0-12 

CFMW-044a-S0-49-54 

CFMW-EB24-AQ 

CFMW-EB23-AQMS 

CFMW-EB23-AQMSD 

CFMW-056a-S0-1 0-12MS 

I I Comments 

p.. l \ \S.-"ZN\\10 

~ 
p.... 
~ 

tJ\:) £<6"' c.,) ( '""') 
p.._ • . .. -::.~ i....t~"" 

Svu '\)~ 
sw LL..Sl Q '""' ~""'-
8_;j Pv::. (z._ \c.) 

P\. 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

l <- <:2.,\_ ") 

~~ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-117203-1 Water 07/15/16 

\::>(.... 460-117203-2 Soil 07/15/16 

\ 460-117203-4 Soil 07/15/16 

460-117203-5 Soil 07/15/16 

460-117203-6 Soil 07/15/16 

,\( 460-117203-7 Soil 07/15/16 

460-117381-1 Soil 07/18/16 

460-117381-2 Soil 07/18/16 

460-117381-3 Soil 07/18/16 

\o'- 460-117381-5 Soil 07/20/16 

460-117381-6 Soil 07/20/16 

460-117381-7 Soil 07/20/16 

" Lt 460-117381-8 Soil 07120116 

460-117381-9 l~w~ !07/20/16 

w 460-117203-1 MS Water 07/15/16 

~ 460-117203-1 MSD Water 07/15/16 

\'" C,_) 460-117203-5MS Soil 07/15/16 

V:\LOGIN\Roux Associates\Columbia Falls\36804C6W.wpd 1 
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LDC #:_,36,8"'024C""6"-----
SDG #:.---'4"':6:!<0-=-:1-':17c:2""03><=-_,_1 -:-
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: &h~:>h\0 
Page:l:,of2 .. 

Reviewer: c::> "Y 
2nd Reviewer: 0 

METHOD: (Analyte)._:!=T~ot~a"--;1 C:<cy!-'a"-n';'idc;e~(-'=E';-PA"'-"S'-"W-"'8""4"'6'-'M""e"'t'-"ho,d'-'9"-'0"-'1-"2"'8"-l . ..cF-"'Iu,o"-'ri,de"--"'(E"'-PLA'-'S"'W'-'-"8"'46,__,_,_M,e"'-th,o,_d_,9:;,:05,6"'A01l ____ _ 
TOC (Lloyd Kahn) . 

Client ID Lab ID Matrix Date 

18 CFMW-056a-S0-1 0-12MSD .r;:. 6.) 460-117203-5MSD Soil 07/15/16 

19 CFMW-056a-S0-1 0-12DUP ~ \0<...-- 460-117203-5DUP Soil 07/15/16 

20 CFMW-028-S0-0-0.SMS (_.-} 460-117381-1MS Soil 07/18/16 

21 CFMW-028-S0-0-0.SMSD ~ 460-117381-1MSD Soil 07/18/16 

22 CFMW-044a-S0-0-0.5DUP p 460-117381-SDUP Soil 07/20/16 

23 

24 

25 

26 

?7 

Notes. _____________________________________ _ 

L:\Roux Associates\Cotumbia Fa1Js\36804C6W.wpd 2 



LDC#:~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Methode~ ( """"d 

Validation Area Yes No NA 

I. Technical holdin.q times 

All technical holding times were met. 
/ 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the proper number of standards used? r 

Were all initial calibration correlation coefficients> 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
~ 

limits? 

Were titrant checks performed as required? !Level IV onlvl / 

Were balance checks performed as required? (Level IV only) ./ 

Ill. Blanks 

Was a method blank associated with everv samole In this SDG? 
_..-

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):: 20% for 
waters and ::35% for soil samples? A control limit of:: CRDL(:: 2X CRDL for soil) / 

was used for samples that were.:: SX the CRDL, including when only one of the 
duplicate samole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
.__...-

Was an LCS analvzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80·120% 185-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control -Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? -
WETC-EPA_2D10.wpd version 1.0 

Page:~of '2._ 
Reviewer: ZS.,Q 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: ~'-\CJ;o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
,..-

Target analytes were detected in the field duplicates. 
/ 

X. Field blanks 

Field blanks were identified in this SDG. / 

Ta[!Jet analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

Page: '2-ofC:.. 
Reviewer: ;J.Q 

2nd Reviewer: ?-- / 

Findings/Comments 



LDC #: 3(;£t&C...\,O VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I !'l~mnl" In 

\("\-'\ '1'-\- I pH TDS cJF\ NO NO SO 0-PO AlktNJNH TKN TOG Cr6+ CIO 

I pH TDS c1'-f NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 
Z....lO 1\D-\'1, I pH TDS CI/F) N03 NO, SO 0-PO, Alk,6N!NH3 TKN -v6ckr6+ CIO 

~ ~ 

I pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOG Cr6+ CIO 

Qc~~-::~1 'pH TDS Cl F NO, NO, SO 0-PO, Alk 6NJNH, TKN TOG Cr6+ CIO 
~ 

PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

lk.\1-\~ pH TDS Cl/f')NO, NO, SO 0-PO, AI~~NH, TKN TOG Cr6+ CIO 
~ '--' 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

D.C,\l\_ pH TDS c{ ~)NO, NO, SO 0-PO Alk CN NH, TKN fodcr6+ CIO 

pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH3 TKN TOG Cr6+ CI04 

fl.c-. U- I pH TDS CI!FJNO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

1 pH TDS Cl F N03 NO, S04 0-PO, Alk CN NH3 TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F N03 NO, SO 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I nH Tn~ r.1 F NO. NO. ~0. 0-PO. Alk r.N NH. TKN TOr. r.rfl+ r.10. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: 61 = ~ 

Comments: ____________________________________ _ 

WC.wpd 



LDC #: 36804C6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:___i_of___l 

Reviewer: 0'§2 
2nd Reviewer:~ 

~ Were all duplicate sample relative percent differences (RPD) :". 20% for water samples and:". 35% for soil samples? If no, see qualifications below. A control 
limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

'-f/,El IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I~ no to >In Mot•; ~nolvto I>Pn 11 • ,;to\ • II · ,;to\ 

19 s TOG 14.62 (:<1Q) ... 2-6 J/UJ/A (det)_ 

Comments: }-?o 1.-·,VV\."-S '\''1>'-''~ \~...... Gl.A£9, __ LoJc, l 1'v-..ifs us~. 

36804C6DUP.wpd 



LDC #: 36804C6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples CLCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
&.'<'-!-'l---'-'N!!./A"- Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y~ , N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
. ifEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
" 1 r~11 r~n In .... • .~ . ''-" n; ,;,,, ''-" n; ,;,, n; ,; .. 

LCS/D s F 117 (90-110) 115 (90-110) 2-6, 8-9, 11-13 

LCS/D s F 117 (90-110) 119 (90-110) 7, 10 

Page: (of \ 

Reviewer: <S'0 
2nd Reviewer: ~ 

~ 

' 
J+det/P _(_de.!)_ 

J+det!P _(_de!)_ 

Commenffi:. __________________________________________________________________________________________________________________ __ 

36804C6LCSD.wpd 



LDC#: 36804C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration lmafkal 

Analyte 2 6 RPD (<50) 

Cyanide 0.22 0.18 20 

Fluoride 3.15 10.7 109 

TOC 53600 44400 19 

Page:~ of~ 
Reviewer: ::S'Y 

2nd Reviewer: (,/ 

Qualification 
(Parent only) 

JdeVA (del) 

\\LDCFI LESERVER\Validation\FI ELD DU PLI CATES\FD _inorganic\36804C6. wpd 



LDC#:~'\-~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of£_ was recalculated.Calibration date: I.\ '\ \ \0 

Page:~ of~ 
Reviewer: "'2>'\) 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

..).~ l..,' . .'ZO 
Calibration verification 

':S...\.0 t \'..(...'Z.-
Calibration verification 

~ \ f..l.:'-\5'6 
Calibration verification 

Analyte 

~ 

~ 

c.,_) 

'oL-

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~o~--...& 

0 .~'Zl,.o~\. .._, 

6,~~ ... 

~'S'\~\ 
IJW:I.I.~ 

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.1 9571 

0.2 26088 0.9993 0.9990 

1 137884 j 
2 280943 

3 422208 

4 584914 

~ 

( "'"""\ '- CL'2-<;o%~ 0...<--loY-~ ~ 
'--" l, 0 :z.. •jVl~} \.... "'tS: %?-: ~S%?-

&,loco 
"ofV'A,\\.... 

qqr.:~ tO::>%?- ~"*-

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

"'t.~:J 



LDC #: 'b~L;o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: <:S'\.:> 

2nd Reviewer:~ 

METHOD: lnorganics, Method ~ Gw.e._'< 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleJD Type of Analysis 

LL.~ laboratory control sample 

\~~LZ.... 

t-A-S Matrix spike sample 

'\'..'SO 

\-AS'V Duplicate sample 

l <6 ~ z.._Z.--

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

T-oe_. lSo'1:Z...~~ \~0~ 
~~\ 

(SSR-SR) 

c.~ z,o\~':) Z..-"0"\.~~ 
·-

F- \'""Z..-\""L~~ \ -z.:z._ ~~~ 

I eecalc111a:ted 

II 
eel:!ot:ted 

I I 
Acceptable 

%R/RPD %R/RPD (YIN) 

\ <::><'\_'\ o(. ?- \ c:?\. '~ ~r. \2-- ~ 

ct~.c>% \;2- C\.\7,.~ ~* 

\1.~<:?9 \.<>(=-~ ~ 

Commenffi: ~~---u-~ ___ -_\::J=-L---------------------------------------------------------------------------------

TOTCLC.6 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_.\,._of_l_ 
Reviewer: :::S"'V 

2nd reviewer: (A ..< 

METHOD: lnorganics, Method ---'-~""""-~-C!.....<;~~="'-
PJ.E ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

, N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Y/ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( l..\ \ \ oc...... reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = ""-.- ~"~.~ :z... 1 Recalculation: -z.·,;;%~"1."2.- ~"<<;."',.Z.( \. 00000 <> 

1.\!l.'&\0\?..-

1'-< .:. L":> "0 ";:..o"tt- "/,:,cl:-cl.<,~ 0 f\"S;.(o 

--;:. - '-\:0 "2.0 
Gz...~.:'>~·jW)f'L~)- ~~ 

::S.v-. w-:. \"2..~-~ 

Reported Calculated 
Concentration Conc~~tration Acceptable 

# Sample ID Analyte 1.. • ' • \ I. I ~e.<\ (YIN) 

\ ,_:::: .c:. \. '-'< ~ \ \..._. S\.0,~\'-- '--'\ 
z. \<=>L ~"<.f.._.r.y ~ <::::;.~ ~ ';:\,¥ 

:s T=C..... lo<.oe> 0Ca::J ::-\ 
'-\; \<::>C..... \.J,.o"'ZZ 4-0<-t:> 

S' cw {) <::>~<_ 0-03?_ 

(o c..t-J D ,,?', /) ~ 9-, 

I ~ C), I..',_, '6 C\~ _<?$ 
g c.~ D -·~' o o"\'-\ 

s ~0 0 .c/=C> O.D'.oO 

LD \C(_,. '&'::,<::>Do ~~. 

\\ \ac \<'\.."'\..0 '"'"'0 
l;z... \oc__ ~'SL<::>O ~'StoO 

\'2.., C..!'-) () 'Ll,<:> De\ \.LJ 

N- \= Ll..,\ -~ ua\1.. '-\. "'\ :<, ""\ '- ._Jf 
._., .._) 

-*"" ··'\ 
Note: ______ ~,~--------T------------------------------------------------------

V:\Jeff\Minerals\RECALC-6.wpd 



LDC Report# 3680401 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-101-S0-0.5-2 460-117506-2 Soil 07/21/16 
CFSB-101-S0-10-12 460-117 506-3 Soil 07/21/16 
CFSB-118-S0-0.5-2 460-117506-5 Soil 07/21/16 
CFSB-118-S0-10-12 460-117506-6 Soil 07/21/16 
Trip Blank 460-117 506-8 Water 07/21/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

07127116 Bromomethane 54.5 All water samples in SDG UJ (all non-detects) A 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 25.1 460-117506-1 UJ (all non-detects) 
Carbon disulfide 25.6 UJ (all non-detects) 
Cyclohexane 27.4 UJ (all non-detects) 
Bromoform 23.6 UJ (all non-detects) 

07126116 Chloromethane 38.2 CFSB-1 01-S0-0.5-2 NA -
Vinyl chloride 29.1 CFSB-1 01-S0-1 0-12 
Methyl acetate 22.8 CFSB-118-S0-0.5-2 
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Associated 
Date Compound %0 Samples Flag AorP 

07/26/16 Cyclohexane 29.4 CFSB-1 01-S0-0.5-2 J+ (all detects) A 
CFSB-101-S0-1 0-12 

07/26/16 Cyclohexane 29.4 CFSB-118-S0-0.5-2 NA -

07/26/16 Methyl cychlohexane 20.7 CFSB-101-S0-0.5-2 J+ (all detects) A 
CFSB-101-S0-1 0-12 
CFSB-118-S0-0.5-2 

07/27/16 Dichlorodifluoromethane 20.3 CFSB-118-S0-1 0-12 UJ (all non-delecls) A 
Bromomethane 29.2 UJ (all non-detects) 
Trichlorofluoromethane 30.6 UJ (all non-detects) 

07/27/16 Methyl acetate 25.7 CFSB-118-S0-10-12 NA -

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460·381229 Chloromethane 141 (66-128) 144 (66-128) NA . 
(CFSB-101-50·0.5·2 Methyl acetate 132 (73-123) . 
CFSB-1 01-50·1 0-12 
CFSB-118-S0-0.5·2) 

LCS/D 460-381229 Cyclohexane 140 (67-135) . J+ (all detects) p 
(CFSB-1 01-50·0.5·2 
CFSB-101-S0-1 0-12) 

LCS/D 460-381229 Cyclohexane 140 (67-135) . NA . 
(CFSB-118-S0-0.5-2) 

LCS/D 460-381288 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane . 76 (78-132) UJ (all non-detects) p 
(CFSB-118-S0-10·12) Dichlorodifluoromethane . 67 (72-127) UJ (all non-detects) 

Trichlorofluoromethane . 62 (68-136) UJ (all non-detects) 

LCS/D 460-381511 Carbon disulfide . 132 (69-131) NA . 
(All water samples in SDG 
460-117506·1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Due to continuing calibration %0 and LCS/LCSD %R, data were qualified as estimated 
in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-117506-1 

Sam ole Comoound Flaa AorP 

Trip Blank Bromomethane UJ (all non-detects) A 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) 
Carbon disulfide UJ (all non-detects) 
Cyclohexane UJ (all non-detects) 
Bromoform UJ (all non-detects) 

CFSB-1 01-S0-0.5-2 Cyclohexane J+ (all detects) A 
CFSB-101-S0-10-12 

CFSB-1 01-S0-0.5-2 Methyl cychlohexane J+ (all detects) A 
CFSB-1 01-S0-1 0-12 
CFSB-118-S0-0.5-2 

CFSB-118-S0-1 0-12 Dichlorodifluoromethane UJ (all non-detects) A 
Bromomethane UJ (all non-detects) 
Trichlorofluoromethane UJ (all non-detects) 

CFSB-1 01-S0-0.5-2 Cyclohexane J+ (all detects) p 
CFSB-1 01-S0-1 0-12 

CFSB-118-S0-1 0-12 1, 1,2~Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) p 
Dichlorodifluoromethane UJ (all non-detects) 
Trichlorofluoromethane UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration (%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Continuing calibration (%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 
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LDC #: 3680401 VALIDATION COMPLETENESS WORKSHEET Date:_1/.f!/Jf<> 
SDG#: 460-117506-1 level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_l_of 1 
Reviewer:____fl_ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc lnea I I Cammeots 

I. Sample receipt/Technical holding times I/),_ tA 
II. GC/MS Instrument performance check /::.. 
Ill. Initial calibration/ICY Ad~- ~ j ?6)) ..._Is; /-oo (;v 10f ~w 
IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1.,.. 

2~ 

31-' 

4 I 

5~ 

6 

7 

8 

0 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix sPike/Matrix spike duplicates 

Laborat()ry control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-101-S0-0.5-2 

CFSB-1 01-S0-1 0-12 

CFSB-118-S0-0.5-2 

CFSB-118-S0-10-12 

Trip Blank 

,sw 

1\ 
tvrJ 1" 10-= 

6. 
rJ V:7 

!>W \.~\.:P 
~ 
A 
6.. 
A 
D. 
D. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Notes. 

tJ\\0 1-\loO -

L:\Roux Associates\Columbia Falls\3680401W.wpd 1 

I 

---!:> 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-117506-2 

460-117506-3 

460-117506-5 

460-117506-6 

460-117506-8 

C.o./ .=.2-t] 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Water 07/21/16 

II 

I 

I 
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Reviewer: F7 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimelhylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene DOD. 1,2,4-Trimelhylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec--Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dich\orobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4~Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1~Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether lll. Hexachlorobutadiene llLL Ethyl ether l1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-0ifluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene VWV. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene VVW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethy/benzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. I 

COMPNDL_ VOA_Long list.wpd 



LDC#: <J(.Xo-</.D / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Be se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of . ..7 

Reviewer:---'--FT-=--
2nd Reviewer: 9!_ 

~)-0!--:-'N'!f:/A?- Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
N N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y (riJ 'AlA Were all %D and RRFs within the validation criteria of ~20 %D and ~0.05 RRF ? 

Associated Samples Qualifications 
Finding %0 

I 
Finding RRF 

# I Date Standard ID Coml'_ound (Limit: <20.0'%) (Limit: >0.05) 
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LDC#: .J(.,y{J4tj) j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples !LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a LCS required? 

y~ WIA Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (limits) %R (Limits) RPD (Limits) Associated Samples 

lt.b!O 4~0 ~ A 141 1 G.Co -r)-"6, 14 '+ 1 (a t.-ll-B 1 ( ) \ -l7 ""? 

'?>'Oi":l-4 .s~s~ \IJ o 1 Co 1-lo"Sl ( ) ( ) M\!> ~0~7~\7-r"'/ 
6\.S.QISl I :;z. I 12>-ll-~ ( ) ( ) -~ 

v 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

lh:.\D 1}-l.o- TiT ( ) l~ <l'0-\37r ( ) y. M P.> LJ.lPO- ?f> \ :1--g,< 
~'0\ ~8'0 _\_ \ ( ) "' ( ld.-12 )' ( ) I 

k.l<. ( ) (, '2. ( b~- 13/,p ( ) J . 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

lAb/() 'tt.o- G ( ) l ?:l. < G."H ~ l1 ( ) o.J wzo::;::...r 
?81 s \I ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
-
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Reviewer: FT 
2nd Reviewer: --'--'--.,S~-

Qualifications 

I-t A& If' NO 
I 1 z-- o ... +-
-lr NO 

j~~Jf NO 
I 

II 

jUf NO 



LDC#: 06JO',/,O/ 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / 
Reviewer: FT 

2nd Reviewer: q 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

I CAL 7/19/2016 M 

GCMS4 c 
cc 
JJJ 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.3558 0.3558 

0.2857 0.2857 

1.6760 1.6760 

1.7312 1.7312 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3754 0.3754 5.9 

0.2976 0.2976 5.5 

1.7268 1.7268 7.7 

1.7341 1.7341 2.7 

Recalculated 

%RSD 

5.9 

5.5 

7.7 

2.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0719164 
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METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f ./ 
Reviewer: FT 

2nd Reviewer: a__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 5/10/2016 z 
GCMS12 c 

v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

1.4952 1.4952 

0.3269 0.3269 

1.5327 1.5327 

0.8964 0.8964 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5513 1.5513 9.5 

0.3320 0.3320 4.4 

1.5699 1.5699 7.2 

0.9457 0.9457 6.0 

Recalculated 

%RSD 

9.5 

4.4 

7.2 

6.0 



LDC#: 3G i'o~/..:J/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: r-'--1!'=-'-

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C1J/(A.,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, Ak =Area of associated internal standard 
Cx = Concentration of compound, Crs = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl finitiall (CC:l fCC} 

1 e..<!.~- t2- 1lt..1lllo ~ (IS1) 1·%1"'.7 1·~€14 I -41§./ 

!"'' \ c.- (IS2) 0.~?>20 o.~::o-9 O.?O_rl 
v fiS3l 1-5la"''1' I. 1-o c,i 1·10i 
.{?!? (IS4) 0.9<t&"l 0.'11~ o ."11lls 

IIR'i\ 

2 Lc;.J - t.\- 1/:2(, /1 ~ jJ\ (IS1) 0-.3.1Sit 0. ~,9} o .o\9! 
"2..1 ::.'ll (!.. (IS2) '(),J.91lo. o.?l!.~v 0.?~4Y 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT / 

2nd reviewer:_....,OA--=o-"/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF= Surrogate Found 
SSS IS"kd 

;1:1/ 
= urroga e PI e 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 9).0 SJ·/ JOO JOU 0 

1,2-Dichloroethane-d4 I s;;=r lv"'f /O'f I 
Toluene-dB ifg.""V Of{p % I 
Bromofluorobenzene ,/ 1{~-:iJ cycy OJOJ v 

SampleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1 ,2·Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SamoleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reported Recalculated Difference 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SamoleiD: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Soiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SURRCALC.WPD 



LDC#: d' '8'0<1',1/j 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c::1-

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

%Recovery= 100 *SSG/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: 1.4610 41oo- -:,'61?:1-"'j 

I I 
Spike Spiked Sample I ICS II I CSO II I CSll CSD 

Addi~ ConcentrrJ!on 
I II II Compound (~ ( v Percent Recove!X Percent Recove!X RPD 

~r~•au~•1 LCS LCSD LCS ~CSD I ReE:orted I Recalc. II ReE:orted I Recalc. JJ · Reeorted I Recalculated 

1 1-Dichloroethene 0.02.0() 0.02.0 u lv.o:z."?<j. b.02- \0 \\f l\1 lOs- 10\ \ \ ll 
Trichloroethene 0.02\t.P 0.02 0) \oX lo13 joO \00 -; 1 
Benzene o.o2?&, 0 0:1-2- \ 1\ -?7 II~ II\ nl & ~ 

Toluene o.o'].\ ~ o. ozo<:i" I'D"') ItA IO"Y lOy I I 
Chlorobenzene o.o'2llt7 a.o"2. o:v lOB 1oeo 10) ,o) (p ,h 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C.. / 

Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y. N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\,l{l,l(DF) Example: 
(A,)(RRF)(V,)(%S) 

#I (!..(!__ 
A,. = Area of the characteristic ion (EICP) for the Sample I.D. : 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

(so)(s:)( ;ft internal standard 
fo fo'ift./ ~ I, = Amount of internal standard added in nanograms Cone.= 

(ng) '/fa 2 ?:.7-7 (I· 7;;. 0 st) (r:n2) (o. 7 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 

mo- l*r or grams (g). o.oo~/ 
Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 

# Samole ID Compound 
Co~centra~on C~ncentrati~n 

Qualification 

RECALC.WPD 



LDC Report# 36804D2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-101-S0-0-0.5 460-117506-1 Soil 07/21/16 
CFSB-101-S0-0.5-2 460-117506-2 Soil 07/21/16 
CFSB-101-S0-10-12 460-117506-3 Soil 07/21/16 
CFSB-118-S0-0-0.5 460-117506-4 Soil 07/21/16 
CFSB-118-S0-0.5-2 460-117506-5 Soil 07/21/16 
CFSB-118-S0-10-12 460-117506-6 Soil 07/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Compound %0 Samples Flag A orP 

07/27/16 lndeno(1.2,3·cd)pyrene 34.6 CFSB-101-S0-0-0.5 J+ (all detects) A 
Benzo(g. h. i)perylene 30.9 

07/27/16 lndeno(1 ,2,3-cd)pyrene 34.6 CFSB-118-S0-0-0.5 NA -
Benzo(g,h,i)perylene 30.9 CFSB-118-S0-0.5-2 

CFSB-118-S0-1 0-12 

07/27/16 D ibenz( a, h )a nth race n e 31.5 CFSB-101-S0-0-0.5 NA -
CFSB-118-S0-0-0.5 
CFSB-118-S0-0.5-2 
CFSB-118-S0-1 0-12 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
V:\LOGINIROUX ASSOCIATES\COLUMBIA FALLS\36804D2A_RA4.DOC 



XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-117506-1 

I Sam(!le I Com~ound I Flag I AorP 

CFSB-1 01-S0-0-0.5 lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 
Benzo(g, h, i) pe rylene J+ (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 36804D2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117506-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~/; 7/)~ 
Page: ...,Lit 

Reviewer: 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ltalidaticc a[ea I I Comments I 
I. Sample receipt/Technical holding times A.tA 
II. GC/MS Instrument performance check /}. 

Ill. Initial calibration!ICV AtA- •fo ~1) ~ '2.-o {y lVI ;~o 
.sw ' .C:.C/{ ~PO IV. Continuing calibration 

v. Laboratory Blanks /:::, 
VI. Field blanks N 
VII. SurroQate spikes ,A-
VIII. Matrix spike/Matrix spike duplicates t-J (!_./7 

IX. Laboratory control samples 
,... !b':::> 

X. Field duplicates tJ 
XI. Internal standards /).. 

XII. Compound quantitation RULOQILODs A. 
XIII. Target compound identification b. 
XIV. System performance A 
XV. Overall assessment of data " Note: A = Acceptable ND = No compounds detected 

R = Rinsate 
D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

t 
~ 
'3 
11:-
~ 

st 
6 

7 

8 

Ia 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSB-101-S0-0-0.5 

CFSB-101-S0-0.5-2 

CFSB-1 01-S0-10-12 

CFSB-118-S0-0-0.5 

CFSB-118-S0-0.5-2 

CFSB-118-S0-10-12 

FB = Field blank 

Notes: 

I I I I 

L:\Roux Associates\Columbia Falls\36804D2aW.wpd 

EB = Equipment blank 

LabiD Matrix Date 

460-117506-1 Soil 07121116 

460-117506-2 Soil 07121116 

460-117506-3 Soil 07121/16 

460-117506-4 Soil 07121116 

460-117506-5 Soil 07121/16 

460-117506-6 Soil 07121116 

I I I I II 

1 



VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV ChecklisLB270D_rev01.wpd 

Page:_L_of_;;?.-
Reviewer: F-7 

2nd Reviewer: r o /' 



VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soli/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV Checklist_B270D_rev01.wpd 

Page: 7--- of -v 
Reviewer: F1 

2nd Reviewer: ?/ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY.- 2,3,5-Trimethylnaphthalene 

B. Bis (2-ch\oroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro.-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methy/phenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dlchlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h}anthracene DODD. qis/trans-Decalln 

G. 2-Methylphenol Z. 2,4,5-Trfchlorophenol SS. Hexachlorobenzene LLL. Benzo{g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene IT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J 
J. N-Nitros<Kii-n-propylamine. CC. Oimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. IS!ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR Pyridine KKKK. Atrazine 

I 
N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethy/phenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate nT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a}anthracene V\N.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Dlethylphthalate EEE. Bis(2-ethylhexy/}phtha/ate XXX. 2,6-Dimethy/naphtha/ene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: 
<O(.~ft( .Oo/9._.-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

N 1/ Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
y/1ii /A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

# Date Standard ID Compound 

1-J/"2-..., h!, ~v -5'"" ..\J j 
!\- I I ILl'-~ 
-1 I.-I.-\....-

CONCAL.wpd 

Finding %0 
(Limit: ~20.0%) 

:, <j. (p 
:.\;s-
~'P1 

Finding RRF 
(Limit: ;.0.051 Associated Samples 

1.4--y<.. 
~oA.t? 1\{,(J '- '?B I 1-10 

~{ 

Page:_-61 7 
Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

\"""~/A- '""1 our 
\ I )'J0 

JJ 1'1-' out-



LDC #: <.3 ~ ~ ,.t /.:) ,;)_ "'< 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 7 
Page: of -" -- --

Reviewer: FT 

2nd Reviewer: n 
to=---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/21/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Where: 

Recalculated 

(RRF20 std) 

1.6549 

1.0274 

1.1270 

1.1979 

0.9019 

1.1298 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5923 1.5923 5.4 

0.9990 0.9990 3.1 

1.1033 1.1033 2.5 

1.1645 1.1645 3.8 

0.8659 0.8659 4.9 

1.0862 1.0862 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.4 

3.1 

2.5 

3.8 

4.9 

6.3 



LDC#: o~,fo¢.0d.."L 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 

Reviewer: FT 

2nd Reviewer: ---A.-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

--

Calibration 

# Standard ID Date Compound 

I CAL 7/26/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7662 

1.0736 

1.3137 

1.1538 

0.8342 

1.1152 

Where: 

Recalculated 

(RRF20 std) 

1.7662 

1.0736 

1.3137 

1.1538 

0.8342 

1.1152 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7553 1.7553 5.0 

1.0570 1.0570 1.5 

1.2839 1.2839 4.7 

1.1307 1.1307 1.3 

0.8123 0.8123 3.0 

1.0894 1.0894 5.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.0 

1.5 

4.7 

1.3 

3.0 

5.9 



LDC#: -36JoVO~"' VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ffi 

The percent difference (%D) of the initial calibration average Relative Response Factors {RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A;,)(C.) 

- ----- ·----

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, A..= Area of associated internal standard 
Cx =Concentration of compound, Cr.= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 t-vl ll"l-7)1 t, l.t. (1st IS) h$"2:> I .1{o 4 1-~ 

s (2""1S) I \.o!:)ltJ ,.oes 1-o8'i.S 
Od--?-:l:> 

lb6 (3"15) 1. J-.eY'l \-'2-'6\ \.?&: 1 
\AlA (4" IS) \-\50( _\·l:OY I. \?>Y" 
-t:rf5"t" (5• IS) o-W-); .. ro.101v 0-1011.----
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Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

Sample ID: -:~~:s-

Surrogate 
Soiked 

Nitrobenzene-d5 \lo.v 
2-F/uorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol t; 
2-Chloropheno/-d4 

1,2-Dichlorobenzene-d4 

S I ID am pte : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyt 

Terphenyt-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Sol ked 

Nitrobenzene-d5 

2-Fiuoroblphenyt 

Terphenyl-d14 

Pheno1-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenot-d4 

1 , 2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

3?:..(, "1 
?S.o 10 
:;,"'j. (p 19 
?J "2.0 !:>~ 
3:1'·'0 bG" 
3\·:IV lo"'t-

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

(o1 0 

10 
1c ,, 
(,('" 

f.,y ,I; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LOG#: 3C.80~0c:)"'( VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = llCSC - lCSDC I • 2/(lCSC + lCSDC) lCSC = laboratory control sample concentration lCSDC = laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ ttbO - ?'S? I I '-t0 

I I 
Spike Spike I ICS II . 1 esc II 
Ad1w- Conce:\W 

I II I Compound ( IW1 (1M-;.- Percent Recove!1 Percent Recove!1 

I I"~ \J : .-~n I--~ JJ ~~n c. ,,, c. -·· 

Phenol :o.'?:? NA- 2-'f~ 1-JA l? !? 
N-Nitroso--di-n-propylamine ,;2 .$ "'1 "1'i '1K 
4-Chloro-3-methvlphenol :2_.,.:;; 'i.Y ~2.--- 1/ 
Acenaphthene li J... t../ ~ i"'J:, 1~ 7 
Pentachlorophenol '-'· (., 1 Go·\1 9.'?:> ~~ / 

3- ?'? J :?·\1 I/ 9u .:::; L, 1.1 A:-/ 17 
Pyrene 

/ 
" 

1 cs£1 esc I 
RPD 

./ 
v 

/ 

7 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: c:::>=--/ 

/v J "'' Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)!I.lN.)(DFl(2.0) Example: 
(A,,)(RRF)(V,)(V1)(%S) 

t\:.;" .:LI;'T A, = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

(1.\-0) I, = Amount of Internal standard added in nanograms (ng) Cone.= ?"'\4Y Cl) 
v, = Volume or weight of sample extract In milliliters (ml) or 5"5'"l,'t\oZ. C.oa, t- ) (l~.o:v:=>6) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

.., 
(o.g~ 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

\~r %S = Percent solids, applicable to soil and solid matrices o. 0\1) \1'-.'G only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample tO Comoound 
Co~centra~ion C~ncentrati~n 

Qualification 

RECALC.wpd 



LDC Report# 36804D3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 01-S0-0-0.5 460-117506-1 Soil 07/21/16 
CFSB-118-S0-0-0.5 460-117506-4 Soil 07/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conseNative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
117506-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804D3a 

SDG #: 460-117506-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

p~:~~: ,~h; j;& 
Reviewer: n 

2nd Reviewer: 0 r__; 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

111. 

I Validation Acea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks </ 
Field blanks 

Surrooate spikes / I ., 

Matrix spike/Matr:x spike duplicates 

Laboratorv control samoles 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

In, '" ,, rl' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-101-S0-0-0.5 

CFSB-118-S0-0-0.5 

Notes. 

I I 
A1.b 

A-

t::>.JJ o(o 

A 
1::::. 
N 
1\ 

tJ (!.,_~ 

A IV':> 
kJ 
b.. 
fi. 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

~i) )ICI'I ~ PO -
I c:,P{ ~:h.:) 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

460-117506-1 Soil 07/21/16 

460-117506-4 Soil 07/21/16 

I 

lf--+----1 ~~ _lj"'':>=-.,---+-., ~ +--------+--illf------+-+-11 -------~1 
L:\Roux Associates\Columbia Falls\36804D3aW. wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

blank associated with in this SDG? 

blank for each matrix and concentration? 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
I 

Page:_.!of ;;.-
Reviewer: f-7 

2nd Reviewer: ~ 

~ '- ' "'" 
-~W,l;t;jt!i) . - .• '-.. 

Level IV checklist_8081A_rev01.wpd 



LDC #: 2> loS/0 'fj} ~ ...... VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I i 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

internal standard area counts within.:!:. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

for this SDG? 

batch? 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page: :v-of~ 
Reviewer: t=r 

2nd Reviewer: 6 / 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'·DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) i 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'·DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::-----------------------------------------------------------------------------------=---============================ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pc~ pest.wpd 



LDC#: -8 " ~04' .D d"'\. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __L of / 

Reviewer: FT 
2nd Reviewer: =....._ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6124/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1496 1.1496 

0.6298 0.6298 

CLP1 1.0268 1.0268 

0.5324 0.5324 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1223 1.1223 4.1 

0.6240 0.6240 8.2 

1.0082 1.0082 9.3 

0.5273 0.5273 8.4 

Recalculated 

%RSD 

4.1 

8.2 

9.3 

8.4 



LDC#: <.8 6.W¥ D .3 "L- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

- - - -

I eecalc111ated I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

~..; O"'ol ,,2.~111,., e.ru-:1 "~'\.#' \ 1!-vf'J..- \00 \0 0 1 t:>Q • .z.. 0' y 

In~')( :1_Gt!lo-{ .v \oO "\7'. ~ "l p. .2> 1_.1 
I l!Nf I \0 tl "'14 ·1 "!"\ .( o- '3 

L __ _ jt __ - - j !00 "'f1.9 9'V'I v.o 
- - - - -

/_ / 
Page:_of_ 

Reviewer:_fl 
2nd Reviewer:~ 

I Becalc111ated I 

I I %0 
I 

0 . 2.-
i 

1·7 I 

o.3 
I 

0~ c.2_ _j 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC #:_0_~_.&-_6v1J d.._ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of_/ 
Reviewer: FT 

2nd reviewer-: ---L
6
L_-/-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

SamoleiD: 

Surrogate 
Surrorrate Column Sniked 

I I I I 
Tetrachloro-m-xylene (!.v('Y .,-o.Q 
Tetrachloro-m-xylene <!-~~ 1 
Decachtoroblphenyl ~p.-

Decachlorobiohenvl LNP'\ 

SamoleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
T etrachloro-m-xytene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

DecachlorobinhenvJ 

Samole ID: 
Surrogate 

Surronate Column Solked 

I I I I 
Tetrachloro·m-xylene 

T etrachloro·m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re(!orted 

1\0 .(d 'i) 
1.1\· 0 ~'2-

~~.4 r.61 
~\.'1 c./.~ 

Surrogate Percent 
Found Recoverv 

I Reeorted 
~ ~ 

Surrogate Percent 
Found Recoverv 

I Ref!orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Percent Percent 
Recovery Difference 

I Recalculated I I 
gj 0 

w 
~~ 
X-;>., '<J 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Notes: _____________________________________ _ 



LDC#: r..3 6Jo1/ £) s" VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

// 
Page:_of_ 

Reviewer: C7 
2nd Reviewer: a 

'----------

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 00* (SSC-SC)/SA Where: sse = Spiked sample concentration 
SA ~ Spike added 

SC = Concentration 

RPD ~I LCS- LCSD I • 2/(LCS + LCSD) LCS ::: Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \.V':> L\loO- "'biOS"~ 

- -·· ----·- f - LcS --11 LCSD II LCS/LCSD I 
Percent Recovery! Percent Recovery jj RPD I 

LCS LCSO LCS f Reported / Recalc. 1/ Reported I Recalc. /1 Reported f Recalc. / 

gamma-BHC o·J?'Z:> I ~A-]e.1:vy- iJA- II "'\"2--- I 4/' I I I -1 
4,4'-DDT D ' I ? ? l_jt_ II 0' I I -z-..- I 1 Jl - t, 4 - I _Sf+- _jl lV A-- _l----:::--

-----

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC _pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:~of / 

Reviewer: 0 
2nd reviewer:-L&c--"--/-

N 1 N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I.)(VJ(Dfl(2.0l Example: 
(I',,)(RRF)(V,)(V1)(%S) 

'-\,4 OOT A, = Area of the characteristic ion (EICP) for the Sample I.D. \..(!0 
compound to be measured 

A. = Area of the characteristic ion {EICP) for the specific 
internal standard 

Cone.= c ~9- '0 ~~O't+). ( \'0 0 J ( iO J l '/\ W0 I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( .L ~ !!) <G1c s I(.) ( l · O"''"\'5) ( \ S" ) 
grams (g). 

v, = Volume of extract injected In microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) Q. I \ "2. ~\)<y 
Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36804D3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 22, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 01-S0-0-0.5 460-117506-1 Soil 07/21/16 
CFSB-101-S0-0.5-2 460-117506-2 Soil 07/21/16 
CFSB-101-S0-10-12 460-117506-3 Soil 07/21/16 
CFSB-118-S0-0-0.5 460-117506-4 Soil 07/21/16 
CFSB-118-S0-0.5-2 460-117506-5 Soil 07/21/16 
CFSB-118-S0-10-12 460-117506-6 Soil 07/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36804D3B_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
117506-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36B04038_RA4.DOC 



LDC #: 36804D3b 

SDG #: 460-117506-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 8/;t.. j~ 
Page:LofL 

Reviewer: ~ 
2nd Reviewer: J:--=--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

I llalidaticc lnea 

Samole receipt/Technical holdinq times 

Initial calibration/ICV 

ContinuinQ calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes ll "> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

TarQet compound identification 

,-,, ,, . ,, ' ,,, 
A = Acceptable 
N-= Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-1 01-S0-0-0.5 

CFSB-1 01-S0-0.5-2 

CFSB-101-S0-10-12 

CFSB-118-S0-0-0.5 

CFSB-118-S0-0.5-2 

CFSB-118-S0-1 0-12 

Notes: , 

I I 
A tA 
AtA % 

b. 
.b 

tJ 
A. 
N (!h. 

A \(V":) 

N 
A 
A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 
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Commeots 

,P~b)/CV 
C"'Y'" 

D = Duplicate 
TB =Trip blank 

.... -
"" 

EB = Equipment blank 

LabiD 

460-117506-1 

460-117506-2 

460-117506-3 

460-117506-4 

460-117506-5 

460-117506-6 

~0 

~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

II 

I 

II 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lof 7-
Reviewer: E7 

2nd Reviewer: h .....---



LDC#: ~~ S/Of p:,_b VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of -;z..-
Reviewer: f7 

2nd Reviewer:~ 



LDC#: ~" 'i?v-1/.0 .36 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

'/ 
Page:___!_ of __ 

Reviewer: FT 

2nd Reviewer: B. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/12/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

--

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

---

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (lnilial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: 36<WY o~ 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: _!of_/ 

Reviewer: ___!:I 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICALI/ CCV I CF/Conc. # 

Cone. CCV 

1 c..<YJ II >JlP 1/~/ll, lt&o-1 Cttf'J.- \00 0 \O"?Q 

t!Nf' l '"'" 0 \0\0 

2 

3 

4 

I Recalculated 
II 

Reported I Recalculated I 
I II I I 

CF/Conc. %0 %0 
CCV 

10"!>0 -:.-0 o,.V 

10 tO I· 4 j._l 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 3 6 Kt:J f" D .3./J 

METHOD:/GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)l: SF/SS • 100 

............... "" ..... .{!:\ 

Surroqate 

I 

I 
PC-6 

~ 

SampleiD· 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1 ,4-Dichtorobutane K 

F 1 4-Difluorobenzene (DFB\ L 

SURRCLC_r1.wpd 

Where: sF ~:~:HhT6Qate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Spiked Found 

I I I 

CYvf J I ~f~ w I 
2\·(,o 
0-9 

Surrogate Surrogate 
Column/Detector s iked Found 

I I I 

Surrogate Compound Surrooate Comnound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 DecachlorobiphenyJ (DCB) 

n-Triacontane p 1-methvlnaohthalene 

Hexacosane a Dichloroohenvl Acetic Acid (OCAA) 

Bromobenzene R 4-Nitro henor 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Page:/ of/ 
Reviewer: FT 

2nd reviewer:~ 

Percent l Percent I Percent 
Recov!!Y_ Recov~ Difference 

Ree.!:!rted I Recalcu Ia ted I 
IO:J 

I 
\09 

I 
0 

/07 jo( 0 

Percent 
Difference 

ReE:orted Recalculated 

Surrooate Comnound Surro!=late Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinltrotoluene z 2-Bromonaphthalene I 

Tripentyltin AA Chloro-octadecane 

Tri-n-nronvltin BB 2,4-Dichloronhenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

Tri hen I Phos hate 



LDC#: 3&Jof/,,~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:~f_..:: 
Reviewer: FT 

2nd Reviewer: q _ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSCISA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: L\it(J - 71 0-;-/o 

Where SSG = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

~- I Spike Spike Sample I LCS II LCSD II LCSILCSD II 
1 Compound ( ~~ ;o~~/ I Percent Recovery II Percent Recovery II RPD ~~ 

'- . LCS 1 L't:so LCS r Lrelso I Reported - _I Recalc. II Reported I Recalc. II Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

1\..,..y-.., I .....t \Uo c) t!7 .-,-., 2 I ~ ~ o-'1-~\ 1-lA I'Z-""1 _Q"j_ IVA-

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 
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LDC#: 3C: JV-/.0 y VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: ~ HPLC 

fv j N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= IAliFvliDtl Example: 

Page: /at_:::' 

Reviewer: FT 
2nd Reviewer: ~ 

(RF)(Vs or Ws)(%8/1 00) 
Sample I D. ~0::> 'it. 0 ~ 

?'iiOSl,.. 
Compound Name A. \0 ck r \ "). '=' 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

Concentration = ( & Y I., . o ) ( 1 0 J RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID 

12-C..o-[ .::. ?- I '-1 '-! l-

"2-l "'-,1.-~ 

- (o( 
~ 

Compound 

El::). CKJ) 
19 ""'' ( o. oz..?(.,) 

/ 

I> <;;;:'. D 

= o.L\=-\ 
C I~ )(wv0) 

""1''~ 
Reported Recalculated Results 

Concentrations Concentrations 
( )_ ( ~ 

1/.-(gO- ) - (,. (.,~. J -
- '].--' ~ fofob·l 
-~ = t,q. ){ 
-o../ ..: b~-~ 
-'\" :: c, ~0-S' 
-(.. ~ t,{}{. ~ 

- 7 :.:.. ~/·? 

-K - b ~4-- ~ 

Comments: M .::. f.. 'f6- 0 

SAMPCLC_r1.wpd 
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LDC Report# 36804D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-101-S0-0-0.5 460-117506-1 Soil 07/21/16 
CFSB-1 01-S0-0.5-2 460-117 506-2 Soil 07/21/16 
CFSB-101-S0-10-12 460-117 506-3 Soil 07/21/16 
CFSB-118-S0-0-0.5 460-117506-4 Soil 07/21/16 
CFSB-118-S0-0.5-2 460-117506-5 Soil 07/21/16 
CFSB-118-S0-10-12 460-117 506-6 Soil 07/21/16 
CFMW-044a-S0-0-0.5Pb 460-117506-7 Soil 07/20/16 
CFSB-1 01-S0-1 0-12MS 460-117506-3MS Soil 07/21/16 
CFSB-1 01-S0-1 0-12DUP 460-117506-3DUP Soil 07/21/16 
CFSB-118-S0-0-0.5MS 460-117506-4MS Soil 07/21/16 
CFSB-118-S0-0-0.5DUP 460-117506-4DUP Soil 07/21/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
((EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analvte %R (Limits) Flag AorP 

CFSB-1 01-S0-1 0-12MS Antimony 62 (75-125) UJ (all non-detects) A 
(CFSB-101-S0-0-0.5 
CFSB-1 01-S0-0.5-2 
CFSB-1 01-S0-1 0-12 
CFSB-118-S0-0-0.5 
CFSB-118-S0-0.5-2 
CFSB-118-S0-1 0-12) 
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For CFSB-101-S0-10-12MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, and Magnesium percent recoveries (o/oR) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS o/oR, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-117506-1 

Sample Analyte Flag AorP Reason 

CFSB-101-S0-0-0.5 Antimony UJ (all non-detects) A Matrix spike (%R) 
CFSB-1 01-S0-0.5-2 
CFSB-1 01-S0-10-12 
CFSB-118-S0-0-0.5 
CFSB-118-S0-0.5-2 
CFSB-118-S0-10-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-117506-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 
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LDC #: 36804D4a 

SDG #: 460-117506-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

/lo<>I.O C
METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 2; l ~1o! I 'f 
Page:-+..ofi 

Reviewer: 2::, <;:;;::> 

2nd Reviewer: o--=:::-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

" 

I ~alidaficn Area I I Comments 

Sample receipUTechnical holding times A l \z.o- 'Z...'\.\ \. \p 

ICP/MS Tune " Instrument Calibration {:>.... 

ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Internal Standard (ICP-MSl 

Sam ole Result Verification 

()vo~ll '"'· 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-101-S0-0-0.5 

CFSB-101-S0-0.5-2 

CFSB-101-S0-10-12 

CFSB-118-S0-0-0.5 

CFSB-118-S0-0.5-2 

CFSB-118-S0-1 0-12 

CF~44a-S0-0-0.5Pb 
CFSB-1 01-S0-1 0-12MS 

CFSB-1 01-S0-1 0-12DUP 

CFSB-118-S0-0-0.5MS 

CFSB-118-S0-0-0.5DUP 

~ 
)'--.J 

Sw ~0,-- (2:,') ( '-D "") 

~ vuY' 
p..__ 
p;,.,_ L.c=., ""-

\'-..') 

I><. 
lA 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

t=o 
~ 
!Jo.. 
~ 

s~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-117506-1 

460-117506-2 

460-117506-3 

460-117506-4 

460-117506-5 

460-117506-6 

460-117506-7 

460-117506-3MS 

460-117506-3DUP 

460-117506-4MS 

460-117506-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/20/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

I 

Notes: _______________________________________ _ 
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LDC #: ~~d~:P~(' VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. / 

Cooler temperature criteria was met. 
__..--

II. /CP/MS Tune 

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 
,-

Were %RSD of isotopes in the tuning solution s5%? 
,.-

Ill. Calibration 

Were all instruments calibrated daily, each set~up time? 
_.,.-

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /' 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? /' 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks /' 
validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
,_. 

Were the ABsolution percenl recoveries (%R) with the 80-120% QC limils? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each malrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or _.,.-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):;. 20% for 
waters and:;. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / used for samples that were.::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
_,.-

Was an LCS ana/vzed oer extraction batch? 
_,.--

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_iof.2_ 
Reviewer: -:3= 

2nd Reviewer: c,,......---

Findings/Comments 



LDC #: '.>10&>\.\:\) ~a.. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? #' 

IX. ICP Serial Dilution 

Was an ICP serial dilution an~~~zed if analyte concentrations were > SOX the MDL / 
ICPl/>1 OOX the MDUICP/MS ? 

Were all oercent differences l%Ds) < 10%? r 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X/11. Field blanks 

Field blanks were identified in this SDG. r 
Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

Page: 'Zof z._ 
Reviewer: :J,Q 

2nd Reviewer: "' .,..---

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__J,of~ 
Reviewer: 0'0 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.rn A, ''"'' I ;_,.IT .Ill I 

\- \-0 <sb, As, Ba, Be, Cd, Ca Cr Co Cu Fe Pb Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zd, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

\ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe~b)Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Q_t,;_~-~ 1\"1, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn/Ho, Ni."K Se Ao, Na, Tl, V, zil;JMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

dc_·.(o -l AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn,tHdl Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'-" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lni=AA AI ~h A~ R~ RP r.rl r.~ r., r.n r., I=P Ph Mn Mn Hn N; K ~" An N~ Tl \1 7n Mn R ~n T; 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 36804D4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

F.! ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of~ 
Reviewer: '3,Q 

2nd Reviewer: =t. 

'=-"'ri'N"-1"-:A:'- Was a matrix spike analyzed for each matrix in this SDG? 
--'+-'*""N,IA'-'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken . 

.VELIV ONLY: 
'y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
J 

EL I M~ti•l I 
MS 

I I I 
MSID Aoal!.!te 0'8:ecclfe9!: Associated Samgles 

~~~~~~:~::~ 8 Sb 62 1-6 

Comments: 8: AI Ba Ca Fe M > 4X 

3680404a.wpd 



LDC #: 3b8o~W~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R:::: Found x 100 
True 

Standard ID 

-;r.c..\J 
\0'-'S\ 
_:s;;c....'J 
\1\'..:SO 
:soJ 
~>Y 
CL\J 
\('..\'\ 

CL>J 
'Zo<::S: \ 
CJ:._-.} 
\0',,0 

Where, Found =concentration (in ug/l) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalcJIIated 

TYpe of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) V'o ~~~ct'-- \.S.OO u~'- l 0\%'?--

ICP/MS (Initial calibration) \\ I. .'6( """'\ '-- ~-~'-- q'6 Y.,<;?-. 
~ ~ 

CVAA (Initial calibration) 
~ "S., oo~_,.~.._ s.~'- \00%.~ 

ICP (Continuing calibration) ?b ~1...\----- u~'- l."S::,o ~ '-- q_\"1..~ 

ICPIMS (Continuing calibration) \J ~-,"L~\1....- SOvq\1.- '1.._to%<?-
'-.J 

CVAA (Contining calibration) ~ s-OD'-1.: V"'' \ \.._. s -..J'0-}'-- (Oe:,%_'2_ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eegad:ed 

%R 

\o\'7(?-

q~~; ... ?-

\oo'YQ?--

C\.1_ ""/o~ 
q_ (a «:>(,. ~ 

\OO~f..~ 

I 

Page:___i_ of~ 
Reviewer: L5Q 

2nd Reviewer: 0~ 

Acceptable 
(YIN) t 

~ 
\ 

~ 

Commenffi: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #:~'VI.\""\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\ of}_ 
Reviewer: CS~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI x 100 
I 

Sample ID 

,cs, ~"0 
2-c~-\~ 

\_(...'::, 

\ ;s;:. 'L'-:::> 

~s 

\-<::.~:"2..-\ 

"u'Q 
C)c':. \"'\ 

~ 
DC::.'--~ 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
f>.A. ~ 10, _eo~'- 2...= "!~\\.-__, ~ 

Laboratory control sample ?\::.:> (~..~;_~,<:::;,~\.~ \ '-'<l.o "'ci~ 
Matrix spike (SSR-SR) 

~ o, o'bb-=s'M~\~ o---=>~ ~~ 

Duplicate -z"' bO'S,~~\.~ 'S&~IM~~ 
'--'___) 

ICP serial dilution 
~ \ \ '\ '\. \)() \.Jq_ \ '--" \ \ '1:-'S,. '-'<0 0~ '-

I Recalclllated I 
I %R/RPO/%D I 

'{o%?--

C\.""<... ~ % "?-

9,~o;o~ 

4 "'/.,.~'-<"" 

4~<X.v 

Acceptable 
%R/ RPD/%0 (YIN) 

~-u=y_r;;;_ ._._j 

Of\.:-t %? 

%'\"t<.~ 

u, ~~c.~ 
<-\-~/CO '-.[} 

Comments:-----------------------------------------------------------------------------------------------------------------



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___J..__of_\ 
Reviewer: GO 

2nd reviewer: 6 . .-

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ G::,::~=-)...:..._V,._ ___________ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FVl(Dill Q·,\"".., _ Recalculation:(j.l"""\.1....-' C:s.o""'-'\.\(~'-. 
(ln. Vol.) <-<..,;> '-'> ') ) 

Raw data concentration 1?'9 ~I.\~'-- (l. \La.,) Co,~1o?s) 
Final volume (ml) ~~-:= 'g:,~ - -" 

RD = 
FV = 

Initial volume (ml) or weight (G) "S"'- .\.-0 , \,\ "Z.c,. 
Dilution factor <>/ , • ,, _;, 

f->SCw:l.<:.,: 0 c~ 

ln. Vol. 
Dil = 

Reported Calculated 
Conc~~~ration Concentration Acceptable 

# Sample ID Analyte •• v,) f. 'l (YIN) 

\ '~Ao,. {).o"3.~ o.~ ~ 
z.. ~.._) '!Ct-i1.-<> 9;(j)_o 
~ L-V\. "2.'\,'0 ?-"' .o 
lt ~s z.s 2-'S'. 
s v \."\ {,"'\ 

l.o ~ S.~-\ !:;,'-\, .\ 

1 ~ \S."D \~:is ~ 

Note: ______________________________________________________________________________ __ 
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LDC Report# 3680406 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

August 23, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-117506-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-1 01-S0-0-0.5 460-117506-1 Soil 07/21/16 
CFSB-1 01-S0-0.5-2 460-117 506-2 Soil 07/21/16 
CFSB-101-S0-10-12 460-117506-3 Soil 07/21/16 
CFSB-118-S0-0-0.5 460-117506-4 Soil 07/21/16 
CFSB-118-S0-0.5-2 460-117506-5 Soil 07/21/16 
CFSB-118-S0-10-12 460-117 506-6 Soil 07/21/16 
CFSB-1 01-S0-0-0.5MS 460-117506-1MS Soil 07/21/16 
CFSB-1 01-S0-0-0.5MSD 460-117506-1MSD Soil 07/21/16 
CFSB-1 01-S0-1 0-12MS 460-117506-3MS Soil 07/21/16 
CFSB-1 01-S0-10-12MSD 460-117506-3MSD Soil 07/21/16 
CFSB-1 01-S0-1 0-12DUP 460-117506-3DUP Soil 07/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples! Analyte (Limits) (Limits) Flag AorP 

CFSB-1 01-S0-1 0-12MS/MSD Fluoride 194 (90-110) 185 (90-110) J+ (all detecis) A 
(All samples in SDG 460-117506-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference material (SRM) samples were analyzed as required by the methods. 
Percent recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-117506-1 

Sample Analvte Flag AorP Reason 

CFSB-101-50-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFSB-101-S0-0.5-2 duplicate (%R) 
CFSB-101-S0-1 0-12 
CFSB-118-50-0-0.5 
CFSB-118-50-0.5-2 
CFSB-118-50-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-117506-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-117506-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3680406 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-117506-1 Level IV 
Laboratory: Test America. Inc. 

Date: g \. \:> \\\0 
Page:__l_ofl 

Reviewer: ~'\:) 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'" 

I llalidaticn A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

"' '" ,, ' ••< 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-101-S0-0-0.5 

CFSB-101-S0-0.5-2 

CFSB-1 01-S0-10-12 

CFSB-118-S0-0-0.5 

CFSB-118-S0-0.5-2 

CFSB-118-S0-10-12 

CFSB-1 01-S0-0-0.5MS 

CFSB-1 01-S0-0-0.5MSD 

CFSB-101-S0-10-12MS 

CFSB-1 01-S0-10-12MSD 

CFSB-1 01-S0-1 0-12DUP 

. 

•\ I I Comments 

A l \2..-\\\\.£1 
~ 
~ 
~ 

t---> 
&.0 ~9::. (_-.,,<6) (_ "'\' \ o') 
~ 'V...J? 
~ Lcs=::.\Q ~- ~~ 

0 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-117506-1 

460-117506-2 

460-117506-3 

460-117506-4 

460-117506-5 

460-117506-6 

c..~ 460-117506-1MS 

~ 460-117506-1MSD 

1:-- 460-117506-3MS 

-.\, 460-117506-3MSD 

.\.., 460-117506-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

Soil 07/21/16 

I 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\3680406W.wpd 1 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdim::r times were met. 
/' 

Cooler temoerature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-uo time? 
r 

/ 
Were the prooer number of standards used? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limils? 

Were titrant checks performed as reauired? (Level IV onlvl 
r 

Were balance checks performed as reauired? fLeveiiV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the ·MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL<::, 2X CRDL for soil) / was used for samples that were~ SX the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? / 

Were the LCS perc~~t recoveries (%R) and re~~tive percent difference (RPD) / 
within the 80-120% 85-115% for Method 300.0 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? r 

WETC-EPA_2010.wpd version 1.0 

Page:lof'2.. 
Reviewer: ,30 

2nd Reviewer: 0 ..---

Findings/Comments 



LDC #:._~ __ 9o;___ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable .,.... 
to level IV validation? 

Were detection limits < RL? 
/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in thB field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 

Page: e.otZ.. 
Reviewer: -:>"C? 

2nd Reviewer: C ,c" 

Findings/Comments 



LDC #: rl;;G~'ii)O VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

" ,Jn P~r~m"t"r 

l- ~ I pH TDS eM NO, NO, SO 0-PO Alk tN~H, TKN TOC Cr6+ CIO. - ~ 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH TKN TOC Cr6+ CIO 

fJC-\-~ pH TDS Cl F NO, NO, SO 0-PO Alkt~H, TKN TOC Cr6+ CIO. 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

/J.C'.~-1.\ pH TDS Cl ( F')NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO. 

pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I PH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I ni-l Tn~ r.l I= 1\10. 1\10. ~0. 0-PO Alk r.N 1\11-1. Tl<l\l TOr. r.rR+ r.IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: =::: 

Comments: ___________________________________ _ 
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LOG #: 3680406 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___l_of_i_ 

Reviewer: w'S2 
2nd Reviewer: .kt 

(~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y!N N/A Were all duplicate sample relative percent differences (RPD) .:o_ 20% for samples? 
CeVEL IV ONLY: 
tJ2 N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" >In Mot•;v 6o oluto • • RPn II • ,;tol "' . 
9/10 s F 194 (90-110) 185 (90-110) All J+det/A (del) 

Comments: ________________________________________________________ _ 

MS·MSD.wpd 



LDC#: ~\)(a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of U~ was recalculated.Calibration date: "1. \:?A\\ \Ll 

Page:____l_ of l 
Reviewer: <:3-Q 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

..:S"c>..) \\'..~ 
Calibration verification 

-.:::s6....:> ~ '- 'b"l> 
Calibration verification 

[_c..-..J ho•."'::><, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

6-) s4 

s5 

s6 

s7 

c...~ 
f'::.u~ 

I) • fl'\ """\ '-
~ 

~ b.i.~~'-

~ Oi\1'\~\... 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or r" r orr" (Y/N) 

0 -0.0173 

0.01 0.516 0.99976 0.99989 

0.025 1.21 

~~ 0.05 2.35 

0.1 4.71 

0.2 9.13 

0.4 17.6 

-"'-.;:0"'0-

tll:z.v.,.. \ '-- l 00 %\:'!. LoaY-?-..._, 

\~'- q_"S -'1::.'% 12... q -s,B,(.e.._ 

\~"- q, ."t /.~ l\.1 -"' '1.?-

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'---------------------------------------------

_!f-~c.N'~':J 



LDC #: '2,~\)1,0 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \.of '---
Reviewer: .:::S"V 

2nd Reviewer: g 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =(S-Ol x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC~ 
Laboratory control sample 

\S:~~ 

l--"\.S 
Matrix spike sample 

l\ '..'Z-'0 
\--\Sv Duplicate sample 

'Z-0', s:-s 

S= 
D= 

Comments: ...>.f:~ ~ ;\ot~ 

TOTCLC.B 

Element 

~ 

c.~ 

p 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

q~~~~\~ Lo~~ 

(SSR-SR) 

ZS"\~~ 7.:1~~"'5, 

S'--1--~~~ 'b'S·~z,~~ 
'-'._} 

I e:ecalc111ated 

II 
eeeoded 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

Cfl'/.\<- q'l "lu~ 
~·· 

egg,;:?-- 8:,i)C~ ~* 

4-""'(:~ 4 o;: ~X'a ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method .<?m - ~~ 

Page:~ of~ 
Reviewer:~ 

2nd reviewer: 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,.-:-'C7."-=::::,":-:=>-"---"c_7'w='----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = f><" 0 , CYL2-"3 ~ C(. "b <..e- '\- Recalculation: 

# 

~ :: 0 S) \o-z._. 

~u:::.- 'S..~ I 
'~ w- 0 ~"\ - ' - ' '"' 
Sample ID 

l 
2. 

~ 

4 
0 
L:, 

Analyte 

L.-0 

\ 
-L 
"f' 

\ .\r 

Reported Calculated 
Conce-~~ration 

( 
Conce-~t[ation 

( '-'> ) 
Acceptable 

(YIN) 
'-'~ 

C).-1 \ ~ 0-[0 

o,-so ().so 

D :z-1 o:z..i 
\.'~0 \ :a~o 
l ''?;. "S: \ ,2,"';: 
\, \o\ t lo\.. ,\.( 

Note: _____________________________________ _ 

RECALC.6 



08/29/16 
The attached zipped file contains five files: 

File Format Description 
I) Readme_ ColumbiaFalls _ 082916.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 240-66695-1_ TestResultsQC _ vl.xlsx 240-66695-1 36804A 
3) 240-67138-I_TestResultsQC_ vl.xlsx 240-67138-1 36804B 
4) 460-117203-1_ TestResultsQC _ vl.xlsx 240-117203-1 36804C 
5) 460-117506-1_ TestResultsQC _ vl.xlsx 240-117506-1 36804D 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC #: 3b'&11 EDD POPULATION COMPLETENESS WORKSHEET Date: 0~~~1; ?· 
Page:_1_o! 1 

2"' Reviewer: Jilt: 

The LDC job number listed above was entered by$. 

I I EDD eracess I I CornmectslActicc I 
I. EDD Comnleteness -

Ia. - All methods nresent? i 

lb. -All samnles nresenVmatch re~'~ort? L 

I c. - All renorted analvtes nresent? ~ 
ld. ~~or100% verification of EDD? v 

I\./ 'v 

II. EDD Prenaration/Ent.v -
II a. - Carrvover U/J? t.f 
lib. -Reason Codes used? If so, note which codes J 
lie. -Additional Information ~~C Level, Validator, 

N Date, Validated YiN, etc. 

Ill. Reasonableness Checks -

lila. 
- Do a_l:,~ualified NO results have NO qualifier 

I (i.e. UJ? u 
- Do all qualified detect results have detect ~ 

I lib. I aualifier (i.e. J)? 

- If reason codes used, do all qualified results -Ill c. have reason code field oooulated? 

-Does the detect flag require changing for blank y '.td Ill d. I aualifiers? If so, are all U results marked NO? 

Ill e. - Do blank concentrations in report match EDD, y where data was qualified due to blank? 

-Were any results rejected for overall 

rJ 'AlA Ill!. assessment? If so, were results changed to 
nonreportable? 

- Is the readme complete? If applicable, were yl lllg. edits or discrepancies listed in the readme? 

Notes:-------------------------------

EDD Population Checklist.wpd 



~WJuli.J LABORATORY .DATA CONSULTA~TS, INC. . 
:, , , , , , , , , , , , , 2701 Loker Ave. West, SUJte 220, Carlsbad, CA 92010 Bus. 760-827-1100 Fax. 760-827-1099 

LC>c= 

Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

September 13, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on August 23, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #36929: 

Fraction SDG# 

240-67 463-1 
240-67693-1 

Semivolatiles, Chlorinated Pesticides, PCBs, Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA National Functional Guidelines for Inorganic Superfund Data Review, August 
2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\RouxAssociates\Columbia Falls\36929COV.wpd UL-SF 



Level IV 3,420 pages-DL Attachment 1 

EDD LDC #36929 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE SVOA Pest. PC8s (6020AI F CN-

f-DC SDG# REC'D DUE (82700) (80818) (8082A) 74748) (9056A) (90128) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 240-67 463-1 08/23/16 09/14/16 0 10 0 5 0 9 0 9 0. 9 0 9 

8 240-67693-1 08/23/16 09/14/16 0 4 0 2 0 4 0 4 0 4 0 4 

i 

otal T/CR 0 14 0 7 0 13 0 13 0 13 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 

Shaded cells indicate Level IV validation (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs l:\Roux Associates\Columbia Falls\36929ST.wpd 



LDC Report# 36929A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 9, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67463-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-043-S0-0-0 .5 240-67463-1 Soil 07/18/16 
CFISS-043-S0-0.5-2 240-67 463-2 Soil 07/18/16 
CFISS-042-S0-0-0.5 240-67 463-3 Soil 07/18/16 
CFISS-042-S0-0.5-2 240-67 463-4 Soil 07/18/16 
CFISS-006-S0-0-0.5 240-67 463-5 Soil 07/19/16 
CFISS-006-S0-0.5-2 240-67 463-6 Soil 07/19/16 
CFISS-002-S0-0-0.5 240-67 463-7 Soil 07/19/16 
CFISS-002-S0-0-0.5RE 240-67463-7RE Soil 07/19/16 
CFISS-002-S0-0.5-2 240-67 463-8 Soil 07/19/16 
CFISS-DUP1-SO 240-67 463-9 Soil 07/19/16 
CFISS-006-S0-0.5-2MS 240-67 463-6MS Soil 07/19/16 
CFISS-006-S0-0.5-2MSD 240-67 463-6MSD Soil 07/19/16 

1 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\36929A2A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by tlie laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:ILOGINIROUX ASSOCIATESICOLUMBIA FALLS\36929A2A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (In Days) From Sample 

Sam ole Comoound Until Extraction Collection Until Extraction Flaa AorP 

CFISS-002-S0·0·0.5RE All compounds 17 14 J- (all detects) A 
UJ (all non-detecls) 

II. GC/MS Instrument Performance .Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were Jess than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
Jess than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were Jess than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Comnound %0 Samples Flag AorP 

08/04/16 2,4-Dinitrophenol 24.5 CFISS·006-S0·0.5·2 UJ (all non-detects) A 
(0435) 4-Nitroaniline 24.2 UJ (all non-detects) 

4 
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Associated 
Date Compound %0 Samples Flaa A or P 

08/04/16 Benzo(g,h,i)perylene 23.6 CFISS-006-S0-0.5-2 J+ (all detects) A 
(0435) 

08/07/16 Bis(2-ethylhexyl)phthalate 20.8 CFISS-002-S0-0-0.5RE NA -
(0920) Di-n-octylphthalate 29.1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits! Compound Flaa AorP 

CFISS-002-S0-0-0.5 2-Fiuorobiphenyl 22 (27-84) All compounds J- (all detects) A 
Nitrobenzene-d5 22 (28-92) UJ (all non-detects) 
2-Fiuorophenol 17 (21-84) 
Phenol-d5 18 (22-88) 

Additionally, surrogate recoveries (%R) were not within QC limits for sample CFISS-
006-S0-0-0.5. Using professional judgment, no data were qualified when one base or 
one acid surrogate %R was outside the QC limits and the %R was greater than or equal 
to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) and relative percent differences 
(RPD) were not within the QC limits for CFISS-006-S0-0.5-2MS/MSD. No data were 
qualified for MS/MSD samples analyzed greater than or equal to a 5X dilution. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R(Limits) Samples Flag AorP 

LCS 460-381900 2-Nitrophenol 62 (63-1 03) CFISS-043-S0-0-0.5 J- (all detects) p 
Hexachlorobutadiene 55 (60-105) CFISS-043-S0-0.5-2 UJ (all non-detects) 
Hexachloroethane 51 (60-94) CFISS-042-S0-0-0.5 
Naphthalene 61 (64-99) CFISS-042-S0-0.5-2 

CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 
CFISS-DUP1-SO 

X. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration Cua/Kal 

Compound CFISS-006-S0-0-0.5 CFISS-DUP1-$0 RPD (Limits) Flag AorP 

2-Methylnaphthalene O.Q18 0.017 6 (S50) - -

Acenaphthene 0.14 0.16 ·13 (S50) - -

Anthracene 0.53 0.52 2 (S50) - -

Benzo(a)anthracene 1.7 1.7 0 (S50) - -

Benzo(a)pyrene 2.0 2.0 0 (S50) - -

Benzo(b)fluoranthene 2.6 2.5 4 (S50) - -

Benzo(g,h,i)perylene 1.8 1.6 12 (S50) - -

Benzo(k)fluoranthene 0.85 0.99 15 (S50) - -

Carbazole 0.31 0.30 3 (S50) - -

Chrysene 1.9 1.9 0 (S50) - -

Dibenz(a,h)anthracene 0.46 0.39 16 (S50) - -

Dibenzofuran 0.10 0.11 10 (S50) - -

6 
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Concentration lua/Kal 

Comoound CFISS-006-50-0-0.5 CFISS-DUP1-50 RPD ILimitsl Flaa AorP 

Fluoranthene 3.6 3.7 3 (S50) - -

Fluorene 0.17 0.17 0 (S50) - -

lndeno(1 ,2,3-cd)pyrene 1.9 1.7 11 (S50) - -

Naphthalene 0.037 0.035 6 (S50) - -

Phenanthrene 2.2 2.3 4 (S50) - -

Pyrene 3.2 3.3 3 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed unusable as follows: 

I samele I Com~ound I Flag I A orP I 
I CFISS-002-S0-0-0.5RE I All compounds I 

R 
I A 

I 
Due to continuing calibration %0, surrogate %R, and LCS %R, data were qualified as 
estimated in nine samples. 

7 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

8 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 240-67463-1 

Sample Compound Flag AorP 

CFISS-006-S0-0.5-2 2,4-0initrophenol UJ (all non-detects) A 
4~Nitroaniline UJ (all non-detects) 

CFISS-006-S0-0.5-2 Benzo(g,h, i)perylene J+ (all detects) A 

CFISS-002-S0-0-0.5 All compounds J- (all detects) A 
UJ (all non-detects) 

CFISS-043-S0-0-0.5 2-Nitrophenol J- (all detects) p 
CFISS-043-S0-0.5-2 Hexachlorobutadiene UJ (all non-detects) 
CFISS-042-S0-0-0.5 Hexachloroethane 
CFISS-042-S0-0.5-2 Naphthalene 
CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 
CFISS-OUP1-SO 

CFISS-002-S0-0-0.5RE All compounds R A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%0) 

Continuing calibration 
(%0) 

Surrogate spikes (%R) 

Laboratory control samples 
(%R) 

Overall assessment of 
data 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

9 
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LDC #: 36929A2a 
SDG #: 240-67 463-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: '1 frhb 
Page:_Lof IJr 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

81' 

9 

10 

11 

12 

13 

I llalidaticc Ama I I Com meets 

Sample receipUTechnical holding times A iS"" 
GC/MS Instrument performance check ../:::, 

Initial calibration/ICV D.,A 0
/• 1109 !:.. 'Z<J (]/ ]C>/ ;:..30 

Continuing calibration ,sw co( "'- 7--0 
Laboratory Blanks ..D. 
Field blanks N 
SurroQate spikes _svJ 
Matrix spike/Matrix spike duplicates .=,W 

Laboratorv control samoles ~vJ t.v::> 

Field duplicates svJ Q -· <; l (J 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFISS-043-S0-0-0.5 

CFISS-043-S0-0.5-2 

CFISS-042-S0-0-0.5 

CFISS-042-S0-0.5-2 

CFISS-006-S0-0-0.5 

CFISS-006-S0-0.5-2 

CFISS-002-S0-0-0.5 

CFISS-002-S0-0-0.5RE 

CFISS-002-S0-0.5-2 

CFISS-DUP1-SO 

CFISS-006-S0-0.5-2MS 

CFISS-006-S0-0.5-2MSD 

(} 

() 

A 
6 
A 

A 
D. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\36929A2aW.wpd 1 

I 

o =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

240-67 463-1 

240-67 463-2 

240-67 463-3 

240-67 463-4 

240-67 463-5 

240-67 463-6 

240-67463-7 

240-67463-7RE 

240-67 463-8 

240-67 463-9 

240-67 463-6MS 

240-67463-6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

I 



LDC #: 36929A2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67463-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client 10 LabiD 

14 

15 

16 

117 

Notes· 

l Wo 1\110- ""?<o\ "o ( ") 

11 14\? 4io0 - ~.,,..., ~ 

L:\Roux Associates\Columbia Falls\36929A2aW.wpd 2 

Matrix 

Date: Cj / 1 j .b 
Page:_2:of t--

Reviewer: -b 
2nd Reviewer: 

Date 



LDC #: } &"\ v ''Pr d-o-- VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I i 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_82700_rev01.wpd 

Page:_i_ot_ ;?.-
Reviewer: F-7 

2nd Reviewer: r~ 



VALIDATION FINDINGS CHECKLIST Page:Yof.,.... 
Reviewer: F'l 

2nd Reviewer:~ 

Validation Area Flndln s/Comments 

• e .< o""~ - o ~· - '" - ' : ;• • _ ' ' ' ' " ' , - , 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4~Chlorophenyl-phenyl ether FFF. Di·n-octylphthalate VYY_. 2,3,5-Trimethylnaphthalene I 
B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a}pyrene 8888. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamtne JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)Huorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenyJether KKK Dibenz..(a,h}anthracene DODD. c;is/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobe.nzene LLL Benzo{g,h,i}perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis{2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TIT. 1-Methy/naphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane 11. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo{b)thiophene NNNN. I, :z.., 'to':>-

\.! -\.r<!c.h~ ro lot "1-l.--. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. "2., ~' ...,., (, -

- r dr<~thlo ro p heN:> 1 
R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



Loc #: 3C&>"l "J-1 A a.,___, VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~rcled dates have exceeded the technical holding times. 
( Y N/A Were all cooler temperatures within validation criteria? 

METHOD : GC/MA BNA SW846 METHOD 8270D 

Sample ID Matrix Preserved Sampling Date I/ Extraction :::J 
i 0:.,0 I\.... 11\""11\~ 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

HT 8270.wpd 

~-'-10 hiP 
I 

Page:__l_ot_l_ 

Reviewer: ~ , 
2nd Reviewer:_"'~=:.... 

Total# 
Analysis date of Days Qualifier 

lS 1"1 "1..1 11 j- /IIIJ/; ~ 
w.d-tDEt r-



LDC#: <3 ~ '7;). '7;;) C)<:?. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

' 'I l'lllf"\ VVGI:, C1. I,.UIILLLIUIII!:J l.,diiUldliUII ~lCUIUdiU dLIGIIYL.t::'U dllt::d~l UIH . .;t;: t:Vt::'IY IL IIUUI~ Ul :Sdiii!Jit::' i:::l.lli::l.ly::;l::i lUI eacn IOS(fUmenit 

~N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
('l\.114' }.JJA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Sa~es 

- IS( l4lllP u.N 1-\\-\ --2-'l- • s: b_, ",J. '2.-..1. 
~ 0'\- 2> ~ a-e- "2. '-1-· ""],.. ...M?> 4140- '?~\"iOV 
t Lll ;L~.(p .JL 

I~ ~~~t I 
evJ 

I 
t:e~ 

I 
').()," 

I 
I ~. r:t: p- :t9, 1 

CONCAL.wpd 
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Reviewer: FT 
2nd Reviewer: C. 

Qualifications 
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LDC #: -3 6 'J .) ~;I} .;) CiC_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Pie see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __(of_./ 
Reviewer: FT 

2nd Reviewer=-c..__ 

/!:~--'77/7-:A,_ Were percent recoveries (%R) for surrogates within QC limits? 
N N/ ) If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 

Y N /A If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID Surrogate %R (Limits) Qualifications 

5 ~~=l: Z!t> _( '2.!;- 92:_]_ (\ 0 "\_ ..... ..._)! 

( ) u 
( ) 

( ) 

( ) 

( 

J- /'JA.J I A o.\\ Hv l'l 0-tOe 

It 

( ) 

( ) 

( 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

(NBZ) = Nitrobenzene- dS (2FP) = 2-Ftuorophenol 
(FBP) = 2-Fiuorobiphenyl (TBP) = 2,4,6 -Tribromophenol 
(TPH) = Terphenyl- d14 (2CP) = 2-Chlorophenol - d4 



LDC#: d~/d ~~~""L., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~of_7 
Reviewer: __ FT_ 

2nd Reviewer: f2::l. 

?fel¥se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
( ~N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
·--

QN NtA ...................................... ........... , ....................... , .................... !-''""''-" .................................... 

YIN A<iiA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MSIMSD ID Compound %R (Limits) %R (Limitsl RPD (Limits} Associated Samples Qualifications 

ll o.J ) 2--- H ,.,.I "iv ''R -t-~ ~rP o~t .1 ( ) Co 1'}0 a. <.< ....0 ~f. '01-
'h'mi"+ ( ) ( ) ( ) l\ 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: ..SG 70J.7'A.:>"L VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

)"le~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated SallJ.E.!es 

Lt.<;. illnt:l - N """2.. (~::!>-)o?J ( ) ( ) _l..-v I q 10 
~111"'100 lA SS" ( I:.0-10::0.) ( ) ( ) ...M.~ '-\1.. 0 -...3.£ \:'\00 

~ 5\ !C,o-~q ( ) ( ) 

.....s b\ c CA-9'11 ( ) ( ) ./_ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ .L l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( l 

LCSLCSD.wpd 
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Qualifications 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270D) 

Concentration tua/Ka1 (<50) 

Compound 5 10 RPD 

w 0.018 0.017 6 

GG 0.14 0.16 13 

w 0.53 0.52 2 

CCC 1.7 1.7 0 

Ill 2.0 2.0 0 

GGG 2.6 2.5 4 

LLL 1.8 1.6 12 

HHH 0.85 0.99 15 

ww 0.31 0.30 3 

DOD 1.9 1.9 0 

KKK 0.46 0,39 16 

JJ 0.10 0.11 10 

yy 3.6 3.7 3 

NN 0.17 0.17 0 

JJJ 1.9 1.7 11 

s 0.037 0.035 6 

uu 2.2 2.3 4 

zz 3.2 3.3 3 

V:IFIELD DUPLICATES\36929A2a.wpd 
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Reviewer: /7 

2nd Reviewer: V 
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LDC #: .3 tb '7 dJ. / /Jcl <(_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer: so;:__ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Find in~ Qualifications 

I I I 
4 

I 
/b..\~ I e?< y_::c:G:J ~~dJ I R/A 

I 

I 
~- l· 

Comments: __________________________________________________________________________________________________________________ __ 

OVR.wpd 



LDC#: 
..s 6 '7',). 'j -":} ;> "-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
/ 

Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/28/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Where: 

Recalculated 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.1 

1.0338 1.0338 3.7 

1.1982 1.1982 7.3 

1.1403 1.1403 4.2 

0.8007 0.8007 7.7 

1.0437 1.0437 15.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.1 

3.7 

7.3 

4.2 

7.7 

15.2 



LOG#: 
.36./'a-"J"J Q ~. 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Q-1., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A,.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = conlinuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration qf compound, ~=Concentration of internal standard 

I Reported I Recalculated II Reported I Recalculated I; 
Standard ID Calibration 

Date 
Compound (Internal Standard) Average RRF 

(Initial) I - I - ~ ~ I ~ I # 

1 1- c..vJ 
IJ~.=>S 

2 

3 

~ 
11~ 

~ 
D"'!'Z-0 

11 1'1 11"' A. 

!.> 
16)6! 

lAi.L 

\'Ebt 
1-:r.:t:- J. 

'hltll (., 

\; 

<ih/J!o 

(1st IS) 1- svo-z 
(2"' IS) 1-0?>3>~ 
(3" IS) 1 . 1'1l!.2--
(4"1S) 1·1403 
(5• IS) o. <;,oo7 
~ I· og3:7 

(1st ISl 

(2~ IS) 

(3"1S) 

(4"' IS) 

(s• IS) 

(6" IS) 
,, 

{1st ISl 

(2~1S) 

(3" IS) 

(4.1S) 

(5111 IS) 

(6111 ISl 

(CC) (CC) . 

J.co'\ '? 
_l.o9-\ 

__i.L,_il 
-oSY 

9-~ I __j~ 
_l-_9 I l·"l 

1-11?, n 7- 1 I 1. 
J. n-z- l·l1'Y -z--. '){ 1 v-25 
_Q.~91\ 

1 ;).. 1 ..: 
0.~911 
~ :L1'-\ 

II-~ I li:L 
llP • "? I IJ ... -) 

\· (oO 1 -tool ~-7 I ~:--, 
\.0~'::> .o{? 0 .o 0 -~ 
1·1'-11 l·l't 't-~ __:!_." 
1-1~ clQp .:..':\:_ _L• 
0. SN '-t lP o . .)sl-!1k s-.., $'_'I ...l 
I . \"04- . J·lll': l:b- '-1 J;.'-1_ 
j. {,.-::)-~ '1,1-:? Jl-"' -~ 

1.01-\?;l \-of')_) 0-'1 f);-
\.p-lY i.IY'V '-1-- I I.Ji, 

'. \a.?1 i<d '1-·P--- '+~ 
0."\b1~ O.cih/Y ~,~ ').(},')( 

. 1-1 (o PJ t. n., v __ll- ~, 1\-4 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C ./ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

Sample 10: -:11: l 

Surrogate 
Spiked 

Nitrobenzene-dS )-6.0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Pheno1-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 
' I 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nltrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromopheno/ 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-F/uorophenol 

2,4,6-Tribromophenol 

2-Ch/orophenol-d4 

1 ,2-Dichlorobenzene-d4 

~I U~t:1!r.At ~ wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

<J,.?-~ '3~ 
<~·11 I :3'1 
JO,~ ~I 

lo. '~ ,.q 

4:> ·4., 21o 

H~ ?..§" 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

33 () 

S"') 
4\ 
~~ 

:2-(P 

~ / 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 b 'P-J /}<:).._ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:____..EI 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)ISA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I MSC- MSC 1• 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: II ~ I :Y 

I. 
Spike Sample Spiked Sample 

(~~u Concen~r~ Concen~~/ 
( """ ( ,..., 

I """ ~ ~~n v·u .. ~ ~. ~(,),n 

Phenol s .J_"') 5.4 f,l0 \-30 1.<£Y 
N-Nitroso-di-n-propylamlne N \.S4 2--IO 

4-Chloro-3-methylphenol Nl? r-?o ).\((., 

Acenap!_'lthene O.lo3 2- \K 3 -1"'1 

Pentachlorophenol (p.~ lo-1-0 ...L..tl t-J\? o.~aB§' 0-"li? 
Pyrene 5 ''2-"\ 'b-?--~ \2.- 14-~ 2. (p • .;-

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

"""'' .. ~ ,;, .. _ •... ~ -"· I MSlr.tiSC 

Percent Recovery Percent Recoverv I RPD 

c. -·· n 
c. ·-·· 

L\-tJ ~0 ~ 5(' ~~ ?~ 
't1 ~7 lo3 p, 3 \ -;,) 

4-U ~0 ~ c( 3~ 3~ 
4/ 'f1 ,~__, 11,. ~7 3' 
!0 10 14 ~~ 3--:.j :Jl 

?--?--1 1-'2--1 ·h-1 4).1 '30 ?iJ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LOG#: 3t:,/a-/MC<.. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700} 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R} and Relative Percent Difference (RPD} of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: W::. 41o0- 38'3v').-P 

-...J 
Spike Spike I I CS II .J CSD II 

<:=ii~q Concen~~~on 
I II II (W,' / Percent Recove!1 Percent Recove~ 

I I r<> \. ~r<>n I r<> j...,n 
"' "' 

Phenol 2>·'.1 "? >JA- ?-- 5:::> t-JA 1L. ((, 

N·Nitros<Hfi·n-propylamine v -:;.I\ "\.? .,; 
4-Chloro-3-methvlohenol :-'>· ? ~ ...... )!(., ~(p 55fo / 

Acenaphthene 3-7? '2. • .,.:;- g~ ~q / 
Pentachlorqphenol 1,..61 5. 9"1 <tO 90 / 
Pyrene 3·?? v ~-oO I '10 "tO tv /'f / 

/ 

I CSll CSD I 
RPD I 

/ 
./ 

/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

OD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: (;/\;/ 

...L-)!:L.£Nw/A::1. Were all reported results recalculated and verified for all level IV samples? 
\. ,.JL!.LJ:jNf..!./A:l. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&ll!.ill{JCDF)(2.0l Example: 
{A;.)(RRF)(V,)(V1)(%S) 

.11:\ J...Lr: A. = Area of the characteristic ion (EICP) for the Sample 1.0. ' compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.=( L?~ 'l.(p:;t.) ) (~o (..\ ) ( ;l.) 
I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or 
( ?_, ~~ 11~)(WIO't~~.'ll) ( 0 ·"161P) grams (g). 

v, = Volume of extract injected in microliters (ul) = (1·0~:!>1) 
v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 'zi· S" mcrl\cy only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 

# Sample ID Compound 
Co~centra\ion C~ncentrati~n 

Qualification 

RECALC.wpd 



LDC Report# 36929A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67463-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-043-S0-0-0 .5 240-67 463-1 Soil 07/18/16 
CFISS-042-S0-0-0.5 240-67 463-3 Soil 07/18/16 
CFISS-006-S0-0-0.5 240-67 463-5 Soil 07/19/16 
CFISS-002-S0-0-0.5 240-67463-7 Soil 07/19/16 
CFISS-DUP1-SO 240-67 463-9 Soil 07/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36929A3A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\36929A3A_RA4.DOC 



All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFISS-006-80-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
67463-1 

No Sample Data Qualified in this SDG 
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LOG #: 36929A3a 

SDG #: 240-67 463-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 't / 6 !}t, 
Page:__! of_? 

Reviewer: p7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

111 

I ~alidaticc Area 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes I I'> 
Matrix spike/Matrix spike duplicates 

Laboratorv control samoles 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

I n, oil ,, rl' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-043-S0-0-0.5 

CFISS-042-S0-0-0.5 

CFISS-006-S0-0-0.5 

CFISS-002-S0-0-0.5 

CFISS-DUP1-SO 

0 

(J 

Notes. 

I I Com meets 

At-A 

tJ 
A. ,A g/o ru.>P I!~Y L w -

b I ttbY ~ -2-D -
/J 
tJ 
A 
N Ch 

p.. I.C---:::,. 

NO 0.:: 

A 
A 
/::. 
1\ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

-.!>,!:> 

0 = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

240-67 463-1 

240-67 463-3 

240-67 463-5 

240-67463-7 

240-67 463-9 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

I 

IH-1~ ~-(pO-?,'Yl---+-OI~ I +----1 --------t---lll--+-+--11 -------~11 
L:\Roux Associates\Columbia Falls\36929A3aW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Pesticides SW 846 Method 8081 

Area 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns:: 15% for individual breakdown in the 
§Ita~~ standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_Lot ~ 
Reviewer: ~.., 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
I i 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

internal standard area counts within ± 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

a MS/MSD matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

assessment of data was 

Level IV checkllst_8081A_rev01.wpd 

Yes No NA 

Page: '"'2-at )-.
Reviewer: -:;9 / 

2nd Reviewer: c 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::---------------------------------------------------------------------------=~===================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: 3 " "f&- '7 /j Oq, 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of __ / 

Reviewer: FT 

2nd Reviewer: 0-t 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A!C 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX} 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC#: <3 6 '7 d 9FJ 3<>.. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I eecalculated I 
Calibration Average CF/ 

I I Standard ID Dateffime Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

~ 1!<-o/11.. ~I'\"'", .... ~ .... ) t.vi"} I o'U 10? I"? .4 ?;,.J 
ty\~-1-M>< "\ ~IGI' '1::r-~ ~ 

'lQ;;; 7 ~ 
'" 0 

~1-~ .,__.._ 
,~ C!11f I too ~1·7- ~:r~;v 7--·}/ 
.Y ~ 100 tO _I \01 . .,.., 1 ~:? 

- ------ -

Page:__IPt_/ 

Reviewer:____EI 
2nd Reviewer:~ 

I Reca[CIIIated 

I %0 

'3-4 
~ 

1-.}f 
j_.-, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~of_/ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamnleiD: 

Surrogate 
Surronate Column Solked 

I I I I 
Tetrachloro-m-xylene "''"'" )- !:00·0 
T etrachloro-m-xylene cwf 1 

Oecachlorobip henyl !!Nf>V 

Oecachlorobiohenvl c!.N f' I ,II 

Samnle ID: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

DecachlorobichenvJ 

SamnleiD: 

Surrogate 
Surronate Column Solked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachloro biphenyl 

Decachlorobinhenvl 

Sample ID: 

Surrogate 
Surroaate Column Solked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachtorobiphenyl 

Decachlorobll'lhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

5''\4" 1\1£ 
~.? _\)1 

C. o.4 \')- \ 
S'Vb \2._0 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
11 'i 0 
Ill 
P-1 
\2.J ) 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Nctes:'---------------------------------------------------------------------------



LDC #: \3 fi, "f 0. 9 ;Jd "'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: _!of_/ 

Reviewer: b 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovel)' = 1 oo• (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: 14.!> 'tloO - """">,;, 'el'2. D\2 

I --- ----- f --LCs -- I' LCSD II LCS/LCSD I 
Compound Percent Recovery! Percent Recovery jj RPD I 
.. , LCS LCSD LCS I Reported I Recalc. 'I Reported I Recalc. r;:¢f Re,calc.l 

1-alS(~~:;,)_NA_ ] 0-1~ .,_.- NA II "li I 99 I gamma-BHC 

4,4'-DDT O-t?~ I ,J.t II 0.1\\.1> I ..v II ~1 ~t-1 tJ f'r_ -------~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_peslwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:~ of_! 
Reviewer: e 7 

2nd reviewer:~ 

tC l, ""• Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

"\ ~ oof· o .II~ 
' -Concentration = !A)(I.l(VJ(DF\(2.0\ Example: 

(A,,)(RRF)(V,)(V,)(%5) I 
A, = Area of the characteristic ion (EICP) for the Sample I. D. r.-v:,. '1 1 t\ · 2Dj 

compound to be measured 

"· = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( ~ 0?"2. loi-00 ') ( l,LJO) { \0 J I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or ( ~? 'ii 1?\:z.s? )P . ., t-90) ( 1 $'.-a ) ( 1 MJ ) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 
0· I I \o ~0 \'f() Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 

# Samole ID Comoound 
Co~centra~ion C~ncentratl~n 

Qualification 

RECALC_pest.wpd 



LDC Report# 36929A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67463-1 v 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-043-S0-0-0.5 240-67463-1 Soil 07/18/16 
CFISS-043-S0-0.5-2 240-67 463-2 Soil 07/18/16 
CFISS-042-S0-0-0.5 240-67 463-3 Soil 07/18/16 
CFISS-042-S0-0.5-2 240-67 463-4 Soil 07/18/16 
CFISS-006-S0-0-0.5 240-67 463-5 Soil 07/19/16 
CFISS-006-S0-0.5-2 240-67 463-6 Soil 07/19/16 
CFISS-002-S0-0-0.5 240-67463-7 Soil 07/19/16 
CFISS-002-S0-0.5-2 240-67 463-8 Soil 07/19/16 
CFISS-DUP1-SO 240-67 463-9 Soil 07/19/16 
CFISS-006-S0-0.5-2MS 240-67 463-6MS Soil 07/19/16 
CFISS-006-S0-0.5-2MSD 240-67 463-6MSD Soil 07/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data q_ualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria . 

. All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls· Data Qualification Summary· SDG 240-67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-67 463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
67463-1 

No Sample Data Qualified in this SDG 
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LDC #: 36929A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67463-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: K /s!))~ 
Page:_l_of_z._ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

l<ll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

n 

I ~alidaticc A[ea 

Sample receipUTechnical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes I,., 
Matrix spike/Matrix s~ike duplicates 

Laboratory control samples 

Field duPlicates 

Compound ouantitation/RULOQ/LODs 

Target compound identification 

(), '" ·of rlolo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-043-S0-0-0.5 

CFISS-043-S0-0.5-2 

CFISS-042-S0-0-0.5 

CFISS-042-S0-0.5-2 

CFISS-006-S0-0-0.5 

CFISS-006-S0-0.5-2 

CFISS-002-S0-0-0.5 

CFISS-002-S0-0.5-2 

CFISS-DUP1-SO 

CFISS-006-S0-0.5-2MS 

CFISS-006-S0-0.5-2MSD 

0 

'D 

Notes. 

I I Ccmmects 

6. I~ 
Atf::. •/. ~~)) ;, d ""- ;z..c.) -

b 
b. 
N 
A 
/::::,. 

[::,. \.C)> 

l'JO 0 ;::. 

.p... 
A 
b. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~ 

' c..w .e. 

9 

D =Duplicate 
TB =Trip blank 

z.,{) 

EB = Equipment blank 

LabiD 

240-67 463-1 

240-67 463-2 

240-67 463-3 

240-67 463-4 

240-67 463-5 

240-67 463-6 

240-67463-7 

240-67 463-8 

240-67 463-9 

240-67 463-6MS 

240-67 463-6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/18/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

I 

IH-1"'~ ,_~.co-?:>fl---+-~•j +-----+---ill--+-+---11 -----ll 
L:\Roux Associates\Columbia Falls\36929A3bW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:Lof 7-
Reviewer: F2 

2nd Reviewer: ;;: c 
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LDC#: dt; ?~ 9/td_6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: -~f / 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6117/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: .3 " "'dJ y /'} a/; 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: _!of_/ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 Wy lf:>lll lo ~ 12.1oo- I 'R"T#I .. fl \D oQ \O~u 

jO 3"'1 J. C-l!f~ \O oO ...:n:.co 

2 

3 

1

4

1 I I I II 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/Conc. %0 %0 

CCV 

\0.,? '.;:- _s.;:. 
...3..~ 

ill(, "1-'· 7.---- v-'Y 

I II I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: c5 ~ '7 .;2 ~-'1 a!; 

METHOD:~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)': SF/SS *100 

........... ·-·-· 
Surra ate 

I 

I 

OG~ 

Surra ate 

-

Surrof:)ate Compound 

A Chlorobenzene {CBZ) G 

8 4-Bromonuorobenzene (BFB) H 

c· a,a,a-T rifluorotoluene I 

0 Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1 4-Difluorobenzene (QFB\ L 

SURRCLC_r1.wpd 

Where: SF ;~·surrogate Found 
SS =Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

_I 

CA-?r sv (.o.J. 
c!.l- \" l \t " ;, .("' 

Surrogate 
Column/Detector Found 

I 

~~ -----

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Oecachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane a Dichloroohenvr Acetic Acid (DCAAl 

Bromobenzene R 4-Nitroohenot 

s 
T 

u 
v 
w 
X 

Page: _!at_/ 
Reviewer: FT 

2nd reviewer: Ct_ 

Percent 
Difference 

Re(!orted Recalculated I 
l"l; I ?:~ 

0 

I 
12-I D 

Percent 
Difference 

ReE!orted Recalculated I 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chlor<H>ctadecane 

Tri-n-propyllin 88 2,4-Dichlorophenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

Triohen I Phosohate 



LDC#: 
0

'- 7d7'~9!:{ VALIDATION FINDINGS WORKSHEET Page:_!of_/ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:____.E[ 

/ 2nd Reviewer: Q1Z, 
METHOD: _/_ G GCC _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 1 00 * (SSG - SC)/SA Where sse = Spiked sample concentration 
SC = Sample concentration 

MS = Matrtx spike 
MSD = Matrtx spike duplicate 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 SA = Spike added 

MS/MSD samples:_-"!IJ=----'4-;,::_..!.\_,_\ _______ _ 

- --- I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery II Percent Recovery II RPD I 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

Gasoline (8015) 

Diesel (8015) 
--

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (831 0) 
--

HMX (8330) 

2,4,6-Trtnitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I Aro de{ \2!Q 0 1 o."3~ \ I O-??~ II _jJ_Q_ II 0-41\-5' I o.~t.\. 13kl ,,~ 1'2-0 IW _10 JO 

1ms: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC #: 3c; ~.,;< 7'19-M VALIDATION FINDINGS WORKSHEET Page: _(of_:' 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer: U -
METHOD: ~ _HPLC 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD)t1 00 

LCS/LCSD samples: \..C..S '\(.o 0 - ~B"2, 0 l-) 

Where sse :::: Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I I Spike Spike Sample I LCS II LCSD IJ LCS/LCSD II 
1 Compound ( .. ~:i\or ~o=~~g: I Percent Recovery II Percent Recovery II RPD lj 

, LCS J.. L~SD LCS 'i flso I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene {831 0) 

HMX (8330) -

2,4,6-Trinitrotoluene {8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

IA-""lcr !2G._Q 0.?-:1_,'-.,l !JA- I o :?1:;; 1'-lA 1\Y _!l:V _1\J A 

Comments: rv Control Sample/Laboratory Control Sample Duplicate findings worksheet for Jist of qualifications and associated samples when reported results do 
not aaree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: ..3~'7d919ab 

METHOD: bc_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A\(Fv\<Df\ Example: 

Page: _-6f_/ 
Reviewer: FT 

2nd Reviewer: Q-1 -

LO -=- t:7 _ :, 1., W\.<r 1 rr 

(RF)(Vs or Ws)(%S/1 00) 
Sample 10. 1-V::> Compound Name A-v-o clo( 12-h 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df:= Dilution Factor 

RF= Average response factor of the compound Concentration= '711:> Y. 2.---- Clo) = 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# Sample ID 

1"21<:>0- l --
Compound 

?-11..\. Oz.:>,ec;- (w.o) 

'\ '5"0 "'Jo0\ /o.oJ..\\) 

= c;l ,i) 

( \S'.O J ( \oOO 0) 

0 . 3 '=!-s- "' ""' \ \ .. 

Reported Recalculated Results 
( Concentrations ) Concentrations 

( ) 

\U,O- I ;:: S1i,. ,() 

7.-::: t:;1{1 

.3 :: 'i1<> fa,l. 

4 :: <;1.o." 
~ :. ~'1.l 
(. :: !1.,0.~ 

1 ' ~-I 
'71 ; S"S\o. 9 

Comments: 51<> 'P. Y 

SAMPCLC_r1.wpd 

Qualifications 
I 

' 

i 

I 



LDC Report# 36929A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Metals. 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67463-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-043-S0-0-0 .5 240-67463-1 Soil 07/18/16 
CFISS-043-S0-0.5-2 240-67 463-2 Soil 07/18/16 
CFISS-042-S0-0-0.5 240-67 463-3 Soil 07/18/16 
CFISS-042-S0-0.5-2 240-67 463-4 Soil 07/18/16 
CFISS-006-S0-0-0.5 240-67 463-5 Soil 07/19/16 
CFISS-006-S0-0.5-2 240-67 463-6 Soil 07/19/16 
CFISS-002-S0-0-0.5 240-67463-7 Soil 07/19/16 
CFISS-002-S0-0.5-2 240-67 463-8 Soil 07/19/16 
CFISS-DUP1-SO 240-67 463-9 Soil 07/19/16 
CFISS-006-S0-0.5-2MS 240-67 463-6MS Soil 07/19/16 
CFISS-006-S0-0.5-2MSD 240-67 463-6MSD Soil 07/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~s (%~~ MSD (%R) 
(Associated Samples) Analvte Limits (Limits) Flao AorP 

CFISS-006-S0-0.5-2MS/MSD Antimony 40 (75-125) 39 (75-125) J- (all detects) A 
(All samples in SDG 240-67463-1) 

CFISS-006-S0-0.5-2MS/MSD Zinc - 134 (75-125) J+ (all detects) A 
(All samples in SDG 240-67463-1) 

4 
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For CFISS-006-S0-0.5-2MS/MSD, no data were qualified for Aluminum, Calcium, and 
Copper percent recoveries (o/oR) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analvte CFISS·OOG-50·0·0.5 CFISS·DUP1-50 RPD (Limits) Flag AorP 

Aluminum 17300 17100 1 (S50) . . 

Antimony 0.23 0.21 9 (S50) . . 

Arsenic 4.9 5.0 2 (SSO) . 0 

Barium 136 138 1 (SSO) 0 . 

Beryllium 0.80 0.77 4 (SSO) . . 

Cadmium 0.22 0.26 17 (SSO) . . 

Calcium 20900 20300 3 (S50) . . 

Chromium 16.7 17.7 6 (S50) . . 

Cobalt 6.1 6.1 0 (SSO) . 0 

5 
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Concentration (mg/Kg) 

Analyte CFISS-006-S0-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag A or P 

Copper 38.8 42.1 8 (S50) - -

Iron 15000 15100 1 (S50) - -

Lead 406 21.7 180 (S50) J (all detects) A 

Magnesium 10000 9940 1 (S50) - -

Manganese 498 537 8 (S50) - -

Mercury 0.038 0.033 14 (S50) - -

Nickel 30.9 31.2 1 (S50) - -

Potassium 1400 1390 1 (S50) - -

Selenium 0.75 0.78 4 (S50) - -

Silver 0.089 0.092 3 (S50) 

Sodium 120 118 2 (S50) - -

Thallium 0.12 0.12 0 (S50) - -

Vanadium 17.4 17.7 2 (S50) - -

Zinc 66.1 65.0 2 (S50) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits with the following 
exceptions: 

Affected 
Sample Internal Standard o/oR(Limits) Analyte Flag A orP 

CFISS-043-S0-0-0.5 Lithium6 53 (60-125) Beryllium J (all detects) A 

CFISS-043-S0-0.5-2 Lithium6 54 (60-125) Beryllium J (all detects) A 

CFISS-042-S0-0-0.5 Lithium6 54 (60-125) Beryllium J (all detects) A 

CFISS-042-S0-0.5-2 Lithium6 53 (60-125) Beryllium J (all detects) A 

6 
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Affected 
Sample Internal Standard %R (Limits) Analvte Flao A orP 

CFISS-006-50-0-0.5 Lithium6 53 (60-125) Beryllium J (all detects) A 

CFISS-002-50-0-0.5 Lithium6 50 (60-125) Beryllium J (all detects) A 

CFISS-002-S0-0.5-2 Lithium6 52 (60-125) Beryllium J (all detects) A 

CFISS-DUP1-SO Lithium6 52 (60-125) Beryllium J (all detects) A 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, field duplicate RPD, and internal standard %R, data were qualified 
as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 240-67463-1 

Sample Analyte Flag AorP 

CFI55·043·50·0·0.5 Antimony J. (all detects) A 
CFI55·043·50·0.5·2 
CFI55-042·50·0·0.5 
CFI55-042·50·0.5·2 
CFI55·006-50·0·0.5 
CFI55-006·50·0.5·2 
CFI55·002·50·0·0.5 
CFI55-002·50·0.5·2 
CFI55-DUP1-50 

CFI55·043·50·0·0.5 Zinc J+ (all detects) A 
CFI55-043-50-0.5·2 
CFI55·042·50·0·0.5 
CFI55-042·50·0.5·2 
CFI55-006-50·0·0.5 
CFI55·006·50·0.5·2 
CFI55·002·50·0·0.5 
CFI55·002·50·0.5·2 
CFI55-DUP1·50 

CFI55·043-50·0·0.5 Beryllium J (all detects) A 
CFI55-043-50·0.5·2 
CFI55-042-50·0·0.5 
CFI55-042·50·0.5·2 
CFI55-006·50·0·0.5 
CFI55-002·50·0·0.5 
CFI55-002-50-0.5·2 
CFI55·DUP1·50 

CFI55·006·50·0·0.5 Lead J (all detects) A 
CFI55·DUP1·50 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Internal standards (%R) 

Field duplicates (RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

8 
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LDC #:_3,6,9""29,_A-'-'4""a __ 
SDG #:----'2,4:>!0-;:,6"-7 4,6,3c:_-1,__ __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method.@9190/6020A/7471B) 
..::\'Q 

Date: <S\'i>a\\ )a 
Page:~ofl 

Reviewer: CS'V · 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11d 

V l'rl t' A 31 a IQO [ea t ammeo s 

Sample receipt/Technical holding times FA. .... \\%\\\p -I \V\\.,0 
ICP/MS Tune b-. 
Instrument Calibration 

p.._ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix SPike/Matrix SPike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, oil ,,n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFIS5-043-50·0·0.5 

CFISS-043-S0-0.5-2 

CFISS-042-S0-0-0.5 

CFI5S·042-50·0.5-2 

CFIS5-006-S0·0-0.5 

CFISS-006-S0-0.5·2 

CFI55·002-50·0·0.5 

CFISS-002-S0-0.5-2 

CFISS-DUP1-SO 

CFISS-006·S0-0.5-2MS 

CFISS-006-S0-0.5-2MSD 

~ 
\'.,.) 

Sw ""-c,\D-= (,a_,,) 
I'-) 

b... ~12.-=C~.:>) 

fA LL.<.., 
8w ~'Q-;_ Cs -~ '\ 
SW --

p.... 
t>-. 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

240-67 463-1 

240-67 463-2 

240-67 463-3 

240-67 463-4 

240-67 463·5 

240-67 463-6 

240-67463-7 

240-67 463-8 

240-67 463-9 

~\\ 240-67 463-6MS 

~ 240-67 463-6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/18/16 

Soil 07/18/16 

soil 07/18/16 

soil 07/18/16 

Soil 07/19/16 

soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

Soil 07/19/16 

soil 07/19/16 

soil 07/19/16 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily:,_ each set-uc time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- .(' 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

V. ICP Interference Check Samole 

Were ICP interference check samples performed dailv? / 

Were the ABsolution percent recoveries ('}'oR) with the 80~120% QC limits? / 

VI. Matrix spike/Matrix spike duolicates 

Were a malrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by_ a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were,:: SX the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS anaJyzed_per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limils for water samples and laboratory established QC / 
limits for soils? 

MET~SW_2010.wpd version 1.0 

NA 

Page:_lot2 
Reviewer: ,~ 

2nd Reviewer:o.--- -<' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensiiv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis neriormed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICPl/>1 OOX the MDL(ICP/MSl? 

/ 

Were all percent differences (%0s) < 10%? ,.-

Was there ~~~nee of negative interference? If yes, professional judgement will be 
used to auali the data. 

/ 

X SamJJie Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ....-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,.-
,.-

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. r 
Target analyJes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page::Z.,of2-
Reviewer:~ 

2nd Reviewer:G=- / 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_j,_ot_l_ 
Reviewer:~ 

2nd reviewer: ~ / 

All circled elements are applicable to each sample. 

.In A .r .... I i..t IT AI I 

\ -"' s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, ~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tU~\0-\\ s -1\i, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)\,lo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r,J=AA AI !':h A• R~ "' "' f"· r.r r.n r., I=P Ph Mn Mn Hn "; V "' A • Tl \1 7, "' . R !':n Ti 

Comments: Mercurv by CV AA if performed 
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LOG #: 36929A4a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000} 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\_of~ 
Reviewer: '"3"V 

2nd Reviewer: 0--t.-

~p.,.:::N~/A?- Was a matrix spike analyzed for each matrix in this SDG? 
Y, N N/A Were matrix spike percent recoveries (%R} within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

GJ_ 
of 4 or more, no action was taken. 

'( N N/A Were all duplicate sample relative percent differences (RPD} .:;_ 20% for samples? 
~ELIVONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
I" Hn .. ,,,· A' of, • • I>Pn (( · • o\ 

10/11 s Sb 40 39 All J-/UJ/A (det} 
Zn 134 J+det/A Jde!l_ 

Comments: 10/11: AI Ca Cu > 4X 

36929A4a.wpd 



LDC#: 36929A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

·,ilN NA Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (ma/Kal 

Analyte 5 9 

Aluminum 17300 17100 

Antimony 0.23 0.21 

Arsenic 4.9 5.0 

Barium 136 138 

Beryllium 0.80 0.77 

Cadmium 0.22 0.26 

Calcium 20900 20300 

Chromium 16.7 17.7 

Cobalt 6.1 6.1 

Copper 38.8 42.1 

Iron 15000 15100 

Lead 406 21.7 

Magnesium 10000 9940 

Manganese 498 537 

Mercury O.o38 0.033 

Nickel 30.9 31.2 

Potassium 1400 1390 

Selenium 0.75 0.78 

Silver 0.089 0.092 

Page:_lof2.. 
Reviewer: '3<::::> 

2nd Reviewer: c;/ 

RPD Qual. 
(s50) (Parent Only) 

1 

9 

2 

1 

4 

17 

3 

6 

0 

8 

1 

180 JdeUA (del) 

1 

8 

14 

1 

1 

4 

3 



LDC#: 36929A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

fvw NA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mgtKg) 

Analyte 5 9 

Sodium 120 118 

Thallium 0.12 0.12 

Vanadium 17.4 17.7 

Zinc 66.1 65.0 

Page: '2_ ofZ
Reviewer: :S.~ 

2nd Reviewer: C / 

RPD Qual. 
(<50) (Parent Only) 

2 

0 

2 

2 

1\LDCFILESERVER\Valida!Jon\FIELD 
DUPLICATES\FD _inorganic\36929A4a. wpd 



LDC #; 36929A4a 

METHOD: Metals (EPA SW 846 Method 6020A) 

VALIDATION FINDINGS WORKSHEET 
Internal Standards CICP-MS) 

Page:_lof'

Reviewer:~ 
2nd Reviewer: c., 

t-'le~N see qua11t1cat1ons below tor all questions answered "N". Not applicable questions are identified as "N/A". 
y/ N/A Were all internal standard percent recoveries within 60-125% of the intensity of the internal standard in the initial calibration standard ? 
'V' fll 'N/A If the response to either of the above questions is no, were the samples reanalyzed as required ? 

" not• '"'' ol I M< oO. '!.R II • . o\ 

Li (6) [2] Be 53 1 J/UJ/A (del) 

Li (6) [2] Be 54 2 J/UJ/A (del) 

Li (6) [21 Be 54 3 J/UJ/A (del) 

Li (6) [2] Be 53 4 J/UJ/A (del) 

Li (6) [2] Be 53 5 J/UJ/A (del) 

Li (6) [2] Be 50 7 J/UJ/A (del) 

Li (6) [2] Be 52 8 J/UJ/A (del) 

Li (6) [2] Be 52 9 J/UJ/A (del) 

36929A4aiNSTD.wpd 



LDC #: '/3(:51~1\""" VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 1 00 
True 

Standard ID 

~ 
\Z .. :~ 

::t..~ 
1-:r·_ -.;;."'\ 

C.....<-V 
OD' .. 'l:1-

a....-J 
(~3,.\o 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc111ated 

Type of Analysis Element Found {ug/L) True (ug/L) I %R 

ICP {Initial calibration) 

ICP/MS {Initial calibration) 
~ 1..\0-\.'"L~\.'-

4o """''-
\.<>0~/.~ 

CVAA (Initial calibration) ~._) 
L1-~ .. ~~ .......... S.v"t\\...- q,,_~ 

-........J 
ICP {Continuing calibration) 

ICP/MS {Continuing calibration) J\\ -z.. 'E.."\- !4o lk:\. \ \.. 7 .'=n v~ \ \...... qb%?-.._, 
~ 

CVAA (Contining calibration) 
~ '1....\.AiaO v~S'- .::::. V::'\. \ \_.. q'9_'((y 
~ 

.__, -= 
GFAA {Initial calibration) 

GFAA {Continuing calibation) 

II 

B:e~;!olied 

%R 

\.Qa%?-

~I.'Y~~ 

C\\o/(2-

op_""f.:~ 

I 

Page:~ of___..2_ 

Reviewer: C,.'S:? 
2nd Reviewer: f2:t 

Acceptable 
{Y/N) 

~~ 

1 

~ 
~ 

Commenffi: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: 348\"2?\.~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:___\._of_l_ 

Reviewer: :S"'S::> 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R=Found x100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = fi-SDRI X 100 
I 

Sample ID 

.::rc.''~ A~ 
22>--z.s. 
u:: ... c:;. 
(':.\\0 

M..C. 
'00~-.:.£...... 

~"0 
no :.C"\V-> 

%z~~ L.......... ~~--

Where, I = Initial Sample Result (mg/L) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found/S/1 True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~ C{%_\.1,,"2-.~\L- 1... eo -".::S.. \ '-

~ 
~ 

Laboratory control sample 0,<62-U.~~ 0 . ~""S""::. WR'\~ 

Matrix spike 'b.., (SSR-SR) 

10\.\,o~ S.~-\ ~~ 

Duplicate 'be- \9\ -'"' ~'-<=&... b\.s;.~~~ 

ICP serial dilution c._.__ \36 Z.~v5 '-- \ "2..-'\\ 2 ~\. '--

I B:ecalclllated I 
I %R/RPD/%D I 

q'2$ ~(~~ 

q"'\_ &/, ?--

\ ~..:z ... l( '?--

0"'1.~"0 

4 .?_, ""(~ Q 

Acceptable 
%R/RPD/%D (Y/N) 

~~~/.::?..- ~ 

q~y_~ 
I 

\ n ... ·r. \"'--

0 ')f.,'?-'?'> 

~~-<--"%\::> '-Y 

Comments: .......................................................................................................................................................................................................................................................................................................................................... ......... 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of'
Reviewer: Z:::, v-

2nd reviewer: 6)AZ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y, N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ (.=...\~)~ _ ___:~...:::::'<-----------were recalculated and verified using the following 
equation: ~ 
Concentration :::: Recalculation: ~. '-'~"1->::S;Y (S."5Cv-Y'/.. \) \ 

Q·,\~ \ ' -¥~- 0 0"2....2. 
Raw data concentration ?-"V :o ,\\'S<;. uc_\\... ~S. 4) (0."'\~) \o:>Ot:»~ • ,;; 
Final volume (ml) ,.,_\J _ ..,.~ \ 0 __) VVIc>. \-, 
Initial volume (ml) or weight (G) ' - '-"'"'ov-... ~. 
Dilution factor ::!,.,. - VJ :: 2.-"'5.'-"> 

RD = 
FV = 
ln. Vol. 
Oil ro ~.,\,&<.." o,"' l';<.. 

Reported Calculated 

Co~ce~.tra~ion Concentration Acceptable 
# Sample ID Analvte ( ""'"· \~<::-.) (YIN) .....,.__, 

( \-I.e. 0 :CYZ...-.:,_ 
"-.)':._) 

0 .c:yz_"":,. ~ 
2- ~~ 0.\S. n_,~ 

3 'l6e_... \.0 \.- 0 
L\; c_, l.:S.. .2_ \S..'2-

'S C.c (o -\ fa .\ 

lp ~e... \~08 \~oo 

I ?'D n.'<:::. n.--s 
'2:, ~~ (.S,,S, \S;,"b 
a, v n.l \I...""' ·--\! 

Note: ____________________________________________________________________ __ 
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LDC Report# 36929A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67463-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-043-S0-0-0.5 240-67463-1 Soil 07/18/16 
CFISS-043-S0-0.5-2 240-67 463-2 Soil 07/18/16 
CFISS-042-S0-0-0.5 240-67 463-3 Soil 07/18/16 
CFISS-042-S0-0.5-2 240-67 463-4 Soil 07/18/16 
CFISS-006-S0-0-0.5 240-67 463-5 Soil 07/19/16 
CFISS-006-S0-0.5-2 240-67 463-6 Soil 07/19/16 
CFISS-002-S0-0-0.5 240-67463-7 Soil 07/19/16 
CFISS-002-S0-0.5-2 240-67 463-8 Soil 07/19/16 
CFISS-DUP1-SO 240-67 463-9 Soil 07/19/16 
CFISS-006-S0-0.5-2MS 240-67 463-6MS Soil 07/19/16 
CFISS-006-S0-0.5-2MSD 240-67 463-6MSD Soil 07/19/16 
CFISS-006-S0-0.5-2DUP 240-67463-6DUP Soil 07/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limltsi (limits)· Flag AorP 

CFISS·006-S0-0.5-2MS/MSD Total cyanide 56 (75-125) 63 (75-125) J- (all detects) A 
(CFISS-006-S0-0-0.5 
CFISS-006-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 
CFISS-DUP1-SO) 

For CFISS-006-S0-0.5-2MS/MSD, no data were qualified for Fluoride percent 
recoveries (%R) outside the QC limits since the parent sample results were greater than 
4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFISS-006-S0-0-0.5 and CFISS-DUP1-SO were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration lma/Kal 

Analyte CFISS-006-50-0-0.5 CFISS-DUP1-SO RPD (Limits) Flag AorP 

Total cyanide 0.15 0.21 33 (<50) - -

Fluoride 70.2 73.2 4 (<50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 240-67463-1 

Sample Ana lyle Flag AorP 

CFISS-006-S0-0-0.5 Total cyanide J- (all detects) A 
CFISS-006-S0-0.5-2 
CFISS-002-S0-0-0.5 
CFISS-002-S0-0.5-2 
CFISS-DUP1-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 240-67463-1 

No Sample Data Qualified in this SDG 
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LDC #: 36929A6 

SDG #: 240-67463-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: ~\S:>\'Jc> 
Page:_J,_ofl 

Reviewer: ~ 'C> 
2nd Reviewer: ~· 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

IlL 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'" 

I Yalidation Area 

Sample receipVTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratory control samples 

Field duplicates 

Sample result verification 

I "' 
oil nf rldo 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-043-S0-0-0.5 

CFISS-043-S0-0.5-2 

CFISS-042-S0-0-0.5 

CFISS-042-S0-0.5-2 

CFISS-006-S0-0-0.5 

CFISS-006-S0-0.5-2 

CFISS-002-S0-0-0.5 

CFISS-002-S0-0.5-2 

CFISS-DUP1-SO 

CFISS-006-S0-0.5-2MS 

CFISS-006-S0-0.5-2MSD 

CFISS-006-S0-0.5-2DUP 

I I Comments 

A "\ \l;l.-\"\ ''"" 
~ 
p.., 
P-.. 
!'-) 

SN LA.--,_ , c~o,,~ - ~ 7'-\,G 

~ I\J~ 
lA LC ..... S.\'Q 

- A """' c--r-. 

.'SIA ) '{:. v ::- ( <;, ~ 0.... "\ 

1\ 
r:\ 

NO= No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

240-67 463-1 Soil 07/18/16 

240-67 463-2 Soil 07/18/16 

240-67 463-3 Soil 07/18/16 

240-67 463-4 Soil 07/18/16 

240-67 463-5 Soil 07/19/16 

240-67 463-6 Soil 07/19/16 

240-67463-7 Soil 07/19/16 

240-67 463-8 Soil 07/19/16 

240-67 463-9 Soil 07/19/16 

~ 6-) 240-67 463-6MS Soil 07/19/16 

\ .1_, 240-67 463-6MSD Soil 07/19/16 

1 240-67463-6DUP Soil 07119116 

I 

Notes. __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\36929A6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method Set...-Co..x-) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. 
~ 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set~uo time? 
...-

Were the orooer number of standards used? 
__.--

Were all initial calibration correlation coefficients > 0.995? 
..---

Were all initial and continuing calibration verification %Rs within the 90~110% QC / 

limits? 
...-

Were titrant checks performed as reQuired? (Level IV onlvl 

Were balance checks performed as reouired? <Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? 
_.. 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration ~-a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) / 
was used for samples that were,:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS perc~~t recoveries (%R) and re6~tive percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 QC limits? / 

VI. Regional Quality Assurance and Qualitv Control 

Were performance evaluation (PE} samples performed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page:lof Z.. 
Reviewer: :;,.~ 

2nd Reviewer a / 

Findings/Comments 



LDC #: f,kf\Z3Na VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable /" 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target anaJytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. ,....-

Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page~of'Z... 
Reviewer: ~'0 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analvsis Reference 

All circled methods are applicable to each sample. 

·In 

\- '1. pH TDS CVF)No NO SO 0-PO AlktNJ'NH TKN TOC Cr6+ CIO 
....... ~ 

pH TDS Cl F NO, NO, SO, 0-PO Alk C/ILNH, TKN TOC Cr6+ CIO, 

flt 1.0-\\ pH TDS Cl (FJNO, NO SO 0-PO Alk tN.1H, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

flo. \"- pH TDS CJ /FPNO, NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

. pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS CJ F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

PH TDS CJ F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ C/0, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS CJ F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NQ,_ SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

ni-l Tn~ r1 ~ 1\J() f\1(). ~() ()_p() AI~ rl\l 1\11-1 Tl<~l Tnr r,~+ r1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: 36929A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of~ 
Reviewer: ...:1'\:::> 

2nd Reviewer: ~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

~, of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD).:::. 20% for samples? 

EVELIV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- -- -- --

MS MSD 

" Oln .. ,,,· A' oh • • ""n 11 • • ., 

10/11 s Total CN 56 63 5-9 J-/UJ/A (det) 

Comments: 1 0/11: F > 4X 

MS-MSD.wpd 



LDC#: 36929A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 5 9 RPD (<50) 

Total Cyanide 0.15 0.21;/ 33 

Fluoride 70.2 73.2 4 

Page: "'of \. 
Reviewer: -=->S? 

2nd Reviewer:~ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\36929A6.wpd 



LDC#: t,I;Y(£§~\..0 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method ~ ~\ 

Page:~ of __.:2._ 
Reviewer: ~'Y 

2nd Reviewer: f2i;_ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: '\\-z...<:::l.. \\\,0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

"]:.C..Al \\~18, 
Calibration verification 

:SC..\J 4'.~ 
Calibration verification 

C..<-"\J \'\ '-'1--'2.--
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 
c_t--) 

s4 

s5 

s6 

s7 

~v-6. 
CJ---) 

0 -"<¥\.~4'--

~ 0 ."\'1,'~~\.. 

'f- t.\)6~~\. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or r" r orr" {Y/N) 

0 -0.0173 

0.01 0.516 0.99976 0.99989 

0.025 1.21 '3 0.05 2.35 

0.1 4.71 

0.2 9.13 

0.4 17.6 
....,"<:' ... ..__ 

;j /) ''-""'~ \ ....__, \:t:>t> ~ /.: 4?- \."OD%~ 

\~'-- a..~,% ~;.J?.- c~:s.~%~ 

\""'1'-- l-'0(::,:8;.%.~ \do~"!-~ \..Y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results-·---------------------------------------------

").k~~b 



LDC #: ]9\'C\jp..,\o 

METHOD: lnorganics, Method ~€9--- ~' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: ::::J.~ 

2nd Reviewer: q___ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL-S Laboratory control sample 

\~ -...u..z..-

0-S 
Matrix spike sample 

2>'..~ 

t-A-..S:,.\J Duplicate sample 

\0'.00 

S= 
D= 

Element 

~ 

c....v--> 

F 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
(units) (units) 

\0,~~~ lo~~ 

(SSR-SR) 

\.o2:,·~~ 
l,"\L.~~ 

\~;z._~~~ \. ~ .'l.-'1\.~ 

I eecaiC11Iated 

II 
eeeor:ted 

I I 
Acceptable 

%R/ RPD %R/RPD (Y/N) 

\.~%~ LoU~ ;j 

SJa%\2- 'Sio ('}('--

\.%~ \ <=>/o ~I("Q \.!_.{ 

' 

! 

Comments:---------------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Se..e__ ~ 

Page:~ of~ 
Reviewer: "2>S::> 

2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( OC'J C 0 reported with a positive detect were 
recalculated and verified using th,.-e-f~o"'Tio~w-:i-ng-'-eq_u_a-::ti,..,on-:....L:=----------

# 

A =-o :\""-¥> 
1;'-v-::. S ""'\ 
:s.V\. ""->.) = 0 .'-\.~ 

Sample ID 

\ 

z. 
-~ 
l.\ 
s 
(.::;> 

'I 
8, 
.q 

r.~"'''~':'>= o~~-z. 
\)i.\-- \ 

Ana lyle 

6-2i 
C..t--) 

c_~ 

r 
~ 
\=-

r 
~ 

~ 

Reported Calculated 

Con:\:tion Conc:~~ion Acceptable 
(., ) ~) (YIN) 

"-"' D :<...\ 0 ."'2-~ ~ 
0,\.~ 0-\~ 

0 .a"S.o {) .o::,c 

~:L 0,"'\, '"2._ 

(Q,'Z- lo-L-

~s,..'-4; 8;s,,'\-
q,l.o qll.o 
l&U..\ Ia~\ 
0 .:z...'. 0 . '2...\ 'W 

Note: _____________________________________ _ 
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LDC Report# 3692982a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67693-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-030-S0-0-0.5 240-67693-1 Soil 07/25/16 
CFISS-030-S0-0.5-2 240-67693-2 Soil 07/25/16 
CFISS-008-S0-0-0.5 240-67693-3 Soil 07/26/16 
CFISS-008-S0-0.5-2 240-67693-4 Soil 07/26/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

08/03/16 2,4-Dinitrophenol 91.3 CFISS-008-S0-0.5-2 UJ (all non-detects) A 
(1844) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaq AorP 

08/05/16 Hexachlorocyclopentadiene 37.7 CFISS-030-S0-0-0.5 NA -
(0027) 
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Associated 
Date Comoound %0 Samoles Flaa AorP 

08/05/16 Be nzo(g, h, i) pe ryle ne 23.9 CFISS-008-50-0.5-2 J+ (all detects) A 
(0156) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 
5 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 240-67693-1 

I Sam~Je I Com~ound I Flag I AorP 

CFJSS-008-S0-0.5-2 2,4-Dinitrophenol UJ (all non-detects) A 

CFJSS-008-S0-0.5-2 Benzo(g,h, i)perylene J+ (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 
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LDC #: 36929B2a 

SDG #: 240-67693-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date:_j}J_)b 

Page:--1-ofp 
Reviewer: 

2nd Reviewer: o-:..--=· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

lW. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

I ~alidatico Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-030-S0-0-0.5 

CFISS-030-S0-0,~-2 
CFISS-008-S0-0-0.5 

CFISS-008-S0-0.5-2 

Notes. 

I I Commeots 

A. 1A 
./Jt. 

/),I!>..,.) , h jib() ... w rJ- leA ~ ..30 -
.6v) 

A-
N 
/:::. 
N Q.....,_> 

A L0 

IJ 
6.. 
A 
/),_ 

b 
t>. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

240-67693-1 

240-67693-2 

240-67693-3 

240-67693-4 

LQJ -'-"-. -t-0 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/25/16 

Soil 07/25/16 

Soil 07/26/16 

Soil 07/26/16 

I 

IIH-1~~·-J.,o-?~---+-~;~ +---1 -1---lll--l-1---11 ----11 
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VALIDATION FINDINGS CHECKLIST Page:_L_ot_:?-
Reviewer: F-7 

2nd Reviewer: lQ=---

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I i 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:~of..,... 
Reviewer: F1 

2nd Reviewer: ';;:.,.r 

the LCS percent recoveries (%R) and relative percent difference (RPD) within 
I . 

" ' ..,. ' 
•~o. . ,. '• 1 .~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl·phenylelher FFF. Di-n-octylphthalate YYY: 2,3,5-Trimethylnaphthalene 

B. Bis {2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZL Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a}pyrene BBBB. Benzo(a)fluoranthene 

E. 1.4-Dichlorobenzene X. Hexachlorocyclopenladiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenzja,h}anthracene DODO. cjs/trans-Decalin 

G. 2-Methylphenol z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C3D-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene • 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethy/phenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate nT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(Z-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Diethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

I 
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LOC #: -.3 r;, L (!) 'J i3 0?"'-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~.....>(!)! ~A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

Y(N /A Were all %0 within the validation criteria of s30 %0 ? 

# Date Standard ID Compound 

·.w~lll1 \ G V --.1 ""j...-- 1-\\-\ 
llx'4'-l 
I ' 

ICVsvoa.wpd 

Finding%0 
_ilimit: <30.0%) 

_3'1_.. '?:> 
Associated Sa'!!£!!es 

~.N\0 %0~ ?6"2-60 

Page: /of / 
Reviewer: FT 

2nd Reviewer:_-'="-=~ 

Qualifications 

j-/v..J./A ~'{) 
\ 



LDC #: '-.3~ L~? ,8 ,;;"---' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:~of / 
Reviewer: FT 

2nd Reviewer: CL-t.___ 

_y,N t:i/A VVVIV pu!U<:>II~UIII.,.-I<;;ill\,;<;;i~ \IUL.IJ QIIU IVI<;;i"Y-.;i IW.;It-'VII.;IV IQ'-'lVI» \1'1.1"\1 J VYIUIIIIIIIVIIIVV. Ulllo;:;;IIO lUI CUI V\J\J~ c:lllU Vrvv;:, f 

y,-t;j J..ltA Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 
'-

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%} (Limit: >0.05) Associated Samples Qualifications 

+ lflo;llt, c.tW-t\ .,.. 7>1:"7 I J-r J..J£ LA ~ 
ooa.-1 

~ jol~~-
I 

Cl!- './- j"Y 

I 

LlL 

I 

~.3.9 

I 
I L\ I "'"' 1""- ><10 J1~/A Pi 
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LDC #: ...36 "t .;)'( )13 a~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~ / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 7/28/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Where: 

Recalculated 

(RRF20 std) 

1.5089 

1.0687 

1.2935 

1.1834 

0.8132 

1.1215 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5007 1.5007 3.1 

1.0338 1.0338 3.7 

1.1982 1.1982 7.3 

1.1403 1.1403 4.2 

0.8007 0.8007 7.7 

1.0437 1.0437 15.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.1 

3.7 

7.3 

4.2 

7.7 

15.2 



LDC#: ,.?, (,i~i,i3QJ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __!__of / 

Reviewer: FT 

2nd Reviewer: C?t_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 8/3/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.8002 

1.0658 

1.2858 

1.1968 

0.9123 

1.1273 

Where: 

Recalculated 

(RRF20 std) 

1.8002 

1.0658 

1.2858 

1.1968 

0.9123 

1.1273 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.7377 1.7377 3.0 

1.0249 1.0249 4.3 

1.1923 1.1923 6.0 

1.1578 1.1578 3.5 

0.9075 0.9075 7.0 

1.0333 1.0333 14.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.0 

4.3 

6.0 

3.5 

7.0 

14.1 



LDC#: <36 'Jd.-?8~9,_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ____ ~ 
Reviewer: FT 

2nd Reviewer: 0-L 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/30/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Where: 

Recalculated 

(RRF10 std) 

1.5378 

1.0641 

1.3018 

1.1517 

0.7598 

1.1506 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5586 1.5586 5.8 

0.9974 0.9974 6.2 

1.1501 1.1501 14.1 

1.1275 1.1275 3.7 

0.7891 0.7891 6.5 

1.1374 1.1374 9.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.8 

6.2 

14.1 

:i.7 

6.5 

9.3 



LDC #: c.3t& /' .;L 9' ;{3 ..2.<:1. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:___EI 

2nd Reviewer: Q-1 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A;,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, A;.= Area of associated internal standard 
ex= Concentration of compound, ~ = Concentration of internal standard 

Reported Recalculated 

Standard ID Calibration 
Date 

Compound (Internal Standard) AverageRRF 
(Initial) 

RRF 
(CC) 

RRF 
~C) # 

t I ae-J 
bO~/ 

2 

3 

u.v 
ot'SO) 

1!.0~ 

01Q) 

'lllc;ll(p 

~/<>Ill .. 

1~ .. hv 

..& 
~ 

L9c:t 
LM..0_ 
~ 
1'... .LT. 

A 
~ 

I qfl 
tAlA 
~ 

1-r.r .:r 
A. 

lo, 
IG!<:t 
~ 

l..B:E_'t 
T.I.....I 

(1st IS) 

(2"' IS) 

(3" IS) 

(4•1S) 

(5• IS) 

- (6!'__15) 

{1st IS) 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

~ 

...ili1.JSl. 

(2"'1S) 

(3" IS) 

(4.1S) 

(5• IS) 

~ 

_l-~(p t.<;l.,'O '· g.,£S 
o.C}"\1~ I . <0\-z_.. ' _l.OIY 

_1.\'SD) l·lll.- I· Ill&> 
lJ ·IJ.-~ 
~S"ll 
I· \ ::,]• 

\-\'2.. 0 

o.rn/ 
,_ \1../ 

\-110 
0-~97 
1·1"'1 

l·l-; "11 \.-=1-:2-0 't:pQ 
_l-b1.A9 1·0?? f.b>.~ 
l·\9'Y"? 1-19 4 \·I"'~ 

__i:lC'\"0 1-1~ \·\~ 
0~15'" o. ~"'1"11 

' . 

o..-ld_9 
_l·O'Z>?? 1·1"10 I· I"'D 

1-11u ll-9007 l-71l 
ll-o~.;t 1.o<;;i:f i-O~ 
....1.-..fi~.n- 1-1+0 1·1'-l 
_1_._1'-\v 3 1- Ill; -, 1·1 
o-~7 o. "'l£1 0-"11~ 

.li-0'1~ '7 \.:ZJ"") I·)-

Reported Recalculated 

%0 %0 

co. (p {).(., 
I· -c;;:-

_..... 
_f·\ 

-3D 20 
0-7 ff1 

_1· 1.{ 
' :0 • (,.., -;-.:.k 
I· D _l·D 
0~ 0-~ 
0 · I 0· 
o- 0'L 
tJ- 0 0-.1 
I~- I IS'-
14·3> J'f ·' 

1 . =J c 

-t-"1.t ~~ 
.3 . I $• 

. I L'f-
(. . ·; 

'" :7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G'" / 

The percent recoveries (%R} of surrogates were recalculated for the compounds Identified below using the following calculation: 

. %Recovery: SF/SS *100 

Sampje ID: J\:l 
Surrogate 

Solked 

Nitrobenzene·d5 ~-0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

liD Sample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuoroblphenyt 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Trlbromophenot 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

1F1 §~ 

IIS·<i '1£ 

'"'·? bq-
t ?>· 0 S'Y 

~-I );']/ 

I~. 7" 5:? 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

G"' 0 
1~ 
(of:' 

S'Y 

~7' 

s-? 
' 

I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3f:./CJ~,f3C) "'\ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__.E[ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 DO * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: lh> 'ttoo - "7?J"2- ~t.j 0 

~~ 
Spike Spike I I CS II .J esc II 
Ad~h c7~~t~n I II II {\'YIP\ .J Percent Recove!l Percent Recove!l 

I ('C. V '-'--"" "" n I f'C. ~r-c.n .,, olo "' "'' 
Phenol '3.?!.:, }JA 1--1-4 tJr, ~.,---; ~1 
N-Nitroso-dl-n-propylamine ;l..· 3:?:> 10 "10 
4-Chloro-3-methvlohenol '].- ,'1A.~ (o'l{ loi 
Acenaphthene IJ '1--.1/'J/' &1 b7 / 

v 
Pentachlorophenol H·1 4·~~ h9 b1 / 
Pyrene J, o::> IJ ']-.?? II -,o ,o f.J ffj v 

/ 

1 est! esc I 
RPD I 

-------/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: 
2nd reviewer: 

HOD: GC/MS BNA (EPA SW 846 Method 82700) 

Fy 
t 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = ffiJl!.ill{.l(DF)(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

;:!i\ .!-1..1, A, = Area of the characteristic ion (EICP) for the Sample 1.0. ' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 

c~' (t-) internal standard 
9ooqq0 (qo) I, = Amount of internal standard added in nanograms (ng) Cone,::; 

v, = Volume or weight of sample extract in milliliters (ml) or 1lo\ '(}to(, (1.\7l4 ) (i~·lol) ~-"'B~) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

"'o I ~o %S = Percent solids, applicable to soil and solid matrices S'.( 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 36929B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67693-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-030-S0-0-0.5 240-67693-1 Soil 07/25/16 
CFISS-008-S0-0-0.5 240-67693-3 Soil 07/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (o/oBD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits with the following exceptions: 

4 
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Affected 
Sam ole Column Surroaate %R ILimitsl Comoound FlaQ AorP 

CFISS-030-S0-0-0.5 CLP2 Decachlorobiphenyl 164 (30-150) All compounds NA -

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 240-
67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 240-
67693-1 

No Sample Data Qualified in this SDG 
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LDC #: 36929B3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67693-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: i /; j;r, 
Page:_Lof_/ 

Reviewer: J" 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I llalidaticn A~:ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibrationi!CV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes 

Matrix spike/Matrix soike duplicates 

Laboratorv control samoles 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

(), oil ,, ' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-030-S0-0-0.5 

CFISS-008-S0-0-0.5 

Notes. 

I I Comments 

A ,_t,. 
A 

f+ It\ o;. ¥-<>0 /wr !;:.0 
.6. I c..o./ ~~ 

A 
N 
~,vJ 

N <0') 

$.- \..L- ':> 

N 
b-
J:::. 
/) ' 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabtD 

240-67693-1 

240-67693-3 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/25/16 

Soil 07/26/16 

II 
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LDC#: 

Method: Pesticides 

Level IV checklist_8081A._rev01.wpd 

VALIDATION FINDINGS CHECKLIST 

SW 846 Method 8081 

Page:_lof~ 
Reviewer: f1 

2nd Reviewer:~ 



LDC#: 3!o") o'f~~ 
' 

VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 

of each matrix? 

of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page:_lt__!:: 
Reviewer: Fr 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endnn aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Nares: __________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\l3\comp list pcb pest.wpd 



LDC #: <36 •P-"t 13 3 ~ VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD: ~ HPLC 
Are surrogates required by the method? Yes __ or No __ . 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

, 1'0111\ \1\l..::;:!o;;:; ~UIIV~QLt;;;:, ;;:I}Jir'\VU lli\.U 011 ;:,GIIIIJJIC;:t O.IIU UIOIII\.i:t~ 

Y(N'. N/A Did all surroc ate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

Page:_!of_7 

Reviewer: FT 
2nd Reviewer:-------=:1 

Qualifications 

I I 
\ 

I 
(!A..\"2.. 

I 
~ 

I 
\lo ~ ( .3o -jSO 

: I 
~~ J.,:f; z e ~~ 

I 
I 

( 

( 

I I 
( ) 

I 
( ) 

( ) 

I 
( ) 

I 
( ) 

( l 

I 
( 

i I I 
( 

( 

I I I I I 
( 

: I I 
( 

( 

I I I I I 
( 

: I I 
( 

( 

I I I I I 
( 

: I I 
( 

( 

Surrogate Compound Surrogate Compound Surroqate Compound Surroqate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-014 T 3 4-Dinitrotoluene z 2-Bromonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl CDCB) u Trioentvltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane p 1-methvlnaphthalene v Tri-n-oroovltin 88 2 4-Dichloroohenvlacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAA) w Tributvl Phosohate cc 2 5-Dibromotoluene 

• 1 .. , m""' I R 4- X Trinhoovl: 

SUR_r1.wpd 



LDC #: ;3 (a <f d ';?.6 3<>..._ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C-z_ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 712712016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1920 1.1920 

0.5571 0.5571 

CLP1 1.0346 1.0346 

0.4614 0.4614 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 

! 

I 

I 

I 



LDC #: <36 /' ;;J.<j )3 6 ""-- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~of_.( 
Reviewer:___EI 

2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D)= 100 • (N- C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

-- ,- Recal~nlated f I Recalculated I 

Calibration Average CF/ I I I 
Standard ID Date/Time Compound CCV Cone CF~~~nc CF~~~nc %D %0 ! 

IO(o\).. f!»V -ertd.o::.IA\~z,., I 1!-VI'~ \00 \0 \ lt::l I· 1 I· l 1-1 ! 

~j4 l\ lP IV\~~)<. c}/1\;o{ l I tJ 0 "12-- · 7 "1 J. • 7 '1 · ) J-) ! 

1 Q.v(" l _l_ \.0 I'J.-' J 0 ) • (., 1- (o ) ·f., I 

-~t ! ..V "\'-l-·2 9~·~ c;-1 -.::;./ I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_fot_! 
Reviewer: _ ___,F_Tc._ / 

2nd reviewer: 0 .L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SamnleiD: -ll:-Y 
Surrogate 

Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 11.1'\( W?y §0.0 
T etrachloro-m-xylene ~~ 
Decachlorobiphenyl OvO 
Decachlorobinhenvl w1 .~ 

Sample ID: 

Surrogate 
Surroaate Column SPiked 

I I I I 
Tetrach\oro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblt~henvl 

Sample ID: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro·m·xylene 

Tetrachloro·m-xylene 

Oecachlorobiphenyl 

Oecachlorobi~:~henvl 

SamPle ID: 

Surrogate 
Surroaate Column SPiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Oecachlorobinhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re(;!orted 

4\.Gt ~y 

<+1· '? <i> 
~ ·5 "\.:;-

:u 'b~ 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Percent Percent 
Recoverv Difference 

I Recalculated I I 
~ h 

KP 
~ 
%1::> lJ 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
RecoveN Difference 

I Recalculated I I 

Nores:=---------------------------------------------------------------------------



LDC #: <.3 10 '7' ~ / ~ .3" VALIDATION FINDINGS WORKSHEET Page: _!at_! 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer. C 7 

2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 oo• (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA ~ Spike added 

SC = Concentration 

RPD ~ I LCS - LCSD I • 2/(LCS + LCSD) LCS =Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: ~t!b '\¥0- ?/212 '01_;, 

1- ~···~ 
LCS 

gamma-BHC 

I 
~A II 0· \~0 \JA-

4,4'-DDT ~ .lt 0. tJ.-9 

:I Percent Recovery II _Percent ~ecovery -- ru RPD I 
- ---r- ~ported I __ -R::~c.- -,, - Reported -r- Recalc. _I 

~r _I_ \ol 
'17 I "~' ~A- ~ 

~ 

Recalc. 

-

Comments: Refer to Laboratory Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/ / 
Page: __ of __ 

Reviewer:_--.!=:_:_?_ 
2nd reviewer: C:;:,....-/ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

N 1 N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !Alfi.)(V,)(DFl(2.0l Example: 
(A;,)(RRF)(V,)(V1)(%S) ~. ~ 1- DoT A, = Area of the characteristic ion (EICP) for the Sample J.D. \.V'::. 

' 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard '11\?~g\1}(,ooi (\OJ I, = Amount of internal standard added in nanograms (ng) Cone.::: 

v, = Volume or weight of sample extract in milliliters (ml) or 
( "2. z. oo 0"2.2>:>6·o"Q (.,:,) ( )S )(llMJ) 

grams (g). 

v, = Volume of extract injected in microliters (ul} = 
v, = Volume of the concentrated extract in microliters (ul) 

w-0 )'fo Df = Dilution Factor. =- o. I 1-'\ 
%8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 36929B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67693-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-030-S0-0-0.5 240-67693-1 Soil 07/25/16 
CFISS-030-S0-0.5-2 240-67693-2 Soil 07/25/16 
CFISS-008-S0-0-0.5 240-67693-3 Soil 07/26/16 
CFISS-008-S0-0.5-2 240-67693-4 Soil 07/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 240-
67693-1 

No Sample Data Qualified in this SDG 
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LDC #: 36929B3b 
SDG #: 240-67693-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: Cj /1/;b 
Page:_Jof_) 

Reviewer:______p. __ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea 

I. Samole receipt/Technical holdinq times 

II. Initial calibration/ICV 

Ill. Continuino calibration 

IV. Laboralory Blanks 

v. Field blanks 

VI. Surrogate spikes /1 ':> 

VII. Malrix spike/Malrix ~pike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quanlitation/RULOQ/LODs 

XI. Taroet compound identification 

YU "' '" ,, ' 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

N = Nol provided/applicable 
SW = See worksheet 

Client ID 

CFISS-030-S0-0-0.5 

CFISS-030-SO-O.t-2 

CFISS-008-S0-0-0.5 

CFISS-008-S0-0.5-2 

Notes: 

I I Comments 

f>-t!::>. 

At/'-.. 'fo ~0 f1t:.-v ""- zZ) -
b 
.A 
N 
b 
N Q...J:> 

/::>. \...- (!.. ':> 

N 
A 
A 

" 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 
CC/( 

D =Duplicate 
TB = Trip blank 

~ 'ZrJ 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

240-67693-1 Soil 07/25/16 

240-67693-2 Soil 07/25/16 

240-67693-3 Soil 07/26116 

240-67693-4 Soil 07/26/16 

• 

I 

1--+--1·· _*toO-?:>'O--I->

81r -~--1 ---1------lll---+----l-11 ---~1 
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LDC#: 

Level JV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lot 7-
Reviewer: F7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of -y 
Reviewer: w-' 

2nd Reviewer: 



I 

LDC#: ..5(, "J ~ ~.13 db VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: g 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/12/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

9.7 

6.7 



LDC#: C>6JC) 76~ 

METHOD: GC ~ HPLC ______ __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: __ ~ __ / 

Reviewer:_ll 
2nd Reviewer: C?::t.. 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 ~CAl 'i{ '*pt.. pc~ 1~o-l c_vf); \Ooo 1\ t:>O 
0SS'1 d,vf) tOO 0 \0'0 0 

2 UJV k'j'l h!a _l \000 )tll.oO 
11 <1,., .v 

\000 10<;0 

3 

4 

I Recalculated 
II 

Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

\\0 "\ ,4. )0. Lj )o-4-

to~\- 'Y 'i. ) O£ .I 

)O<;lo. I c;.l.<7 ~-!. 

\0'-J~.(; if.& LJ.(, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 6c 'ft7<J ..8 3.i 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

... CUIII-IIV I""'• *~ 
Surrogate 

I 

I 
061=) 

.......... ............ 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1,4-Dichlorobutane K 

F 1 4-Difluorobenzene (QFB\ L 

SURRCLC_r1.wpd 

Where: SF ;;/SUrrogate Found 
SS =Surrogate Spiked 

I Column/Detector _I 
Surrogate I Surrogate 

Spiked Found 

I I I 

I 
(!_.j,fy 

I 
51'.0 

I ~·' Lt .. .f j ~ o.-1 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-T ~-rp~enyl N T erphenyi-D 14 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane a Dichloroohenvl Acetic Acid {OCAA) 

Bromobenzene R 4-Nilroohenol 

I 
I 

I 

s 
T 

u 

v 
w 
X 

Page:~f_/ 
Reviewer: FT 

2nd reviewer: c:=:;r -
Percent I Percent I Percent I Recovery Recovery Difference 

Re~orted I Recalculated I I 
I(Oj 

I 
'WJ 

I 
0 

I ~~ i 1 i) 

Percent 
Difference 

ReE!orted Recalculated I 

Surrogate Comoound Surroaate Compound 

1-Chloro-3-Nitrobem:ene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-odadecane 

Tri-n-propyltin 88 2,4-Dichlorophenvlacetic acid 

Tributvl Phosphate cc 2,5-Dibromotoluene 

Triohenvl Phosohate 



LDC#: <3(:, '7()~}3 ::s.J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page: _!of_/ 

Reviewer:____EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSDsamples: 1..1!-1':> '")!,0- "'J'ff2-~=·ns;-

~ 
Spike 

Ad~~ 
( VI'\~ 

LCS ~CSD 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

/<rot-~ \2-lD 0 
0 ''""" 

k!A 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

~0~~~ I Percent Recovery 

LCS '-1cso I Reported I Recalc. 

0-"'.>\~ t>J~ ~y 9of 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

NPr 

Comments: Refer to Laborato[Y Control SamQie/Laborato[Y Control SamQie DuQiicate findings worksheet for list of gualifications and associated samQies when reQorted results do 

not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 

I 
I 
I 



LDC#: 3(. 'J..). ~ _t3 ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: ~ HPLC 

lr i N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (Al(Fv)(Df) Example: 

Page: _(of_/ 

Reviewer: _£[ 
2nd Reviewer: Q2. 

t..{S ::;. o. "'>I'? 

(RF)(Vs or Ws)(%8/1 00) 
Sample I D. \..I!.-'=> Compound Name ____ ~\~~~~~{]~-------------

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

~bCt,~C~o} 
Concentration ( 1 c;. 0) ( 1 \TIT\? ) 

.,_, I ~ "'d- \ )<: 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations 

( ) ( ) 

\'2.<, 0 - 1 "'- "2-0 9..,. 19.2- ()..OJ 1?<.- o - I .:: '+"'' l· ( 
,'S' l '). h 2.-::, ( 0. <0'2.-?~) 7---" ~')~. I? 

/ 3 : '-\11.. 4 
- t..\'1- .Co 't ~ W% .5" -

(' " L\b s 
1- - ~~ 'D·7 -
7 - tp lro ' 

i .: 't~ Q.9 

Comments: AH.~ Ljl.:,~. '1 

SAMPCLC_r1.wpd 
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LDC Report# 3692984a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67693-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-030-S0-0-0 .5 240-67693-1 Soil 07/25/16 
CFISS-030-S0-0.5-2 240-67693-2 Soil 07/25/16 
CFI SS-008-S0-0-0. 5 240-67693-3 Soil 07/26/16 
CFISS-008-S0-0.5-2 240-67693-4 Soil 07/26/16 
CFISS-030-S0-0-0.5MS 240-67693-1 MS Soil 07/25/16 
CFISS-030-S0-0-0.5MSD 240-67693-1 MSD Soil 07/25/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) Flao A orP 

CFISS-030-S0-0-0.5MS/MSD Antimony 66 (75-125) 65 (75-125) J- (all detects) A 
(All samples in SDG 240-67693-1) 

CFISS-030-S0-0-0.5MS/MSD Potassium - 129 (75-125) J+ (all detects) A 
(All samples in SDG 240-67693-1) 
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For CFISS-030-S0-0-0.5MS/MSD, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 240-67693-1 

Sample Analyte Flag AorP 

CFISS-030-S0-0-0.5 Antimony J- (all detects) A 
CFISS-030-S0-0.5-2 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 

CFISS-030-S0-0-0.5 Potassium J+ (all detects) A 
CFISS-030-S0-0.5-2 
CFISS-008-S0-0-0.5 
CFISS-008-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Metals - Laboratory Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 
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LDC#: 36929B4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 240-67693-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method S949€/6020A/7471 B) 
::10 

Date:g\E:>\\\0 
Page:_lof_l_ 

Reviewer: Z\S> 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

d 

I llalidaticc A[ea I I Comments 

Sample receiptrrechnical holding times p..__ \\ 'LS-'ZS..o \\ 10 

ICP/MS Tune A 
Instrument Calibration /),.._ 

ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix SPike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' oil ' ' n. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-030-S0-0-0.5 

CFISS-030-SO-o:f-2 
"C,"' 

CFISS-008-S0-0-0.5 

CFISS-008-S0-0.5-2 

CFISS-030-S0-0-0.5MS 

CFISS-030-S0-0-0.5MSD 

h. 
0 

2LU \AS\'\) :::. (__""'So \a') 
\'--) 

~ SE..~=C') 
A._ LL.'. 
"-.) 

~ 
~ 
-P>-... 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

240-67693-1 

240-67693-2 

240-67693-3 

240-67693-4 

240-67693-1 MS 

240-67693-1 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 07/25/16 

Soil 07/25/16 

Soil 07/26/16 

Soil 07/26/16 

Soil 07/25/16 

Soil 07/25/16 

I 

Notes. __________________________________________________________________________________ __ 

L:\Roux Associates\Columbia Falls\36929B4aW.wpd 



LDC #: 3~"2...~ VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) . 
Validation Area Yes No 

!. Technical holding times 
,.-

All technical holdinQ times were met. 
/ 

Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution s5%? ,/ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ,;-

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? /' 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? ...-

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
...... 

Were the ABsolution percent recoveries (%Rl with the 80·120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD)::; 20% for 
waters and,::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

( used for samples that were,::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anaylzed for this SDG? /' 

Was an LCS analvzed oer extraction batch? ,..--

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_\of-z._ 
Reviewer: '::s, '> 

2nd Reviewer: C,.._../" 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII/. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020}/60-125% (200.8} 
of the intensilv of the internal standard in the associated initial calibration? 

, 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

, 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL 
ICP\/>1 OOX the MDLIICP/MS\7 

/ 

Were all oercent differencesJ%Ds_L< 10%? 
, 

Was there evidence of negative interference? If yes, professional judgement wiJI be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XII/. Field blanks 

Field blanks were identified in this SDG. .---

Taraet analvtes were detected in the field blanks. 
r 

MET~SW_2014.wpd version 1.0 

Page:_bof~ 
Reviewer: 'OV 

2nd Reviewer: C~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_\_of \ 
Reviewer: 2::,v 

2nd reviewer: (;...'/ 

All circled elements are applicable to each sample. 

.1n M~triY "' ... Li"t IT ALl 

\ -'--\ s tAl. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, WMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, C u, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

fJ..L '.'SAo s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zn")Ao, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

•• 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr.<oAA AI <::~ A "' R~ tOn tOo "' 10~ tOo <'< Dh "' "' l-lo "'' I<' <::~ An "'' Tl \1 7o "' R <;:, Tl 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #: 3692984a 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page: \of \ ----
Reviewer: ~ "V 

2nd Reviewer: Ct. 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
· of 4 or more, no action was taken. 

1'/" N/A Were all duplicate sample relative percent differences (RPD) .:". 20% for samples? 
.VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "" .... • '"' • • ~>Pn,. · n, . 

5/6 s Sb 66 65 All S-lv::r lA d 'a ell~.!}_ 
K 129 :) ... ~ [;:;_ -d-li:T.t/ A J. del) 

Comments: 5/6: AI, Ca. Fe, Mg, Mn > 4X 

MS-MSD.wpd 



LDC #: '31.6)7.... "'\~'\c._ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~:-z._ 
~(_),} 

·'\"_0 \ 

C..c.>,J 
(\-,1"' 

C.. C...'\) 
['.."Z,'S. 

Where, Found= concentration (in ug/L} of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:er::::alc!llated 

Type of Analysis Element Found {ug/L} True (ug/L} I %R 

ICP {Initial calibration} 

ICP/MS {Initial calibration} 
~ 1.\o ,<;;. \ v~\ '-- l\:Ou~\'- \0 \_ Q(~'?-

CVAA (Initial calibration} 
~~ 4-l~l\uq\'-- S~'- q(o=f,."?--

~ 

ICP (Continuing calibration} 

ICP/MS (Continuing calibration} v ~a,. .:1\ '--"\ \ '---- Sa~'- \oa-r.?-
~ 

CVAA (Contining calibration} \-\"\ 1..\ -"'-~ ~ '---- ":;,~\...- q_"\'1-?-
GFAA (Initial calibration} 

GFAA {Continuing calibation} 

II 
e:eecd:ed 

%R 

\0\0tb~ 

"'\loQ/..~ 

\00~1-~ 

q_q_ ~~<?-.. 

I 

Page: '\ of \. 

Reviewer:----0 <::::> 
2nd Reviewer: C. ...____ 

Acceptable 
(Y/N} 

~ 
1 

~ 
I 

l, 

Comments: ________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: m'C\_~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer: ~? 

2nd Reviewer: C!-7 .______ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
{S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

Where, I = Initial Sample Result (mgiL) %0 = 11-SDRI X 1 00 
I SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Sample ID Type of Analysis Element (units) 

~~~ ICP interference check \\ \02.-"\ ~L q,-o~ \00 '-""'~ '--

\..-~ Laboratory control sample SQ.. S.o~~ so~~ \\ '_"bO 

"""-"::. Matrix spike (SSR-SR) 

\ \'-UUJ Sk, 3,._\oQ~~ S-1..\'-\~~ 
1-\.<i::,."\:) Duplicate ~ 0 '\C\'SI.o ~~ 0 :Z..n""L ~~ 'I':."'\.\ 

tf1.~ ICP serial dilution ~e.- 'Z..'"\Oo"\1 ~\.'- 'Z.:14d.?'S. ~ '-

Comments: *-~~, 

TOTCLC.4SW 

I B:ecalcJ!Iated I 
I %R/RPD/%D I 

\..O~t'-?--

~00 !'~~ 

b~:o 1"~'?-

\\ ~(.,~Z'V 

L\...o"('_Q 

Acceptable 
%R/RPD/%D (YIN) 

\ D""S Y-?- ~ 
~OD'Y~?--- \ 

! 

(o(o('o~ -..1< 

\?(.',..~ ~-'<!-

4-o%'=> j 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of__'2_ 
Reviewer: ::'->"J 

2nd reviewer: c;,, / 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ff' N N/A Have results been reported and calculated correctly? 
IY N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
M N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ ("-....:\')----''-------'-\\...)"='--"~~------- were recalculated and verified using the following 
equation: 

Concentration = Oil Recalculation:~l-\.::k>--:1 ~("SOD.,._\) (s) 

~-'~ (D ::'\..~) )<.. RD = 
FV = 
In Vol = 

\) '\. \::=-"S. 
Raw data concentration ~""' :: \'-'.: \ .\olo <b.'-~ 
Final volume (ml) "'<...) ~ ~ ~ 
Initial volume (ml) or weight (G) 

Dil = Dilution factor 3-r-, \)-)-:: ~. -;,~ 
Y.~\,c\s ~~> 

Reported Calculated 

Co::\:~ion Concentration Acceptable 
# Sample ID Analyte ( 1 ~\v. l (YIN) 

I "'"' lt\,C5 ~'-\ 10~ Ll._\,0 

2.. 1:-\c, l) 'C> \."" 0.0 \..\. ~* 
-:s \)~ ~~~ \~:\ ~ 

'-\- \-)a,. \S--.;;.D \~-SD ,l 

-K~~ 
Note: ______________ ~--~-----------------------------------------------------------

RECALC.4SW 



LDC Report# 3692986 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 9, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 240-67693-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFISS-030-S0-0-0 .5 240-67693-1 Soil 07/25/16 
CFISS-030-S0-0.5-2 240-67693-2 Soil 07/25/16 
CFISS-008-S0-0-0.5 240-67693-3 Soil 07/26/16 
CFISS-008-S0-0.5-2 240-67693-4 Soil 07/26/16 
CFISS-008-S0-0-0.5MS 240-67693-3MS Soil 07/26/16 
CFISS-008-S0-0-0.5MSD 240-67693-3MSD Soil 07/26/16 
CFISS-008-S0-0-0.5DUP 240-67693-3DUP Soil 07/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag A or P 

08/15/16 CCV (18:26) Fluoride 87 (90-11 0) All samples in SDG 240-67693-1 J- (all detects) p 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
BlankiD Analvte Concentration Samples 

ICB/CCB Fluoride 0.180 mg/L All samples in SDG 240-67693-1 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFISS-008-S0-0-0.5MS/MSD, no data were qualified 
for Fluoride percent recoveries (o/oR) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to CCV %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that Were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 240-67693-1 

Sample Analvte Flaa AorP 

CFISS-030-50-0-0.5 Fluoride J. (all detects) p 
CFISS-030-50-0.5-2 
CFISS-008-50-0-0.5 
CFISS-008-S0-0.5-2 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Calibration (CCV, %R) 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 240-67693-1 

No Sample Data Qualified in this SDG 
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LDC #: 3692986 

SDG #: 240-67693-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:~\~ \.\\p 
Page:_lof_l_ 

Reviewer: ("§'> 
2nd Reviewer: lA _ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012Bl. Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

YO 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'" 

I Yalidath:m ~Iea 

Sample receipt/Technical holdinq times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

"'' '" ,, ' 
A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFISS-030-S0-0-0.5 

),~; ":>"> CFISS-030-S0-0 2 

CFISS-008-S0-0-0.5 

CFISS-008-S0-0.5-2 

CFISS-008-S0-0-0.5MS 

CFISS-008-S0-0-0.5MSD 

CFISS-008-S0-0-0.5DUP 

I I Comments 

P>.... ""\ \ zs. -'2...1o h \CI 

A. 
8,;-.j 

sw 
0 

[:>.._ l -,, "'(--s .'a\ ..=: I '-.!,-')(. 

~ \1"-..R 
~ lL":::>\-v ~-~ 
r0 
~ 
fA, 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

240-67693-1 Soil 07/25/16 

240-67693-2 Soil 07/25/16 

240-67693-3 Soil 07/26/16 

240-67693-4 Soil 07/26/16 

""' 
240-67693-3MS Soil 07/26/16 

\ 240-67693-3MSD Soil 07/26/16 

-J.r 240-67693-3DUP Soil 07/26/16 

I 

I 

Notes: ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\36929B6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgamcs (EPAM th d ~) e 0 
-

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. .r 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
/ 

/ 
Were the orooer number of standards used? 

Were all initial calibration correlation coefficients > 0.995? ~ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) 
,--

Were balance checks performed as required? (Level IV onlvl / 

11/. Blanks 

---Was a method blank associated with everv sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences , 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:; 20% for / waters and .:; 35% for soli samples? A control limit of.:; CRDL(.:s 2X CRDL for soil) 
was used for samples that were.:; 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS anal zed ner extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% 185·115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and QualityControl 

Were performance evaluation (PE) samples performed? 
, 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page:.SO..of'2 .. 
Reviewer: 6 "\J 

2nd Reviewer: c:::>t,..../ 

--
Findings/Comments 



LDC#: p~~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample ResulfVerification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable ---to /eve/ IV validation? 
..... 

Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
..,..... 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. ---
Target analytes were detected in the field blanks. 

WETCMEPA_2010.wpd version 1.0 

NA 

.... 

./ 

Page:.::Z...OfL.. 
Reviewer: -;;>0 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 3692986 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Calibration 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_lof~ 
Reviewer: ~~ 

2nd Reviewer: ~ -

b'~~N"='/A,_ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
YA}N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~ONLY: 

1 .. not~ 

08/15/16 

Was a midrange cyanide standard distilled? 
Are all correlation coefficients ~0.995? 
Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

. 'In A, ol• ''-" o. . nfn 

CCV (18:26) F 87 (90-110) All J-/UJ/P (de!) 

Commenffi:--------------------------------------------------------------------------------------------------------------------

36929B6CAL.wpd 



LDC #: 3692986 

METHOD:Inorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated 

Page:__}ot~ 
Reviewer: (3'V 

2nd Reviewer:~ 

1 uooun ou II uouun ou 'I Blank '''-=====r====;=====r====r=====;=====;;=====;='====;===='i===== Action I irniti I 
PB ICB/CCB No Qualifiers 

0.180 r ~~ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

3692986.wpd 



LDC #: 1,0 "\2.."'\~(a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of£__ was recalculated.Calibration date: 8:.\\ ~\)o 

Page:iof~ 
Reviewer:'O"'=> 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

CL.:-J ~'...O'S;. 
Calibration verification 

~ \\ ':.::,"") 
a rbration verification 

U...'J \\ '~'-\~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

s4 

s5 

s6 

·r- ~~ 
0-~~\\. 

Ct-:> 0,1~'-

u-> 0 .2<)"\j,~L 
--~~ 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr" r orr" (Y/N) 

0.1 63705 

0.2 170453 0.9982 0.9980 

1 932180 

~* 2 1833864 

3 2987678 

4 3792019 

"'..-.... 
~\.21}?- ;;\ \\Me,\\....- <6. \ -?...'f.?-

'-' 

0 -'2-~'- \oa%~ \Oc:>7_1Z.... \ 
02~'-' to2. '/.'?- l 0<-7.-?- ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------------------

-'f. \k,u~~ 



LDC #:~t:f·t'2A_% VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:~ 

METHOD: lnorganics, Method S.ee ~ ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) .. SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

L-C--~ Laboratory control sample 

\\'-~~ 

1'-'\.-S Matrix spike sample 

\S-~\~ 

\'-A.S'V Duplicate sample 

l s--. --;,.~ 

S= 
D= 

Element 

CJ..,.:> 

~ 

\=-

Original sample concentration 
Duplicate sample concentration 

Found IS True 1 D 
(units) (units) 

2.\ .. 0~~ \0':;,~\~ 

(SSR-SR) 

S\2-~~'S (D~':::J 

~7..-~:.u ~~ \. 'l.-""'"-\ ~~ 

I eecalc1ilated 

II 
perorfed 

I I Acceptable 
%R/ RPD %R/RPD (Y/N) 

-z.o -~ o;.;~ 20 ~""(.:\2-- ~ 

s;L'b %~ ~\..~%~ 'j,~ 

2. 0~ ~i?\::> 2.. ~(.~-vo ~ 
li 

Commenrn: ________________________________________________________________________________________________ ~------

TOTCLC.6 



· LDC #: '&'--5\25~(.::/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method .Sao ...- c~ 

Page:lof.l__ 
Reviewer: z& 

2nd reviewer: Q, .---

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? . 

Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (4') ~ reported with a positive detect were 
recalculated and verified using th~e-f;-o~llo-w.::;i=~:ngc__,.eqLu-a-;:ti,...on_: ___________ , 

Concentration = f>... _ /.:-~ "L ::>;?,.~ Recalculation: q >Q.Clt»"D _ (-z~ ~-,-.\) 

"\ h\o <-<I .Ia'\ ~ 

~ \.."'0,"\o .)v-. . w = lo -"'~ 0 • 

Reported 

# Sample ID Analvte Co~;:~~ion 
( ) 

( ~ D.:;:~ 
<?. C-t--) 0-\'h 
3, p= fcN:>L-

'* ~ ~C6 

Calculated 
Concentration Acceptable 

{(Vo,\'<'r:..,) (Y/N) 

0~~ ~ 
L:USs ~ 
G:;.Co\ ~ 
St:::fiS ~ 

Note: ___________________________________ _ 

RECALC.6 



09/13116 
The attached zipped file contains three files: 

File Format Description 
I) Readme_ ColumbiaFalls_083116.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 240-67463-1_ TestResultsQC _ v l.xlsx 240-67463-1 36929A 
3) 240-67693-1_ TestResultsQC_ vl.xlsx 240-67693-1 369298 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC#.s~q?1 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by l( 

EDD Process Comments/Action 

I. EDD Completeness ' 

Ia. -All methods present? / 
~ 

&>.V'IQ\e. c:k-te -~ ..1. ,..,., :J:D lb. -All samples present/match report? 1:> 

I c. - All reported analytes present? v 
I d. ~or 100% verification of EDD? ._./" 

.. ·. . 

·.·. 

II. EDD Preparation/Entry ' 

II a. -Carryover U/J? v 
lib. -Reason Codes used? If so, note which codes. rU1 

lie. -Additional information (QC Level, Validator, / 
Validated Y/N, etc.) 

., 

' .. 

III. Reasonableness Checks ' 

Ilia. -Do all qualified ND results have ND qualifier (e.g. / 
UJ)? 

Ill b. -Do all qualified detect results have detect qualifier / 
(e.g. 1)1 

Ill c. -If reason codes are used, do all qualified results have 

reason code field populated, and vice versa? 
~0 

Ill d. -Does the detect flag require changing for blank /,/ qualifier? If so, arc all U results marked ND? 

Ille. - Do blank concentrations in report match EDD where I 
data was qualified due to blank contamination? 

Ill f. -Were any results reported above calibration range? If 
(', I so, were results qualified appropriately? 

Ill g. -Is the readme complete? If applicable, were edits or I 
discrepancies listed in the readme? 

((\ t;'DD 

Date~' 
Page:_! of_l 

2nd Reviewer: 
oz._ 

. 

.... · 
.· .. 

Notes: ____ _"j*s~e~c.£dWis;,;c"re~a!!]n£c~slru~e~eit __________________________________________ _ 

EDD Popu!atoin Checklist {word).docx 



~lJJulu LABORATORY _DATA CONSULTA~TS, INC. . 
:, , , , , , , , , , , , , 2701 Loker Ave. West, SUite 220, Carlsbad, CA 92010 Bus. 760-827-1100 Fax. 760-827-1099 

LC>C:: 

Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

September 27, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed is the final validation report for the fractions listed below. This SDG was received on 
September 12, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37045: 

SDG# 

460-118952-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, Polychlorinated 
Biphenyls, Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA, National Functional Guidelines for Inorganic Superfund Data Review, 
August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update IliA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\37045COV.wpd UL-SF 



Level IV 4,260 P"9_es-DL Attachment 1 

EDD LDC #37045 {Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VOA SVOA Pest. PCBs (6020A Pb CN- F TOC 

r-oc SDG# REC'D DUE (8260B) (82700) (8081B) (8082A) /7000) (6010C) (9012B) (9056A) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-118952-1 09/12/16 10/03/16 2 3 1 4 1 1 1 4 1 4 0 1 1 5 1 5 0 5 

1-otal T/CR 2 3 1 4 1 1 1 4 1 4 0 1 1 5 1 5 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40ii 

Shaded cells indicate Level IV validation (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs L:\RouxAssociates\Columbia Falls\37045ST.wpd 



LDC Report# 37045A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
CFMW-053a-S0-0.5-2 460-118952-4 Soil 08/17/16 
CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 
CFMW-DUP22-SO 460-118952-6 Soil 08/17/16 
TRIP BLANK 460-118952-7 Water 08/17/16 
CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 
CFMW-053a-S0-1 0-12MSD 460-118952-5MSD Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

08/22/16 Dichlorodifluoromethane 22.9 All water samples in UJ (all non-detects) A 
1 ,2-Dibromoethane 23.7 SDG 460-118952-1 UJ (all non-detects) 
1,1 ,2-Trichloro-1,2,2-trifluoroethane 29.4 UJ (all non-detects) 

08/23/16 Carbon tetrachloride 37.4 All soil samples in SDG NA -
Dibromochloromethane 36.1 460-118952-1 
Bromoform 54.6 

4 
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Associated 
Date Comoound %0 Samoles Flaa A orP 

08/23/16 1 ,4-Dichlorobenzene 26.3 All soil samples in SDG UJ (all non-detects) A 
460-118952-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Comoound Concentration Samoles 

I CFMW-EB29-AQ 08/17/16 Methylene chloride 6.4 ug/L All soil samples in SDG 460-118952-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>10X 
for common contaminants, >5X for other contaminants) than the concentrations found in 
the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

5 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) CLimitsl Flaa A or P 

CFMW-053a-S0-1 0-12MS/MSD 1,1, 1-Trichloroethane 74 (80-125) 77 (80-125) J- (all detects) A 
(CFMW-053a-S0-1 0-12) 1,1 ,2,2-Tetrachloroethane 71 (72-131) 71 (72-131) UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 73 (78-132) -
1,1 ,2-Trichloroethane 68 (76-124) 75 (76-124) 
1, 1-Dichloroethane 68 (80-124) 71 (80-124) 
1, 1-Dichloroethene 74 (79-132) 77 (79-132) 
1 ,2,3-Trichlorobenzene 31 (75-123) 27 (75-123) 
1,2,4-Trichlorobenzene 25 (74-124) 21 (74-124) 
1,2-Dichlorobenzene 44 (80-121) 44 (80-121) 
1 ,2-Dichloropropane 69 (77-124) 70 (77-124) 
1 ,3-Dichlorobenzene 43 (79-124) 42 (79-124) 
1 ,4-Dichlorobenzene 41 (79-121) 39 (79-121) 
2-Hexanone 66 (78-120) 65 (78-120) 
4-Methyl-2-pentanone 64 (80-120) 64 (80-120) 
Acetone 69 (75-120) 64 (75-120) 
Benzene 66 (75-127) 68 (75-127) 
Carbon disulfide 66 (74-130) 71 (74-130) 
Chlorobenzene 61 (80-120) 62 (80-120) 
Chlorobromomethane 79 (80-125) -
Chloroform 72 (80-122) 78 (80-122) 
cis-1,2-Dichloroethene 71 (80-123) 74 (80-123) 
cis-1 ,3-Dichloropropene 60 (75-124) 62 (75-124) 
Dichlorobromomethane 71 (76-129) 73 (76-129) 
Dichlorodifluoromethane 69 (72-127) -
Ethylbenzene 57 (79-124) 61 (79-124) 
Ethylene dibromide 75 (80-122) 76 (80-122) 
lsopropylbenzene 54 (80-125) 61 (80-125) 
Methyl-tert-butyl ether 77 (80-120) 79 (80-120) 
Methylcyclohexane 57 (71-137) 63 (71-137) 
Methylene chloride 76 (79-128) -
m,p-Xylenes 57 (79-121) 58 (79-121) 
a-Xylene 57 (79-123) 58 (79-123) 
Styrene 53 (78-123) 54 (78-123) 
Tetrachloroethene 71 (73-130) 72 (73-130) 
Toluene 63 (75-122) 63 (75-122) 
trans-1 ,2-Dichloroethene 70 (80-129) 73 (80-129) 
trans-1 ,3-Dichloropropene 60 (72-121) 60 (72-121) 
Trichloroethene 68 (79-122) 71 (79-122) 
Trichlorofluoromethane 66 (68-136) -
Vinyl chloride 63 (70-134) -

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-053a-S0-0.5-2 and CFMW-DUP22-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

6 
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Concentration (mo/Ko) 

Compound CFMW-D53a-SO-D.5-2 CFMW-DUP22-SO RPD (Limits) Flao AorP 

2-Butanone 0.0034 0.0034 0 (<50) - -

Acetone 0.036 0.042 15 (<50) - -

Benzene 0.00052 0.00064 21 (<50) - -

Carbon disulfide 0.00051U 0.0011 73 (<50) J (all detects) A 
UJ (all non-detects) 

Methylcyclohexane 0.00059U 0.00055 7 (<50) - -

Toluene 0.00045 0.00044 2 (<50) - -

XL Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD o/oR, and field duplicate RPD, data were 
qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-118952-1 

I SamE:Ie I Compound I Flag I AorP 

CFMW-EB29-AQ Dichlorodifluoromethane UJ (all non-detects) A 
TRIP BLANK 1,2-Dibromoethane UJ (all non-detects) 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane UJ (all non-detects) 

CFMW-053a-S0-0.5-2 1 ,4-Dichlorobenzene UJ (all non-detects) A 
CFMW-053a-S0-1 0-12 
CFMW-DUP22-SO 

CFMW-053a-S0-1 0-12 1, 1,1-Trichloroethane J- (all detects) A 
1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
1,1 ,2-Trichloroethane 
1,1-Dichloroethane 
1, 1-Dichloroethene 
1 ,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,2-Dichloropropane 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chlorobromomethane 
Chloroform 
cis-1,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Dichlorobromomethane 
Dichlorodifluoromethane 
Ethyl benzene 
Ethylene dibromide 
lsopropylbenzene 
Methyl-tert-butyl ether 
Methylcyclohexane 
Methylene chloride 
m,p-Xylenes 
a-Xylene 
Styrene 
Tetrachloroethane 
Toluene 
trans-1,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 

CFMW-053a-S0-0.5-2 Carbon disulfide J (all detects) A 
CFMW-DUP22-SO UJ (all non-detects) 

8 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37045A 1_RA4.DOC 

I Reason I 
Continuing calibration (%0) 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

9 
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LDC #: 37045A 1 

SDG #: 460-118952-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: a Ci6c; ;(c, 
Page:_\ of_L 

Reviewer: .JU(p 
2nd Reviewer: o.....----

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

I llalidatiao .t\[ea I I Comments 

Sample receiptrrechnical holdinQ times A.d. 
GC/MS Instrument performance check A. 

Initial calibration/ICV A,.. I J.. \C.A t... "- IS"'/: '?6 2. 
Continuing calibration 5W CO\) c. z.o I. 
Laboratory Blanks A 
Field blanks SL\) a-= I 1!> ...:!" -
Surrogate spikes A 
Matrix spike/Matrix spike duplicates s\J 
Laboratory control samples A L(s (j) 

Field duplicates s!JI! .Pz. '2. /4-
Internal standards 

Compound quantitation RULOQ/LODs 

Tarqet compound identification A 
System performance l'r 
Overall assessment of data A 

A = Acceptable ~ ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

~ 

N = Not providediapplicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

Client ID Lab ID 

(?' 1V'J<'-2o?~ 

SB=Source blank 
OTHER: 

Matrix Date 

1 ... f-CFMW-EB29-AQ 460-118952-1 Water 08/17/16 

2 CFMW-053a-S0-0.5-2 I> 460-118952-4 Soil 08/17/16 

3 CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 

4 CFMW-DUP22-SO _!>_ 460-118952-6 Soil 08/17/16 

5 .. TRIP BLANK 460-118952-7 Water 08/17/16 

6 CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 

7 CFMW-053a-S0-1 0-12MSD 460-118952-5MSD Soil 08/17/16 

8 

Ia 

II II 
L:\Roux Associates\Columbia Falls\37045A 1 W. wpd 1 

I 

I 



LDC #:_~.:..._~....:.'6_4;...::~_A---'-I VALIDATION FINDINGS CHECKLIST 

·Volatiles SW 846 Method "?"n"' 

a continuing calibration standard analyzed at least once every 12 hours for 

all percent differences 
criteria for all CCCs 

and relative response factors (RRF) within 

all percent differences (%0) .::: 20% and relative response factors (RRF) ~ 

Level IV checklist_8260B_rev01.wpd 

Page:_1_of_l_ 
Reviewer: JVG 

2nd Reviewer: c/ 



LDC#: VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
i in this SDG? If no, indicate which matrix does not have an associated 

Soil/Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV checklist_8260B_rev01.wpd 

Page:_2_of.2_ 
Reviewer: JVG 

2nd Reviewer: Q;...// 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
·--

A Chloromethane AA Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride cc. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene llll. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane .JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl. disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1 ,3-Dichloropropane sss. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methylcyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1 ,2-0ichlorotetrafluoroethane uuuu. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene V\N. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1 ,4-Dichloro-2-butene Y1. 1;-.fhy len~ tlibrM•illil;/ 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ll2. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_long list.wpd 



LDC #: o76~ A I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
I l'f I'UI> VYQV g '-'VIIl.lll'-1111~ V~:;;tiiiJIQ~IVII ,;,\.QIIUQI\,.1 QIICUJL.t;OU C:U.I...::;Q;:)L UII'-"C t:;:VCIJ IL IIUUI;:) lUI Cc:tVII lll;:,liUIII~IIlf 

Page:_lof__l 

Reviewer: JVG 
2nd Reviewer: C... 

('{__ iN N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
y N N/A Were all %0 and RRFs within the validation criteria of ,;20 %0 and ;,0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (limit: >0.05) Associated Samples Qualifications 

og /:2:>- 6~o E 5l?. 76)& JT E:l 22.tj /\II W 1>1~ 'k.o-3&" '3' lt1o _m/2)_ 3-/1-1 ::J ,4. 
T_T (-)_ _2Q,Z_ ~ 
TTT f'2 2'1.4 1-- k 

a&/~~LL~> k to. 7otl S: 0 (.J. 37.4- A-It s: J-f1>_4t;o-?!ill D!: ~17 [i,'J)) J"+.<t:Jo./ ... r+ ?~.'I ' 

)( fl- '?Zf-.t: 
I+ I+ .IJ- r-. 2(;;.?> _I-_L],:r _A 

CONCAL.wpd 



LDC#: 
'37D.fs A l VALIDATION FINDINGS WORKSHEET 

Field Blanks 
.THOD: GCIMS VOA (EPA SW 846 Method 8260B) 

Y IN NIA Were field blanks identified in this SDG? 
'.t N NIA Were target compounds detected in the field blanks? 

·· ~-~~ (L. Associated sample units: ""9 /1(11-
-g /17 !lr 0 "" ...... ~"" .... ~-at .... -

Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: -cp__, Associated Samples: 

Compound Blank ID Sample Identification 

I I I I I I 
I 'f I "- t I I I I I I 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 

. ·-·- ·-····- e: (circle one Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound Blank ID Samole Identification 

I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

A-ll s 

I I 
I I 

I I 

Page:_) of_) 

Reviewer: JVG 
2nd Reviewer: Q...., -... 

(w; 
' / 

I 
I I 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC#: 370fS A l 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_l 

Reviewer: JVG 
2nd Reviewer:__Q 

Y. N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? G>N N/A 

Y@NIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

- --

MS MSD 
# MS/MSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

Je. (, /7 s~e.. tA.~C4 el./j ( ) ( ) _=3 ( 1-t\1 -1- V-t.+) 
( ) ( ) ( ) \ / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD (Soil! II QC Limits (Water! 

H. 1,1-Dichloroethene 59-172% <22% 61-145% 

s. Trichloroethene 62-137% <24% 71-120% 

V. Benzene 66-142% <21% 76-127% 

cc. Toluene 59-139% <21% 76-125% 

DO. Chlorobenzene 60-133% <21% 75-130% 

MSD.wpd 

Qualifications 

J/~t~S /A 

I RPD (Water) 

<14% 

<14% 

< 11% 

<13% 

<13% 



FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-118952-1 

SDG No.: 

Matrix: Solid 
::..::..:=~~~-

Level: Low =-::..:'----- Lab File ID: K57083.D 
~~::..:..:~~-------------

Lab ID: 460-118952-5 MS Client ID: CFMW-053a-S0-10-12 MS 

SPIKE SAMPLE )J( MS MS QC 
ADDED ~ONCENTRATIO FONCENTRATION % LIMITS # 

COMPOUND (rng/Kg) (rng/Kg) (rng/Kgl REC REC 
1,1,1 Trichloroethane 0.0201 0.000350 i'lJ) 0.0149 11 74 80 125 Fl 
1,1,2,2-Tetrachloroethane 0.0201 0.00016 u 0.0143 1>.1 71 72-131 Fl 
1,1,2-Trichloro 1,2,2 trifluor 0.0201 0.00041 u 0.0148 7T 73 78 132 Fl 
oethane 
1,1,2-Trichloroethane 0.0201 0.00026 u 0.0137 Ll 68 7 6 124 Fl 
1,1-Dichloroethane 0.0201 0.00031 u 0.0138 I 68 80-124 Fl 
1,1-Dichloroethene 0.0201 0.00038 u 0.0149 ~ 74 79-132 Fl 
1,2,3-Trichlorobenzene 0.0201 0.000100 0.00625 II IJ 31 75-123 Fl 
1,2,4-Trichlorobenzene 0.0201 0.00029 u 0. 00507 1<1 tk 25 74-124 Fl 
1,2-Dibromo 3 Chloropropane 0.0201 0.00043 u 0.0159 79 65-129 
1,2 Dichlorobenzene 0.0201 0.00013 u 0.00888 J r 44 80-121 Fl 
1,2 Dichloroethane 0.0201 0.00010 u 0.0148 74 68 120 
1,2 Dichloropropane 0.0201 0.000160 0.0138 t1 69 77 124 Fl 
1,3 Dichlorobenzene 0.0201 O.OOOll U 0.00857 r: 1:" 43 79-124 Fl 
1,4 Dichlorobenzene 0.0201 0.000120 ,.. 0. 00820 -~ u.. 41 79-121 Fl 
2 Butanone (MEK) 0.101 0.0029 J 0.0720 69 61-140 
2-Hexanone 0.101 0.00087 u llh 0.0667 "1 66 78 120 Fl 
4-Methyl-2-pentanone (MIBK) 0.101 0.0020 u t 0.0648 'i 64 80-120 Fl 
Acetone 0.101 0. 012 l 'flo) 0.0808 F 69 75-120 Fl 
Benzene 0.0201 0.00062 J 1..- 0.0138 " 66 75-127 Fl 
Bromoform 0.0201 0.00012 u 0.0201 100 19-15 0 
Bromornethane 0.0201 0.00029 u 0.0153 76 5 9-13 6 
Carbon disulfide 0.0201 0.00040 u Nll) 0. 0133 (, 66 74 130 Fl 
Carbon tetrachloride 0.0201 0.00040 u 0.0176 88 77-138 
Chlorobenzene 0.0201 0.000130 0.0123 ~p 61 80-120 Fl 
Chlorobromornethane 0.0201 0.00016 u 0.0159 ff 79 80-125 Fl 
Chlorodibromomethane 0.0201 0.00014 u 0.0170 84 67 143 
Chloroethane 0.0201 0.000320 0.0156 78 50 139 
Chloroform 0.0201 0.000190 0.0145 k 72 80-122 Fl 
Chloromethane 0.0201 0.00035 0 0.0161 80 66 128 
cis-1,2-Dichloroethene 0.0201 0.00020 u 0. 0143 (MI. ~ 71 80-123 Fl 
cis-1,3-Dichloropropene 0.0201 0.000140 ' 0.0122 fl. 60 75-124 Fl 
Cyclohexane 0.0201 0.000420 0.0140 69 67-135 
Dichlorobrornornethane 0.0201 0.000350 !m] o.ol42 r 71 7 6-12 9 Fl 
Dichlorodifluoromethane 0.0201 0.00029 u y 0.0140 :J 69 72-127 Fl 
Ethylbenzene 0.0201 0.00029 Jl J).e.) O.Oll8 ¥.1 57 79 124 Fl 
Ethylene Dibrornide 0.0201 O.OOOll 0 M>> 0.0151 '/I 75 80-122 Fl 
Isopropylbenzene 0.0201 0.000160 L 0.0109 " 54 80 125 Fl 
Methyl acetate 0.101 0.00083 0 0.103 103 73-123 
Methyl tert butyl ether 0.0201 0.00016 u )I!)) 0.0155 I-~ 77 80 120 Fl 
Methylcyclohexane 0.0201 0.0017 c 'tf) 0. 0132 TT I 57 71-137 Fl 
Methylene Chloride 0.0201 0.00029lj' ~) 0.0153 e 76 79-128 Fl 

/ 

# Column to be used to flag recovery and RPD values 

FORM III 82608 

Page 714 of 4260 



FORM III 
GC/MS VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-118952-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: ~K=5~7=0=8=3~·=D __________________ _ ------
Lab ID: 460-118952-5 MS 

COMPOUND 
m-Xylene & p Xylene 
o Xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans 1,3 Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

---

SPIKE 
ADDED 

(mg/Kg) 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 
0.0201 

Client ID: CFMW-053a-S0-10-12 MS 

SAMPLE MS MS QC 
~ONCENTRATION ONCENTRATION % LIMITS # 

(mg/Kg) (mg/Kg) REC REC 
0.00044 J llr.f) 0.0119 ~II.. 57 79-121 Fl 
0.00017 J t 0.0116 s 5 57 79 123 F1 
0 . 0 0 0 14 U J.ID/ 0 . 0 1 0 7 'R '---;5~3+-""7""8 -1"2"3;1--;o;F'l-1 
0.00026 U y 0.0143 "1. 71 73-130 Fl 

0.0011l .ft) 0.0137 C 63 75 122 Fl 
0.00036 u Nl>J 0.0142ppf 70 80-129 F1 

0.000092 U 0.0121 l(o/ 60 72-121 Fl 
0. 00024 u 0. 0136 <;; 68 79 122 F1 
0. 00031 U 0. 0133 kl!:. 66 68 136 Fl 
o. ooo36 u o. o127 '· 63 70-134 Fl 

# Column to be used to flag recovery and RPD values 

FORM III 8260B 

Page 715 of 4260 



FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

j 

Lab Name: TestAmerica Edison Job No.: 460-118952-1 

SDG No.: 

Matrix: Solid ===----- Level : =Lc::o~w __ _ Lab File ID: ~K=5~7c::Oc::8=4~·=D _________ ___ 

Lab ID: 460-118952-5 MSD Client ID: CFMW-053a-S0-10-12 MSD 

SPIKE MSD MSD 
ADDED CONCENTRATION % 

COMPOUND (mg/Kg) (mg/Kg) REC 
1,1,1 Trichloroethane 0.0197 0.01511-J 77 
1,1,2,2-Tetrachloroethane 0.0197 0.014011 71 
1,1,2 Trichloro-1,2,2-trifluor 0.0197 0.0153 78 
a ethane 
1,1,2 Trichloroethane 0.0197 0.0148 J,{ 75 
1,1-Dichloroethane 0.0197 0.0140 J 71 
1,1-Dichloroethene 0.0197 0.0151 1- 77 
1,2,3 Trichlorobenzene 0.0197 0.00526 IV)J 2 7 
1,2,4-Trichlorobenzene 0.0197 0.00415 K i<:k 21 
1,2-Dibrorno-3-Chloropropane 0.0197 0.0157 80 
1,2-Dichlorobenzene 0.0197 0.00875_]; (T:f 44 
1,2-Dichloroethane 0.0197 0.0147 75 
1,2-Dichloropropane 0.0197 0.0139 6 70 
1,3 Dichlorobenzene 0.0197 0.008291= FF 42 
1,4 Dichlorobenzene 0.0197 0.00773 ij #I+ 39 
2-Butanone (MEK) 0.0984 0.0703 68 
2-Hexanone 0.0984 0.0638 65 
4 Methyl-2-pentanone (MIBK) 0.0984 0.0632 64 
Acetone 0.0984 0.0749 F 64 
Benzene 0.0197 0.0141 v 68 
Bromoform 0.0197 0.0195 99 
Bromornethane 0.0197 0.0162 82 
Carbon disulfide 0.0197 0.0140 ~ 71 
Carbon tetrachloride 0.0197 0.0177 90 
Chlorobenzene 0.0197 0.0122 .. D 62 
Chlorobrornomethane 0.0197 0.0157 80 
Chlorodibromomethane 0.0197 0. 0172 87 
Chloroethane 0.0197 0.0165 84 
Chloroform 0.0197 0.0153 ~ 78 
Chloromethane 0.0197 0.0165 84 
cis 1,2 Dichloroethene 0.0197 0.0145 ~~" 74 
cis-1,3-Dichloropropene 0.0197 0.0122 62 
Cyclohexane 0.0197 0.0143 73 
Dichlorobromomethane 0.0197 0.0143 73 
Dichlorodifluoromethane 0.0197 0.0143 72 
Ethylbenzene 0.0197 0.0123 '!;; 61 
Ethylene Dibromide 0.0197 0.0149 I 76 
Isopropylbenzene 0.0197 0.0119 ~ v 61 
Methyl acetate 0.0984 0.0970 99 
Methyl tert-butyl ether 0.0197 0.0155 L / 79 
Methylcyclohexane 0.0197 0.01411'!1 .,- 63 
Methylene Chloride 0.0197 0.0156 79 

# Column to be used to flag recovery and RPD values 

FORM I II 82 608 
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QC LIMITS 
% 

RPD RPD REC 
1 30 80-125 
2 30 72-131 
4 30 78 132 

8 30 7 6-12 4 
1 30 80 124 
2 30 79-132 

17 30 75-123 
20 30 74 124 

2 30 65-129 
1 30 80-121 
1 30 68-120 
1 30 77-124 
3 30 79-124 
6 30 79-121 
2 30 61-140 
4 30 78 120 
2 30 80-120 
8 30 75 120 
2 30 75-127 
3 30 19-150 
5 30 59-136 
5 30 74-130 
0 30 77-138 
1 30 80-120 
1 30 80-125 
1 30 67-143 
5 30 50 139 
5 30 80-122 
2 30 66 128 
1 30 80 123 
0 30 75-124 
3 30 67-135 
0 30 76-129 
2 30 72-127 
4 30 79-124 
1 30 80-122 
9 30 80-125 
6 30 73-123 
0 30 80-120 
7 30 71-137 
2 30 7 9 128 

# 

F1 
Fl 

F1 
F1 
F1 
F1 
Fl 

Fl 

Fl 
F1 
F1 

F1 
F1 
Fl 
Fl 

F1 

Fl 

Fl 

F1 
F1 

F1 

F1 
Fl 
F1 

F1 
F1 



FORM III 
GC/MS VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-118952-1 

SDG No.: 

Matrix: ~S~o~l~i~d __________ _ Level : =L:.::o.::w ____ _ Lab File ID: ~K:.::5.::7:.::0:.::8.::4.::·~D __________________ ___ 

Lab ID: 460-118952-5 MSD Client ID: CFMW-053a-S0-10-12 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
rn-Xylene & p Xylene 0.0197 0.0118 R} .!/. 58 1 30 7 9-121 Fl 
o Xylene 0.0197 0.0116 ~ ;s 58 0 30 79-123 Fl 
Styrene 0.0197 0.0105 F F 54 1 30 78 123 Fl 
Tetrachloroethene 0.0197 0.0143.1_. 72 0 30 73 130 Fl 
Toluene 0.0197 0.0134 cc- 63 2 30 75-122 Fl 
trans 1,2 Dichloroethene 0.0197 0.0143 p '.P 73 1 30 80-129 Fl 
trans-1,3-Dichloropropene 0.0197 0.0119"' 60 2 30 72 121 Fl 
Trichloroethene 0.0197 0.0140 ~ 71 3 30 79-122 Fl 
Trichlorofluoromethane 0.0197 0.0145 .): ~ 73 8 30 68-136 
Vinyl chloride 0.0197 0.0144 :;,... 73 13 30 70 134 

# Column to be used to flag recovery and RPD values 

FORM III 82608 

Page 717 of 4260 



LDC#: 37045A 1 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC MS VOA (EPA SW 846 Method 82608) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 2 4 
. 

M 0.0034 0.0034 

F 0.036 0.042 

v 0.00052 0.00064 

G 0.00051U 0.0011 

TTTT o.00059U 0.00055 

cc 0.00045 0.00044 

V:\Josephine\37045A1 roux columbia falls.wpd 

RPD 
(:s:50%) 

0 

15 

21 

73 

7 

2 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: G./ 

Qualifications 
(Parent only) 

J/UJ/A 



LDC #: 37045A 1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: S 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A,J(C;,)/(A;,)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 
# Standard ID Date Compound (IS) 

1 I CAL 6/22/2016 2-Butanone (BUT) 

CVOAMS5 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1,2,2-TCA (DCB) 

2 I CAL 7/26-27/16 2-Butanone (BUT) 

CVOAMS9 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1,2,2-TCA (DCB) 

062216_ms5 072616_ms9 voa no tba 

A, = Area of Compound 

C, = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

0.3290 0.3290 

0.2820 0.2820 

1.3192 1.3192 

0.7417 0.7417 

0.3206 0.3206 

0.3651 0.3651 

1.7666 1.7666 

1.0157 1.0157 

Reported 

Average RRF 

(Initial) 

0.3547 

0.2887 

1.3659 

0.7854 

0.3481 

0.3759 

1.7396 

1.0109 

A;, = Area of associated internal standard 

C;, = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.3547 8.6 8.6 

0.2888 2.8 2.8 

1.3658 6.4 6.4 

0.7854 4.3 4.3 

0.3482 13.7 13.7 

0.3759 5.7 5.7 

1.7396 5.1 5.1 

1.0109 7.2 7.2 

I 



LDC # 37045A1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: _1_of_1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported Recalculated 

Calibration Average RRF RRF RRF %0 %0 
# Standard ID Date Compound (IS) (Initial) (CCV) (CCV) 

1 E58798 8/22/2016 2-Butanone (BUT) 0.3547 0.3523 0.3523 0.7 0.7 

MS5 cis-1 ,2-DCE (FBZ) 0.2887 0.2830 0.2830 2.0 2.0 

Benzene (CBZ) 1.3659 1.2651 1.2651 7.4 7.4 

1,1,2,2-TCA (DCB) 0.7854 0.6811 0.6811 13.3 13.3 

2 K57065 8/23/2016 2-Butanone (BUT) 0.3481 0.3722 0.3722 6.9 6.9 

MS9 cis-1 ,2-DCE (FBZ) 0.3759 0.3808 0.3808 1.3 1.3 

Benzene (CBZ) 1.7396 1.6958 1.6958 2.5 2.5 

1,1 ,2,2-TCA (DCB) 1.0109 0.9335 0.9335 7.7 7.7 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ _,_JV-'-"'G'---

7 
2nd reviewer:_4c,P-Z~ 

The percent recoveries (%R) ·af surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

s I 10 ample : 

Surrogate 
Spiked 

Dibromofluoromethane ~~ () 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene < 

S I 10 ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample : 

Surrogate 
Spiked 

Dibromofluoromethane !;: 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SampleiD: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

!;"S". 2 I t D 

.,-,{, . ' I o 'l 
'\-7-7 qc; 
51. 'Y"" ,, 4-

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

I 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

I I Cl c 
I o 0 

"''~ 
11 ..{ -

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 
.:Z7dtr"4J VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: JVG 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I • 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ---~-i/;'----,L-7 _____ _ 

11.1-Dichl 

ll~h 

Spike 
Added 

(fN\ /~-<;) 
(/ 

M!< _I_ ---.MSn 

Sample 

(111.~ JJ. 
v 

O,O:lOJ l6,oJq711 0 

. 0 

II o . {J()fR -:2-

l). 601) 

II I } II 0 

Spiked Sample 
Concentratior 

<~& 
C/ 

uc::: I M~n 

o. 0/fq 0.0/'>J 

0.01~ o. ol<fo 

o.ong 1 o. o1+1 
0-012>71~· ~ 
o,o(ll-3> I 6.o_l"YY 

SC = Sample concentration 

MSDC =Matrix spike duplicate concentration 

Matrix Snike .~ .. "" . I MSIMSD I 
II ~·-1 

h'tor~r, h'Pr~Jt 

't 71 77 77 "Y' ).-/ 

~g; rprf 71 71 3 3-

COG ~p u Gc/ y / 
(.3 03 ~3> ~? .l- ").--"' 

~I 6j_ ~y ~v 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC. 1 SB. wpd 



LDC#: :!:> 7 D f_r-.f..J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: Gt:= _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery= 1 DO * ~SC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSOC = Laboratory control sample duplicate concentration 

LCS ID: us. 4Go- ~~G, ?19,4 

I Compound I 
Spike Spiked Sample I ICS II ICSO II I CSU CSO I 
Addi.: concenzion 

I II II I ( "" "" ) 
(,.... ) Percent Recovery Percent Recove!1 RPD 

1- (/ (J 

I I II I II I Recalculated ~ LCS LCSD LCS LCSD ReE!orted Recalc. Re(!orted Recalc. Re(!orted 

1, 1-Dichloroethene 0' 0'2-() LA o.OIOJ 1 lk- q~ "is-
-----------Trichloroethene o ,Ofq I q,s- q~ ~ 

Benzene o.O/'iS/. l)? 'i? / 
Toluene .v o. o I g-v '71 '11 v 
Chlorobenzene 

)t O.o I &.5 v <=t'0 1' / 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1 SB. wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: JVG , 

2nd reviewer: cZ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 

~;...<-''--'-'N'""/A,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = f&)(I,)(DF) Example: 
(A,)(RRF)(V,)(%5) 

A. = Area of the characteristic ion (EICP) for the Sample I.D. 
g. 

/;w-"1~ 
' 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms Cone. = ( 7'1 S2/ l ( ro. • )( ;;""-/ l 
(ng) 'Sf& 2o-y) (\. 7 ~'1(, )(lf-,<f7•~)( 0, "J'(-!;!) ({OcJ 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 0, 0 0 0 ? -,/ "t) # !i"y 
or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 

cor~n~~~ Concentration 
# Sample ID Compound ( ) Qualification 

2 hl-h... a. ooo~-Y 

RECALC.1SB.wpd 



LDC Report# 37045A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
CFMW-053a-S0-0-0.5 460-118952-2 Soil 08/17/16 
CFMW-053a-S0-0.5-2 460-118952-4 Soil 08/17/16 
CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 
CFMW-DUP22-SO 460-118952-6 Soil 08/17/16 
CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 
CFMW-053a-S0-1 0-12MSD 460-118952-5MSD Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified t,y the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa AorP 

08/25/16 Phenol 27.6 CFMW-EB29-AQ NA -
Pentachlorophenol 22.4 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A orP 

CFMW-053a-S0-1 0-12MS/MSD 2, 3,4, 6-T etrach lo rep henol 52 (60-114) 50 (60-114) UJ (all non-detects) A 
(CFMW-053a-S0-1 0-12) 4,6-Dinitro-2-methylphenol 4 (67-120) 5 (67-120) UJ (all non-detects) 

Pentachlorophenol 19 (56-116) 18 (56-116) UJ (all non-detects) 

CFMW-053a-S0-1 0-12MS/MSD 2,4-Dinitrophenol 0 (56-122) 0 (56-122~ R (all non-detects) A 
(CFMW-053a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D460-386082/2,3A Nitrobenzene 107 (56-106) - NA -
(CFMW-EB29-AQ) Hexachloroethane - 94 (39-92) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-053a-S0-0.5-2 and CFMW-DUP22-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

5 
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Concentration (mo/Ko) 

Compound CFMW-053a-S0-0.5·2 CFMW-DUP22-SO RPD (Limits) Flaa AorP 

Acenaphthene 0,015 0.0084U 56 (S50) J (all detects) A 
UJ (all non-detects) 

Benzo(b)fluoranthene 0.026 0.013U 67 (S50) J (all detects) A 
UJ (all non-detects) 

Bis(2-ethylhexyl)phthalate 0.035 0.013U 92 (S50) J (all detects) A 
UJ (all non-detects) 

Chrysene 0.018 0.0094U 63 (<50) J (all detects) A 
UJ (all non-detecls) 

Di-n-butylphthalate 0.027 0.010U 92 (<50) J (all detects) A 
UJ (all non-detects) 

Fluoranthene 0.025 0.010 86 (<50) J (all detects) A 

Phenanthrene 0.019 0.0092U 70 (<50) J (all detects) A 
UJ (all non-detecls) 

Pyrene 0.024 0.016U 40 (<50) . . 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to MS/MSD %R and field duplicate RPD, data were qualified as estimated in three 
samples. 

6 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-118952-1 

Sample Compound Flag AorP 

CFMW-053a-50-10-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-053a-S0-1 0-12 2,4-Dinitrophenol R (all non-detects) A 

CFMW-053a-S0-0.5-2 Acenaphthene J (all detects) A 
CFMW-DUP22-50 Benzo(b)fluoranthene UJ (all non-detects) 

Bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-butylphthalate 
Phenanthrene 

CFMW-053a-S0-0.5-2 Fluoranthene J (all detects) A 
CFMW-DUP22-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicates (RPD) 

Field duplicates (RPD) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 37045A2a 

SDG #: 460-118952-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 6VrS6i,.. 
Page:_l_of_l_ 

Reviewer: .:l.tC-
2nd Reviewer: cJ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

7 
1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

I Malidatioo Ama 

Sample receiptfTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrooate soikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB29-AQ 

CFMW-053a-S0-0-0.5 

CFMW-053a-S0-0.5-2 

CFMW-053a-S0-1 0-12 

CFMW-DUP22-SO 

CFMW-053a-S0-1 0-12MS 

CFMW-053a-S0-1 0-12MSD 

~ 

b 

j) 

Notes. 

I I Cammeots 

;,, ft. 
A 

;., I A ICA 1.- ~ 2-o 1., '(_..,/ lvV~?oA. 

sw oc-.J ~u~ 

"' ~IJ ~ \;£> 0:::: I C rt.sul+ .L RL-) 
A 

sW 
SJA 

s~ j);:: 

A 
Pt 

!>t 

A 
f>r 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

\..($ /)) 

?>/t;; 

0 = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

460-118952-1 Water 08/17/16 

460-118952-2 Soil 08/17/16 

460-118952-4 Soil 08/17/16 

460-118952-5 Soil 08/17/16 

460-118952-6 Soil 08/17/16 

460-118952-5MS Soil 08/17/16 

460-118952-5MSD Soil 08/17/16 

I I 

L:\Roux Associates\Columbia Falls\37045A2aW.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level JVChecklist_8270D_rev01.wpd 

Page:_1_of__L 
Reviewer: JVG 

2nd Reviewer: C-- / 



LDC#: 

Level IV Checklist_8270D_rev01.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a}fluoranthene B1. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin D1. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH .. 1-Methylphenanthrene . ... H1. . . . . .... 

I. 4-Methylphenol 11. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane · KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosocf1phenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR 4-Dimethyldibenzothiophene (4Mon R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. -z., ~. <\-,~- Tff-rFdt {f/7/)f'hf. Mf 
V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene )()()()(_ X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. P~~ne ZZZ. Perylene =- Z1. 
-
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LDC #: ?. 7<> {(" A-~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

' l'lfr\ YVQ;:) 0. VVII~U lUll I~ .... QIIIJIO.UVII ~~0.11\,.H;;;;uy CliiCI}L.CU O.L Jo;:;;:QWL VIIVV VVCIJ I .C. IIVUIW lVI CQVII Ill .::ILl U111..:;1 IL: 

Y(N N/A Were percent differences (%D) ~20 %and relative response factors (RRF} within the method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound ·{Limit: <20.0%) (Limit) Associated Samples 

/)f< lx: ;,,. M .z? 17'-o A- ("') 17, (; I f>1 f.>o#o- 3 & ~cs ?-/l-A 
I IT (+ 22-,c{- 1 

-
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LDC#: "37o4~.47-tl..-

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P)e<lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__l__of__l_ 

Reviewer: JVG 
2nd Reviewer: 0 

'--
~~-'-'--'-'N"'/A.!. Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated MS/MSD. Q Soil/ Water . 

. ')1. N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
Y{ N> N/A Were the MS/MSD percent recoveries (%R) and the relative ercent differences (RPD) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound %R_(Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~/7 IAIAui.A S"2 <r.o-11±_> 51> ( !JO-Il4) ( ) 4- (!v~) J"-/IA:r /A 
H+L () ( 5(o ·-J:I.'V) 0 ( ~-Jz~ ( ) 0'-/Jl.. /1; 
Pf' 4 <ln7-1~) > (f-7-/Ul) ( ) J" -/u:r -4. 

TT ltj < '>f. -II G. I /{' ( ~-IIC,l ( ) .l_ 
( ) ( ) ( ) 

( ) ( ) ( ) 

(. ) (. ) ( . ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) . 

( ) ( ) ( ) I 

( .\ _L \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: ~7 O'f ("" /r 7-"'-

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

I~~~ ' Y YU"' .... .._.._,....., 1 ... '1UI1._.'-'; 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

VN N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
~ 

LCS LCSD 
# Date LCS/LCSD ID Compound %R (Limi~) %R(Limits) RPD (Limits) 

U' s./P"\66-3S6D&l-/.z, 4 L I 07 t.!;l.-/vb I ( ) ( ) 

k ( ) q4 ( .u;- 'j :2.1 ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ) _L _) _ I ) 

LCSLCSD.2SD 
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LDC#: 37045A2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC MS SVOA (EPA SW 846 Method 82700) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Compound 3 5 

GG 0.015 0.0084U 

GGG 0.026 0.013U 

EEE 0.035 0.013U 

DOD 0.018 0.0094U 

)()( 0.027 0.010U 

yy 0.025 0.010 

uu 0.019 0.0092U 

zz 0.024 0.016U 

V:\Josephine\FIELD DUPLICATES\37045A2a roux columbia falls.wpd 

RPD 
(:s:50%) 

56 

67 

92 

63 

92 

86 

70 

40 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: (,o- ,/ 

Qualifications 
(Parent only) 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

J/UJ/A 

Jdets/A 

J/UJ/A 



LDC #: 37045A2a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: cA._ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (A,)(C;,)/(A;,)(C,) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 08/22/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 I CAL 08/23/16 Phenol (DCB) 

MS6 Naphthalene (NPT) 

Diethylphthalate (AND 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

082216_ms5 0582316_ms6 svoa full list 

A, = Area of Compound 

C, = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

1.6507 1.6507 

1.0666 1.0666 

1.0877 1.0877 

0.3245 0.3245 

0.7784 0.7784 

1.1497 1.1497 

1.8121 1.8121 

0.9389 0.9389 

1.3481 1.3481 

0.4501 0.4501 

0.6596 0.6596 

1.0142 1.0142 

Reported 

Average RRF 

(Initial) 

1.5719 

1.0468 

1.0562 

0.2885 

0.7522 

1.0025 

1.5352 

0.8710 

1.3960 

0.4528 

0.6614 

1.0254 

A;, = Area of associated internal standard 

C;, = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.5719 6.0 6.0 

1.0468 6.1 6.1 

1.0562 6.7 6.7 

0.2885 12.5 12.5 

0.7522 5.8 5.8 

1.0025 14.9 14.9 

1.4767 19.2 19.2 

0.8711 6.5 6.5 

1.3960 5.3 5.3 

0.4528 5.2 5.2 

0.6614 2.5 2.5 

1.0254 7.2 7.2 



LDC # 37045A2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: g 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRFVave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 X17350 08/23/16 Phenol (DCB) 

MS5 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

2 M231720 08/25/16 Phenol (DCB) 

MS6 Naphthalene (NPT) 

Diethylphthalate (ANT) 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.572 1.719 

1.047 1.048 

1.056 1.001 

0.289 0.320 

0.752 0.761 

1.003 1.126 

1.535 1.885 

0.871 1.004 

1.396 1.399 

0.453 0.445 

0.661 0.762 

1.025 1.042 

Recalculated 

RRF 

(CCV) 

1.719 

1.048 

1.001 

0.320 

0.761 

1.126 

1.885 

1.004 

1.399 

0.445 

0.762 

1.042 

Cx =Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

9.4 9.4 

0.1 0.1 

5.2 5.2 

11.0 11.0 

1.2 1.2 

12.3 12.3 

22.8 22.8 

15.2 15.2 

0.2 0.2 

1.7 1.7 

15.1 15.1 

1.6 1.6 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: Q 

The percent recoveries (%R) of surrogates were recalculated. for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID am pte : 

Surrogate 
Spiked 

Nitrobenzene-d5 t;;"O,i) 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol v 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID am pte : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

91.f ~~ 

?S>5 7-r 
?'fr-& 70 

?td- (. I 
2 'i5~ /) 5]' 

-;z...t), <f ~ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~ > L 

1'Y 

7o 

C, I 

~ L_ 

~"'] v 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 
6 704r,.A-"'\ VALIDATION FINDINGS WORKSHEET 

Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of.1__ 

Reviewer: JVG 
2nd Reviewer: 91: _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSC - SC)ISA 

RPD = I MSC- MSC I • 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ ::t:.(p...L/i~------
-- -----

I I 
Spike Sample Spiked Sample 

(~d.t.d ) 
conce~ttion C~nc~ti~ Compound ( !>-( ) 

~:·~:~~~~~i~lgf~}~ .. ~ "~n 

(7 .. ~ ";;,.,n -
Phenol ?> oe, .-..34 0 ...... 7) ?-~GG 

N-Nitroso-di-n-propylamine >-ts "")"" .:Y-7:1? 

4-Chloro-3-methvlohenol =z~o4 '2-_7, 

Acenaphthene v / ')_ ·7'7 ~-rt? 

Pentachlorophenol r.. 7 'i ~·14 l,3;z_. .<!>-~ 

Pyrene ?> .:P'f o.Z>'J v ~ ·O!o 7->'07 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

....... ~ .... .. ... ~-. I MSlMSD I 
Percent Recovery Percent Recovery I RPD 

I 

"< c •••• ~- -·· 
f;o f"d n 7\S -y r--

is? I);, '-6'---v' $Y \ I 

8'f f<{ 1$-y [5-v y r--

Fb 1!0 7~ 7'i( 'f +-
{q {Cj 1~ )8' 7 7 

6'1' <''j n- 8t'"' ~ 5 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC#: ~Jo4> /T?-<_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:..1_of_1_ 

Reviewer: JVG 
2nd Reviewer: C:::X # 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG = Spike concentration 
SA= Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: L C 2 ~o- ")b(/,671S /2-:£\ 

I Compound I 
Spike Spike I ICS II 1 esc II 

(,;,d~r.: Concentton 
I II II ( !i ) ( "' ,.j / Percent Recove!l Percent Recove!I 

- ""' (/ 1 "'m 
I "" ~ ""n Roeolo Ro •" 

Phenol "0.2>'? vA d- -'11""" II A- ~-5' ~v 
N-Nitroscr-di-n-propylamine ::>-,17 lf"i S""j 

4-Chloro-S..methylphenol 3.67 1---.--' "j-v--

--------Acenaphthene "2.4-y 8'8' w ~ 
Pentachlorophenol r. ,(p 1 ',c;l)' Jcrj) IVV 

/ 
~ 

3,?>3> / 
?>-_1-f 17 '17 / Pyrene 

I CS£1 CSD I 
RPD I 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reoorted results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 37ots."" A"HA.. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: JVCCL/ 
2nd reviewer: _ ___,_ _ _,<::::::'--

fvlN N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)(\6)(DFl(2.0) Example: 
(A;,)(RRF)(V,)(V1)(%S) 

~ ~~~.ro(a)fd~ A ~ Area of the characteristic ion (EICP) for the Sample J.D. ' 
compound to be measured 

A;, ~ Area of the characteristic ion (EICP) for the specific 
internal standard 

I ""( I, ~ Amount of internal standard added in nanograms (ng) Cone.~ ( ?I <f7 )( /f(..(l )( )( )( ) 

(~;J ro -y-3< J.ooJ l(Js.o"~~) (o.qJk) ) 

v, ~ Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

~ v, ~ Volume of extract injected in microliters (ul) ~ 0, Of£~ 

v, ~ Volume of the concentrated extract in microliters (uJ) 

Df ~ Dilution Factor. 

%8 ~ Percent solids, applicable to soil and solid matrices 
only. 

2.0 ~ Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concent~n Concentration 

# Sample ID Compound (A 1>. / ( \ Qualification 

3 ~u(-.) Pi~ 0 rJ I~ '"' 

RECALC.wpd 



LDC Report# 37045A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 19, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
CFMW-053a-SO-O-O. 5 460-118952-2 Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found. 

4 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides -Laboratory Blank Data Qualification Summary- SDG 460-
118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
118952-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37045A3a 

SDG #: 460-118952-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 80818) 

Date: li<J M tli
Page:_\ of__L 

Reviewer: ~(p 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. · 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

17 

2 

3 

4 

5 

6 

7 

8 

9 

10 

111 

I ~alidatiao Area 

Sample receipUTechnical holdin~ times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuinq calibration 

Laborat01v Blanks 

Field blanks 

Surrogate spikes / (.> 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

n, ,, ,, ' 
A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB29-AQ 

CFMW-053a-S0-0-0.5 

Notes. 

I I Cam meets 

!.tA. 
A, 

/>oA. I c.A- L. ~ 'Zo l-. ICi\) ~ Z.0 l. 
CC/'1 '::: 'LA> ), 

~ ~= 
A:! ~ 
/\) Cj 

A 
f..l 

A 
t.. 
A 
'(>, 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

I 

l(..S (j) 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-118952-1 Water 08/17/16 

460-118952-2 Soil 08/17/16 

II 
L:\Roux Associates\Columbia Falls\37045A3aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

found to be 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns:'! 15% for individual breakdown in the 

~!!':!!~ mix standards? 

Level IV checklist_8081A_rev01 .wpd 

Page:_1_of_2_ 
Reviewer: JVG 

2nd Reviewer: cZ 



LDC#: VALIDATION FINDINGS CHECKLIST 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
%R? 

internal standard area counts within :!:. 50% of the average area calculated 
calibration? 

of each matrix? 

for this SDG? 

extraction batch? 

assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page:_2__of__L 
Reviewer: JVG " 

2nd Reviewer: Z 



LDC #: 37045A3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (A,)(C,)/(A;,)(C,) 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 g-BHC (CLP1) 

GC4 Endosulfan I (CLP1) 

g-BHC (CLP2) 
Endosulfan I (CLP2) 

2 I CAL 7/28/2016 g-BHC (CLP1) 

GC5 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

Where 

A, = Area of Compound 

C, = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 
(500 std) (500 std) 

1.4028 1.4028 

1.1230 1.1230 

1.3467 1.3467 

1.0180 1.0180 

1.3687 1.3687 

1.0328 1.0328 

1.2970 1.2970 

0.9750 0.9750 

IS= 1-Bromo-2-nitrobenzene -100 ug/L 

051716 pest gc4 042016 pest gc5 b-BHC_Endo1 

Reported 

Average RRF 
(Initial) 

1.3964 

1.1504 

1.3010 
1.0340 

1.3265 

1.1163 

1.3223 

1.0332 

Ars = Area of associated internal standard 

C;, = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 
Average RRF %RSD %RSD 

(Initial) 

1.3964 5.8 5.1 

1.1504 5.8 5.8 

1.3010 4.0 4.0 
1.0340 2.9 2.9 

1.3265 4.3 4.3 

1.1163 11.6 11.6 

1.3223 4.7 4.7 

1.0332 6.8 6.8 I 



LDC # 37045A3a VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: 0{ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 P4196935 8/24/2016 g-BHC (CLP1) 

gc4 Endosulfan I (CLP1) 

g-BHC (CLP2) 

Endosulfan I (CLP2) 

2 5F002741 8/23/2016 g-BHC (CLP2) 

gc5 Endosulfan I (CLP2) 

g-BHC (CLP1) 

Endosulfan I (CLP1) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

Cone (CC) 

100.00 99.48 

100.00 97.97 

100.00 103.09 

100.00 100.18 

100.00 96.84 

100.00 98.58 

100.00 95.10 

100.00 91.38 

Recalculated 

RRF 

(CC) 

99.48 

97.97 

103.09 

100.18 

96.84 

98.58 

95.10 

91.38 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

0.5 0.5 

2.0 2.0 

3.1 3.1 

0.2 0.2 

3.2 3.2 

1.4 1.4 

4.9 4.9 

8.6 8.6 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer: JVG ( 

2nd reviewer: c)? 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

SamoleiD: :!J..Y 

II Surrogate 
SurroNate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene GvP- I !)11' 0 
Decachlorobiphenyl T T 
Decachlorobinhenvl 

SamPle 10: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamcleiD: 

Surrogate 
Surronate Column Solked 

I I I I 
Tetrachloro·m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamcleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro·m·xylene 

Tetrachloro·m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Reeorted 

"f 8'. l} CJ(. 

4~ <+- '17 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Re,eorted 

Surrogate Percent 
Found Recoverv 

I Re,eorted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

q G o, 

~'7 I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Nores:·----------------------------------------------------------------------------

SURRCALCoest.wod 



LDC#: '6. 7ocf:r- fr~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I • 2/(lCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: LU f§6- ') ¥'~I? /2- -A L-L f 2.. 

I I 
Spike Spiked Sample LCS 

A~~d cf:'enX:~)n Compound <"'5 ) Percent Recovery 

LCS I LCSD LCS OLcso I Reported I Recalc. 

gamma-BHC 

I '· ,92 
I 

IvA- ~ : :~ 
I fi ?j 

I 

rs l 
4,4'-DDT 1-- 'bO Q-D 

Aroclor 1260 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I LCSD II LCS/LCSD I 
I II I Percent Recovery RPD 

II Reported I Recalc. II Reported I Recalc. I 

II 
,---1 I ~ I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: (;/?' 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Sample J.D. }Jp '() : fiti-IV C{.;p 
1--C£ - '+I? 
Cone.=~ S 71. {, 1~?-7) ( loo ,2 ( fO ,.J J 

C ~~ 7of?7) (1.:~·"1'4} (rs~)Cfr!Ob) 

= C> . 16~G '6 

~ o. 167 ~ 11') 

Reported Calculated 

Concen~it" Concentration 
# Sample ID Compound (~ ( ) Qualification 

\--[~ .q -Y,.J+ C- 0. lo7 v 

-

Note:. ___________________________________ _ 

RECALC.wpd 



LDC Report# 37045A3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
CFMW-053a-SO-O-O. 5 460-118952-2 Soil 08/17/16 
CFMW-053a-S0-0.5-2 460-118952-4 Soil 08/17/16 
CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 
CFMW-DUP22-SO 460-118952-6 Soil 08/17/16 
CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 
CFMW-053a-S0-1 0-12MSD 460-118952-5MSD Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
V:\LOGINIROUX ASSOCIATES\COLUMBIA FALLS\37045A3B_RA4.DOC 



VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compound Flag AorP 

CFMW-053a-S0-1 0-12MS/MSD Aroclor-1016 (CLP1) 152 (29-135) 166 (29-135) All compounds NA -
(CFMW-053a-S0-1 0-12) Aroclor-1 016 (CLP2) 150 (29-135) -

Aroclor-1260 (CLP1) 142 (29-135) -
Aroclor-1260 (CLP2) 148 (29-135) -

Relative percent differences (RPD) were within QC limits 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-053a-S0-0.5-2 and CFMW-DUP22-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
118952-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37045A3b 
SDG #: 460-118952-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1''./J's-;(\. 
Page:_of_l_ 

Reviewer: 3Vi..r 
2nd Reviewer: c;;;?" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~a lidaticn Area 

I. Sample receipUTechnical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrooate spikes /I .S. 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound ouantitation/RULOQ/LODs 

XI. Target comoound identification 

XII n, oil nf rlolo 

Note: A= Acceptable 

-~ 
1 

2 :;> 

3 

4 

"5"" 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

ClienttD 

CFMW-EB29-AQ 

~-CFMW-053a-S0-0-0.5 

CFMW-053a-S0-0.5-2 

CFMW-053a-S0-1 0-12 

CFMW-DUP22-SO 

CFMW-053a-S0-1 0-12MS 

CFMW-053a-S0-1 0-12MSD 

Notes· 

I IV!'E>f,,- ~~G\7>/1-..A 
~ - ~)' ~11'll1-f 

'>, - .,'66/ ~;;.../1-
' f 

<\ 

j) 

p 

I I Comments 

frt"A-

Jo A. I CP,.v f:. '2c ?_ 

1- CVIJ t- zqd, 

!J. 
~ /71:,:: I 
AlA 
sw 
A LC5-fj7-

tJV JJ ::: ? 7t; 

A. 
"t>r 

A 
ND = No compounds det!=cted 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-118952-1 

460-118952-2 

460-118952-4 

460-118952-5 

460-118952-6 

460-118952-5MS 

460-118952-5MSD 

/r.-tl ."- 2o b 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

L:\Roux Associates\Columbia Falls\37045A3bW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides 

found to be 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns.::, 15% for individual breakdown in the 

~~~ mix standards? 

the 

Level IV checklist_8081A_rev01.wpd 

Page:_1_of__l_ 
Reviewer: JVG 

2nd Reviewer: c/ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
confirm %R? 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

internal standard area counts within:!: 50% of the average area calculated 
I 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV checklist_8081A_rev01.wpd 

Yes No NA 

Page:_Lof__L 
Reviewer: JVG 

2nd Reviewer: c / 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

~- -~---

A alpha·BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 
I 

I 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ, Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor i 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan 1 P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes~: ================================================----------------------------------------------------------------

COMPLST-3S.wpd 



LDC #: ~ 1 Of!' ,A 9b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". ($ N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
. N N/A VVO~ 0 IVIVIIVIVLJ C:UICIIJ"-t;;U CYCIJ L.V >;)C::UIItJIC>:I lVI ll:iGI.VII II lOLl lA VI 'IVIICIICVCI 0 ;:::u:::UIItJIC CAliGlVliUIJ YVd<::l fJI::IIUIIIlt::U! 

Y(N N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
'=' 

MS MSD 
# MSIMSDID Compound %R (Limits) %R (Limits} RPD (Limits) Associated Sa'!!E.!.es 

~ 11 V (CLPI IS:Z. c1'l-I:?>J I li 6 !7-'1-13~) ( ) ( f./b} 
' f V ( C!.-f.2. I~ ( ) ( ) ( ) 

/!>/!> { Cl./'1 .M2- ( ) ..1. ~ _L ) 

f>T7 ( c If=': I "hi ( ) ( ) ( ) 

I ' I ' I ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ~ ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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2nd Reviewer:_____s 
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LDC #: 37045A3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

METHOD: GC ~ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AJC 
average CF =sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound (IS) 

1 I CAL 6/14/2016 Aroclor 1260-1 CLP1 (BNB) 

GC8 Aroclor 1260-1 CLP2 (BNB) 

2 I CAL 8/23/2016 Aroclor 1260-1 CLP1 (BNB) 

GC09 Aroclor 1260-1 CLP2 (BNB) 
--· 

051116 022416 0512161260-1 GC11 8 9 

Reported 

CF 

(1000 std) 

0.0222 

0.0454 

0.0243 

0.0428 

Where: 

Recalculated 

CF 

(1000 std) 

0.0222 

0.0454 

0.0243 

0.0428 

A =Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average RRF Average RRF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 6.6 

0.0247 0.0247 1.2 

0.0454 0.0454 6.6 

Recalculated I 

%RSD 

11.5 

7.4 

1.2 

6.5 



LDC # 37045A3b 

METHOD: GC / HPLC-__ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: o.__ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%D) values 
were recalculated for the compounds identified below using the following calculation: 

Where: 
Percent difference (%D) = 100 • (N - C)/N N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

Reported Recalculated Reported Recalculated 

Calibration CF CF CF %0 %0 
# Standard ID Date Compound 

1 8F013538 8/23/2016 Aroclor 1260-1 CLP2 0.0257 0.0252 0.0252 2.0 2.0 

GC8 Aroclor 1260-1 CLP1 0.0463 0.0488 0.0488 5.5 5.5 

2 9F243179 8/24/2016 Aroclor 1260-1 CLP2 0.0247 0.0234 0.0234 5.2 5.2 

GC9 Aroclor 1260-1 CLP1 0.0454 0.0435 0.0436 4.1 4.1 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: (. ..../ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: 

Surrogate 
Surrorrate Column Solked 

I I I I 
Tetrachloro~m-x:o;lene 

T etrachloro-m-xylene 

Oecachtorobiphenyl c.Gf' 7- t:;b,O 

Decachlorobiohenvl ) ) 1 

Sam ole ID: 

Surrogate 
Surrooate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobi~:~henvl 

Samole ID: 

Surrogate 
Surrooate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamoleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I ReE!orted 

~'Y. ~ 1 os-
'7/. G /'0? 

Surrogate Percent 
Found Recoverv 

I ReE!orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I Ree:orted 

I 

I 

I 

I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

tot" 'I 
10? J-

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Nores:·----------------------------------------------------------------------------

SURRCALCoest.wcd 



LDC #: :2.764r A-7b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery ~ 1 00* (SSC-SC)/SA 

RPD ~ I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA ~ Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples: ___ c.~..l--------

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

!j- - ll Spike II Sample -~~ SpikedSample-1[ MatrixSpike ~c-Matrix_SpikeDuplicate II MS/MSD I 
~nn11nrl I Added I Concentration Concentration ~ II II 1 , {"'] § ) {,..._'/i:_ J ( ,._. k_ ) Percent Recovery Percent Recovery RPDI 

ui MS I MSD " MS I f MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
gamma-BHC 

4,4'-DDT 0. fg?; 
Aroclor 1260 -vLp?"jf' 0~ I"· ''d·o _Q_ I~· lo.ftd Lf'Z_ r4~ _M J21 _..2. _..2_ 

/1 '/ 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC#: ;, To4>A~J, VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:=:9": 

~ 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 00* (SSC-SC)/SA Where: SSG = Spiked sample concentration 
SA ~ Spike added 

RPD ~ I LCS- LCSD I * 2/(LCS + LCSD) LCS ~ Laboratory control sample percent recovery 

LCS/LCSD samples: L-C$ ~o ~ ~ '6~ 17 ~ lz-.£ 
' 

I I 
Spike Spiked Sample LCS 

Adt~ concenX:tion 
Compound {'N ) ( "' ) Percent Recovery 

LCS I__; LCSD LCS • LCSD I Reported I Recalc. 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 -otp,_ o. '?"b'7 ivA- 6 . f{-6 IvA- /37 j?Y 

SC ;:; Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I LCSD II LCS/LCSD I 
I II I Percent Recovery RPD 

II Reported I Recalc. II Reported I Recalc. I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: b / 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

(Y'I'LN/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Sample I. D. fvJ) I~" - Cl..f?-" 

L.c.S -17.t 
Cone. = ( '+~ 0 <fr, !or] ( ~ 7 

( o;;qr; "jaqq (0.0?-C'7) 

= G<\1, 1£" 

i'liO ~"' ''1-i-''1 
r.~] 
Gs.?f-. 7 ,..,q," 
l,r.r..4 
~72-. <I 
&n.;. 
(p )~$ 

-;;,~if.!;~ ,:_g; c.c.o. ~ 

fi ... , U>\c, ,_ ( &r.o.G) (Jo M/) 
(IS '&'/CJDOd) 

.= o . cj -to ~ lk-.zs 

Reported Calculated 
Concentrar_n Concentration 

# Sample ID Compound {lfo11: .'\ ( ) Qualification 

vC:> -cw-1 1 :1-~0 ocr~ U/ 

I 

Note:·-----------------------------------------------------------------------------

RECALC.wpd 



LDC Report# 37045A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
CFMW-053a-S0-0-0.5 460-118952-2 Soil 08/17/16 
CFMW-053a-S0-0-0.5Pb 460-118952-3 Soil 08/17/16 
CFMW-053a-S0-0.5-2 460-118952-4 Soil 08/17/16 
CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 
CFMW-DUP22-SO 460-118952-6 Soil 08/17/16 
CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 
CFMW-053a-S0-10-12DUP 460-118952-5DUP Soil 08/17/16 
CFMW-DUP22-SOMS 460-118952-6MS Soil 08/17/16 
CFMW-DUP22-SODUP 460-118952-6DUP Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 601 OC 
Mercury by EPA SW 846 Methods 7470A/7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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s 

~ I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB29-AQ 08117116 Calcium 218 ug/L CFMW-053a-S0-0-0.5 
CFMW-053a-S0-0.5-2 
CFMW-053a-S0-1 0-12 
CFMW-DUP22-SO 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
IAssociated Samalesl Analvte %R (limits) Flaa AorP 

CFMW-053a-S0-1 0-12MS Antimony 62 (75-125) J- (all detects) A 
(CFMW-053a-S0-1 0-12) UJ (all non-detects) 

Copper 61 (75-125) J- (all detects) 
UJ (all non-detects) 

CFMW-053a-S0-1 0-12MS Potassium 131 (75-125) J+ (all detects) A 
(CFMW-053a-S0-1 0-12) 

CFMW-DUP22-SOMS Lead 132 (75-125) J+ (all detects) A 
(CFMW-053a-S0-0-0.5 
CFMW-053a-S0-0.5-2 
CFMW-DUP22-SO) 

For CFMW-053a-S0-10-12MS and CFMW-DUP22-SOMS, no data were qualified for 
Aluminum, Barium, Calcium, Iron, and Magnesium percent recoveries outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPJD 
(Associated Samples) Analvte RPD (limits) Difference (Limits} Flaa AorP 

CFMW-DUP22-SODUP Calcium 21 (<20) - J (all detects) A 
(CFMW-053a-S0-0-0.5 Manganese 25 (<20) - J (all detects) 
CFMW-053a-S0-0.5-2 
CFMW-DUP22-SO) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

5 
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XI. Field Duplicates 

Samples CFMW-053a-S0-0.5-2 and CFMW-DUP22-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mo/Ko) 

Analyte CFMW-053a-S0-0.5-2 CFMW-DUP22-SO RPD (Limits) Flag AorP 

Aluminum 13100 11900 10 (S50) - -

Arsenic 4.4 4.6 4 (S50) - -

Barium 168 213 24 (S50) - -

Beryllium 0.52 0.48 8 (S50) 

Calcium 16500 42200 88 (S50) J (all detects) A 

Chromium 9.7 10.8 11 (S50) - -

Cobalt 5.3 5.4 2 (S50) - -

Copper 14.2 14.4 1 (S50) - -

Iron 14400 15000 4 (S50) - -

Lead 10.2 10.3 1 (S50) - -

Magnesium 8490 12400 37 (S50) - -

Manganese 458 552 19 (S50) - -

Mercury 0.023 0.029 23 (S50) - -

Nickel 10.4 10.7 3 (S50) - -

Potassium 746 796 6 (S50) - -

Sodium 44.7 54.2 19 (S50) - -

Vanadium 12.2 11.6 5 (S50) - -

Zinc 45.3 43.1 5 (S50) - -

6 
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XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR, DUP RPD, and field duplicate RPD, data were qualified as 
estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-118952-1 

Sample Analvte Flaa AorP 

CFMW-053a-S0-1 0-12 Antimony J- (all detects) A 
UJ (all non-delecls) 

Copper J- (all detects) 
UJ (all non-detects) 

CFMW-053a-S0-1 0-12 Potassium J+ (all detects) A 

. 

CFMW-053a-S0-0-0.5 Lead J+ (all detects) A 
CFMW-053a-S0-0.5-2 
CFMW-DUP22-SO 

CFMW-053a-S0-0-0.5 Calcium J (all detecls) A 
CFMW-053a-S0-0.5-2 Manganese J (all detecls) 
CFMW-DUP22-SO 

CFMW-053a-S0-0.5-2 Calcium J (all detecls) A 
CFMW-DUP22-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Duplicate sample analysis 
(RPD) 

Field duplicates (RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 
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LDC #: 37045A4a 
SDG #: 460-118952-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Date:ql ,.,_\,~?> 
Page:~ of~ 

Reviewer: 3:>7 2nd Reviewer: C 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc Ama I I Ccmmects 

I. Samole receioUTechnical holdino times f;....., <xh,\,1<:) 
II. ICP/MS Tune A. 
Ill. Instrument Calibration ~A\ 

IV. ICP Interference Check Samnle IICSl Analvsis "' v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Snike/Matrix Snike Dunlicates 

VIII. Dunlicate samnle analvsis 

IX. Serial Dilution 

X. Laboratorv control samnles 

XI. Field Duolicates 

XII. Internal Standard IICP-MSl 

XIII. Samole Result Verification 

v'" 1~. _, -<n. 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

" 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB29-AQ 

CFMW-053a-S0-0-0.5 

CFMW-053a-S0-0-0.5Pb 

CFMW-053a-S0-0.5-2 

CFMW-053a-S0-1 0-12 

CFMW-DUP22-SO 

CFMW-053a-S0-1 0-12MS 

CFMW-053a-S0-1 0-12DUP 

CFMW-DUP22-SOMS 

CFMW-DUP22-SODUP 

~ 
<:..w ~<eo"' (__ ,) 
Sw Ms.-- ("""" l""-'\ 
3>w ""~ 

t:>... "'-<= o "" Cs "\ ( <o "'-. 

f.>.... LLS ~ <:...Rt". 
<;::..v-21 !~;::.<;::") "' {..., ' ..... , 

fA. 
{;;. 

f::>.-. 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

460-118952-1 

460-118952-2 

460-118952-3 

460-118952-4 

460-118952-5 

460-118952-6 

460-118952-5MS 

460-118952-5DUP 

460-118952-6MS 

460-118952-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

I 

Notes:·--------------------------------------------------------------------------------
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LDC #: '&]u~ f\~ VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r 

Cooler temperature criteria was met. .,..-

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
,..--

Were %RSD of isotopes in the tuning solution s:5%? ,..--

Ill. Calibration 

Were all instruments calibrated dailv, each set-up time? ~ 

Were the proper number of standards used? 
...--

Were all initial ~~~ ~ontinuing calibration verification %Rs within the 90-110% (80- / 
120% for mercu QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
,--

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 
/" 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),:: 20% for / waters and ,5 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC -limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l of '2... 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) .r 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. /CP Serial Dilution 

Wa~)~n ICP serial di~~:ion an:iyzed if analyte concentrations were > 50X the MDL 
ICP />1 OOX the MDL ICP/MS ? 

,..-

Were all oercent differences f%Ds) < 10%? -
Was there evidence of negative interference?·lf yes, professional judgement will be 
used to aualifv the data. 

/ 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/ 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
r 

Target analytes were detected in the field duplicates. .r 

XIII. Field blanks 

Field blanks were identified in this SDG. -
Taraet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:~! Z. 
Reviewer:.-ZSD.../ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 31 o'1S 1\"\.c, VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lot~ 
Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

·In "' ''"'' List IT ALl 

\. w "Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, z'ii')Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

2- ' \j.__..l.,.? s 1\i. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe,~bJMg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

/)C:\-~ 7 IJ. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn.)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

II):.'. '\-tO s "1\i. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MnJHg, Ni. ·K, Se, Ag, Na, Tl, V, z-ri;)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r.<'AA AI O::h A R~ "" rrl r~ "' rn "" "' Ph "n "n ,_,, 1\H I<' "'" An 1\1~ Tl \1 7n "n R O::n T; 

Comments: Mercurv by CV AA if performed 

ELEMENTS.wpd 



LDC #: 37045A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: \ of \ ----
Reviewer: <3.'0 

2nd Reviewer: g -

~ N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
N N/A Were allm1t1al and contmumg calibration venficat1on percent recovenes (%R) w1thm the control limits of 90-110% for all analytes except mercury (80-120%)? 

~
VE ONLY: 

Y N/ Was a midrange cyanide standard distilled? 
f. .m /A Are all correlation coefficients >0.995? 

'""N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

~ n . • •n 6nolvt~ •t.R o •. nf n, 

08/22/16 CRI (14:55) Be 57 (70-130) 1 No Quai.J.True and Found values< MDLJ.. 

Comments: ____________________________________________________________________________________________________________ __ 

37045A4a.wpd 



LDC #: 37045A4a 

METHOD: Trace Metals (EPA Method 200.71200.8) 

Blank units: uwL 

Sampling date: 08/17. •u 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37045A4aFB.wpd 

Page:_l_of~ 
Reviewer: CS~ 

2nd Reviewer: Ct 
'---



LDC #: 37045A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_\of__l_ 

Reviewer: <QQ 
2nd Reviewer: c?-< 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

VELIVONLY: 
Y) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

'" "~on M< • 

7 s 

I I 9 I s 

Comments: 7: AI Ba Ca Fe M > 4X 
9: AI. Ba. Ca. Fe. Mq > 4X 

37045A4a.wpd 

I 

MS . "'' • 
Sb 62 5 
Cu 61 

K 131 

Pb I 132 I 2,4,6 

o ... 

J-/UJ/A (ndl 
J-/UJ/ A (del) 

J+det/A_ldet) 

I J+det/A (de!) 



LDC #: 37045A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:~of__2_ 
Reviewer: "WQ 

2nd Reviewer: ca1 -
~ Were all duplicate sample relative percent differences (RPD) ::_ 20% for water samples and::_ 35% for soil samples? If no, see qualifications below. A control 

limit of ::':.R.L. (::':.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~YEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

' " ""'" dn Mot•; 6nol" I>Pn 11 lm;tol • II· " o\ 

10 s Ca 21 (:<2())_ 2,4,6 J/UJ/ A (del) 
Mn 25 (<20) J/UJIAJ..det) 

Commenffi: ________________________________________________________________________________________________________________ _ 

37045A4aDUP.wpd 



LDC#: 37045A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

~NNA 
~ 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 4 6 

Aluminum 13100 11900 

Arsenic 4.4 4.6 

Barium 168 213 

Beryllium 0.52 0.48 

Calcium 16500 42200 

Chromium 9.7 10.8 

Cobalt 5.3 5.4 

Copper 14.2 14.4 

Iron 14400 15000 

Lead 10.2 10.3 

Magnesium 8490 12400 

Manganese 458 552 

Mercury 0,023 0.029 

Nickel 10.4 10,7 

Potassium 746 796 

Sodium 44.7 54.2 

Vanadium 12.2 11.6 

Zinc 45,3 43.1 

Page:lof__'::_ 
Reviewer: ~ <::::7 

2nd Reviewer: p 

RPD Qual. 
(<50) (Parent Only) 

10 

4 

24 

8 

88 JdeVA (del) 

11 

2 

1 

4 

1 

37 

19 

23 

3 

6 

19 

5 

5 

1\LDCFILESERVER\Valtdatton\FIELD 
DUPLICATES\FD _inorganic\37045A4a. wpd 



LDC #: ';?t~'S.~~O.. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

::(0.) 
lo:'-...._ 

a'~\ 
5<-\l 
\'b'_~.>..'S;. 

U: .. .\J 
\\:'S.\ 
(.Ol 

4'-"S..~ 
o--J 
lU."C9) 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/l) of each analyte in the ICV or CCV source 

I e:ecalclllated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) ~ ~~~\.... .. ~\) 0 """"\ '-- \ot:>~l-~ 
'-' '-.) 

ICP/MS (Initial calibration) C.c 40.\lov~'-- 4. 0 '-"'1. \ '-- \'VD1.~ 
'-J 

CVAA (Initial calibration) 
~ s;;._ 0~ \ '-- s. ~\\..., \0\ "'(~~ 

ICP (Continuing calibration) ?'C. '""~<:;..~\.\...,. \ "'SC:x:::J ~ \..., \os-~(=9--
~ 

ICP/MS (Continuing calibration) C....." \.¥\-~~ ~ \'-' <so'""'-\"" '\ "'<.. "/,!?--
~ '-' 

CVAA (Contining calibration) 
~ S.\""LO u~\._ '- $~\'- \ 0(__ ~l~'l-
- ._, 

GFAA (Initial cafibration) 

GFM (Continuing calibation) 

II 
e:eeorted 

%R 

\ "CJD%'?-

\._oOY~ 

\c:>'\ o/Q 102-

\os~u~-

_Ci_C\_ Cia~ 

\0'2%~ 

I 

Page: I._ of\ 

Reviewer~~ 
2nd Reviewer: 9 

'-----

Acceptable 
(Y/N) 

~ 

' 

-,lj 

Commenffi: ______________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC #: ~ "S;.P>-..~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: ;::s,~ 

2nd Reviewer: a..., ........._ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R=Found x100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-Ol X 100 
(S+D)I2 

Where, S = Original sample concentration 
0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

:3:6 ~ 
\o\%0 

u.....~ 
\5-"'-S.-.;: 

\-'\-S. 
s::<-'\ 

0'-.l'? 
s.--,~ 

-;;,:;;;.~ 

-s:~ 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ q~,l..\: ~ u5 '-- \00 '-'.~~ 

Laboratory control sample 
~~ D ."\c(...\ -..~~~.._....-- t ~\'-

Matrix spike (SSR-SR) 

"'Z.'A ~"\.'CS\ ~~ 4'2-~~~ 

Duplicate 
W'\. "\.-'I 0 ~ \.'<'q \\.21.o~~ 

ICP serial dilution 
'r\."' c;o~~\..... ~~~'-' 

I eecalcJJiated I 
I %R/RPD/%0 I 

q ~"(,I?-

C\..\. ~G.~ 

"'t.'S ">/-.?---

~ s. .:r~~x.:o 
~:'i;.1.,Q 

Acceptable 
%R/RPD/%0 (YIN) 

cs~~~~ ~ 
0...\ o,(~ 

OG-~1.~ I 

\S{:.g,~ 

'3,.S, "'/o 'V Jr 
Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



LDC#: 3/c'J,~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:__\._ of~ 
Reviewer: D-"S2 

2nd reviewer: c/ 

,1 tease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
IY N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _....:(:===-z..=--")_,_ __ _,'""'5--"'+------- were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Dil = 

' -
Reported Calculated 

Conc~~~ration Concentration Acceptable 
# Sample ID Analvte "«l (, .Ae\\L..,) IY/Nl 

\ Co__ -Q~~\\_ Z\'6.~'-- '-"-' z \Ao. [\-.....o <.....) \ ''-'<o "--'~ 
3 \)~ n,?- \\.'2.. 
4- 1'-A.II'- LL~ U,~ 

s \--.::!' \\:S \\.'S 
Ia " \\. \o \Ua 
2.-- ~ C> -~"\. 6 -0\"1.. \j 

' __, 

Nore: _______________________________________ __ 

RECALC.4SW 



LDC Report# 37045A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118952-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB29-AQ 460-118952-1 Water 08/17/16 
C FMW-053a-SO-O-O .5 460-118952-2 Soil 08/17/16 
CFMW-053a-S0-0.5-2 460-118952-4 Soil 08/17/16 
CFMW-053a-S0-1 0-12 460-118952-5 Soil 08/17/16 
CFMW-DUP22-SO 460-118952-6 Soil 08/17/16 
CFMW-053a-S0-59-64 460-118952-8 Soil 08/17/16 
CFMW-053a-S0-1 0-12MS 460-118952-5MS Soil 08/17/16 
CFMW-053a-S0-1 0-12MSD 460-118952-5MSD Soil 08/17/16 
CFMW-053a-S0-10-12DUP 460-118952-5DUP Soil 08/17/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB29-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

4 
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IX. Field Duplicates 

Samples CFMW-053a-S0-0.5-2 and CFMW-DUP22-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-053a-S0-0.5-2 CFMW-DUP22-SO RPD (Limits) Flag A or P 

Total cyanide 0.038 0.040 5 (<50) - -

Total organic carbon 14200 13500 5 (<50) - -

Fluoride 8.47 3.85 75 (<50) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-118952-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-053a-S0-0.5-2 Fluoride J (all detects) A Field duplicates (RPD) 
CFMW-DUP22-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-118952-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-118952-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 37045A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-118952-1 Level IV 
Laboratory: Test America. Inc. 

Date: "\.\11o\'"" 
Page:_\of__l_ 

Reviewer: ,""\'V 
2nd Reviewer: c....../' 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012Bl. Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

114 

I ~alidaticn Area 

Sample receipVTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laborato_ry_ control samples 

Field duplicates 

Sample result verification 

I n, oil nf rlol 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client!D 

CFMW-EB29-AQ 

CFMW-053a-S0-0-0.5 

CFMW-053a-S0-0.5-2 

CFMW-053a-S0-1 0-12 

CFMW-DUP22-SO 

CFMW-053a-S0-59-64 

CFMW-053a-S0-1 0-12MS 

CFMW-053a-S0-1 0-12MSD 

CFMW-053a-S0-1 0-12DUP 

I I Cammeots 

A 1?. \\."'\. \, ¥" 

f:>.... 
/A.. 
p.._ 

~ I ~<o= c_,') 
C\ 1--l~-Q ~ b '"b....., 

~ 1"0 1.:/V 
/ 

+\. \._c_S,_'Q <.._ ~~ 
&}-) ';-"'J:= (-;; '--,;,) 

~ 
.~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-118952-1 

'<>V 460-118952-2 

460-118952-4 

460-118952-5 

460-118952-6 

~ 460-118952-8 

\"" c.__.,.) 460-118952-5MS 

\ ~ 460-118952-5MSD 

..u 460-118952-5DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

Soil 08/17/16 

I 

Notes. _______________________________________ _ 

L:\Roux Associates\Columbia Falls\37045A6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:Jnorganics (EPA Method~{',.,,.,.--) 

Validation Area Yes No NA 

I. Technical holding times 

All technical heidi no times were met. / 

..--
Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the proper number of standards used? ---
Were all initial calibration correlation coefficients > 0.995? 

........ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV onlvl ...... 
..--

Were balance checks performed as required? (Level IV onlvl 

Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ,..,..-SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD);: 20% for / waters and.:; 35% for soil samples? A control limit of.:; CRDL(.:; 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL 

V. Laboratory_control samples 

Was an LCS anaylzed for this SDG? ,./ 

Was an LCS analvzed oer extraction batch? /" 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? /" 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:~o(Z. 
Reviewer:~ 

2nd Reviewer: c/ 

Findings/Comments 



LDC#: 3;"lo~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
.,.... 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. ./ 

Taroet analvtes were detected in the field blanks. 
/ 

WETC·EPA_2010.wpd version 1.0 

NA 

Page:_bof'Z
Reviewer: .:3-0 

2nd Reviewer: 6 __.../ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analvsis Reference 

All circled methods are applicable to each sample. 

I s~mnl" ID 

\ I pH TDS Cl {f) NO NO, SO 0-PO Alk t~H, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk Ct)l NH, TKN TOC..Cr6+ CIO, 

2-}GJ I PH TDS cr!F) NO NO, SO 0-PO Alktt)l NH TKN too1 
Cr6+ CIO 

~ 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

bL'.1-9:. pH TDS CIN)NO NO, so 0-PO Alkt~H TKN TOG Cr6+ CIO 
....... 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

Q.v_~ pH TDS CI/F}No, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 
~ 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, N0_2_ S04 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

n!-1 Tn<:: r.1 I= t\1()_ t\1()_ 0:::(). ()_p() Alk r.N N!-1_ TI<'N T()r. r..t~+ r.l() 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c Z 

Comments: ___________________________________ _ 

WC.wpd 



LDC#: 37045A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration lma/kal 

Analyte 3 5 RPD (s50) 

Total Cyanide 0,038 0.040 5 

TOC 14200 13500 5 

Fluoride 8.47 3,85 75 

Page:__l_ot_l_ 
Reviewer: 00 

2nd Reviewer: 

Qualification 
(Parent only) 

JdeUA (del) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37045A6.wpd 



LDC #: E;>js;AS~\a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:___l of~ 
Reviewer: :::;;. <::::> 

2nd Reviewer: C 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of E was recalculated.Calibration date: '6\n\\<.t> 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

"'L'-J IS':-% 
Calibration verification 

'\c>J \ t.;,_ '.7£, 
Calibration verification 

.:S::c...'\) \ L---~-t 
Calibration verification 

Analyte 

t=-

~ 

c...~ 

\<::)c::__ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

~~~ 

O?tc;u._~, 
~ 

O:zos.~L 

~~\ 
~l_\..-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r orr r orr (YIN) 

0.08 6235 

0.2 32008 0.9990 0.9990 

1 135134 ~ 
2 265115 

3 412646 

''-"""'-
\~\"---- C\:o ~%~ A.o ~Y-12.. 

O."L~'- \ \:.>3 %'\L \c::>"SYo.~ 

'66~~<.... \ ao1~\':- \OD'fv~ -~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··---------------------------------------------



LDC #: 'ftlo'\:<s.~)o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:l_of~ 
Reviewer:~ 

2nd Reviewer: G 

METHOD: lnorganics, Method »- Cwex: 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LC....S laboratory control sample 

\~'.\<6 

~s 
Matrix spike sample 

\~'J-\"> 
kS\J Duplicate sample 

\~'-~7 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units} 

True I D 
(units) 

\oC-- \$Di<;: \"§SbC::l 

~~ ~x:s 
(SSR-SR) 

c..~ ,~q~~j 2-D'-\:~~ 

~ \"J :S"6 ~~ \7 -~'"::\~ 

I eec:alclllated 

II 
Re!:!aE:ted 

I I Acceptable 
%R/RPD %R/RPO (Y/N) 

L CA. ."2. '?<, ~ l "C:fl. z '?(~ 
'-

@2-%~- ~~ 

~ """(-, \Z'<'V l\o(..~~Q 
\.U 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.6 



LDC #: g:Jo~)o. 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\ of~ 
Reviewer: · 2 ~ , 

2nd reviewer: 2 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
YJ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( & ") ~ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = !\_- (_- \,'~:1~ _ C, ~~ 

\ ~~o··-;,;&2.- ~'S\ 

r v "' l 0ovv--' \): \ -- '2--

# Sample 10 

z_ 
_:s 

4-
~ 
{/) 

Ana lyle 

\DC 

\oc 
C-0 
\o~ 

'\=-

Reported Calculated 

co::_c~~~~ion Conc~~trati~n Acceptable 
(Y/Nl 

~ 

Ln~c:l,o ~ U..\onO 

l~'?..oO l~'Z.oc) 

D.o?;:.'?_, o.o~ 

\~SCSO \ <.._ 0-v> 

'3 ,9.,3 '3 -2:,--:;, '-.\! 

Note: _____________________________________ _ 

RECALC.6 



09/27116 
The attached zipped file contains two files: 

File Format Description 
I) Readme_ ColumbiaFalls _ 09276.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 460-118952-l_TestResultsQC_vl.xlsx 460-118952-1 37045A 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification ofthe EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC#Bl6Vf5 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by _a!)_. 

I. 

Ia. 

lb. 

lc. 

I d. 

II. 

Ita. 

lib. 

lie. 

Ill. 

lila. 

Ill b. 

Ill c. 

Ill d. 

Ill e. 

Ill f. 

Ill g. 

EDD Process 

EDD Completeness 

-All methods present? 

-All samples present/match report? 

-All reported analytcs present? 

~r I 00% verification of EDD? 

EDD Preparation/Entry 

-Carryover U/J? 

- Reason Codes used? If so, note which codes. 

-Additional Information (QC Level, Yalidator, 

Validated YIN, etc.) 

Reasonableness Checks 

-Do all qualified ND results have NO qualilicr (e.g. 

UJ)? 

-Do all qualified detect results have detect qualifier 

(e.g . .1)? 

- If reason codes arc used, do all qualified results have 

reason code field populated, and vice versa? 

-Docs the detect nag require changing for blank 

qualifier? If so, arc all U results marked NO? 

- Do blank concentrations in report match EDD where 

data was qualified due to blank contamination? 

-Were any results reported above calibration range? If 

so, were results qualiti~d appropriately? 

-Is the readme complete? If applicable, were edits or 
discrepancies listed in the readme? 

Comments/Action 

j 

N 

oate.mj2zJ I L 
Page:_! of...l 
2"d Reviewer: 

d& 

Notes: _________ •~s~e~e~d~is~cnreill'a~nc8Cshlh~c~ctc_ ____________________________________________________________________________________ _ 

EDD Populatoin Checklist (word).doc~ 



~lJJulu LABORATORY _DATA CONSULTANTS, INC. 
: •• , , , , , , , , , , , 2701 Loker Ave. West, SUite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

LC>C:: 

Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

September 30, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on September 13, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37047: 

SDG# 

460-119283-1 
460-119512-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, Polychlorinated 
Biphenyls, Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA, National Functional Guidelines for Inorganic Superfund Data Review, 
August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Assoclates\Columbla Falls\37047COV.wpd UL-SF 



Level IV 7,778 pages-DL Attachment 1 

EDD LDC #37047 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals Total 
DATE DATE VDA SVOA Pest. PC8s (6020A Pb CN- F 

DC SDG# REC'D DUE (82608) (8270D) (80818) (8082A) /7000) (6010C) (90128) (9056A) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-119283-1 09/13/16 09/27/16 1 15 0 22 0 7 0 22 0 22 - - 0 22 0 22 

B 460-119512-1 09/13/16 09/27/16 2 4 1 6 0 1 1 6 1 6 0 1 1 6 1 6 

otal T/CR 3 19 1 28 0 8 1 28 1 28 0 1 1 28 1 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 

Shaded cells indicate Level IV validation (all other cells are Level II! validation). These sample counts do not include MS/MSD, and DUPs L:\RouxAssociates\Columbia Falls\37047ST.wpd 



LDC Report# 37047A1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 21, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-19-S0-2-4 460-119283-2 Soil 08/25/16 
CFTP-19-S0-1 0-12 460-119283-3 Soil 08/25/16 
CFTP-20-S0-2-4 460-119283-5 Soil 08/25/16 
CFTP-20-S0-10-12 460-119283-6 Soil 08/25/16 
CFTP-21-S0-2-4 460-119283-8 Soil 08/25/16 
CFTP-21-S0-10-12 460-119283-9 Soil 08/25/16 
CFTP-22-S0-2-4 460-119283-11 Soil 08/25/16 
CFTP-22-S0-1 0-12 460-119283-12 Soil 08/25/16 
CFTP-17-S0-2-4 460-119283-14 Soil 08/25/16 
CFTP-17-S0-10-12 460-119283-15 Soil 08/25/16 
TRIP BLANK 460-119283-16 Water 08/26/16 
CFTP-23-S0-2-4 460-119283-18 Soil 08/26/16 
CFTP-23-S0-1 0-12 460-119283-19 Soil 08/26/16 
CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 
CFTP-18-S0-10-12 460-119283-22 Soil 08/26/16 
CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flao AorP 

08/29/16 Chloroethane 35.2 TRIP BLANK NA -
Trichlorofluoromethane 29.9 

08/29/16 1,2-Dibromo-3-chloropropane 20.8 TRIP BLANK UJ (all non-detects) A 

4 
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Associated 
Date Comoound %0 Samoles Flaa AorP 

08/28/16 Chloroethane 21.2 CFTP-19-S0-2-4 NA -
Carbon tetrachloride 33.2 CFTP-19-S0-1 0-12 
Dibromochloromethane 32.9 CFTP-20-S0-2-4 
Bromoform 49.0 CFTP-20-S0-1 0-12 

CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17-S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-2-4 

08/29/16 Bromomethane 29.4 CFTP-23-S0-1 0-12 NA -
Carbon tetrachloride 41.8 CFTP-18-S0-2-4 
Dibromochloromethane 36.6 CFTP-DUP24-SO 
Bromoform 58.9 

08/29/16 Carbon tetrachloride 38.3 CFTP-18-S0-1 0-12 NA -
Dibromochloromethane 26.5 
Bromoform 43.9 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VL Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

5 
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LCSID LCS LCSD 
I Associated Samolesl Comoound o/oRfLimltsl o/oR-ILimltsl Flag AorP 

LCS/D 460-387346/3,4 Carbon tetrachloride 139 (77-138) - NA -
(CFTP-23-50-1 0-12 
CFTP-18-50-2-4 
CFTP-DUP24-SO) 

LCS/D 460-387477/3,4 Bromoform 155 (19-150) 152 (19-150) NA -
(CFTP-18-S0-1 0-12) Carbon tetrachloride 146 (77-138) 143 (77-138) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFTP-23-S0-2-4 and CFTP-DUP24-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration lm<liKql 

Comoound CFTP-23-50-2-4 CFTP-DUP24-SO RPD ILimits) Flag AorP 

2-Butanone 0.0027 0.0030 11 (S50) . -

Acetone 0.041 0.062 41 (S50) - -

Methyl acetate 0.0041 0.0016 88 (S50) J (all detects) A 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

6 
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Due to continuing calibration %0 and field duplicate RPD, data were qualified as 
estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-119283-1 

I Sam(!le I ComE!:ound I Flag I AorP 

TRIP BLANK 1 ,2-Dibromo-3-chloropropane UJ (all non-detects) A 

CFTP-23-S0-2-4 Methyl acetate J (all detects) A 
CFTP-DUP24-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration (%0) 

Field duplicates (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-119283-1 

No Sample Data Qualified in this SDG 

8 
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LDC #: 37047A1 VALIDATION COMPLETENESS WORKSHEET Date: t>'l /"M ,.flo 
Page:_1_of Y" 

Reviewer: ~ 
2nd Reviewer: cZ 

SDG #: 460-119283-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Nole: 

1 
, 
I 

2 

3 
, 

4 I , 
5 

' 6 
I 

7 

8 I 

9 I 

10 I 

11 If , 
12 

13,. 

I llalidaticc a[ea 

Samole receiot/Technical holdino times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboralory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicales 

Internal standards 

Compound quanlitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFTP-19-S0-2-4 

CFTP-19-s0-1 0-12 

CFTP-20-S0-2-4 

CFTP-20-S0-1 0-12 

CFTP-21-S0-2-4 

CFTP-21-S0-1 0-12 

CFTP-22-S0-2-4 

CFTP-22-S0-10-12 

CFTP-17-S0-2-4 

CFTP-17-S0-10-12 

TRIP BLANK 

CFTP-23-S0-2-4 p 
CFTP-23-S0-1 0-12 

I I 
A,A 

f'r 
.Atf>r le-A-L. 

SIAl Coy 

A 
IJD n -
A 
N cs 

<;/AI 
C:IAI j) 

A 
A 
A 
A 
ft 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37047A1W.wpd 1 

Com meets 

~ , <;: (?.- 0 2. 
~ 2tJ ). 

" 
\..{.S lj) 

= 14/f(, 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119283-2 

460-119283-3 

460-119283-5 

460-119283-6 

460-119283-8 

460-119283-9 

460-119283-11 

460-119283-12 

460-119283-14 

460-119283-15 

460-119283-16 

460-119283-18 

460-119283-19 

r..,.. 1p.J ;zDl~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Water 08/26/16 

Soil 08/26/16 

Soil 08/26/16 

I 



LDC#: 37047A1 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119283-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client 10 LabiD 

14 ~ CFTP-18-S0-2-4 460-119283-21 

15 CFTP-18-S0-10-12 460-119283-22 

16 < 1--
CFTP-DUP24-SO 1J 460-119283-23 

17 

18 

19 

20 

Notes· 

I Ms 4t.6- ">S7-zn /; 
- '? i{7~<f~; 17 

~ - ;'&7•h7 ;,, 

4 - ?~7.n1/7 

L:\Roux Associates\Columbia Falls\37047A1W.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Date: O"'tfl6y. 
Page: 'Y of -r 

Reviewer: .JV(. 
2nd Reviewer: 7/ 

Date 

08/26/16 

08/26/16 

08/26/16 
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VALIDATION FINDINGS CHECKLIST 

and relative response factors (RRF) within 
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Reviewer:~___,/ 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

I assessment of data was found to 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tart-butyl ether A 1. · 1 ,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC, tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-Jsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 li 
I. 1,1-Dichloroethane 11. 2-Chloroethylvinyl ether IlL n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether lll. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Oibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TI. 1,2-Dibromoethane Tn. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1,1 ,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal ' 
i 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene \fii\N. Methyl methacrylate V1. 2-Methylnaphthalene I 

W. trans-1,3-Dichloropropene WW. Bromobenzene www. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. c·ls-1,4-Dlchloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZ2Z. Pentachloroethane Z1. 
-· --·· --- ·---

COMPNDL_VOA_Long list.wpd 



LDC #: (!.7o 4-1 ,A ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

V VU-'> u VVIaU IUlll:::f Vc;.tiiUI ~UVII .oi~UI """'""''-' Ul I<Aiy.r..vu <;H !Vc;t ... ~ VIIVV ..::;;v..::;-1 J iL I IVUI.-. lVI VCOIVIJ III;;)U UIIIVI IL: 

Page:_\ of_l_ 

Reviewer: JVG 
2nd Reviewer: - -

::¥3 ~ j,jifo: Were percent differences (%0} and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
Y{NAN/A Were all %0 and RRFs within the validation criteria of <20 %0 and ~0.05 RRF ? 

Finding%0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0~-- (Limit: >0.05) Associated Samples Qualifications 

CJ5/UJ /Jib F S"JI4"f- D (.1 ?~z_ II M1>1r.o- ~og7l.r '17( ~ >) J+-.kh/.A 
I I< I<;.. ('!- "2. "1-_C) ' .1-

MM (- '-<:>.~ J"-/tA:f /-A 

g /.,..,;; v. . K~7?_o;;;-l ]/ ("t- ·.z.L-y 1-IO /"J.- ftfb <fflo- '? &7 2-7(1\&.,_ . J"+.tt+.. 4.. 
I 0 (1- "? 2>. '2. 

T !+) ?2-,'i 

X ( -t) 4-1.?! 

)7, 14 " 
O&/:J<i /Jtr> 1<. sn ?Ci ~ r+J Ui.+ ~ l'nb..1ft9- ?g7 ?'b .!zJ. LLll2. I.±f!+,/A 

0 l"' 41. & ' / 

ll-i'l 1 (, . f:, 
X <>r) 'S"tt q j v 

og(7QJ If,. k_ 57 e>o7 0 (F) ?'6.'? f.,;- /'Iff> ~0 -?&74-r; Vf~~J ;:r +-etth !"A 
T f.l) 7(;.(" \ 
)( c'7 4 ?>_-"! lL .1' 

I 
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LDC #: b?b 4'7 A I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page: ____l_of__l_ 

Reviewer: JVG 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: y 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

'"''' • • ......... ..... ............. ''-''1 ............. 

y( NJN/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R(Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

w. f)) '~' 0-?87?4'1 1:14- 0 lo1 (77-/?& ) ( ) ( ) I? 14 IG M~ 'f~•-1~~.fl ~ J +- k-b/.f. 
I 

( ) ( ) ( ) 

( ) ( ) ( ) 

\,(1 (~ no- "%7<f17J ~ q. X I~ < ~~-/!;;()) 1&2 ( tq-Jso l ( ) I c:;- f'-11!> 'f~o- "3 "'7<f 7?lz Ji Dl. J+-dt:bJ~ .. 
0 1-fr. ( 77-(~f,) I~ ( 77-f?& ) ( ) J 1_ l_ 

( ) ( ) "( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 



LDC#: ~7of1 A) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

MN/A 

~ 
Were field duplicate pairs identified in this SDG? 
Were target compounds detected in the field duplicate pairs? 

RPD Concentration ( 1'11);\-~ 
)2---

(< gil! %) 
Compound '" tvr 0. 60 27 h. f02>0 II 

f 0, 04) cl, 0~ z.. ~I 
&0.&& o. oo4\ O,OO)C, ~3. 

Concentration ( ) RPD 
(< %) 

Compound 

Concentration ( ) RPD 
(< %) 

Compound 

FLDUP3.wpd 
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Reviewer: JVG 

2nd reviewer: G / 

Qualifications 
(Parent only) 

J~/A 

Qualifications 
(Parent only) 

Qualifications 
(Parent only) 



LDC #: 37047A1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (AJ(C;,)/(A;,)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound (IS) 

1 I CAL 6/22/2016 2-Butanone (BUT) 

CVOAMS5 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1,2,2-TCA (DCB) 

2 I CAL 7/26-27/16 2-Butanone (BUD 

CVOAMS9 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1 ,2,2-TCA (DCB) 

062216_ms5 072616_ms9 voa no tba 

Ax= Area of Compound 

Cx = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

0.3290 0.3290 

0.2820 0.2820 

1.3192 1.3192 

0.7417 0.7417 

0.3206 0.3206 

0.3651 0.3651 

1.7666 1.7666 

1.0157 1.0157 

Reported 

Average RRF 

(Initial) 

0.3547 

0.2887 

1.3659 

0.7854 

0.3481 

0.3759 

1.7396 

1.0109 

Ais = Area of associated internal standard 

C;, = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 
Average RRF %RSD %RSD 

(Initial) 

0.3547 8.6 8.6 

0.2888 2.8 2.8 

1.3658 6.4 6.4 

0.7854 4.3 4.3 

0.3482 13.7 13.7 

0.3759 5.7 5.7 

1.7396 5.1 5.1 

1.0109 7.2 7.2 



LDC# 37047A1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: _1_of_1_ 
Reviewer: JVG 

2nd Reviewer: G'\o 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

---

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound 

Cx =Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported Recalculated 

Calibration Average RRF RRF RRF %0 %0 
# Standard 10 Date Compound (IS) (Initial) (CCV) (CCV) 

1 E59144 8/29/2016 2-Butanone (BUT) 0.3547 0.3594 0.3594 1.3 1.3 

MS5 cis-1 ,2-DCE (FBZ) 0.2887 0.3022 0.3022 4.7 4.7 

Benzene (CBZ) 1.3659 1.3367 1.3367 2.1 2.1 

1,1,2,2-TCA (DCB) 0.7854 0.6701 0.6701 14.7 14.7 

2 K57251 8/28/2016 2-Butanone (BUT) 0.3481 0.3681 0.3681 5.7 5.7 

MS9 cis-1,2-DCE (FBZ) 0.3759 0.3711 0.3711 1.3 1.3 

Benzene (CBZ) 1.7396 1.6661 1.6661 4.2 4.2 

1,1,2,2-TCA (DCB) 1.0109 0.8877 0.8877 12.2 12.2 

3 K57279 8/29/2016 2-Butanone (BUT) 0.3481 0.3866 0.3866 11.0 11.1 

MS9 cis-1,2-DCE (FBZ) 0.3759 0.3832 0.3832 2.0 2.0 

Benzene (CBZ) 1.7396 1.7130 1.7130 1.5 1.5 

1,1,2,2-TCA (DCB) 1.0109 0.8759 0.8759 13.4 13.4 

4 K57307 8/29/2016 2-Butanone (BUT) 0.3481 0.3570 0.3570 2.5 2.5 

MS9 cis-1 ,2-DCE (FBZ) 0.3759 0.3902 0.3902 3.8 3.8 

Benzene (CBZ) 1.7396 1.6864 1.6864 3.1 3.1 

1,1,2,2-TCA (DCB) 1.0109 0.8538 0.8538 15.5 15.5 

! 

. 



LDC #: :?:.70f7 A I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: G / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

SampleiD: ;Jj::J 

Surrogate 
Spiked 

Dibromofluoromethane Sl!- () 

1 , 2MDich1oroethane·d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane ''· 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

PerCent 
Surrogate Recovery 

Found Reoorted 

%.7 \)/ 
0f,y I o q 
c..t '6. I "r' 
s-"!-0 (IY, 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

I I'Y 

I o "' 
•J)<> 

11'6 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: '3.70tf7 A I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608} 

The percent recoveries (%R} and Relative Percent Difference (RPD} of the laboratoy control sample and laboratory control sample duplicate (if applicable} were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * !?SC/SA Where: sse = Spiked sample concentration 
SA= Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: La ro {Go- '3.,.7 ?-..,_7 /?, f 
Spike II Spiked Sample ~- I CS II 1 ""'n II 1 csn CSD I 
Add d Concent tion I ~ ~ __ ( ftc I Percent Recovery IL ~ercent Recovery II RPD I 
I 0 

LCSD II LCS I vLCSD II Reported I Recalc. II Reported I Recalc. II Reported I Recalculated~~ 
I6,0~0c- I a~OW? II _lO?? I ID~ II /O/ l~JI _ 1_1 _ } I 1.1- 0 0200 0 0").{)i) 

T D.0/'1~1°~'"'LII_11_I -~1 II~~ I '11 II ~I ). 
o, o1q1 I o. Off>'!> II 97 I trz II '11 I tt t ? ;, 

Toluene o, o 1 !?z I ~- o ''S'J II ''14 I c, 'f II 1 r I I v "').- ")--' 

Chlorobenzene }'_ x e>- 011~1 6.o/10 II "1'6 I ~'t il__'lr" _j _ _ trs-_ 7 ?_ 

Comments: Refer to Laboratorv Control Sample findings worksheetfor list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1 SB. wpd 



VALIDATION FINDINGS WORKSHEET 
· Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: G·~ / 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration • (AJ(I,l(DFl 
(A;,)(RRF)(V,)(%5) 

A, • Area of the characteristic ion (EICP) for the 
compound to be measured 

A;, • Area of the characteristic ion (EICP) for the specific 
internal standard 

I, . Amount of internal standard added in nanograms 
(ng) 

RRF • Relative response factor of the calibration standard. 

v, • Volume or weight of sample pruged in milliliters (ml) 
or grams (g). 

Df • Dilution factor. 

%8 • Percent solids, applicable to soils and solid matrices 
only. 

# Sample ID Compound 

RECALC.1 SB.wpd 

Example: 

Sample I.D. __ ...y-:..__, 

Cone. • ( ~~~ 2'l> ) ( SQ,() )( 6""'-1 l 

<ts ~ ~, > <v1~ 10 ><"f. :so-rr <o.t:j1 •-; > Gtr~o) 
• 6 ,170(0<;' 

~ cJ . oi> 1/ ""7 .tfr"j 

Reported 
Concentra~ion 

. (mt\ /ICe\)/ 

D. 00 I) (/ 

Calculated 
Concentration 

( ) Qualification 



LDC Report# 37047A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-19-S0-0-0.5 460-119283-1 Soil 08/25/16 
CFTP-19-S0-2-4 460-119283-2 Soil 08/25/16 
CFTP-19-S0-1 0-12 460-119283-3 Soil 08/25/16 
CFTP-20-S0-0-0.5 460-119283-4 Soil 08/25/16 
CFTP-20-S0-2-4 460-119283-5 Soil 08/25/16 
CFTP-20-S0-1 0-12 460-119283-6 Soil 08/25/16 
CFTP-21-S0-0-0.5 460-119283-7 Soil 08/25/16 
CFTP-21-S0-2-4 460-119283-8 Soil 08/25/16 
CFTP-21-S0-10-12 460-119283-9 Soil 08/25/16 
CFTP-22-S0-0-0.5 460-119283-1 0 Soil 08/25/16 
CFTP-22-S0-2-4 460-119283-11 Soil 08/25/16 
CFTP-22-S0-1 0-12 460-119283-12 Soil 08/25/16 
CFTP-17-S0-0-0.5 460-119283-13 Soil 08/25/16 
CFTP-17-S0-2-4 460-119283-14 Soil 08/25/16 
CFTP-17 -S0-1 0-12 460-119283-15 Soil 08/25/16 
CFTP-23-S0-0-0.5 460-119283-17 Soil 08/26/16 
CFTP-23-S0-2-4 460-119283-18 Soil 08/26/16 
CFTP-23-S0-1 0-12 460-119283-19 Soil 08/26/16 
CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 
CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 
CFTP-18-S0-1 0-12 460-119283-22 Soil 08/26/16 
CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 
CFTP-23-S0-0-0.5MS 460-119283-17MS Soil 08/26/16 
CFTP-23-S0-0-0.5MSD 460-119283-17MSD Soil 08/26/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
· quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

08/31116 2,4-Dinitrophenol 22.2 CFTP-20-S0-2-4 UJ (all non-detects) A 
(0812) CFTP-20-S0-1 0-12 

CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17 -S0-0-0.5 
CFTP-17-S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5 
CFTP-23-S0-2-4 
CFTP-23-S0-1 0-12 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-10-12 
CFTP-DUP24-SO 

08/31/16 2,4-Dinitrophenol 24.2 CFTP-19-S0-0-0.5 UJ (all non-detects) A 
(2128) CFTP-19-50-2-4 

CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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SpikeiD MS (%R) ~~D ('/~~) 
!Associated Samples) Comoound (Limits) Limits Flaa AorP 

CFTP-23-S0-0-0.5MS/MSD Biphenyl 61 (64-1 08) - J- (all detects) A 

(CFTP-23-S0-0-0.5) 2 ,3,4, 6-T etrach lorobenzene 45 (60-114) 44 (60-114) UJ (all non-detects) 
2,4,5-Trichlorophenol 50 (60-106) 51 (60-106) 
2,4,6-Trichlorophenol 54 (62-11 0) 55 (62-110) 
2,4-Dichlorophenol 52 (61-103) 52 (61-103) 
2,4-Dimethylphenol 49 (63-101) 48 (63-101) 
2,4-Dinitrophenol 18 (56-122) 20 (56-122) 
2,4-Dinitrotoluene 58 (66-122) 58 (66-122) 
2,6-Dinitrotoluene 61 (70-114) 62 (70-114) 
2-Chloronaphthalene 59 (63-107) 62 (63-107) 
2-Chlorophenol 49 (62-97) 49 (62-97) 
2-Methylnaphthalene 54 (65-104) 54 (65-104) 
2-Methylphenol 51 (61-103) 49 (61-103) 
2-Nitrophenol 51 (65-104) 53 (65-104) 
3&4-Methylphenol 53 (61-105) 49 (61-105) 
3-Nitroaniline 19 (30-94) 18 (30-94) 
4,6-Dinitro-2-methylphenol 43 (67-120) 44 (67-120) 
4-Chloro-3-methylphenol 54 (62-111) 50 (62-111) 
4-Chloroaniline 10 (18-94) 9 (18-94) 
4-Chlorophenyl-phenyl ether 56 (66-110) 58 (66-11 0) 
4-Nitroaniline 21 (49-118) 21 (49-118) 
Acenaphthene 55 (62-108) 57 (62-108) 
Acenaphthylene 57 .(67-107) 58 (67-107) 
Acetophenone 58 (60-109) 58 (60-109) 
Anthracene 59 (69-111) 59 (69-111) 
Atrazine 54 (62-137) 54 (62-137) 
Benzaldehyde 49 (52-113) 49 (52-113) 
Benzo(a)anthracene 51 (68-110) 50 (68-11 0) 
Benzo(a)pyrene 48 (72-115) 46 (72-115) 
Benzo(b)fluoranthene 24 (69-119) 15 (69-119) 
Benzo(k)fluoranthene 48 (70-115) 45 (70-115) 
Bis(2-chloroethoxy)methane 57 (65-106 57 (65-106) 
Bis(2-chloroethyl) ether 56 (64-105) 58 (64-105) 
Bis(2-ethylhexyl)phthalate 62 (63-125) 60 (63-125) 
Butylbenzylphthalate 63 (65-125) 61 (65-125) 
Caprolactam 17 (53-148) 20 (53-148) 
Carbazole 51 (66-115) 50 (66-115) 
Chrysene 45 (70-111) 39 (70-111) 
Dibenzofuran 56 (67-107) 57 (67-107) 
Diethylphthalate 60 (66-117) 59 (66-117) 
Dimethylphthalate 62 (68-112) 62 (68-112) 
Di-n-butylphthalate 64 (67-119) 63 (67-119) 
Di-n-octylphthalate 53 (57-138) 53 (67-138) 
Fluoranthene 43 (64-114) 40 (64-114) 
Fluorene 57 (66-11 0) 57 (66-11 0) 
Hexachlorobutadiene 52 (60-108) 54 (60-108) 
Hexachlorocyclopentadiene 30 (50-129) 34 (50-129) 
Hexachloroethane 49 (63-99) 48 (63-99) 
lsophorone 59 (68-111) 60 (68-111) 
Naphthalene 53 (65-102) 55 (65-102) 
Nitrobenzene 49 (66-108) 50 (66-1 08) 
N-Nitroso-di-n-propylamine 60(63-117) 59 (63-117) 
N-Nitrosodiphenylamine 61 (65-114) 61 (65-114) 
Pentachlorophenol 41 (56-116) 40 (56-116) 
Phenanthrene 55 (68-111) 55 (68-111) 
Phenol 51 (58-103) 48 (58-103) 
Pyrene 44 (64-121) 37 (64-121) 

CFTP-23-S0-0-0.5MS/MSD 3,3'-Dichlorobenzidine 0 (18-88) 0 (18-88) R (all non-detects) A 
(CFTP-23-S0-0-0.5) 

Relative percent differences (RPD) were within QC limits. 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFTP-23-S0-2-4 and CFTP-DUP24-SO were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD %R, data were rejected in one sample. 

Due to continuing calibration %D and MS/MSD %R, data were qualified as estimated in 
twenty-two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-119283-1 

Sam ole Comoound Flao AorP Reason 

CFTP-20-S0-2-4 2,4-Dinitrophenol UJ (all non-detects) A Continuing calibration (%D) 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17-S0-0-0.5 
CFTP-17 -S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5 
CFTP-23-S0-2-4 
CFTP-23-S0-10-12 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-1 0-12 
CFTP-DUP24-SO 
CFTP-19-S0-0-0.5 
CFTP-19-S0-2-4 
CFTP-19-S0-10-12 
CFTP-20-S0-0-0.5 
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I Samele I ComE:ound I Flag I AorP I Reason I 
CFTP-23-S0-0-0.5 Biphenyl J- (all detects) A Matrix spike/Matrix spike 

2,3,4,6-Tetrachlorobenzene UJ (all non-detects) duplicate (%R) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
3&4-Methylphenol 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphlhalate 
Caprolactam 
Carbazole 
Chrysene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

CFTP-23-S0-0-0.5 3,3'-Dichlorobenzidine R (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-119283-1 

No Sample Data Qualified in this SDG 
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LDC #: 37047A2a 

SDG #: 460-119283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1 k1/J(p 
Page:_j_ofJ 

Reviewer: P"? 
2nd Reviewer: QJZ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 \ 

2 I 
3 \ 

4 I 
5 

6 

7 

8 

9 

10 

11 

12 

13 

I ~alidaticn Area I I Comments 

Sample receipt/Technical holdina times At/"-.. 

GC/MS Instrument performance check [:::. 

Initial calibration/JCV A,!),. -ofo ~ ~ - ;)0 (,...... ld =- :;,D 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound auantitation RULOQ/LODs 

Taraet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFTP-19-S0-0-0.5 

CFTP-19-S0-2-4 

CFTP-19-S0-10-12 

CFTP-20-S0-0-0.5 

CFTP-20-S0-2-4 

CFTP-20-S0-10-12 

CFTP-21-S0-0-0.5 

CFTP-21-S0-2-4 

CFTP-21-S0-10-12 

CFTP-22-S0-0-0.5 

CFTP-22-S0-2-4 

CFTP-22-S0-1 0-12 

CFTP-17-S0-0-0.5 

...>vJ 
6.. 
tJ 
1\ 

..9.N 
A. '1-CY::> 

t-JO 0 
A 
b 
D. 
b 
~~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37047A2aW.wpd 1 

-

• 

\1 1--'Y 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-119283-1 

460-119283-2 

460-119283-3 

460-119283-4 

460-119283-5 

460-119283-6 

460-119283-7 

460-119283-8 

460-119283-9 

460-119283-10 

460-119283-11 

460-119283-12 

460-119283-13 

C..CAJ ~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

I 



LDC #: 37047A2a 
SDG #: 460-119283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14 CFTP-17-S0-2-4 460-119283-14 

15 CFTP-17-S0-10-12 460-119283-15 

16 CFTP-23-S0-0-0.5 460-119283-17 

17 CFTP-23-S0-2-4 D 460-119283-18 

18 CFTP-23-S0-1 0-12 460-119283-19 

19 CFTP-18-S0-0-0.5 460-119283-20 

20 CFTP-18-S0-2-4 460-119283-21 

21 CFTP-18-S0-1 0-12 460-119283-22 

22 CFTP-DUP24-SO v 460-119283-23 

23 CFTP-23-S0-0-0.5MS 460-119283-17MS 

24 CFTP-23-S0-0-0.5MSD 460-119283-17MSD 

25 

26 

27 

28 

loa 

Notes· 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: 9/('1 }/h 
Page:~f_~ 

Reviewer: f1 
2nd Reviewer: C.~ 

Date 

08/25/16 

08/25116 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I I 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_8270D_rev01.wpd 

Page:_L_of_:?-
Reviewer: E7 

2nd Reviewer: 
1 co/ 



LDC#: ~1DL\-1A'J.a..... VALIDATION FINDINGS CHECKLIST Page:7.rof,...... 
Reviewer: F'1 

2nd Reviewer:~. 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl} ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene Z:Z:Z.. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methy/naphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz..(a,h)anthracene DODD. q_is/trans-Oecalln 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Ghloronaphthalene TI. Pentachlorophenol MMM. Bis(2-Ghloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene . 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1.4-Dioxane 

L Nitrobenzene EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. sutylbenzylphthalate TTT. 1-Methy/naphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy)methane 11. 4-Nitrophenol 888. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene ~ \, 2., +,~ 
~~LO("<:>~ "'""' ..R. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a}anthracene VVV.Benzonaphthothiophene 0000. <?-, ?, '+, 1..--
I.._ -\-rzo\ c.~-> l <1 ""' la<1 " l. -e......... 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene VVWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Dlethylphthalate EEE. Bis(2-ethylhexyl}phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: 3-=folf7l'>r~'"'--., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

' Y 1\1 N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
.....VIIt N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y N A /A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

._.. Finding %0 Finding RRF 

Page:~of 7 
Reviewer: FT 

2nd Reviewer: Q--z 

# Date Standard 10 Compound (Limit: <20.0%) {Limit: >0.05) Associated Samples Qualifications ,... 

- I '2l">l Ilk ~vV ~ 5 \-\ ~ -z.._. -v s--4> "2-4 J j_Vt...J_L_ A l_E!L 
I 0 I \'V '- ' 

" r 
~ ~ 1~1 ki r1-eA! - c;J \-\\-\ ?--~ · -:Y \ -v'-f, 1 "l!A..-J/ A \ •N Y) 

2..1 \ 2J ~o- ~1<.b__± -

CONCAL.wpd 



LDC #: 3 70l(-7 AO.Q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

/ / 
Page: __ of __ 

Reviewer: __ FT _ 
2nd Reviewer: c.___ 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. ~

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

.( 1\l ~/A Was a MS/MSD analyzed every 20 samples of each matrix? 
:YZN:1ifA: Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# I MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~ !I. ~ ol- .,_.., 1~\.JA.v ,..... Pre.<'lb J!o \\d -' \ V\0,. L ) ( ) llo o\\\ ~-/v.1/A ( tJ0-1 .De-"i 
• ll ( J 

) .-.J (. \J ) ( ) e"f,a.. li e..~ 2> =- .S/'R /A i...t-,!_0 I) 
( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-119283-1 

SDG No.: 

Matrix: Solid c:..:..:::=..:::_ ___ _ Level: Low ::::..:::_:_:_____ Lab File ID: ~x~l~7~7~0~0~·~D ____________________ _ 

Lab ID: 460-119283-17 MS Client ID: CFTP-23-S0-0-0.5 MS 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATIO~ CONCENTRATIO~ % LIMITS # 

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC REC 
1,1'-Biphenyl E EI"E 5.17 0.044 u 3.18 61 64-108 Fl 
1,2,4,5-Tetrachlorobenzenevw~ 5.17 0 0 038 u 2 0 98 58 57-112 
1,4-Dioxane :n:. t- 5.17 0.14 u 1. 76 34 27-70 
2,2' oxybis[l-chloropropane] 1-1 5.17 0 0 021 u 2.90 56 39-122 
2,3,4,6 Tetrachlorophenol ~~~ 5.17 0.048 u 2.31 45 60-114 Fl 
2,4,5-Trichlorophenol -:c 5.17 0 0 051 u 2.58 50 60-106 Fl 
2,4,6-Trichlorophenol y 5.17 0.015 u 2.81 54 62-110 Fl 
2,4-Dichlorophenol a 5.17 0 0 012 u 2.71 52 61-103 Fl 
2,4-Dimethylphenol e- 5.17 0.11 u 2.56 49 63-101 Fl 
2,4-Dinitrophenol 1\1.\ 10.3 0 0 39 u 1. 82 18 56-122 Fl 
2,4 Dinitrotoluene \:.K 5.17 0 0 020 u 2.99 58 66-122 Fl 
2,6-Dinitrotoluene et: 5.17 0 0 027 u 3.17 61 70-114 Fl 
2-Chloronaphthalene AA 5.17 0 0 012 u 3.03 59 63-107 F1 
2-Chlorophenol c. 5.17 0 0 013 u 2.51 49 62-97 Fl 
2-Methylnaphthalene w 5.17 0.014 J 2.80 54 65-104 Fl 
2-Methylphenol C::i 5.17 0 0 022 u 2.62 51 61 103 Fl 
2-Nitroaniline Bi? 5.17 0 0 017 u 3.03 59 57 114 
2 Nitrophenol N 5.17 0 0 017 u 2.65 51 65-104 Fl 
3 & 4 Methylphenol '\'!'f' 5.17 0 0 014 u 2.74 53 61-105 Fl 
3,3' Dichlorobenzidine :P>Ib f.> 5.17 0 0 057 u 0.057 u 0/ 18-88 Fl 
3-Nitroaniline f'~ 5.17 0 0 015 u 0.971 19 30-94 Fl 
4,6-Dinitro-2 methylphenol IT 10.3 0.14 u 4.44 43 67-120 Fl 
4 Bromophenyl phenyl ether R~ 5.17 0.016 u 3.29 64 59 122 
4-Chloro 3 methylphenol " 5.17 0 0 022 u 2 0 80 54 62-111 Fl 
4-Chloroaniline 'T 5.17 0 0 013 u 0.514 10 18-94 Fl 
4-Chlorophenyl phenyl ether MM 5.17 0 0 015 u 2.90 56 66-110 Fl 
4-Nitroaniline &9-' 5.17 0.019 u 1.11 21 49-118 Fl 
4 Nitrophenol .II 10.3 0 0 25 u 4.85 47 43-141 
Acenaphthene Elb 5.17 0 0 042 J 2.87 55 62-108 Fl 
Acenaphthylene PO 5.17 0 0 013 u 2.94 57 67-107 Fl 
Acetophenone ~U~) 5.17 0.019 J 3.02 58 60-109 Fl 
Anthracene vv 5.17 0 0 089 J 3.13 59 69-111 Fl 
Atrazine \'-H~ 10.3 0 0 023 u 5.62 54 62-137 Fl 
Benzaldehyde L\.\..\.. 10.3 0.060 J 5.10 49 52-113 Fl 
Benzo[a]anthracene CLL. 5.17 0.55 3.20 51 68-110 Fl 
Benzo[a]pyrene T :r.n 5.17 0.85 3.32 48 72-115 Fl 
Benzo[b]fluoranthene Glfob 5.17 2.7 3. 96 24 69-119 F1 
Benzo[g,h,i]perylene l\. \.. 5.17 1.3 4.34 58 54-128 
Benzo[k]fluoranthene ll\\1-\ 5.17 0.74 3.23 48 70-115 Fl 
Bis(2 chloroethoxy)methane p 5.17 0.016 u 2.93 57 65-106 Fl 
Bis(2 chloroethyl)ether e. 5.17 0 0 012 u 2.88 56 64-105 Fl 
Bis(2 ethylhexyl) phthalate ~:tl 5.17 0 0 020 u 3.21 62 63-125 Fl 

# Column to be used to flag recovery and RPD values 

FORM I II 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison 

SDG No.: 

Matrix: Solid .::..c:.:::..::..::: ____ _ Level: Low c.:.:_ __ 

Lab ID: 460-119283-17 MS 

SPIKE 
ADDED 

COMPOUND (mg/Kg) 
Butyl benzyl phthalate AAJ). 5.17 
Caprolactarn 1-\IJI. M !vi 10.3 
Carbazole wvJ 5.17 
Chrysene OOP 5.17 
Dibenz(a,h)anthracene ¥-H 5.17 
Dibenzofuran .J..l 5.17 
Diethyl phthalate L\... 5.17 
Dimethyl phthalate (.,(.., 5.17 
Di n butyl phthalate J<.Y.. 5.17 
Di n octyl phthalate Hf" 5.17 
Fluoranthene 't'l 5.17 
Fluorene j.JN 5.17 
Hexachlorobenzene .s> 5.17 
Hexachlorobutadiene 1-\ 5.17 
Hexachlorocyclopentadiene ><. 5.17 
Hexachloroethane "" 5.17 
Indeno(1,2,3 cd]pyrene .I: J 5.17 
Isophorone J./\ 5.17 
Naphthalene s 5.17 
Nitrobenzene L 5.17 
N Nitrosodi-n-propylamine 5.17 
N-Nitrosodiphenylamine ~ 5.17 
Pentachlorophenol 10.3 
Phenanthrene ~l 5.17 
Phenol """ 5.17 
Pyrene ..:e.:c 5.17 

Job No.: 460-119283-1 

Lab File ID: x17700.D 
--~~-------------

Client ID: CFTP-23-S0-0-0.5 MS 

SAMPLE MS MS QC 
CONCENTRATION CONCENTRATION % LIMITS # 

(mg/Kg) (mg/Kg) REC REC 
0.016 u 3.27 63 65-125 F1 
0. 037 u 1. 73 17 53 14 8 F1 

0.13 J 2.76 51 66-115 F1 
1.5 3.82 45 70-111 F1 

0.27 4.03 73 60-130 
0. 023 J 2.91 56 67-107 F1 
0. 015 u 3.10 60 66-117 F1 
0. 015 u 3.20 62 68-112 F1 
0. 015 u 3.30 64 67-119 F1 
0. 02 6 u 2. 7 6 53 57-138 Fl 

1.0 3.24 43 64-114 F1 
0. 038 J 2. 96 57 66-110 F1 
0. 021 u 3.34 65 57-128 
0. 014 u 2. 67 52 60-108 F1 
0. 032 u 1. 57 30 50-129 F1 
0.019 u 2.52 49 63 99 F1 

1.4 5.34 76 53-137 
0. 011 u 3.07 59 68-111 F1 
0. 025 J 2. 77 53 65-102 F1 
0.016 u 2.53 49 66-108 F1 
0. 017 u 3.13 60 63-117 F1 
0. 04 7 u 3.14 61 65 114 F1 
0. 062 u 4.20 41 56-116 F1 

0. 49 J 3.35 55 68-111 F1 
0. 017 u 2. 61 51 58-103 F1 

1.0 3.28 44 64-121 F1 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-119283-1 

SDG No.: 

Matrix: Solid 
-------

Level: Low 
--- Lab File ID: ~x~l~7~7~0~l~·~D ____________________ _ 

Lab ID: 460-119283-17 MSD Client ID: CFTP-23-S0-0-0.5 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
1,1' Biphenyl 5.17 3. 41 66 7 30 64-108 
1,2,4,5-Tetrachlorobenzene 5.17 3.26 63 9 30 57-ll2 
1,4-Dioxane 5.17 1. 80 35 2 30 27-70 
2,2'-oxybis[l-chloropropane] 5.17 2.84 55 2 30 39-122 
2,3,4,6 Tetrachlorophenol 5.17 2. 2 6 44 2 30 60 ll4 Fl 
2,4,5 Trichlorophenol 5.17 2. 64 51 2 30 60-106 Fl 
2,4,6-Trichlorophenol 5.17 2.83 55 1 30 62-llO Fl 
2,4-Dichlorophenol 5.17 2.71 52 0 30 61-103 Fl 
2,4 Dimethylphenol 5.17 2.50 48 2 30 63-101 Fl 
2,4-Dinitrophenol 10.3 2. 02 20 10 30 56-122 Fl 
2,4-Dinitrotoluene 5.17 2.98 58 0 30 66-122 Fl 
2,6-Dinitrotoluene 5.17 3.21 62 1 30 70-114 Fl 
2 Chloronaphthalene 5.17 3.22 62 6 30 63 107 Fl 
2-Chlorophenol 5.17 2.51 49 0 30 62-97 Fl 
2-Methylnaphthalene 5.17 2.81 54 0 30 65-104 Fl 
2 Methylphenol 5.17 2.52 49 4 30 61-103 Fl 
2 Nitroaniline 5.17 3.00 58 1 30 57-ll4 
2-Nitrophenol 5.17 2.72 53 3 30 65-104 Fl 
3 & 4 Methylphenol 5.17 2.55 49 7 30 61 105 Fl 
3,3'-Dichlorobenzidine 5.17 0. 057 u 0 NC 30 18-88 Fl 
3 Nitroaniline 5.17 0.908 18 7 30 30-94 Fl 
4,6 Dinitro-2 methylphenol 10.3 4.55 44 3 30 67-120 Fl 
4-Bromophenyl phenyl ether 5.17 3.39 66 3 30 59-122 
4 Chloro 3 methylphenol 5.17 2.59 50 8 30 62-lll Fl 
4 Chloroaniline 5.17 0. 451 J 9 13 30 18-94 Fl 
4 Chlorophenyl phenyl ether 5.17 2.99 58 3 30 66-llO Fl 
4-Nitroaniline 5.17 1. 07 21 3 30 49-ll8 Fl 
4-Nitrophenol 10.3 4.60 44 5 30 43-141 
Acenaphthene 5.17 2.98 57 4 30 62-108 Fl 
Acenaphthylene 5.17 3.02 58 2 30 67 107 Fl 
Acetophenone 5.17 3.01 58 0 30 60-109 Fl 
Anthracene 5.17 3.14 59 0 30 69-lll Fl 
Atrazine 10.3 5.55 54 1 30 62-137 Fl 
Benzaldehyde 10.3 5.15 49 1 30 52-113 Fl 
Benzo[a]anthracene 5.17 3.14 50 2 30 68-110 Fl 
Benzo[a]pyrene 5.17 3.24 46 3 30 72-115 Fl 
Benzo[b]fluoranthene 5.17 3. 4 9 15 13 30 69-119 Fl 
Benzo[g,h,i]perylene 5.17 4.32 58 1 30 54 128 
Benzo[k]fluoranthene 5.17 3.06 45 5 30 70-ll5 Fl 
Bis(2-chloroethoxy)methane 5.17 2.93 57 0 30 65-106 Fl 
Bis(2 chloroethyl)ether 5.17 3. 02 58 5 30 64-105 Fl 
Bis(2-ethylhexyl) phthalate 5.17 3.09 60 4 30 63-125 Fl 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestArnerica Edison Job No.: 460-119283-1 

SDG No.: 

Matrix: Solid Level: Low Lab File ID: x17701.D 
------- --- ------------

Lab ID: 460-119283-17 MSD Client ID: CFTP-23-S0-0-0.5 MSD 

SPIKE MSD MSD QC LIMITS 
ADDED CONCENTRATION % % # 

COMPOUND (mg/Kg) (mg/Kg) REC RPD RPD REC 
Butyl benzyl phthalate 5.17 3.16 61 3 30 65-125 F1 
Caprolactam 10.3 2.07 20 18 30 53-148 F1 
Carbazole 5.17 2.73 so 1 30 66 115 F1 
Chrysene 5.17 3.54 39 8 30 70-111 F1 
Dibenz(a,h)anthracene 5.17 4.13 75 2 30 60 130 
Dibenzofuran 5.17 2.98 57 2 30 67-107 F1 
Diethyl phthalate 5.17 3.06 59 2 30 66-117 F1 
Dimethyl phthalate 5.17 3.23 62 1 30 68 112 F1 
Di-n-butyl phthalate 5.17 3.27 63 1 30 67-119 F1 
Di-n-octyl phthalate 5.17 2. 72 53 1 30 57-138 F1 
Fluoranthene 5.17 3.09 40 5 30 64-114 F1 
Fluorene 5.17 2. 98 57 1 30 66-110 Fl 
Hexachlorobenzene 5.17 3. 4 6 67 4 30 57 128 
Hexachlorobutadiene 5.17 2.80 54 5 30 60 108 F1 
Hexachlorocyclopentadiene 5.17 1. 75 34 11 30 50-129 F1 
Hexachloroethane 5.17 2.49 48 1 30 63-99 F1 
Indeno[1,2,3 cd]pyrene 5.17 5.32 75 0 30 53-137 
Isophorone 5.17 3.10 60 1 30 68-111 F1 
Naphthalene 5.17 2.86 55 3 30 65 102 F1 
Nitrobenzene 5.17 2. 60 so 3 30 66-108 F1 
N-Nitrosodi n-propylamine 5.17 3.07 59 2 30 63-117 F1 
N-Nitrosodiphenylamine 5.17 3.16 61 1 30 65-114 F1 
Pentachlorophenol 10.3 4.16 40 1 30 56-116 F1 
Phenanthrene 5.17 3.31 55 1 30 68-111 Fl 
Phenol 5.17 2.49 48 5 30 58-103 F1 
Pyrene 5.17 2.91 37 12 30 64 121 F1 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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LDC#: 3"=J-Oq.7MO. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of __ / 

Reviewer: FT 

2nd Reviewer: Cz 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 
. ---

I CAL 8/26/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Where: 

Recalculated 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

Ave~ageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5258 1.5258 5.6 

1.0265 1.0265 5.2 

1.1974 1.1974 8.8 

1.1476 1.1476 2.7 

0.8884 0.8884 4.9 

1.1315 1.1315 6.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.6 

5.2 

8.8 

2.7 

4.9 

6.5 



LDC #:. !>"to~ ,1\d.C:. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ I of __ / 

Reviewer: FT 

2nd Reviewer: --Q__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis}/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound -- -·-
I CAL 8/27/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.3411 

1.0203 

1.2425 

1.1352 

0.9220 

1.2114 

Where: 

Recalculated 

(RRF20 std) 

1.3411 

1.0203 

1.2425 

1.1352 

0.9220 

1.2114 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4314 1.4314 15.9 

1.0162 1.0162 4.9 

1.1823 1.1823 4.3 

1.1236 1.1236 2.8 

0.9124 0.9124 4.6 

1.1359 1.1359 10.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

15.9 

4.9 

4.3 

2.8 

4.6 

10.1 



LOG#: ~ 7o'f7 "\d.-"\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C,.)/(1\,)(CJ 

- - -

Where: ave. RRF :::: initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A,.= Area of associated internal standard 
ex= Concentration of compound, C18 :::; Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 e.fN-1\ 'bf=.1\1v A. (1st IS) 1·'\-~1-\- I ·'5'0 (q \-~<.. 

Ob"!:>~ ~· (2"" IS) I· O\b'Z. l.o'-o t-o "2() 

E)C:t (3" IS) I· I \1.1-'".? I· o i'1 \-09f 
lA'-\ (4.1S) I . \ ""!>4> I .o '\0 \·090 
E~ (s• IS) 0. 9\l-' 

0. "'"' 0 
O·li1'W 

!..II rs• ISl ,. \~£ •'"'~ \·O"'G' \·09"' 
2 !VJ-"S il<>' 1111 b.. 11sl ISl I .s;-z.~ \. (,"S 2- H.•SP" 

0~ 1?- l.s (2"" IS) _\-b:Z..~S" 0 -"11 ,..,--- 0."\"f~ 
~67 (3"1S) \. \91~ l-OtS'"' l-o15 
!Au\ (4.1S) I· \~11a I.OQ,f \- O"!f 

I"E~ (s• IS) O.'i/1!,~ 0. <i'-\1..?-- o-'i.~J,;V 
·r::r- rs• ISl I.\"!> l5" 1-1?--S 1-1~ 

3 ~--s- c,s l~t'n.; 11•t IS\ 1- (o7,~ \-(, 35' 

'-P"b" (2"" IS) j,C\1.4 \.0\lo 
(3"1S) _\-I o9 uo9 
(4.1S) L1'l.'O I ...I.~ 
(s• IS) 1). ~5'1~ o.iL9 I~ 

v _Is• IS) ~ 1-1'2. 0 I . IJ.. J 

II Reported I Recalculated I 

II 
%0 

I 
%0 

I 
\0- ~ 10-~ 
0-4 O.t.) 
l.S" ,_, 
.3 .u ~0 

~-7 :1r7 
~-Co '2,. ( 

1!.-~ '2 .;, 
~- ?_::, 2..;, 
10 • -z-. 10-?--

't·rf h .., 
't -7 J: 
o.(o 0 . f.a 

'1·:?-- ,;;~--

\-0 10 
v+ --1 -~ 
\-l I . 
3·'>1 3·X 
1-rJ I . tl 

Comments: Refer to Continuing Calibration findings worksheet for Jist of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c~ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

SamoleiD: .fll 
Surrogate 

Soiked 

Nitrobenzene·d5 £0.0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-FJuorophenol 

2,4,6-TrJbromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Sniked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

RIIRR~AI ~ wrui 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Renorted 

'?>r.c.\ ~fi 

'3 'J ·7 t,1 
l-"'·? 54 

'~-"'· ~ ""' '2."l.'7 5'1 
'l.li.? 5"1 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

~j>S" 0 

'-1 
s"l 
5"1 
~ 

5I II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 33-0!f7A2""- VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:.....J:I 
2nd Reviewer:...:g=-.J'-=-~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC} 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __,"1,_,<>=---_,_* _?--"---'~'--------

I Compound I 
Spike Sample Spiked Sample 

A~'\!.xr Conce~t~n Concen\r(!ion 
( W\~ (wo-o, ( W'f ..... -

1- M" ';'..,n '-.1~ 

M<> ;;.,n ------
Phenol <;;.\{ G-\1 ~0 ?..(, \ :l.A 9 
N-Nitroso-di-n-propy/amlne !')0 3-1'? '?> ·0"1 

4-Chloro-3-methvlohenol IJO 'l-11>0 ~->'"' 
Acenaphthene l/ II o. olj."V 'Z.-"6..., "--'\-a 
Pentachlorophenol ,o. 2> \0·.3 t-JO ~-zD ~-ll! 

Pyrene 5 ·1"7 5-\'1 \.0 3-~ £. "'1\ 

SC ::: Sample concentation 

MSDC =Matrix spike duplicate concentration 

..... - . "···· . Mot.' • ""'" I MSlMSD 

Percent Recovery Percent Recovery I RPD 

.,, ... Rooolo ,., ... 
S\ 5"1 'tB il-~ ~ s-

"' (,Q (..0 S"'J ~, 7... -;,.--
91 

""' 
o;o S1) <£ ~ 

!;"'5" ~ $( ~1 4 '-/-
41 4) tJ-0 iO ) ) 

~I.\ N '::J7 ?;,-? -I~ lY 
' 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: __ _ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.eO. "\k>O - "'::>'6lG:>Go <-\-

I I 
Spike Spike I I CS II . 1 esc II 
A~~ Conce~~~n I II II Compound ( """' ) ( ...... \ Percent Recove!:X Percent Recove!1 

'r~ '- "''"' l '"' ~ Qr.,.n "' ... o. -·· 

I "J.·:_'i. 2:: 2..-14 
~ 

Phenol !$.~? NA %9" 'bv ~ 

N-Nitroso-dl-n-propylamine l-"\;-
"). -"'~ Y,l,( g~ 

4-Chloro-3-methvlohenol <-"'I ... "'!\ "61 &I 
Acenaphthene 2.. ~ -'2-- 2--&-v ~~ Sls 17 
Pentachlo~henol loJi1 G.o\3 §.Ot l& 71., 

---------
~ 

Pyrene 2>-?? II 'l-. ~y ;:1-K::r 'b<"" l{l-
y...) Pr--

/ 

1 CS£1 esc I 
RPD I 

. 
/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: ? 1'0 t.pf'< LO- VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: ~ 

£ .) .., A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,lN.l(DFl(2.0l Example: 
(A.,)(RRF)(V,)(V1)(%S) 

#l :r.:l:J. A = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

o~o 1 ) ('-loJ.D)__ I, = Amount of internal standard added in nanograms (ng) Cone.= 
v, = Volume or weight of sample extract in milliliters (ml) or ( 11.\\2-1\') ( I· \2>"J. J ( 1;-. oz:z.1) ( O."t:~-(,4) grams (g). 

v, = Volume of extract injected In microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 
v. o"'? ""'a \~(( %S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37047A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 19, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-19-S0-0-0.5 460-119283-1 Soil 08/25/16 
CFTP-20-S0-0-0.5 460-119283-4 Soil 08/25/16 
CFTP-21-S0-0-0.5 460-119283-7 Soil 08/25/16 
CFTP-22-S0-0-0.5 460-119283-1 0 Soil 08/25/16 
CFTP-17-S0-0-0.5 460-119283-13 Soil 08/25/16 
CFTP-23-S0-0-0.5 460-119283-17 Soil 08/26/16 
CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 
CFTP-23-S0-0-0.5MS 460-119283-17MS Soil 08/26/16 
CFTP-23-S0-0-0.5MSD 460-119283-17MSD Soil 08/26/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

4 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFTP-23-S0-0-0.5MS/MSD alpha-BHC (CLP1) 53 (69-131) - UJ (all non-detects) A 
(CFTP-23-S0-0-0.5) Dieldrin (CLP1) - 45 (65-128) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

SpikeiD RPD 
(Associated Samples) Compound (Limits) Flag AorP 

CFTP-23-S0-0-0.5MS/MSD alpha-BHC (CLP1) 53 (S30) NA -
(CFTP-23-S0-0-0.5) Dieldrin (CLP1) 79 (S30) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

5 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-119283-1 

Sample Compound Flag AorP Reason 

CFTP-23-S0-0-0.5 alpha-BHC UJ (all non-detects) A Matrix spike/Matrix spike 
Dieldrin UJ (all non-detects) duplicate (%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119283-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37047A3a 

SDG #: 460-119283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 'Jjfb ,}b, 
Page:_Lof_/ 

Reviewer:_____p.. / 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

\(1\/ 

Note: 

1 I 
2 1 

3 I 

4 I 
5 I 

6 I 

7,_ 

8 I 
9 f 

10 

11 

11? 

I llalidaticc lnea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surrooate soikes /1 ';> 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

In, oil ,, ' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client tO 

CFTP-19-S0-0-0.5 

CFTP-20-S0-0-0.5 

CFTP-21-S0-0-0.5 

CFTP-22-S0-0-0.5 

CFTP-17-S0-0-0.5 

CFTP-23-S0-0-0.5 

CFTP-18-S0-0-0.5 

CFTP-23-S0-0-0.5MS 

CFTP-23-S0-0-0.5MSD 

Notes. 

I I Cammeots 

A1A 
A 

A1A "'k ~"9/Jd ~ PO -
1\. 
A 
:N 
h., 
~vJ 

/>.. I.£V'"") 

N 
A 
f',. 

b. 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

COl( ~ 

D =Duplicate 
TB = Trip blank 

-pL) 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

460-119283-1 Soil 08/25/16 

460-119283-4 Soil 08/25/16 

460-119283-7 Soil 08/25/16 

460-119283-10 Soil 08/25/16 

460-119283-13 Soil 08/25/16 

460-119283-17 Soil 08/26/16 

460-119283-20 Soil 08/26/16 

460-119283-17MS Soil 08/26/16 

460-119283-17MSD Soil 08/26/16 

L:\Roux Associates\Columbia Falls\37047 A3aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lof ;;y. 
Reviewer: J::-7 

2nd Reviewer:~ 

Method: Pesticides SW 846 Method 8081 

Level IV checklist_8081A_rev01.wpd 



LDC #: 3 tO f f -A.~a..... VALIDATION FINDINGS CHECKLIST 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
I 

of each matrix? 

of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page:__2at 2--' 
Reviewer: F1 

2nd Reviewer: ; / 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

II A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

. C. delta-BHC K Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

-

Notes:: ___________________________________________________________________________________ ===-================================::: 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: <3 T-6 '17 /f-3<2.. 

y 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Y N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
(lase see quauncat1ons oe1ow ror au questions answerea ·w·. Not appucao1e questions are ;aentltlea as "N/A". 

Y~N A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y .1<1 ~/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS MSD 
# MSIMSD 10 Compound %R {Limits) %R (limits) RPD (Limits) Associated Samples 

~4 CO) A Cct-l' I I 5~ (c.~ -1~1 ( ) ( ) J,p_ 
A (C..Lf' I) ( ) ( ) _5_~ ( ";;0) 

I ( Oltt' 1" ( ) 1\-:5 11.~-\1~ ( ) 

I (CJVP\) ( ) ( ) _:t<>}_ ( ~0 ) It 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 
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Reviewer: FT 
2nd Reviewer: ""'---

Qualifications 

Jivl.l_L_A <0. B) 
,ltMJC/A 
J.-l1A1(b. 
.1 tJv,li;j A 

' 



LDC#: .3 ?o~ 7/J- 3"'\ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:__(of __ / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 
average CF = sum of the CF/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

---

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

---

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC#: 
0 70 'JI 7 /f 2, "\. 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of_ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1920 1.1920 

0.5571 0.5571 

CLP1 1.0346 1.0346 

0.4614 0.4614 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

---

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC#: <37o'/7/t_3.::,___ 

/ 
METHOD: GC HPLC ______ __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/?' 
Page:_of_ 

Reviewer: ___II 
2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)/ CCV I ID Date Compound 
CF/Conc. # 

Cone. CCV 

1 w~ "'\ I 0 I Ill:? CNldm.u.\.~-a.o \ C-tt('l' \00 '19 ·4 
OCojQ IY\e.+lw\('-llc.h\(){ ¥ \OV _lOI 

'-1 4-fl [oO "''f3' '\( 
.l \0 0 IO~ 

2 Ccr,J'<J '<>/"?>1/llo JO 0 
o(o \)./ 

"'-" . I 
'¥:, -:t .{ 

!J ~ 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 

CF/ Cone. %0 %0 
CCV 

~ Q.(a 0-~ 
IOl 0 ''-l 0 .;!, 

"'161\·i I . :;v J.Y 
_lo';;: 5"· y §.-; 

JOO '0 .:;.-- ().'). 

j:r.j 1·4 +i 
'iSll ,,. . ~ J.y-3 
16'1.-22 jo. 'j_ /0·7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: .3 70 ~ 7 "f d "\. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:~!_/ 
Reviewer: FT 

2nd reviewer: V ..... / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SamnleiD: 7 
Surrogate 

Surroaate Column Snlked 

I I I I 
Tetrachloro-m-xylene 417P' 9).0 
Tetrachloro-m-xylene 

Oecachlorobiphenyl <t-vf' 'V' 

Decachlorobinhenvl 

SamPle ID: 

Surrogate 
Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xy!ene 

T etrachloro-m-xylene 

Oecachlorobiphenyl 

Decachlorobi~:~henvl 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamPle ID: 

Surrogate 
Surroaate Column SPiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re(;!orted 

~"\-'Y 98' 
Lf~,'i -OJ~ 
so:( l 01 
L\\{.1/ '1'lo 

Surrogate Percent 
Found Recoverv 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I Ree:orted 

Surrogate Percent 
Found Recoverv 

I Re~orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
'1!!. 0 

9.!( 

10\ 
c.,, II 

' 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I II 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes:'---------------------------------------------------------------------------
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LDC#: 37D;;' f VALIDATION FINDINGS WORKSHEET Page:~of_/ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:__EI 
2nd Reviewer: ct.........-

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

MS/MSD samples: __ _.::\(,~d:.:__"'\__!_ ______ _ 

I I Spike Sample Spiked Sample Matrix Spike U Matrix Spike Duplicate II MS/MSD I 
Ad~~d Concentr,ation Concentn>tion 11 II 1 

Compound (""""" \ \(<y-_ j 111'\t« 11-+1 / ( !M.kl \4 / Percent Recovery II Percent Recovery RPD 

~-l-1 MS \ . ' i,J>D IJ ., 0 MS J. {No;o I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
,_~, o. "'1 o.w1 "o o.>\ 1 o· IB >\- ro .,- •' 1 < "\ l"'l I & G 
4,4'-DDT ~ Jt NO 0.20~ 0-\1t '1"0 9~ II ~::> <l~ il 11 

_ _ _ __ _ II 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: .37oJj J/J-3 "- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page: /of_/ 

Reviewer: r 2 
2nd Reviewer: 0 -

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery ~ 1 00* (SSC-SC)/SA 

RPD ~ I LCS - LCSD I • 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA ~ Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: J.C-S !}(, 0 - ::,g /lj y 

Fn LCS ~~ LCSD II LCS/LCSD I 
Percent Recovery! Percent Recovery II RPD f 

gamma-BHC 

LCS CSD I Reported I Recalc. 'I Reported I Re::=fbo~ Recalc., 

\JA II 0. Jl ~ __,A - II - __1{4 - I -Sl,'j_ - I - -
4,4'-DDT I o. 1?3 I 1 II o.1os:- I ,~ II -J<i I 1K tJP,. ~ 

/_ ,. 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_peslwpd 



LDC#: 37D'f7 /}-J'L/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_!of_/ 
Reviewer: L / 

2nd reviewer:_,
7 

6-f-7-'/"'-
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&lliJ!YJ(DFl(2.0) Example: 
(A,,)(RRF)0/,)0/1)(%S) 

41.o- ~'iJ7"\b 'V1 1- DO) A, = Area of the characteristic ion (EICP) for the Sample I. D. \.C-i'? ~ 

compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 

{. \0) ( \15'0) ( ~ '0 0 
internal standard i ?~ 209.0 '7) I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or ( ~ 12-6109 .,_ ) ( 11') ( o · 4V'lB 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract In microliters (ul) 

joS"'(f\~y Df = Dilution Factor. 6. 
%5 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 

CJ:centra~ion Concentration 
# Sample 10 Compound ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 37047A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 19, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFTP-19-S0-0-0.5 460-119283-1 Soil 08/25/16 
CFTP-19-S0-2-4 460-119283-2 Soil 08/25/16 
CFTP-19-S0-10-12 460-119283-3 Soil 08/25/16 
CFTP-20-S0-0-0.5 460-119283-4 Soil 08/25/16 
CFTP-20-S0-2-4 460-119283-5 Soil 08/25/16 
CFTP-20-S0-1 0-12 460-119283-6 Soil 08/25/16 
CFTP-21-S0-0-0.5 460-119283-7 Soil 08/25/16 
CFTP-21-S0-2-4 460-119283-8 Soil 08/25/16 
CFTP-21-S0-1 0-12 460-119283-9 Soil 08/25/16 
CFTP-22-S0-0-0.5 460-119283-10 Soil 08/25/16 
CFTP-22-S0-2-4 460-119283-11 Soil 08/25/16 
CFTP-22-S0-10-12 460-119283-12 Soil 08/25/16 
CFTP-17-S0-0-0.5 460-119283-13 Soil 08/25/16 
CFTP-17-S0-2-4 460-119283-14 Soil 08/25/16 
CFTP-17-S0-10-12 460-119283-15 Soil 08/25/16 
CFTP-23-S0-0-0.5 460-119283-17 Soil 08/26/16 
CFTP-23-S0-2-4 460-119283-18 Soil 08/26/16 
CFTP-23-S0-1 0-12 460-119283-19 Soil 08/26/16 
CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 
CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 
CFTP-18-S0-1 0-12 460-119283-22 Soil 08/26/16 
CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 
CFTP-23-S0-0-0.5MS 460-119283-17MS Soil 08/26/16 
CFTP-23-S0-0-0.5MSD 460-119283-17MSD Soil 08/26/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS (%R) MSD (%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compound Flag AorP 

CFTP-23-S0-0-0.5MS/MSD Aroclor-1016 (CLP2) 136 (29-135) 145 (29-135) All compounds NA -
(CFTP-23-S0-0-0.5) Aroclor-1016 (CLP1) 139 (29-135) 137 (29-135) 

Aroclor-1260 (CLP1) 141 (29-135) 139 (29-135) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFTP-23-S0-2-4 and CFTP-DUP24-SO were identified as field duplicates. No 
results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound. Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 460-119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119283-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37047A3b 
SDG #: 460-119283-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

I ~/;b 
Date: 1/1 

Page:_l_ofJ 
Reviewer:----.t:z. 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidaticn Area I I Comments 

Sample receipVTechnical holding times A 1A 
Initial calibration/ICV ~Jh 't ~p/lo.f .L ~0 -

./:::, ' CU..l-1 =- -vO Continuing calibration 

Laboratory Blanks b. 
Field blanks N 
Surrogate spikes /1 ~ A 
Matrix spike/Matrix spike duplicates .__!,.._.] 

Laboratory control samples A ~ 
Field duplicates NP \)::: \1 "VJ/ 

Compound auantitation/RULOQ/LODs 

Target compound identification 

nvocoll nf rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFTP-19-S0-0-0.5 

CFTP-19-S0-2-4 

CFTP-19-S0-1 0-12 

CFTP-20-S0-0-0.5 

CFTP-20-S0-2-4 

CFTP-20-S0-1 0-12 

CFTP-21-S0-0-0.5 

CFTP-21-S0-2-4 

CFTP-21-S0-10-12 

CFTP-22-S0-0-0.5 

CFTP-22-50-2-4 

CFTP-22-S0-10-12 

CFTP-17-S0-0-0.5 

CFTP-17-S0-2-4 

CFTP-17-S0-10-12 

CFTP-23-S0-0-0.5 

CFTP-23-50-2-4 () 

A 
J::. 
[::,. 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37047 A3bW.wpd 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119283-1 

460-119283-2 

460-119283-3 

460-119283-4 

460-119283-5 

460-119283-6 

460-119283-7 

460-119283-8 

460-119283-9 

460-119283-1 0 

460-119283-11 

460-119283-12 

460-119283-13 

460-119283-14 

460-119283-15 

460-119283-17 

460-119283-18 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/26/16 

Soil 08/26/16 

I 



LDC #: 37047A3b 
SDG #: 460-119283-1 

· Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabJD 

18 CFTP-23-S0-1 0-12 460-119283-19 

19 CFTP-18-S0-0-0.5 460-119283-20 

20 CFTP-1 8-S0-2-4 460-119283-21 

21 CFTP-1 8-S0-1 0-12 460-119283-22 

22 CFTP-DUP24-SO 0 460-119283-23 

23 CFTP-23-S0-0-0.5MS 460-119283-17MS 

24 CFTP-23-S0-0-0.5MSD 460-119283-17MSD 

25 

26 

27 

28 

Jon 

Notes· 

L;\Roux Associates\Columbia Falls\37047 A3bW.wpd 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: '1 ~(, /;b 
Page: ~f :r 

Reviewer: F? 
2nd Reviewer: c}/ 

Date 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 

08/26/16 



LDC#: b1o-f1/'0)> 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lot "]
Reviewer: P7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST Page:~of ?---
Reviewer: ;F7 

2nd Reviewer: 0/ 

Level IV checklist GC_HPLC rev01.wpd 



LDC#: 3 7 b f/7t?'T-=:tf 

METHOD: r;:-_HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

. . . . 
;:j) N/A (y/i Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

\_Y lfJ/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
y;1 kJ/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (limits) RPD (Limits) Associated Samples 

:2.? ...1 z-4- V! (CA,f?-} \?>~ ( 7-Gt-12>~ I '"IS' <74-\"0 ( ) I (a 
v c~fl J IY'l ( I ) to/ <_l ) ( ) J 

IB.e:> (tNf'l'\ l't l ( ~ ) 1::."\ ( v ) ( ) __! 
J ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

(_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( - ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

Page: /of_7 

Reviewer: FT 
2nd Reviewer:__g_ 

Qualifications 

jt~ffi. dJ1 uf 
J 
j;_ 

_c:: ~ a.t-L Tl!; v 

I 



LDC#: .31-o 7/'7 A.3.6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_!_ of ..7 
Reviewer: FT 

METHOD: GC _X __ HPLC __ _ 

2nd Reviewer: C 
'---" 

The calibration factors (CF). average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: 37ofL7/J~ 

METHOD: GC / HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f / 

Reviewer:____EI 
2nd Reviewer: C. ._......_ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 ~v.~ 11/od 1!, Pe-e c7ho- \ l!N\) .?- \0<::> b \o-.;;o 
I "2.:<0? Ovf 1 \00 0 "'"0'2-

2 ~d 411/llo I I \02.0 

~ J; ~ 

"'JI'J 

3 a-CA/ q I '/IJo I I '11"'1 
jo;,~ J; .Y _ltJ b 0 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

IPSO s.l} <;-0 

1XY '.i( 1·2t' 

1020 1· 7 1-7 
9fi j{· I "JS.j 

'l77 v-. I 7-' ) 
_10lo0 ~:3 ~ ._<j_ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 27DL/7/l af; 

METHOD: £c_ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

""'""'"''f-"'""' ..... 

Surroaate 

I 

I 

pc.,_e, 

;,I, 
• 

SamoleiD 

Surra ate 

I 

Surroaate Comoound 

A Chlorobenzene (CBZ) G 

B +Bromofluorobenzene (BFB) H 

c· a,a,a·Trifluorotoluene I 

D Bromochlorobenene J 

E 1.4-Dichlorobutane K 

F ~A·Difluorobenzene {DF!i!}_ L 

SURRCLC_r1.wpd 

Where: sF ~_.Surrogate Found 
SS = Surrogate Spiked 

I Column/Detector I Surrogate I Surrogate 
Soiked Found 

I I I 

I 

c!Nl'p 

I 

fO·O 

I 

Sl ,1-' 
Q±f) } 51' } 

Surrogate 
Column/Detector Found 

I 

------- ---- -- ------

Surroaate Comoound Surroaate Comoound 

Qctacosane M Benzo{e)Pyrene 

Ortho-Terphenyl N Terphenyi·D14 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl {DCB) 

n-Triaconlane p 1-meth Jnaohthalene 

Hexacosane Q DichloroohenvJ Acetic Acid tDCAA) 

Bromo benzene R 4-Nitronhenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Percent l Percent 
Recov~ Recov~ 

Re~orted I Recalculated 

\0 J.-

I 

\Oy 

114 11'-1 

Ree:orted Recalculated 

-

Surroaate Comoound 

1·Chloro-3--Nitrobenzene y 

3,+Dinitrotoluene z 
Tripentyltin AA 

Tri-n-oroovltin BB 

Tributvl Phosnhate cc 
Trinhenvl Phosnhate 

Page:~ot_! 
Reviewer: FT 

2nd reviewer: c:;.. 
~ 

l Percent 
Difference 

I 

I 

0 

D 

Percent 
Difference 

Surroaate Comoound 

Tetrachloro-m· xylene 

2·Bromonaphthalene 

Chloro--octadecane 

2.+Dichloroohenvlacetic acid 

2.5-Dibromotoluene 



LDC#: .3fo¥ 7A ~ VALIDATION FINDINGS WORKSHEET Page:~ot_! 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

METHOD: ~-HPLC 2nd Reviewer: U 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 • (SSG - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} • 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: :2. "Q + -v0 

~~ 
Spike Sample 

Ad~,~,;( Co~,L 
(~I ("" l.d f.-

MS \... "4,so ~0 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

f:tr.od_o{ \2-{q 0 o.-.: n v:<; n NP 

sse= Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

Spike Sample I Matrix spike 

~on~n~lhn 
~ I Percent Recovery 

MS '- LM ,So I Reported I Recalc. 

o.bl:('1 () .t:fo/ lo? \?? 

MS = Matrix spike 
MSD = Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II II I Percent Recovery RPD 

II Reported I Recalc. /1 Reported I Recalc. I 

1~7 l?>-3 0 () 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC #: 3 7tJ y7/3 ¥ VALIDATION FINDINGS WORKSHEET Page:_~f__( 
Reviewer: FT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~-HPLC 2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery= 100 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: \.l!.6 41o 0 - ~ sC11 lp (_p 

~ 
Spike 

Ad~\'k ( l'v\.0 ' ) 

I -
LCS LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (80216) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Fonmaldehyde (8315A) 

Ar-o c.-lo ( \UaO o:?>~? 'NA-

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

Conce~\Tt" 
( 1M-£. I Percent Recovery 
~ 

'-1:: I Reported I LCS so Recalc. 

0·3>€1?--- 'IVA- II~ I~ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

NA-

Comments: Refer to Laborato[Y Control Samgle/Laborato[Y Control Samgle Duglicate findings worksheet for list of gualifications and associated samgles when regorted results do 

not aqree within 10.0% of the recalculated results. 
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LDC#: 370£./7/}3} VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: ~-HPLC 
NN/A 

l~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

I / 
Page:_of_ 

Reviewer: _£I 
2nd Reviewer:~ 

Concentration= (Al(Fv)(Dfl 
(RF)(Vs or Ws)(%S/1 00) Example: l<!h %0-35771<>(.. fw-v e-Le, 1 Vo 0 

Compound Name--~~~_:__:_ ____ _ Sample I D. _____ _ 
A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

-;p. ( s=r~. L}) C1o 2 
Concentration = ( ~~) l \ \ll7ll J = 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# SampleiD 

fl..(p(:J -\ -

-

Compound 
( 

t..J.Ljt LJ-138 (2-0) 
G:,Z. ? 7:?/b 3 ( 0·~·1) 

5 ~.0. 

o · :50& ""c I \< {) 

Reported Recalculated Results 
Concentrations Concentrations 

) ( ) 

\2.G:>O- \ = '5 <jl{) .(] 

y ~ ql. '-!. s;-
3 = §"bfD. 4 
4 .:= t,o:;.:;; 

5 := .5\?i ,"( 
b - ~0 -
7 = !711· ::> 

'6 - ri /.,, 'e: 

Comments: S 1 '3, Y 

SAMPCLC_r1.wpd 
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LDC Report# 37047A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-19-S0-0-0 .5 460-119283-1 Soil 08/25/16 
CFTP-19-S0-2-4 460-119283-2 Soil 08/25/16 
CFTP-19-S0-10-12 460-119283-3 Soil 08/25/16 
CFTP-20-S0-0-0.5 460-119283-4 Soil 08/25/16 
CFTP-20-S0-2-4 460-119283-5 Soil · 08/25/16 
CFTP-20-S0-10-12 460-119283-6 Soil 08/25/16 
CFTP-21-S0-0-0.5 460-119283-7 Soil 08/25/16 
CFTP-21-S0-2-4 460-119283-8 Soil 08/25/16 
CFTP-21-S0-10-12 460-119283-9 Soil 08/25/16 
CFTP-22-S0-0-0.5 460-119283-10 Soil 08/25/16 
CFTP-22-S0-2-4 460-119283-11 Soil 08/25/16 
CFTP-22-S0-1 0-12 460-119283-12 Soil 08/25/16 
CFTP-17-S0-0-0.5 460-119283-13 Soil 08/25/16 
CFTP-17-S0-2-4 460-119283-14 Soil 08/25/16 
CFTP-17-S0-10-12 460-119283-15 Soil 08/25/16 
CFTP-23-S0-0-0.5 460-119283-17 Soil 08/26/16 
CFTP-23-S0-2-4 460-119283-18 Soil 08/26/16 
CFTP-23-S0-1 0-12 460-119283-19 Soil 08/26/16 
CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 
CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 
CFTP-18-S0-10-12 460-119283-22 Soil 08/26/16 
CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 
CFTP-17-S0-1 0-12MS 460-119283-15MS Soil 08/25/16 
CFTP-17-S0-1 0-12DUP 460-119283-15DUP Soil 08/25/16 
CFTP-23-S0-0-0.5MS 460-119283-17MS Soil 08/26/16 
CFTP-23-S0-0-0.5DUP 460-119283-17DUP Soil 08/26/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data · validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFTP·17·S0·10·12MS Antimony 48 (75·125) J. (all detects) A 
(CFTP·22·S0·2-4 Cobalt 51 (75·125) UJ (all non-detects) 
CFTP·22·SO· 1 Q. 12 Copper 27 (75·125) 
CFTP· 17 -S0-0·0.5 Lead ·72 (75·125) 
CFTP· 17 ·S0·2·4 Vanadium 50 (75-125) 
CFTP·17-S0·10·12 
CFTP-23-S0-2-4 
CFTP·23·S0·1 0·12 
CFTP· 18-S0-0·0.5 
CFTP· 18-S0-2-4 
CFTP-18·50·10·12 
CFTP-DUP24·SO) 
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Spike ID 
!Associated Samples{ Analvte %R !Limits). Flag AorP 

CFTP-23-S0-0-0.5MS Antimony 37 (75-125) UJ (all non-detects) A 
(CFTP-19-S0-0-0.5 
CFTP-19-S0-2-4 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-1 0-12 
CFTP-22-S0-0-0.5 
CFTP-23-S0-0-0.5) 

CFTP-23-S0-0-0.5MS Lead 161 (75-125) J+ (all detects) A 
(CFTP-19-S0-0-0.5 Nickel 127 (75-125) J+ (all detects) 
CFTP-19-S0-2-4 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-10-12 
CFTP-21-SO-O-D.5 
CFTP-21-S0-2-4 
CFTP-21-S0-1 0-12 
CFTP-22-S0-0-0.5 
CFTP-23-S0-0-0.5) 

For CFTP-17-S0-10-12MS and CFTP-23-80-0-0.SMS, no data were qualified for 
Aluminum, Barium, Calcium, Iron, Magnesium, and Manganese percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD_ (Limits) Difference (Limits) Flaa AorP 

CFTP-17-S0-1 0-12DUP Barium 24 (S20) - J (all detects) A 
(CFTP-22-S0-2-4 Cobalt - 2.2 mg/Kg (S1.7) J (all detects) 
CFTP-22-S0-1 0-12 Copper 22 (S20) - J (all detects) 
CFTP-17-S0-0-0.5 Iron 25 (S20) - J (all detects) 
CFTP-17-S0-2-4 Lead 50 (S20) - J (all detects) 
CFTP-17-S0-1 0-12 Manganese 42 (S20) - J (all detects) 
CFTP-23-S0-2-4 Vanadium 53 (S20) - J (all detects) 
CFTP-23-S0-1 0-12 Zinc 26 (S20) - J (all detects) 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-1 0-12 
CFTP-DUP24-SO) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 
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X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFTP-23-S0-2-4 and CFTP-DUP24-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFTP-23·50-2-4 CFTP-DUP24-SO RPD (Limits) Flag A orP 

Aluminum 14300 2930 132 (<50) J (all detects) A 

Arsenic 5.0 1.0 133 (<50) J (all detects) A 

Barium 86.0 63.8 30 (<50) - -

Beryllium 0.40 0.10 120 (<50) J (all detects) A 

Calcium 1420 9720 149 (<50) J (all detects) A 

Chromium 10.9 2.9 116 (<50) J (all detects) A 

Cobalt 5.0 1.5 108 (<50) J (all detects) A 

Copper 13.6 4.4 102 (<50) J (all detects) A 

Iron 16000 3650 126 (<50) J (all detects) A 

Lead 9.0 2.3 119 (<50) J (all detects) A 

Magnesium 9550 2440 119(<50) J (all detects) A 

Manganese 192 363 62 (<50) J (all detects) A 

Mercury 0.024 0.026 8 (<50) - -

Nickel 11.4 2.6 126 (<50) J (all detects) A 

Potassium 657 248 90 (<50) J (all detects) A 

Selenium 0.27U 0.31 14 (<50) - -
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Concentration (mg/KQ) 

Analyte CFTP-23-50-2-4 CFTP-DUP24-SO RPD (Limits) Flag AorP 

Vanadium 11.1 2.1 136 {S50) J (all deJects) A 

Zinc 40.9 16.6 85 (S50) J (all detects) A 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD and difference, and field duplicate RPD, data were qualified 
as estimated in twenty-two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119283-1 

I Samele I Anal}':te I Flag I AorP I 
CFTP-22-S0-2-4 Antimony J- (all detects) A 
CFTP-22-S0-10-12 Cobalt UJ (all non-detects) 
CFTP-17 -S0-0-0.5 Copper 
CFTP-17 -S0-2-4 Lead 
CFTP-17 -S0-1 0-12 Vanadium 
CFTP-23-S0-2-4 
CFTP-23-S0-1 0-12 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-1 0-12 
CFTP-DUP24-SO 

CFTP-19-S0-0-0.5 Antimony UJ (all non-detects) A 
CFTP-19-S0-2-4 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-1 0-12 
CFTP-22-S0-0-0.5 
CFTP-23-S0-0-0.5 

CFTP-19-S0-0-0.5 Lead J+ (all detects) A 
CFTP-19-S0-2-4 Nickel J+ (all detects) 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-1 0-12 
CFTP-22-S0-0-0.5 
CFTP-23-S0-0-0.5 

CFTP-22-S0-2-4 Barium J (all detects) A 
CFTP-22-S0-1 0-12 Copper J (all detects) 
CFTP-17-S0-0-0.5 Iron J (all detects) 
CFTP-17-S0-2-4 Lead J (all detects) 
CFTP-17 -S0-1 0-12 Manganese J (all detects) 
CFTP-23-S0-2-4 Vanadium J (all detects) 
CFTP-23-S0-1 0-12 Zinc J (all detects) 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-10-12 
CFTP-DUP24-SO 

CFTP-22-S0-2-4 Cobalt J (all detects) A 
CFTP-22-S0-10-12 
CFTP-17 -S0-0-0.5 
CFTP-17-S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-2-4 
CFTP-23-S0-1 0-12 
CFTP-18-S0-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-10-12 
CFTP-DUP24-SO 

8 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37047 A4A_RA4.DOC 

Reason I 
Matrix spike (%R) 

Matrix spike (%R) 

Matrix spike (%R) 

Duplicate sample analysis 
(RPD) 

Duplicate sample analysis 
(difference) 



I Sam~le I Anal~te I Flag I AorP I Reason 

CFTP-23-S0-2-4 Aluminum J (all detects) A Field duplicates (RPD) 
CFTP-DUP24-SO Arsenic J (all detects) 

Beryllium J (all detects) 
Calcium J (all detects) 
Chromium J (all detects) 
Cobalt J (all detects) 
Copper J (all detects) 
Iron J (all detects) 
Lead J (all detects) 
Magnesium J (all detects) 
Manganese J (all detects) 
Nickel J (all detects) 
Potassium J (all detects) 
Vanadium J (all detects) 
Zinc J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-119283-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119283-1 

No Sample Data Qualified in this SDG 
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LDC #: 37047A4a 

SDG #: 460-119283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

'S'Y ?;.0 
METHOD: Metals (EPA SW 846 Method S&tee/6020N~470AI7471 B) 

Date: ""\.\\\o \\-, 

Page:__lofZ 
Reviewer: 0<;y . 

2nd Reviewer: OZ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

"'" 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatiao A[ea I I Comments 

Sample receipVTechnical holdinQ times p.._ 'b \-z:s. ,"'2Jd... \ '0 

ICP/MS Tune {:.... 

Instrument Calibration s~ 
ICP Interference Check Sample (ICS) Analysis A.. 
Laboratory Blanks 

Field Blanks 

Matrix SJ'ike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' '" nf n· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFTP-19-S0-0-0.5 

CFTP-19-S0-2-4 

CFTP-19-S0-1 0-12 

CFTP-20-S0-0-0.5 

CFTP-20-S0-2-4 

CFTP-20-S0-1 0-12 

CFTP-21-S0-0-0.5 

CFTP-21-S0-2-4 

CFTP-21-S0-10-12 

CFTP-22-S0-0-0.5 

CFTP-22-S0-2-4 

CFTP-22-S0-1 0-12 

CFTP-17-S0-0-0.5 

CFTP-17-S0-2-4 

CFTP-17-S0-10-12 

P\ 
t-J 

&w v..~- (7 .. :~ <::ci:\ 
S\.10 1.9~ 

P>-.. Is~~ l \So"") G"" "\ 
C>.. \L..S '-i.._ ~.-Y\.. 

s lAJ I~'V -:. { \1. , ·z .. :z,:) 
~ 

~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-119283-1 

460-119283-2 

460-119283-3 

460-119283-4 

460-119283-5 

460-119283-6 

460-119283-7 

460-119283-8 

460-119283-9 

460-119283-1 0 

460-119283-11 

460-119283-12 

460-119283-13 

460-119283-14 

460-119283-15 

L:\Roux Associates\Columbia Falls\37047 A4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

Soil 08/25/16 

I 



LDC #: 37047A4a 
SDG#: 460-119283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020A/7470A/7471B) 

Client ID Lab ID 

16 CFTP-23-S0-0-0.5 460-119283-17 

17 CFTP-23-S0-2-4 460-119283-18 

18 CFTP-23-S0-10-12 460-119283-19 

19 CFTP-18-S0-0-0.5 460-119283-20 

20 CFTP-18-S0-2-4 460-119283-21 

21 CFTP-18-S0-10-12 460-119283-22 

22 CFTP-DUP24-SO 460-119283-23 

23 CFTP-17-S0-10-12MS lo<5l..o 460-119283-15MS 

24 CFTP-17-S0-10-12DUP 1, 460-119283-15DUP 

25 CFTP-23-S0-0-0.5MS J:>.'\ 460-119283-17MS 

26 CFTP-23-S0-0-0.5DUP ~ 460-119283-17DUP 

27 

28 

29 

30 

;., 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:5, \\ 1o \'10 
Page:,2.of2_ 

Reviewer: ::ss? 
2nd Reviewer:~ 

Date 

08/26116 

08126116 

08126116 

08126116 

08126116 

08126116 

08126116 

08125116 

08125/16 

08/26116 

08/26116 

Notes: _____________________________________ _ 

L:\Roux Associates\Columbia Falls\37047 A4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ~ 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
.--

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? ----
Were the orooer number of standards used? /' 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
/ 

120% for mercury) QC.Jimits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? .--

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? r-

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ,..-
MS/DUP. Soil/ Waler. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) wilhin the 75-125 QC limits? If the sample concenlration exceeded lhe spike / 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
r 
/ 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 

/ 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l_of<
Reviewer: :;::...~ 

2nd Reviewer: 7 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60·125% (200.8) .,-
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL r 
IICPl/>100X the MDL(ICP/MSl? 

Were all oercent differences l%Ds) < 10%? 
/ 

Was there evidence of negative interference?·lf yes, professional judgement will be 
/ used to_oualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. .,--

Target analytes were detected in the field duplicates. 
r 

XIII. Field blanks 

Field blanks were identified in this SDG. ;-

Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:~of 'Z... 
Reviewer: /3.'0 

2nd Reviewer: G/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__iof~ 
Reviewer: C.~ 

2nd reviewer: a/ 
All circled elements are applicable to each sample. 

l<>~~nlo In M~fr;v T~rnof , I ;.,+IT AI I 

\-72..- s 11(1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ac: .. 'lYZ<\ s k'f. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, M;;)HaM, K, Se, Aa, Na, Tl, V, znl Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

(1 c _ t.:s-'210 c., k(l, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn:l Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

J,.,o= A A I " Ch Ao c. Co r~ "" ,.,_ r. r "· Dh "" "' u. .. .... "' A "' Tl \1 7. "· c "' T" 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 37047A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals {EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_Lof_l_ 

Reviewer: ::S"\:/ 
2nd Reviewer: ~ 

N N/A Were all initial and continuing calibration verification percent recoveries {%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

LEV~L ONLY: 
N I Was a midrange cyanide standard distilled? 
N /A Are all correlation coefficients ~0.995? 

Yl) N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
7 

j,. no to • ,,n Anolvt< Of. I> of .nab 

08/29/16 CRI (20:51) AI 69_ {70-130)_ 1-10, 16 No Quai.J.True and Found values< MD!:)_ 
K 131 (70-130) No Qual. (True and Found values< MDL)_ 

Commenffi: __________________________________________________________________________________________________________________ __ 

37047A4aCAL.wpd 



LDC #: 37047A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___l_ofi 
Reviewer: .:::::S.<;;;:;) 

2nd Reviewer:~ 

( ~ ~ N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y/riJ1 N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

~~~~.~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

" M!':.ln Mot,;• 

23 s 

25 s 

Comments: 23: AI Ba Ca Fe M Mn > 4X 
25: AI. Ba. Ca. Fe. Mo. Mn > 4X 

37047A4a.wpd 

.e.nolvto 

Sb 
Co 
Cu 
Pb 
v 

Sb 

Pb 
Ni 

MS 
• 

48 11-15, 17-22 
51 
27 
-72 
50 

37 1-10, 16 

161 
127 

Postspike 
7<-1?< 

J-/UJ/A (nd) 
J-/UJ/A (del) 
J-/UJ/A (del) 103 
J-/UJ/A (dell 100 I 

J-/UJ/A (del) I 

J-/UJ/A (nd) 

J+det/A (del) 
J+det/A (del) 



LOG#: 37047A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Page:~ofl 
Reviewer: <:Sv 

2nd Reviewer: ~ -
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
P se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/--',A"r'-'N'-"/A,_ Was a duplicate sample analyzed for each matrix in this SDG? 
...!.f-"Y'-""IA"- Were all duplicate sample relative percent differences (RPD) ::_ 20% for water samples and::_ 35% for soil samples? If no, see qualifications below. A control 

limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

.q\/EL IV ONLY: 
.Y.iN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

'* no•• n, nli , In u,,,· A, oh DD'lll · · o\ , 11 · · .\ 

24 S Ba 24 (<20) 11-15, 17-22 J/UJ/A (del) 
Co 2.2 (<1.7) J/UJ/A (del) 
Cu 22 (<20) J/UJ/A (del) 
Fe 25 (<20) J/UJ/A (del) 
Pb 50 (.<20) J/UJ/A (del) 
Mn 42 (<20) J/UJ/A (del) 
V 53 (:<20) J/UJ/A (del) 
Zn 26 (<20) J/UJ/A (del) 

:::> AI ~o -10, 16 
Ba 21 (:<20) , (del) 
Cr 24 (<20) -- J/UJ/A (del) 
Fe 21 (:<20) ------ J/UJ/A (del) 
Mq 33 (<20) __.--- J/UJ/A (del) 
Mn 24 (<20) ~ J/UJ/A (dell 
Ni 22 (<20) .....---- J/UJ/A (del) 
K 3::1~\ J/UJ/A (del) 
V ~ 21 (<20) J/UJ/A (del) 
~ ?R 1.-?m ce_ 

~ _____ _l ____________ _l ______ _L ______ ~L_ __________ i_ __________ ~ ________________ L_ ________________ ___ 

Comments: 2-f.; "'<>ci'c-b'(yc\..:(~c..P 

37047A4aDUP.wpd 



LDC#: 37047A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 60108/7000) 

~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg) 

Analyte 17 22 

14300 2930 

5,0 1.0 

86.0 63,8 

0.40 0,10 

1420 9720 

10.9 2.9 

5.0 1.5 

13.6 4.4 

16000 3650 

9.0 2,3 

9550 2440 

192 363 

0.024 0.026 

11.4 2.6 

657 248 

0.27U 0.31 

11 '1 2.1 

40.9 16.6 

Page:__j,_of~ 
Reviewer: 0-D 

2nd Reviewer: c..,. r 

RPD Qual. 
(<50) (Parent Only) 

132 JdeUA (del) 

133 JdeUA (del) 

30 

120 JdeUA (del) 

149 JdeUA (del) 

116 JdeUA (del) 

108 JdeUA (del) 

102 JdeUA (del) 

126 JdeUA (del) 

119 JdeUA (del) 

119 JdeUA (del) 

62 JdeUA (del) 

8 

126 JdeUA (del) 

90 JdeUA (del) 

14 

136 JdeUA (del) 

85 JdeUA (del) 

1\LDCFI LESE RVE R\Valldat1on\FI ELD 
DUPLICATES\FD_inorganic\37047A4a.wpd 



LDC #: :;]~~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
~'-;;>, 

~\. 

c.c..~ 

'2..\ :-;--z-
c..c0 
'0 '..'2.>\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (lnilial calibration) 

ICP/MS (Initial calibration) 
~ ~""~-~~-\.\ '-' ~o .... o., \. '-' q_q 'Yo<?-

CVAA (Initial calibration) 
~ ~~\)~~ s '-"0.. \. '--' q~1"~ 

-.._j -.:::::::> 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) f\\ U,.q;t _'1..-v~'- S'DO._,q\1...- ,.., 
·~?--

CVAA (Contining calibration) ·~ s -'Z... '?, \ vq_\. 1...- S~\'-' \c:s,=(-~ -GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Rel;!or:ted 

%R 

"'\.'9. 'Y~ 

qc;s Y.l?-

I~I"Y~~ 

\=S'Y.:S?-

I 

Page:~ of~ 
Reviewer: L>v 

2nd Reviewer: ~C:::J'T--
'--

Acceptable 
(Y/N) 

~ 
~ 

~ 
~ 

Commenffi: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: 'b']&'"\1\~11>. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ofi_ 
Reviewer: ,-:>"C:;> 

2nd Reviewer: 0 
"----

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found~ SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0=11-SDRI x100 
I 

Sample ID 

"1C...S ~ 
'7.\'..o-z.._. 

\L.Sl:, 
'2..\ : <:;,.<;; 

~c, 

r,:..._ '..o I 

Q& 
7-7--..,~ 

s.~ 
-z.;z.: -z.. ~ 

Where, I~ Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s \0[ -''--'"'fll.- ~ <.)_."3.. \ \_.. 

.._, 
Laboratory control sample ~ \n_~a-z...~~ \\0~~ 

Matrix spike (SSR-SR) 
'S.-I.ol ~~ ~ ~,u,:;. ~\w~ 

Duplicate (A_ --urv-t . '8'<6.!1 ~"J\l), ~oj_~ 
ICP serial dilution ~\ ;?,\"Z.S"f\ -..J~ \.--- &:i\S...IZ.-'4. ~'-

I Becalclllaled I 
I %R/RPD/%D I 
(o-z~ 

'()(.o_ ""l 1. ~ 

<4.'<:>%~ 

\~~0 

\ .-..~!5:? 

Acceptable 
%R/RPD/%D (YIN) 

tori(?-

~Ob~"'(.~ 

C(<Q"/-1?----

~ ""1.~~9 
i .\ <fo'9 

Comments: ________________________________________________________________________________________________________________ _ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_iof'\... 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Reviewer:____LS2...,. 
2nd reviewer:-f)._L 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected ana/yte results for _ __,(-=..Jd"'v~0..L._ __ ~=.V"'-::._: ________ were recalculated and verified using the following 
equation: 

Concentration = Recalculation: 

ln. Vol. = 

<\)" '\:=. '2-o 
Raw data concentration "?:c::r.. "5.1.\ ~\o~ '--
Final volume (ml) J<'-\J-::. ~..,_..\. 
Initial volume (ml) or weight (G) :S. W... \ :<:, 

RD = 
FV = 
Dil = Dilution factor "' - ' ~~. '1- -_,~c.-- n >'<'-.!,-

# SampleiD Ana lyle 

' "'.\. 
2 t\"::> 
-~ ~ 
I..\ 9,a. 

~ ('c.,_ 

'"' 
C.'<' ., c...:, 

g c..._.__ 
q_ ~ 
\0 \?b 

L\ \'-'\o.,_ 

\7 'k~ 
\"2., "-l~ 

\~ '?-
\;::, \J 
\It> -z.,.,.,., 
\\ ~"' 
\.<;, h\ 
\'\ 1:\S 
'Zi:> ~ 

{§"-.~"1~l~v-'\C7-<>') 
G_,~ ~ (0-""-"~ 

Reported Calculated 

cor~~~ on 
Concentration 

1., _\v,, l 

\.7-c::oO~ ' ...., 
\~2)0 

S,:'\ .s ,"'\ 
s.:~-~a ~-Co 

D ,'S,.L 0 s;,.::, 
\'\. "SS:> \<=\~0 

\.L. '( _z.._ 

~-~ 4.~ 
\\.o l'\. 0 

\o-z.= \o"' .rv"J 

\.O.'L to.-z.__ 

B'\SD 
,.._,_., 
":::!>]~c.; 

'Z.b'S:. -z.~o~ 

\O,<,o \o .:S 

'-\'1\o ~I. "S; 

\\,<J 1 \ ."'\. 
i::>S.. .\ bS:,,\ 

/') , D ?.,.-.l, (),o-z....-+ 
\\. '8<:::£:::> \\'\00 

{:,,0 ",0 
1.\. \ \\,\ 

Acceptable 
IY/Nl 

..'::) 

l,l 

~.>f. 

"::!\""' 
:-\ 

\ 
...:A 

':-'\"'l< 

'-'I 

..: .J 

Note: _______________________________________ _ 

RECALC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: I norgan ics, Method _ _c(..__::\1'.=!:....='-"-=,;.:,::\..c----"~'-L--

Page:__2of 2_ 
Reviewer:~ 

2nd reviewer:_cL.. 

Fl ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~ ~ , 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration = Recalculation: 

Reported Calculated 
Concentration Conc~~~tration Acceptable 

# Sample ID Analvte (lf'AO.\~ l ,, "'- l IY/Nl 

Q.\ ~ ()~ o,:s,::..=( '-'\ 
"2.2- {'c.. 4-r<-= 0\t.o ~ 

Note: ______________________________________________________________________________ ___ 
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LDC Report# 37047A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119283-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-19-S0-0-0 .5 460-119283-1 Soil 08/25/16 
CFTP-19-S0-2-4 460-119283-2 Soil 08/25/16 
CFTP-19-S0-10-12 460-119283-3 Soil 08/25/16 
CFTP-20-S0-0-0.5 460-119283-4 Soil 08/25/16 
CFTP-20-S0-2-4 460-119283-5 Soil 08/25/16 
CFTP-20-S0-1 0-12 460-119283-6 Soil 08/25/16 
CFTP-21-S0-0-0.5 460-119283-7 Soil 08/25/16 
CFTP-21-S0-2-4 460-119283-8 Soil 08/25/16 
CFTP-21-S0-10-12 460-119283-9 Soil 08/25/16 
CFTP-22-S0-0-0.5 460-119283-1 0 Soil 08/25/16 
CFTP-22-S0-2-4 460-119283-11 Soil 08/25/16 
CFTP-22-S0-1 0-12 460-119283-12 Soil 08/25/16 
CFTP-17-S0-0-0.5 460-119283-13 Soil 08/25/16 
CFTP-17-S0-2-4 460-119283-14 Soil 08/25/16 
CFTP-17 -S0-1 0-12 460-119283-15 Soil 08/25/16 
CFTP-23-S0-0-0.5 460-119283-17 Soil 08/26/16 
CFTP-23-S0-2-4 460-119283-18 Soil 08/26/16 
CFTP-23-S0-10-12 460-119283-19 Soil 08/26/16 
CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 
CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 
CFTP-18-S0-1 0-12 460-119283-22 Soil 08/26/16 
CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 
CFTP-19-S0-0-0.5MS 460-119283-1 MS Soil 08/25/16 
CFTP-19-S0-0-0.5MSD 460-119283-1 MSD Soil 08/25/16 
CFTP-19-S0-1 0-12DUP 460-119283-3DUP Soil 08/25/16 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFTP-22-S0-2-4MS 460-119283-11 MS Soil 08/25/16 
CFTP-22-S0-2-4MSD 460-119283-11 MSD Soil 08/25/16 
CFTP-23-S0-0-0.5MS 460-119283-17MS Soil 08/26/16 
CFTP-23-S0-0-0.5MSD 460-119283-17MSD Soil 08/26/16 
CFTP-23-S0-0-0.5DUP 460-119283-17DUP Soil 08/26/16 
CFTP-23-S0-2-4MS 460-119283-18MS Soil 08/26/16 
CFTP-23-S0-2-4MSD 460-119283-18MSD Soil 08/26/16 
CFTP-23-S0-2-4DUP 460-119283-18DUP Soil 08/26/16 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility; 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~S(%~/ ~~D (o/~~) 
(Associated Samples) Analvte Limits Limits Flaa AorP 

CFTP-22-S0-2-4MS/MSD Total cyanide 72 (75-125) 74 (74-125) J- (all detects) A 
(CFTP-22-S0-2-4) 

CFTP-23-S0-0-0.5MS/MSD Fluoride 212 (90-110) 224 (90-11 0) J+ (all detects) A 
(CFTP-19-S0-0-0.5 
CFTP-19-S0-2-4 
CFTP-19-S0-10-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17-S0-0-0.5 
CFTP-17-S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5) 
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SpikeiD MS (%R) MSD (%R) 
Flag (Associated Samples) Analyte (Limits) (Limits) A or P 

CFTP-23-S0-2-4MS/MSD Fluoride 76 (90-11 0) 87 (90-11 0) J- (all detects) A 
(CFTP-23-50-2-4 
CFTP-23-S0-1 0-12 
CFTP-18-50-0-0.5 
CFTP-18-S0-2-4 
CFTP-18-S0-1 0-12 
CFTP-DUP24-SO) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analvte %R (Limits) %R (Limits) Flag AorP 

LCS/D Fluoride 111 (90-110) - J+ (all detects) A 
(CFTP-23-S0-2-4 
CFTP-23-50-1 0-12 
CFTP-18-50-0-0.5 
CFTP-18-50-2-4 
CFTP-18-50-1 0-12 
CFTP-DUP24-SO) 

LCS/D Fluoride - 112 (90-110) J+ (all detects) A 
(CFTP-19-50-0-0.5 
CFTP-19-S0-2-4 
CFTP-19-50-1 0-12 
CFTP-20-50-0-0.5 
CFTP-20-50-2-4 
CFTP-20-50-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-1 0-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17-S0-0-0.5 
CFTP-17-S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5) 

Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 
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IX. Field Duplicates 

Samples CFTP-23-S0-2-4 and CFTP-DUP24-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

. 

Concentration (ma/Kal 

Analyte CFTP-23-S0-2-4 CFTP-DUP24-SO RPD (Limits) Flag AorP 

Total cyanide 0.28 0.029U 162 (S50) J (all detects) A 
UJ (all non-detects) 

Fluoride 2.01 33.0 177 (S50) J (all detects) A 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, LCS/LCSD % R, and field duplicate RPD, data were qualified as 
estimated in twenty-two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119283-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFTP-22-S0-2-4 Total cyanide J- (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

CFTP-19-S0-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFTP-19-S0-2-4 duplicate (%R) 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-10-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-10-12 
CFTP-17 -S0-0-0.5 
CFTP-17 -S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5 

CFTP-23-S0-2-4 Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFTP-23-S0-10-12 duplicate (%R) 
CFTP-16-S0-0-0.5 
CFTP-16-S0-2-4 
CFTP-16-S0-1 0-12 
CFTP-DUP24-SO 

CFTP-23-S0-2-4 Fluoride J+ (all detects) A Laboratory control samples 
CFTP-23-S0-1 0-12 (%R) 
CFTP-16-S0-0-0.5 
CFTP-16-S0-2-4 
CFTP-16-S0-10-12 
CFTP-DUP24-SO 
CFTP-19-S0-0-0.5 
CFTP-19-S0-2-4 
CFTP-19-S0-1 0-12 
CFTP-20-S0-0-0.5 
CFTP-20-S0-2-4 
CFTP-20-S0-1 0-12 
CFTP-21-S0-0-0.5 
CFTP-21-S0-2-4 
CFTP-21-S0-10-12 
CFTP-22-S0-0-0.5 
CFTP-22-S0-2-4 
CFTP-22-S0-1 0-12 
CFTP-17 -S0-0-0.5 
CFTP-17 -S0-2-4 
CFTP-17-S0-10-12 
CFTP-23-S0-0-0.5 

CFTP-23-S0-2-4 Total cyanide J (all detects) A Field duplicates (RPD) 
UJ (all non-detects) 

CFTP-DUP24-SO Fluoride J (all detects) A Field duplicates (RPD) 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119283-
1 

No Sample Data Qualified in this SDG 
Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-119283-1 

No Sample Data Qualified in this SDG 
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LDC #: 37047 A6 

SDG #: 460-119283-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date:<"'t\llc\1 \o 
Page:~of '2.. 

Reviewer: ;"'SQ 
2nd Reviewer: e.=-" 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012Bl. Fluoride (EPA SW846 Method 9056Al 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatioc a[ea 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

In, oil ,, "' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFTP-19-S0-0-0.5 

CFTP-19-S0-2-4 

CFTP-19-S0-1 0-12 

CFTP-20-S0-0-0.5 

CFTP-20-S0-2-4 

CFTP-20-S0-1 0-12 

CFTP-21-S0-0-0.5 

CFTP-21-S0-2-4 

CFTP-21-S0-10-12 

CFTP-22-S0-0-0.5 

CFTP-22-S0-2-4 

CFTP-22-S0-1 0-12 

CFTP-17-S0-0-0.5 

CFTP-17-S0-2-4 

CFTP-17-S0-10-12 

CFTP-23-S0-0-0.5 

CFTP-23-S0-2-4 

I I Ccmmects 

A.. '?. \-2.:~- 2-\,o \ ~ )0 

" A 
A 
)'-) 
sw ~~~~ st;?O_ '-'~ 
~ 'Q.5? 

~V\..Z l.C..s\_Q~-~ 
~{\,) FQ::: c \"'\ ."1---i::J 
~ 
FA 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

~\=~ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-119283-1 Soil 08125116 

460-119283-2 Soil 08125116 

460-119283-3 Soil 08125116 

460-119283-4 Soil 08125116 

460-119283-5 Soil 08125116 

460-119283-6 Soil 08125116 

460-119283-7 Soil 08125116 

460-119283-8 Soil 08125116 

460-119283-9 Soil 08125116 

460-119283-10 Soil 08125116 

460-119283-11 Soil 08125/16 

460-119283-12 Soil 08125/16 

460-119283-13 Soil 08125116 

460-119283-14 Soil 08125116 

460-119283-15 Soil 08125116 

460-119283-17 Soil 08126116 

460-119283-18 Soil 08126116 
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LDC#: 37047A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119283-1 Level IV 
Laboratory: Test America. Inc. 

Date: C1.\\io l\JO 
Page:.Z.oTZ

Reviewer:~/ 
2nd Reviewer:_ ... CC:::::.:c::..._ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056A) 

Client ID Lab ID Matrix Date 

18 CFTP-23-S0-1 0-12 460-119283-19 Soil 08/26/16 

19 CFTP-18-S0-0-0.5 460-119283-20 Soil 08/26/16 

20 CFTP-18-S0-2-4 460-119283-21 Soil 08/26/16 

21 CFTP-18-S0-1 0-12 460-119283-22 Soil 08/26/16 

22 CFTP-DUP24-SO 460-119283-23 Soil 08/26/16 

23 CFTP-19-S0-0-0.5MS C......J 460-119283-1MS Soil 08/25/16 

24 CFTP-19-S0-0-0.5MSD ~ 460-119283-1 MSD Soil 08/25/16 

25 CFTP-19-S0-10-12DUP c::: 460-119283-3DUP Soil 08/25/16 

26 CFTP-22-S0-2-'IMS 1'...0 460-119283-11 MS Soil 08/25/16 

27 CFTP-22-S0-2-'IMSD ~ 460-119283-11 MSD Soil 08/25/16 

28 CFTP-23-S0-0-0.5MS r 460-119283-17MS Soil 08/26/16 

29 CFTP-23-S0-0-0.5MSD \ w 460-119283-17MSD Soil 08/26/16 

30 CFTP-23-S0-0-0.5DUP 1 460-119283-17DUP Soil 08/26/16 

31 CFTP-23-S0-2-'IMS r- 460-119283-18MS Soil 08/26/16 

32 CFTP-23-S0-2-'IMSD \ 460-119283-18MSD Soil 08/26/16 

33 CFTP-23-S0-2-'IDUP it 460-119283-18DUP Soil 08/26/16 

34 

35 

36 

37 

loo 
Notes: ______________________________________________________________________________ _ 
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LDC #: ';Sld-1<.'1~ VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgamcs (EPAM th d~) e 0 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. 
,.... 
.,.... 

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? 
.,.... 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC , 
limits? 

Were titrant checks performed as required? (Level IV only) 
~ 

Were balance checks performed as required? (Level IV only) -
Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? ' 
Was there contamination in the method blanks? If yes, please see the Blanks ~ 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ~ 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),:: 20% for 
waters and.::. 35% for soil samples? A control limit of,:: CRDL(.:: 2X CRDL for soil) 

./ was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratorv control samples 

Was an LCS anaylzed for this SDG? ./ 

Was an LCS analvzed oer extraction batch? ./ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /' 
within the 80·120%_L85·115% for Method 300.Q)_ QC limils? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
.,...... 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:_\_of <-
Reviewer: -?<$> 

2nd Reviewer: c..........-

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. r 

X Field blanks 

Field blanks were identified in this SDG. r 

TarQet analvtes were detected in the field blanks. / 

WETC~EPA_2010.wpd version 1.0 

Page:.].,Gi'-
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2nd Reviewer: ~ 
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LDC #: :';JCNO [:¥) VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

-•· Ill p,., 

\ ,...-z.z.. pH TDS Cl/ F J NO, NO, SO, 0-PO, Alk,tN1H, TKN TOC Cr6+ CIO, 

I pH TDS C~ NO, NO, SO, 0-PO Alk ~ NH TKN TOC Cr6+ CIO 

I&C.~1~t I pH TDS Cl F NO, NO, SO, 0-PO, Alk IN }JH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk ~ NH TKN TOC Cr6+ CIO 

fX'.~-1,?, I pH TDS CVFJNO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS crF' NO NO SO O-P04 Alk CJ)I NH, TKN TOC Cr6+ CI04 

D.t'."£-2~ pH TDS CI/~\NO, NO, SO 0-PO Alk_tN NH, TKN TOC Cr6+ CIO 

pH TDS c1lf NO, NO, so, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 
1 nH Til!': r.1 F NO. NO. !':0. 0-PO Alk r.N NH. TKN TOr. r.rR+ r.10 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c. ..< 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37047A6 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

''"'. 
"Y/NiN/A 
'V 
Y/N N/A 

~YELIV· 
(/ N N/A 

MS MSD 
_11_ 11n ..... · •.... • • RPn II imUo\ 

26/27 s Total CN 72 (75-12~- 74 (75-125) 

28/29 s F 212 (90-110) 224 (90-11 0) 

31/32 s F 76 (90-110) 87 (90-11 0) 

Comments: *Parent only ... other MS/D in batch OK . 

37047A6.wpd 
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1-16 

17-22 

Page:~of_L 
Reviewer:~ 

2nd Reviewer: C.... 

J-/UJ/A (del} 

J+deUA (det) 

.J.I.deUA (dell 
0-fuS 



LDC #: 37047A6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y, N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

EL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

- ·-- --

LCS LCSD RPD 
" 1 """ ""n on .. , . • '"' 

,,_., m ,;..,, 
''-" m · ol m ,;,, 

LCS/D s F 111 (90-110) 17-22 

LCS/D s F 112 (90-110) 1-16 

Page:__l_of__:::_ 
Reviewer: :3"-> 

2nd Reviewer: ,..-::: _...,...__ 

I 

J+det/A (det) 

J+det/A (det) 

Comments:---------------------------------------------------------------------------------------------------------------------------

37047A6.wpd 



LDC#: 37047A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mg/kg) 

Analyte 17 22 RPD (<50) 

Total Cyanide 0.28 0.029U 162 

Fluoride 2.01 33.0 177 

Page:~ofl_ 
Reviewer: ISS) 

2nd Reviewer: 6 / 

Qualification 
(Parent only) 

Jdfr~ (del\:~ ) IU::S M~-.u.{ 
JdeVA (del) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37047A6.wpd 



LDC #: :>1o~'1.1¥f' Validation Findings Worksheet Page:~ of_\_ 
Reviewer: .:=>, <;:::::> Initial and Continuing Calibration Calculation Verification 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: 2;\ \.""\ \\\0 
An initial or continuing calibration verification percent recovery ('loR) was recalculated for each type of analysis using the following formula: 

'loR= Found X 100 

True 

Type of analysis 

Initial calibration 

:::f6J \ 'S::- "'3& 
Calibration verification 

:Y:---.:l \'"1:1.\\ 
Calibration verification 

Cc.>J \\.~SD 
Calibration verification 

Where, 

Analvte Standard 

s1 

s2 

r s3 

s4 

s5 

~ 
0;-Vv._.[) 

0<\D~'-

~ ll·AA"'t '-

C-0 (} .'W~w;1'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mq/L) Abs r orr r orr (YIN) 

0.08 6235 

0.2 32008 0.9990 0.9990 

~ 1 135134 

2 265115 

3 412646 

""C.cvQ.. 
C-l...c l-lc 't?- ~ - ~C) .\l,:%~ \.~\..., 

\ 

D :7.-""6'- Lo1-'Y,~ \D2f-.~ 

0-'-~'-- l <::>?::,~(_~ l c::,--b~ /_ '?- ...... 11 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·---------------------------------------------



LDC #: '2:-J~ 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l__of~ 
Reviewer: 25'=2 

2nd Reviewer: Q-1.... 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC.5-., 
Laboratory control sample 

D D' · "2.."\' 

HS Matrix spike sample 

~I 'J.-t {,tJ 

1--'\'.>0 Duplicate sample 

-z·1.:~ \"I 

S= 
D= 

Element 

·~ 

Lt-.> 

t=-

Original sample concentration 
Duplicate sample concentration 

Found IS True/ 0 
(units} (units) 

\\.\ ~~ lO~~ 
(SSR-SR) 

\,%\~~ L.-\.\o ""'~~ 

~~~\~ ~~~ 

I eecalc11latad 

II 
lileecr:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

\\\. %\?- \ \ ,-;:,r.. ~ ~ 

25~r.::~ &~7:'?--

3'1..~ '.::S%<?-~ \Y 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ____,S.::.E?o-=--~--='---<1 __ _ 

Page:---.So..of 2-

Reviewer: 5"0 
2nd reviewer: C 7 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Yl N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for,...-::-::-~C_""I.:.."l___L___.:C~0~ _________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= p._-" D.oZ-1.'7 _ S-\'l:,e,-1..\; Recalculation@ ,$'2-'I.."' C.ci1.1~ S.,\'\5».-'-' J ,)~_-.I)(,\ -:::.. O ,\\ "-~ 
(Q~(S)S"Z<o~ ~ 

# 

P,.. ; o .s.:z:z .. 
1;:.1,)0. s. ~ 
'S~ .\f>' D-~ 

Sample ID 

\ 

'2 

3. 

'-\ 

s 
\o ..., 
g 
~ 

\Q 

\\ 
\'[ 

\'?, 

\\.!, 

\'S, 

llA 

'"" 1"6 

\'\ 
<c. 

·;? s..l-~~s;o. ""'L(,.:> 

v~\:, 

Analvte 

c.~ 

/'0 

~ 

c..-:> 
('_~ 

~ 

~ 
'r 
y 

c....~ 

/__N 

(::. 

c.w 
6....) 

F 
~ 

\-
'~_::. 

~ 
{'_;...) 

Reported Calculated 
Co~:,ntration c~7~:\~ti~n Acceptable 

;>._~;>. ) IY/Nl 
~ "' ~'-.l 

0.\\ 0,\\ 

0 .. o'S;P {),o_'SO 

\.~ .. ~ \ '<.,. "<.., 

0 :~'S;. () -""~ 
f\<D~D 0-C>~ 

S.o\ ';.o, 

l"t -?...- 'Z.Z. _2-

\IJ.:.\,? \ ~ -""" 
\56""- \.~ 

D-~ () ,Lj>..._'C 

(/) .<'"><:;:[) /'l.o<::-o 
'2.-~<::& ·-z.. '-\;:'2::, 

0 _v;: 0 ,'1. .. :::;:, 

0 -Cb~ ()c>h' 

q..(o(o '9.JoSo 
'2,7,. .:\ '2.", ~ 

l\0.!\. '-to .'is .::-\""' 
2-o\. '2- _o\.. 

0\·~ i-.,1.'-4-

o~~ 
(') ''"' 

Note: ____ -'!:::-=~~==-·~.:...::::..'~"""'~---------------------------
--~ 

RECALC.S 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _...;{=>eo"'-=--'~"""""'-"'=-(""---

Page: 2-of~ 
Reviewer:~ 

2nd reviewer: o..-<"' 

, lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Vi N N/A Are all detection limits below the CRQL? 

\ reported with a positive detect were Compound (analyte) results for Sno , ~ , 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 

Co;::,t:~on Conc~~:g~~.tion Acceptable 
# Sample ID Analyte I w., ) (Y/N) 

z_\ .;: /') ,~.:;-' o~"\ ~'-\ 
2.2.-- ~ '6::],, ,-, .z:-... .. CJ ~ 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 3704781 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 19, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 
CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 
CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 
CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 
TRIP BLANK 460-119512~7 Water 08/31/16 
CFSB-EB31-AQ 460-119512-8 Water 08/31/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

08/18/16 Carbon tetrachloride 20.5 All soil samples in SDG UJ (all non-detects) A 
4-Methyl-2-pentanone 23.0 460-119512-1 UJ (all non-detects) 
2-Hexanone 25.3 UJ (all non-detects) 

09/02/16 1,2,3-Trichlorobenzene 26.1 All water samples in SDG UJ (all non-detects) A 
460-119512-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Comcound %0 Samcles Flaa 

09/02/16 2-Butanone 20.1 All soil samples in SDG J- (all detects) A 
460-119512-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

Sample CFSB-EB31-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Comcound Concentration Samcles 

CFSB-EB31-AQ 08/31/16 Acetone 8.8 mg/L CFSB-113-S0-0.5-2 
Methylene chloride 8.1 mg/L CFSB-113-S0-2-4 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

5 
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LCSID LCS LCSD 
I Associated Samnlesl Comaound %RtLimits\ %R-1Limitsl Flaa AorP 

LCS/D 460·388463/3,4 Chloromethane " 135 (66·128) NA " 

(All soil samples in SDG 
460·119512·1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %D, data were qualified as estimated in six 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-119512-1 

I SamEie I Com~ound I FJaa I AorP 

CFSB-113-S0-0.5-2 Carbon tetrachloride UJ (all non-detects) A 
CFSB-113-S0-2-4 4-Methyl-2-pentanone UJ (all non-detects) 
CFSB-115-S0-0.5-2 2-Hexanone UJ (all non-detects) 
CFSB-115-S0-2-4 

TRIP BLANK 1,2,3-Trichlorobenzene UJ (all non-detects) A 
CFSB-EB31-AQ 

CFSB-113-S0-0.5-2 2-Butanone J. (all detects) A 
CFSB-113-S0-2-4 
CFSB-115-S0-0.5-2 
CFSB-115-S0-2-4 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles - Field Blank Data Qualification Summary - SDG 460-119512-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 3704781 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119512-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: oq lf'f/1~ 
Page:_Lof_l 

Reviewer: Wy 
2nd Reviewer: c,.,_.../ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

--5 

6 

7 

8 

'q 

I ~alidatiac A[ea I I Cammeots 

Sample receipVTechnical holding times J!n Pr 
GC/MS Instrument performance check fr: 
Initial calibration/ICV A- 1 >w tc.-A-1,- G- r~/1>6 7, "..-,/ )c;J "- 2~ I, 

Continuing calibration c;;t,\ cvJ ~ "20 ?, 

Laboratory Blanks A ~ 

Field blanks ~w -rf, - t;" H - ~ 

Surroqate spikes A 
Matrix soike/Matrix soike duplicates 1-J C.> 
Laboratory control samples s~ Lc.s rp 

Field duplicates jj 

Internal standards A 
Compound quantitation RULOQ/LODs A 
Target compound identification A 
System performance Pt 
Overall assessment of data A 
A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

.f'ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 

CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 

CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 

CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 

TRIP BlANK 460-119512-7 Water 08/31/16 

CFSB-EB31-AQ 460-119512-8 Water 08/31/16 

Notes. 

II II 
L:\Roux Associates\Columbia Falls\37047B1W.wpd 1 
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LDC#: ____ _ 

Method: 

Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST 

and relative 

Page:_1_of..2.._ 
Reviewer: JVG 

2nd Reviewer:~ 



Loc #: ? 7o4-1 fi< I VALIDATION FINDINGS CHECKLIST 

Level IV checklist_82608_rev01.wpd 

Page:_Lof_L_ 
Reviewer: JVG 

2nd Reviewer: C / 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- ---

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl lett-butyl ether A 1. · 1 ,3-Butadiene 

' 
! 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC, tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane 11. 2-Chloroethylv.lnyl ether 111. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L 1 ,2-Dichloroethane LL. Methyl-tert-butyl ether Lll. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

' 
Q. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-0ichloroethene QQQQ. Methyl acetate Q1. 2,2-0imethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1 ,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene \fiN. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_VOA_Long list.wpd 



LDC #: ~ 7 0 <f-7 /&/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
lPN_N/A Was an initial calibration verification standard analyzed after each !CAL for each instrument? 
y~ :N!A Were all %0 within the validation criteria of ~20 %_. 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

o«-/i g ;(" D "2-S"£171 0 ('!-) 2o,!> All g f;fr> ~0 - 3 8 ~'fG.:">.lz.. 
'/ ..-.f. I ;z_~. "0 

z ('-} 2-~. 7 v 

oq ;;., .. ~~~ -T 4S"I7v 1-JNN 1-1-""' 2-H A-ll w M"f!> %o- 9M~'i7r ,.1. 

ICVvoa.wpd 

lNPl 
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v 

(J.i!21.. 

Page:_\ of_l 
Reviewer: JVG 

2nd Reviewer: Q., ~ 

Qualifications 

J + <'U-b ~"A-

v 

J-(ltiJ /A-



LDC #: 3. 76;f7 /!./ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:_l ot_l_ 
Reviewer: JVG 

2nd Reviewer: g 

~N Ni~ VV~I~ tJI::IVCII~ Ulllt:OI..::;;I!Vt;;~ t.tOLJ) C:UIU III:OIC:UIVCi ll:;:>:)jJVIIo:IC lc::IV~UI_, \'"'') VYILIIIII IIICLIIVU I.JIIU::::IIO. lUI CUI VVV>:) QIIU Vrvv,;,! 

Y/1il N/A Were all %0 and RRFs within the validation criteria of ~20 %0 and ~0.05 RRF? 

I"-/ Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%} (Limit: >0.05) Associated Samples Qualifications 

0") ~-v!fc. n2.~r M [-) "20. I A-/1<;. we, 4G.~>- ?&-S''' /. r D.cr J .} -/lA!' /A 
'- / 

-

CONCAL.wpd 



LDC #: ~Zo f7 p / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: GCIMS VOA (EPA SW 846 Method 8260B) 
Y N NIA Were field blanks identified in this SDG? 
Y N NIA Were target compounds detected in the field blanks? 
lank units: lA ~ /1.-- Associated sample units: ~ /k'if-

Sampling date: VK 61 6t. 
Field blank type: (circle one Field Blank I Rinsate I Trip Blank I Other: E8 Associated Samples: 

Compound BlankiD mf{) /L. Sample Identification 

(., -M<(~ 

F 1(& o. 0/7ii> 
y X'. \ o.ol~r 

Blank units:. __ _ Associated sample units:. __ _ 
Sampling date· 
_ ____ _ ______ _ Je: (circle one Field Blank I Rinsate I Trip Blank I Other: Associated Samples: 

Compound Blank ID Sample Identification 

I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I y 

( -ci~ 

I I 

Page:_l of_] 

Reviewer: JVG 
2nd Reviewer: ;:;:;;c 

N () of /' .t)( f?/k. ' 
I/ 

I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



LDC #: 1>7 0 k1 l11j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page: _,_of_/_ 

Reviewer: JVG 
2nd Reviewer: c:?t-

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
WN N/A Was a LCS required? 
y(l ~MIA Were the LCS -·--····---·-··-- .•.. ··- ·-· ~··- -·--··· -···-·-··-- ... - ......... ···- -- ....... -. 

LCS LCSD 
# LCS/LCSD 10 Compound %R (Limits} %R (Limits} RPD (Limits} Associated Samples Qualifications 

W;/Y ~ ~ls{;<f'; ,4- A ( } ~~~ ({,~-[:2-~ } ( } _lrl\ s ),1~ ~-3~:!>_,£ _HI)) ..J + etr..rs L f 
I ( } ( } ( } 

/ 

( } ( } ( } 

( } ( ) ( ) 

( ) ( ) ( ) 

( } ( } ( ) 

( ) ( ) ( ) 

( } ( ) ( } 

( } ( } ( } 

( } ( ) ( } 

( } ( } ( } 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( } ( } ( ) 

( ) ( } ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( } ( ) ( ) 

LCS.wpd 



LDC #: 3704781 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: O'l.-

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the 
following calculations: 

RRF = (A,J(C1,)/(A1,)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SiX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 8/18/2016 2-Butanone (BUT) 

CVOAMS4 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1,2,2-TCA (DCB) 

2 I CAL 9/2/2016 2-Butanone (BUT) 

CVOAMS8 cis-1 ,2-DCE (FBZ) 

Benzene (CBZ) 

1,1,2,2-TCA (DCB) 

081816_ms4 090216_ms8 voa no tba 

Ax= Area of Compound 

Cx = Concentration of compound 

S= Standard deviation of the RRFs 

Reported Recalculated 

RRF RRF 

(RRF 50 std) (RRF 50 std) 

0.3458 0.3458 

0.4099 0.4099 

1.7484 1.7484 

0.9713 0.9713 

0.2697 0.2697 

0.2887 0.2887 

1.5279 1.5279 

0.8719 0.8719 

Reported 

Average RRF 

(Initial) 

0.3554 

0.4017 

1.7965 

0.9249 

0.2719 

0.2906 

1.5391 

0.8809 

Ais ;;;; Area of associated internal standard 

c,, = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.3555 13.7 13.7 

0.4018 5.3 5.3 

1.7965 14.5 14.5 

0.9249 10.0 10.0 

0.2719 7.6 7.6 

0.2907 2.7 2.7 

1.5391 7.7 7.7 

0.8809 4.9 4.9 

! 



LDC # 3704781 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: _1_of_1_ 
Reviewer: JVG 

2nd Reviewer: g --METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: 
ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax = Area of compound 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported Recalculated 

Calibration Average RRF RRF RRF %0 %0 
# Standard ID Date Compound (IS) (Initial) (CCV) (CCV) 

1 025555 9/2/2016 2-Butanone (BUT) 0.3554 0.2839 0.2839 20.1 20.1 

MS4 cis-1,2-DCE (FBZ) 0.4017 0.3686 0.3686 8.3 8.3 

Benzene (CBZ) 1.7965 1.7320 1.7320 3.6 3.6 

1,1,2,2-TCA (DCB) 0.9249 0.8226 0.8226 11.1 11.1 

2 J45255 917/2016 2-Butanone (BUT) 0.2719 0.2601 0.2601 4.3 4.3 

MS8 cis-1 ,2-DCE (FBZ) 0.2906 0.2979 0.2979 2.5 2.5 

Benzene (CBZ) 1.5391 1.5833 1.5833 2.9 2.9 

1,1 ,2,2-TCA (DCB) 0.8809 0.8883 0.8883 0.8 0.8 



LDC#: o7o47 ~~I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_-"J""-V_,G.___ 
2nd reviewer: ee-L 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: J: ) 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SampleiD: 

Dibromofluoromethane 

1, 2-Dichloroethane-<14 

Toluene-dB 

Bromofluorobenzene 

s ample ID: 

Dibromofluoromethane ,;·. 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

s ampleiD: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID am pre : 

Dibromofluoromethane 

1, 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

. 

Surrogate 
Solked 

Surrogate 
Soiked 

Surrogate 
Soiked 

Surrogate 
Sol ked 

Surrogate 
Spiked 

. 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Percent 
Recovery 
Reoorted 

I o-v 
h4 

/61 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 

Recalculated 

'l <f-
I o ~>; 
lc£ 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 



LDC#: 3Jo<f7 'f1 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer:~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * ~SC/SA Where: sse = Spiked sample concentration 
SA= Spike added 

RPD = I LCSC - LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: l_.c&(p 'fG,o- ""'~4~/3, 'f 

1 '1_:0 o. rn-.,_-./ I 0• o "'1 1/1 /'I 

Spike II Spiked sample IL 1 cs IC 1 csn II 1 csn csn I 
Add d Concentration I ~ i'"",) ( "<, 7"'--l./ L Percent Recovery IL Percent Recovery II R~ I 

o. o~o I o.o.,_ctJ 

LCS I LCSD II LCS I ,LCSD II Reported I Recalc. II Reported I Recalc. II Reported I Recalculated ~~ 
Jll IU () " 

T o.o?Pll o.o?115 {Oi> f o D /01 r il'l <( ( 

o.o-u.Y I o 6~ loc. I Cb Ill /II s ~ 

Toluene •._<)_?1 o I 6. o?( Cj lo~ IU~ 10"' ll>'f '-1 v 
Chlorobenzene o . o ?f'z_ I () . 6 ..,.,.!::" \C>I, {Of:> I}!> I/'? (., b 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: V/ 

ETHOD: GC/MS VOA (EPA SW 846 Method 82606) 
N N/A Were all reported results recalculated and verified for all level IV samples? 

'"-:;if,."-''-'-'N,.._/A_,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration ;:; (&)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%S) 

I f!, 01Zp~ A, = Area of the characteristic ion (EICP) for the Sample 1.0. ' 
compound to be measured 

A;. = Area of the characteristic ion (EICP) for the specific 
internal standard 

!;;'""' I, = Amount of internal standard added in nanograms Cone. = ( , (,~ ? l ( o?'O )( l 
(ng) <~s;?~7' < 1.7q's- l<s,q;;.t:t'<a.e;Jt ) (f {{) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = o. 0002.3 "'~ lk;y 
or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 

Co~c~t~ Concentration 
# Sample 10 Compound ( ) Qualification 

I ~11U,., II_ ooo -;{~ 

RECALC.1 SB.wpd 



LDC Report# 37047B2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0-0.5 460-119512-1 Soil 08/31/16 
CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 
CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 
CFSB-115-S0-0-0.5 460-119512-4 Soil 08/31/16 
CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 
CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 
CFSB-EB31-AQ 460-119512-8 Water 08/31/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSB-EB31-AQ was identified as an equipment blank. No contaminants were 
found. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-119512-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37047B2a VALIDATION COMPLETENESS WORKSHEET Date: ~/J3/! /R 
SDG #: 460-119512-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_J_of 
Reviewer:~ 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

?v 
8 

Q 

I Malidatian a[ea 

Sample receipiffechnical holdinQ times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuino calibration 

Laboralorv Blanks 

Field blanks 

Surrogale spikes 

Malrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quanlitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFSB-113-S0-0-0.5 

CFSB-113-S0-0.5-2 

CFSB-113-S0-2-4 

CFSB-115-S0-0-0.5 

CFSB-115-S0-0.5-2 

CFSB-115-S0-2-4 

CFSB-EB31-AQ 

Notes. 

I I 
AtL::-

t:-
At/::::.. •(. ~\) 

A 
t-.. 

-~'{) G'9 -
6. 

N (!..>"::> 

D... L.e)":::> 

~ 
l:::> 
A 
A 

A 
6. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

"1 

L:\Roux Associates\Columbia Falls\3704782aW.wpd 1 

Comments 

~ ro (Y -

0 =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119512-1 

460-119512-2 

460-119512-3 

460-119512-4 

460-119512-5 

460-119512-6 

460-119512-8 

'C~ .!::."2>0 

c.ot ~'H.) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Water 08/31/16 

II 

I 

I 



VALIDATION FINDINGS CHECKLIST Page:_L_of_:?-
Reviewer: 1'-"7 

2nd Reviewer:~ 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I . . 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:,....of.,.... 
Reviewer: P'l 

2nd Reviewer: {£: / 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YY'(. 2,3,5-Trimethylnaphthalene 
I 

B. Bis (2-chloroethyl} ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b}fluorene 

F.1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h}anthracene DODD. ~ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo{g,h,l}perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TI. Pentachlorophenol MMM. Bis(2-Chtoroisopropyl)ether FFFF. Retene· 

I. 4-Methylpheno\ BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. cc. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Jsophorone FF. 3-Nitroanitine YY. F/uoranthene RRR Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZL Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethy/phenol HH. 2,4-Dlnitrophenol /lAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane 11. 4-Nitrophenol BBB. 3,3'-Dlchlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene V\N.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-0initrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL Oiethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: <3 To'f.7i3 Q?o, 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: _,0=.__-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound (IS) 

I CAL 8/23/2016 Phenol (DCB) 

MS6 Naphthalene (NPT) 

Diethylphthalate (AND 

Hexachlorobenzene (PHN) 

Bis(2-ethylhex)phthal (CRY) 

Benzo(a)pyrene (PRY) 

Reported 

RRF 

(RRF 50 std) 

1.8121 

0.9389 

1.3481 

0.4501 

0.6596 

1.0142 

Where: 

Recalculated 

RRF 

(RRF 50 std) 

1.8121 

0.9389 

1.3481 

0.4501 

0.6596 

1.0142 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

Average RRF Average RRF %RSD 

(Initial) (Initial) 

1.4767 1.4767 19.2 

0.8710 0.8711 6.5 

1.3960 1.3960 5.3 

0.4528 0.4528 5.2 

0.6614 0.6614 2.5 

1.0254 1.0254 7.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

19.2 

6.5 

5.3 

5.2 

2.5 

7.2 



LDC#: 1.3 .70 v 7.6 c1 "' 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~<~f / 
Reviewer: FT 

2nd Reviewer: 0 -

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 812612016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Where: 

Recalculated 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5258 1.5258 5.6 

1.0265 1.0265 5.2 

1.1974 1.1974 8.8 

1.1476 1.1476 2.7 

0.8884 0.8884 4.9 

1.1315 1.1315 6.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 
I 

%RSD 

5.6 

5.2 

8.8 

2.7 

4.9 

6.5 



LOC#: -510 1'7 ~ olq, VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: 01 -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C1,}/(A;,)(CJ 

--

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax = Area of compound, A;s = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 wJ "'l'b\JI, /:;.. (1st IS) \.S'-90 I· G,qC... I. Ct> SlQ 

o1o4 s (2"' IS) f.02U> J.oo-r l-oo7 

<=16 (3" IS) \·19/ 1. oe,Y. \.o54 
IAI.j <••Is) 1-r-1~ 1-IJ-S I· IX 
EIT (5• IS) {). ~'l>"b4 o."'osc..)- 0."'!39-1 
-:r:r:r Ill" IS\ I . \!>"2. I· P-1 1- P- \ 

2 CJ:A/ qiLlJ\, /::>... !1st ISl \-'-\1 (p l-iS 7 \·1St 
OjO \ .s (2""1S) 0-~11l1 o.1"\o 1 0-1~0} 

L\. (3" IS) 1-".!>"'fZl _\-?'i'? J. ~\13 
~ (4• IS) 0-4~7i 0.'\SSS"" o.'lm 
b-et (5• IS) o. "G.\4- 0 ·S"\~ o.~S'-1 
J::L.1' ts• IS\ 1-0~ 0. ~15...:'1 0 ."11s<f 

3 11s ISl 

(2"' IS) 

(3" IS) 

<••Is) 

(5111 IS) 

ts• IS! 

II I I 

Reported Recalculated 

II 
%0 

I 
%0 

I 

'l(,) ~s 

\-9 I ·'7' : 
"'1·1- '1-~ 
I."'! l·i 
5"·3 ~-' o.9 0-~ 

19-U 1"1·0 

"' '? "1·.3 
o·9 0.~ 
f)_ (p 0.(., 
10- 0 ,o.o 
4-X '/ ·x' 

' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

/ 
2nd reviewer:_-f:b?"'<'>.....LC 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS •100 

SampleiD: 

'"'' 
Surrogate 

Spiked 

Nltrobenzene-dS 6"0·0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID am pte : 

Surrogate 
spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol·d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorob!phenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol·d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

2A-? It"\ 

~~ ·"' so 
z1b ·? 51 

'22>·~ 41 
2.\·~ L\';1 

1-']..:;; 1.\G 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

't"l 0 

GO 

'5/ 
4/ 

~~ 
't.( 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ..St-o</7,13 Q.q VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __IT 
2nd Reviewer. !2::1:. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = llCSC- lCSDC I • 2/(lCSC + lCSDC) lCSC = laboratory control sample concentration lCSDC = laboratory control sample duplicate concentration 

LCS/LCSD samples: L~ LjloO- "":> ~ ':!!.'\ '1.. 'b 

I I 
Spike Spike I I CS II . 1 esc II 
Addik c~~"W I II II Compound (w,. Percent Recove~ Percent Recove!X 

I r.~ ~ r.<>.n I r.<>. 1 r.~n "' .. , "' ,,, 

Phenol !>. '?>"' ..,~ .3- I.; 1--lA "\S 'l\;;" 
N-Nitroso-di-n-propylamine ~.1-\L IO..J 10~ 
4-Chloro-3-methylphenol 3-'{'0 104 IO~ 
Acenaphthene 1 . .,? 'ii)i \/I!. / 

Pentachlorophenol (,..(,( S-1':/ '1.1 I( I /" 
Pyrene 3."'>? I; ~-1. <j lj '\'i "'1"1 ~Pr/ 

/ 

1 csll esc I 
RPD I 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: c/o/ 

N ~ N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IAl(J.l(V,)(DFlf2.0l Example: 
(A,.)(RRF)(V,)(V1)(%S) 

-\4\ '1 r .r A. = Area of the characteristic ion (EICP) for the Sample 1.0. I 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

(<to) ( IJ I, = Amount of internal standard added in nanograms (ng) Cone.== z"' 2.~ "1 
v, = Volume or weight of sample extract In milliliters (ml) or 1\'1'11"' ~ ( \ ·l? \5) ( \s.o~'\5) ( 0.1")8) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

""! \\<(( %8 = Percent solids, applicable to soil and solid matrices o. n 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3704783a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0-0.5 460-119512-1 Soil 08/31/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119512-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37047B3a 

SDG #: 460-119512-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 1 UIP/1& 
Page:_f_of_l_ 

Reviewer: 'P1 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

<0 

I llalidatioD Ar:ea 

Sample receiptfTechnical holdinQ times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes /t '7 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

In"""" nf rloto 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-113-S0-0-0.5 

Notes: 

I I Com meets 

lA t/\. 

A 
A _I;. '/. 16D ;, C){ £; -z-u 

D. 
.D. 
N 
A 
N (!...~":::> 

/:::,. \A.-~ 

N 
f:::,. 

..b 
A. 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

C-o{ ,&.- ?{) 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119512-1 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/31/16 

L:\Roux Associates\Columbia Falls\3704783aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

found to be 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns~ 15% for individual breakdown in the 

Level IV checklist_8081A_rev01.wpd 

Page:..,Lof }--
Reviewer: f=7 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm 

any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

internal standard area counts within± SO% of the average area calculated 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

. Soil/ Water. 

a MS/MSD of each matrix? 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within limits? 

J assessment of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page7- of ;?---
Reviewer: FT 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F.Atdrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonach\or 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:=----------------------------------------------------------------------------------------==--===-========================::: 

C:\Users\ftangunig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: <3 /0517.x!J d~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ -7 
Page: __ of __ ___.-

Reviewer: FT 

2nd Reviewer: _9 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF!number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 
Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC #: 0 70 fl7 j/3 3 c:t_ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D)= 100 • (N- C}/N Where: N = Initial Calibration Factor or Nominal Amount (ng} 

/ "" Page:_of_-" 

Reviewer:__EI 
2nd Reviewer: c:::?1 

C::::: Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

- -~ - - --- - - - - ---- - ------- --

I 8:ecalc11lated I I Recalc11lated 
Calibration Average CF/ 

I I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 %0 
CCV CCV 

W5" 4ll.[J\o ..l. v-.\ "'"' I <!N?J- \00 \02> 10::!1.4- ~-<-1 :A ! 

itJ. :A t'N~X~ c~l.o( J; ,., 0 ~'-\· (.p o.~.lt? '7-<-/ S:. <j I 

' 10 (!Nf') I q\.1 "'1\·~~ <i ' 1 {.,_. 
.v -!1 'W.-0 '{\(,I) ,,...o ,-y-U 

I I I_~--- _::J __ ~ I L ___ _._l f 
I 

- ~- --- -

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: ______Cot_/ 
Reviewer: FT 

2nd reviewer: r;o/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: :11:1 
Surrogate 

Surroaate Column Soiked 

I I I I 
T etrach!oro-m-xylene M-fV 5().0 
Tetrachloro-m-xylene ~~fl 
Decachlorobiphenyl I 
Decach!orobinhenvl -r 1/ 

SamoleiD: 

Surrogate 
Surroaate Column Suiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamoleiD: 

Surrogate 
Surroaate Column S~iked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SamoleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Re2orted 

6Q.'Y \OU 
~,4 10 I 
5Q.q to I 
r:;r;.n I oQ 0 

Surrogate Percent 
Found Recoverv 

I ReE:orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recovetv 

I Reeorted 

Percent Percent 
Recoverv Difference 

I Recalculated I I 
too tJ 
lo I 
lo) 
lo /) 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recovery Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Nores::_ ---------------------------------------------------------------------------



LDC#: 3/0~7/3.:3~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

/ 
Page:_of_/ 

Reviewer: /"""? 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA Where: SSG = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD = I LCS- LCSD I • 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \..~ J..\(.,0- ?lS~lO ~ 

- --1 Spik~d salllp~ -~ - - --LCs -- ==i' LCSD /1 LCS/LCSD /: 

Compound ) Concentra . n Percent Recovery) Percent Recovery IJ RPD ), 

LCS LCS__ J Reported __ I__ Reca!s__ II_ R~orted _[ __ 13-_ecalc. I ReQalc. 

gamma-BHC II o-133 \...lA o-\J6' 1 pA- Jl s+ _1_5±. II I ~ 
4,4'-DDT j _1 o-\lb I l.t II s;z.- I ~r- N~ ~ 

~ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of / 
Reviewer: /7 

2nd reviewer: ' b• / 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

L' .) "'• Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = J8.l!!.l!Y,)(DFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) I i) -

A, = Area of the characteristic ion (EICP) for the Sample I.D. ~-~'::> 'tlo 10 - :~g~ jO 1:::> '11~- OJ 
compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 

(to x0ooD J internal standard 
Cone.= (?:J<t,{pc;BB11L:>) (toOl I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( i~ t- Olo I I l) ( '0 ·'l k> "lB J ( \'$'".v) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 
o. \\0 M.al7 %8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC oest.wod 



LDC Report# 37047B3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0-0.5 460-119512-1 Soil 08/31/16 
CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 . 
CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 
CFSB-115-S0-0-0.5 460-119512-4 Soil 08/31/16 
CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 
CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 
CFSB-EB31-AQ 460-119512-8 Water 08/31/16 

1 
V:\LOGINIROUX ASSOCIATES\COLUMBIA FALLS\37047838_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). · 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSB-EB31-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37047B3B_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119512-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37047B3b 
SDG #: 460-119512-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1/1~ /;{? 
Page:_Lof_l 

Reviewer:---,12 / 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7")/ 

8 

9 

10 

11 

12 

" 

I :\lalidatico A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate soikes /I '7 

Matrix soike/Matrix ~pike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

"' '" . ,, ' ,,, 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-113-S0-0-0.5 

CFSB-113-S0-0.5-2 

CFSB-113-S0-2-4 

CFSB-115-S0-0-0.5 

CFSB-115-S0-0.5-2 

CFSB-115-S0-2-4 

CFSB-EB31-AQ 

Notes: 

I I Comments 

A ,b 
AJ/\ o/o ~vAd ~?O 

A. 
6. 
NO -:J:;"~_:::" 

b. 
~ (!.../7 
fA l-O<'>.W' 
1-J 
~ 
./::> 
D. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

I C.CA[ _:-r() 

__, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabtD 

460-119512-1 

460-119512-2 

460-119512-3 

460-119512-4 

460-119512-5 

460-119512-6 

460-119512-8 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Water 08/31/16 

II 
L:\Roux Associates\Columbia Falls\3704783bW. wpd 
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LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_Lot ?-
Reviewer: P7 

2nd Reviewer: (j/ 



LDC #: !!:> 70 lf (..f:>J:,Io VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of -;;..-
Reviewer: F7 

2nd Reviewer: (;./ 



LDC #: c3 7o~ 7;,83b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 !CAL 8/23/2016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPJJ 

Where: 

Reported Recalculated 

1000 1000 

0.0428 0.0428 

0.0243 0.0243 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0454 0.0454 6.6 

0.0247 0.0247 1.2 

Recalculated 

%RSD 

6.6 

1.2 



LDC#: <37o '7'7139/J 

/ 
METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ 
Page:_of_/ 

Reviewer:_.£[ 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

Cone. CCV 

1 CC,\J -4 t:t{f../Jio 'Pee> llhO- I ~Tl'- d-1/f;l 1- \00 0 "1't ""? 

0(\/ J., 6!A"I (I? 0 0 _"fv7 

2 <!.MJ- '1 91~111"' \ \0 0 0 i~V 
1'['?5""" J' \0 0 t) "1t1~ 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/Conc. %0 %0 

CCV 

"lq:=,. 0 s./ ~ -1 
9"1-7. c) 1 '~ 1-.?J 

"tr1? 1 'p 1-P"' 
;o</ "1, ;v 4-J-' 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: .:3 7o y 7 J6 }!; 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)': SF/SS ~00 

1 ......... ""' ·-· 
Surra ate 

I 

I 

Pcu 
~ 

---------~· 

SamoleiD 

Surra ate 

I 

SurroQate Compound 

A Chlorobenzene (CBZ) G 

8 4-Bromofluarobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

0 Bromochlarobenene J 

E 1 ,4-Dichlorobutane K 

F 1 ,4-Difluorobenzene (DFB) L .L .. 

SURRCLC_r1.wpd 

Where: SF ;:surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Found 

I 

I 

6v.P y ~-0 ~tP' 
cwf I 1 g<;.D 

Surrogate 
Column/Detector Found 

I 

SurroQate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-methylnaphthalene 

Hexacosane Q Dichloroohenvl Acetic Acid (DCAAl 

Bromobenzene R 4-Nitroohenol 

s 
T 

u 
v 
w 
X 

Page: ~f_/ 
Reviewer: FT 

2nd reviewer: ~ 

Percent 
Recove Difference 

Reeorted Recalculated I 
'1'1 16 

0 

I 
It 0 tJ 

Percent 
Difference 

ReP'orte_(j_ !3:ecalculated I 

SurroQate Compound Surroaate Compound 

1·Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitratoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-propyltin 88 2,4-0ichloraphenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibramoto!uene 

Tri hen I Pho_spJ]~t~_ 
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LDC#: 37-o¥" 7J89l VALIDATION FINDINGS WORKSHEET 

METHOD: 

~ Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

_GC_HPLC 

Page:_(of_/ 

Reviewer:____EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovel)l = 100 • (SSC/SA) 
RPD ={({SSCLCS - SSCLCSD} • 2) I (SSCLCS + SSCLCSD))"1 00 

LCS/LCSD samples: l(!.b o.\-1, Q - 7 "b <;{.=t04 

Gasoline (8015) 

Diesel (8015) 
---

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 
--

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

II ~ 4o r t 2- ~ o II o. 'J-., ~ tJ.t:-

Where SSG = Spiked sample concentration 
LCS = Laboratol)l Control Sample 

SA = Spike added 
LCSD = Laboratol)l Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery II Percent Recovery II RPD ~~ 

LCS I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. 1
1 

O-?cf'1 "-!~ ~ 9.? "-lA 

Comments: Refer to rv Control Sample/LabPratorv Control Sample Duplicate findinas worksheet for list of gualific"tions and associated samples when re!l. j results do 

not aoree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC #: 3 76Y 7.x!3 ¥ 

METHOD: ~-HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(FvHDfl Example: 

Page: _(of_/ 

Reviewer: _____EI 
2nd Reviewer: o......__ 

(RF)(Vs or Ws)(o/oS/1 00) 
Sample I D. LV-::> L.\'<> 0 -

3~10/ 
Compound Name A \"'0 d.o { I :J..(p U 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

. - ( i~ {I J (\o) 
concentralion ../ (IS.o) ( \0 "'D) 

1\ 
v 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations 

( ) ( ) 

\1-<RO -\ = l;.. '0 ?~0~ (_-;o) - I ~o-1..::.. L.fY'·l·'-
?- "?".; 6~1\ (o.o~H) :;.-_::,. ~tJ' .4-

__./ 

3> -" 4L.~+ 
:::- 4t.\L1 &, f .> 4-TJ-~ 

~; ~10~ 
!o p tj.bP·? 
1 ..,. ~'i·lt> 
~~~ LJ'10- to 

Comments: 1 (p ~ · 

SAMPCLC_r1.wpd 
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LDC Report# 3704784a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0-0.5 460-119512-1 Soil 08/31/16 
CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 
CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 
CFSB-115-S0-0-0.5 460-119512-4 Soil 08/31/16 
CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 
CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 
CFSB-EB31-AQ 460-119512-8 Water 08/31/16 
CFSB-113-S0-0-0.5Pb 460-119512-9 Soil 08/31/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Methods 7470A/7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3704784A_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flaa A or P 

09106116 CRI (20:19) Calcium 133 (70-130) All water samples in SDG J+ (all detects) p 
460-119512-1 

. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSB-EB31-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

4 
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VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to CRI o/oR, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119512-1 

Sample Analyte Flag AorP Reason 

CFSB-EB31-AQ Calcium J+ (all detects) p Calibration (CRI %R) 
. 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3704784a 
SDG #: 460-119512-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

DateA) 1&\\1o 
Page:_i_of~ 

Reviewer: ::::S 0 
2nd Reviewer: c.../ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 

I. Sample receiptfTechnical hold ina times A g.\g,l..\ \VJ 

II. ICP/MS Tune ~ 

Ill. Instrument Calibration b"-..) 
IV. ICP Interference Check Sa mole IICSl Analysis ~ 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix So ike/Matrix Soike Duolicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

Y". "' 
,, 

"' n. 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lv 

N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFSB-113-S0-0-0.5 

CFSB-113-S0-0.5-2 

CFSB-113-S0-2-4 

CFSB-115-S0-0-0.5 

CFSB-115-S0-0.5-2 

CFSB-115-S0-2-4 

CFSB-EB31-AQ 

CFSB-113-S0-0-0.5Pb 

P-, 

i--JY E<Q-:: (<-') 

'1-.J c...s 
~ 

\'-.) \,]-.,""""\, ~,..s....s ... ~ 
p.., LLS '«... ~ 

('-.) 

·.~ 
~ 
:A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-119512-1 

460-119512-2 

460-119512-3 

460-119512-4 

460-119512-5 

460-119512-6 

460-119512-8 

460-119512-9 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Water 08/31/16 

Soil 08/31/16 

I 

Notes: ______________________________________________________________________________ __ 

~ \ "2:,. ''-">NJ... = ~ -'2.0. S./ 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. r 

--Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
....-
,... 

Were %RSD of isotopes in the tuning solution ::;5%? 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
./ 

Were the orooer number of standards used? ,..-

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
,... 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
,.-

Was there contamination in the method blanks? If yes, please see the Blanks ,..-
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? ./ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ,..-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ,.--
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,..-(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ,..-

Was an LCS anal zed ner extraction batch? ,.--

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:_(_otL 
Reviewer:~ 

2nd Reviewer:_~ IY" __ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
~ of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? (' 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL 
ICPl/>100X the MDUICP/MS\? / 

Were all oercent differences l%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to_qualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected in the field blanks. I 

MET-SW_2014.wpd version 1.0 

Page''Zef Z.. 
Reviewer: ;;:J> oo-

2nd Reviewer: 2 

Findings/Comments 

lvvoJ 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_lotl_ 
Reviewer: ::S'y 

2nd reviewer: (:;? 

All circled elements are applicable to each sample. 

I ~~mnl<> In • -·· , I i..t IT AI I 

\- \,.o s VpJ, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l \.-..) 11\j, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, z.;) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~ s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,;P;J, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

"' 
ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, tbJ MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP-MS VAl, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MnJHg~fNi, K, Se, Ag, Na, Tl, V, Zri)Mo, 8, Sn, Ti, 

[r,!=AA ., ". . l"'o "' Oh "' "' 
.,; I<' "• •• •• Tl \1 7< "' R "' T; 

Comments: <M:ercurv by CVAA if performed ~ 

'Q(o :::.. ~\\ be>-\:- -::J;c~ =- &,o-z.u 
ELEMENTS.wpd ~ 10 -- • 
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LDC #: 37047B4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

F*ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
" N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:_J,_of \ 

Reviewer: 0 \-> 
2nd Reviewer: g 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
LEVE~ONLY: 

Was a midrange cyanide standard distilled? 
Are all correlation coefficients :::_0.995? 
Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

- - -

'" 
no to . ,,n A, of• Of.f> ''not' 

I' 
09/06/16 CRI (20:19) Ca 133 (70-130) All Waters J+det/P (del) 

Comments: Found result > MDL 

37047B4aCAL.wpd 
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LDC #: '3-lo~'"'l'it,l\v._ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
\~'-00 

5LA.J 
\'6:.~ 

.::LeN 
\ ':2, '..\. 2::> 
e_c-0 

_l"\ \ ,\ 

t.OJ 
'?A:>~ 
tcv 
_l'*'-~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 
I?~ (>'"{~~'-- \<:;oD __5'-'--' lo'\-""'(~~ 

ICPIMS (Initial calibration) h ~"\ -~~\----- L\:0 ~ \.'-...- \ Ob "/~'<;._ 
~ 

CVAA (Initial calibration) 
_5 \.\ .:\."'\ \ ~ \ '- S~\.'- <q:s,o/.,?-

- ~ 

ICP (Continuing calibration) 1?'£:> 1'-\:o~_a\...'- 1~0~-'-'-' ~Y-'?-
~ 

ICPIMS (Continuing calibration) A' S\.1.~\..'- 'g){)~\'- los"'/.%-
~ '--' 

CVAA (Contining calibration) 

~ <:;;._,o\~'-- 's, '-'~ ''-- \ \)l_... =-r::. ~ 
-.) '-' 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
BeE!arfed 

%R 

\C>~'Y..~ 

\uo"Y~Y 

q~~<?-

~ "'/_<Z-

)C:i'S,%~ 

luLl(~ 

I 

Page:~of~ 
Reviewer: '0 "9 

2nd Reviewer: '"""----

Acceptable 
(YIN) 

'~ 

~ 

Commenffi: ________________________________________________________________________________________________________________ _ 
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LDC #: 'J,.[o~~o, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of.l_ 
Reviewer: z:§::> 

2nd Reviewer: <2<. _ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 1 00 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

~ )>...<;?,. 
\.\..'- ,<;;;:_ 

h_C...."> 
\~-1_:·-v--

N 

t-) 

~ 

Where, I= Initial Sample Result (mg/L) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found/ S II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check X'b q~:\\ou"'-\~ lOb~'-
'-.._\ 

laboratory control sample 
~ o .'\ 'Z\ ~c "----- '-~"-'--' 

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc111ated I 
I %R/RPD/%D I 

qqY.?-

o,_ '?. Y.f?. 

Acceptable 
%R/RPD/%D (YiN) 

~~0/..'¥- ~ 
D(z<y~ ~ 

Commenffi: ________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_ofl_ 

Reviewer: zss:-> 
2nd reviewer:_-rC;;>':o7<'.<... 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ _,C-''6""--_').L-y_,__'s;>--""'=---------- were recalculated and verified using the following 
equation: 

Concentration = Recalculation:~~'&~~ ("SJ::>"'--\\ ('-<.) 
v;l-- '-\ 5; 

Raw data concentration '?D ""'ZIO ."\:S'-'b''- G-o~ J lc ~c::::::;,) 
Finalvolume(ml) ,...~~ ~ 
Initial volume (ml) or weight (G) :;. ~- , . , _ 
Dilution factor ,.,...._ - v--- L"O 1.":> 

?'~ -;,J..::Sic;.-1:> .~""-. 

RD = 
FV = 
ln. Vol. 
Oil = 

-
Reported Calculated 

Conce .... ~~ration Concentration Acceptable 
# Sample ID Analyte '"" \v. l ~Mc\kL. l (YIN) 

l k,\ GW CQ._~ ::\ 
z.. I>, c.., \-'\- \- '-\ \ 
~ ~ ';:::,;~.:->_:, s-ss 
'-'<... Ua-. 6 < C>"2-""' 0 'c:;z..'-f 
s ZV\ \~,\ \~ ,\ 

10 \J @,_~ '6-'<.:::. 
I ~ \~\"a..\(._,. \~1 '-"'\\ '--
2:, ?b '"· ~ (o ,G '-.) ~ 

Note: _______________________________________ _ 
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LDC Report# 3704786 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 20, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119512-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSB-113-S0-0-0.5 460-119512-1 Soil 08/31/16 
CFSB-113-S0-0.5-2 460-119512-2 Soil 08/31/16 
CFSB-113-S0-2-4 460-119512-3 Soil 08/31/16 
CFSB-115-S0-0-0.5 460-119512-4 Soil 08/31/16 
CFSB-115-S0-0.5-2 460-119512-5 Soil 08/31/16 
CFSB-115-S0-2-4 460-119512-6 Soil 08/31/16 
CFSB-EB31-AQ 460-119512-8 Water 08/31/16 
CFSB-115-S0-0-0.5MS 460-119512-4MS Soil 08/31/16 
CFSB-115-S0-0-0.5MSD 460-119512-4MSD Soil 08/31/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Methods 9056A and EPA Method 300.0 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. · 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSB-EB31-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analvte %R(Limlts) %R (Limits) Flag AorP 

LCS/D Fluoride - 111 (90-110) J+ (all detects) p 
(All soil samples in SDG 460-119512-1) 

4 
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Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. · 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. · 

Due to LCS/LCSD % R, data were qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119512-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSB-113-S0-0-0.5 Fluoride J+ (all detects) p Laboratory control samples 
CFSB-113-S0-0.5-2 (%R) 
CFSB-113-S0-2-4 
CFSB-115-S0-0-0.5 
CFSB-115-S0-0.5-2 
CFSB-115-S0-2-4 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119512-
1 

No Sample Data Qualified in this SDG 
Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119512-1 

No Sample Data Qualified in this SDG 

6 
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VALIDATION COMPLETENESS WORKSHEET LDC #:_,_37,_,0"'4-'-'78""6"------
SDG #:·_""46::'0"'--1!:'1':'9.,_51_,..27-1_,__:--_ 
Laboratory: Test America. Inc. 

Level IV 
Date: "1. )lq;.\ \V1 

Page:_lofj_ 
Reviewer: ::sv 

2nd Reviewer:~ 
[3DO -0 . 

M ETH 0 D: (Ana lyte )· _ _,_T,_ot.,a"-'1 C,_y"~-'a"-n""id..,e'-'('=E"-P"'A-"S'-"W-"'8"'4"6'-'M"'e"'t'-'-h o,d"-"'9 0"-'1"'2""8"-'l ._,_F_,I u,o"-'ri""d e"-"( E='P:.!A,_S,_W"-'-"8"'46"'-"'M-"'e"'th-"o"'d--"9"'0""56><LA:>Jlc_ __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Ama 

I. Sample receipUTechnical holding times 

II Initial calibration 

IlL Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. SamR_Ie result verification 

XI n,,,, · nf rlolo 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1<; 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSB-113-S0-0-0.5 

CFSB-113-S0-0.5-2 

CFSB-113-S0-2-4 

CFSB-115-S0-0-0.5 

CFSB-115-S0-0.5-2 

CFSB-115-S0-2-4 

CFSB-EB31-AQ 

CFSB-115-S0-0-0.5MS 

CFSB-115-S0-0-0.5MSD 

I I Comments 

p..._ \5.\~\\\to 
p..-, 
p..,_ 

p..__ 

\-J'D ~Q;, "- ( __,_) 

p,.... ~s\"~(~,"\'\ 
10 

SV-) L.e.-<:::,\~ '<t: SP-Y'-
~ 

~ 
'-" 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-119512-1 

460-119512-2 

460-119512-3 

460-119512-4 

460-119512-5 

460-119512-6 

460-119512-8 

~~ 460-119512-4MS 

~ 460-119512-4MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

Water 08/31/16 

Soil 08/31/16 

Soil 08/31/16 

I 

Notes. _____________________________________ __ 

V:\LOGIN\Roux Associates\Columbia Falls\3704786W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method Yo r ,..,p() 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. 
.--
..-

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 
...... 

Were the proper number of standards used? r 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibffition verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reauired? ILeveiiV onlvl r 

Were balance checks performed as required? ILeveiiV only) / 

Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? .....-

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by_a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _::: 20% for 
waters and _::: 35% for soil samples? A control limit of_::: CRDL(.::: 2X CRDL for soil) / 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were< 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS anal_vzed per extraction batch? / 

Were the LCS per~~~t recoveries (%R) and re~~t~~ percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 C limits? 

/ 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PE) samples oerformed? 
r 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 

Page:__i ot'Z 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? r 
Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 
/ 

X. Field blanks 

Field blanks were identified in this SDG. ./ 

Target analytes were detected In the field blanks. 
/ 

WETC·EPA_2010.wpd version 1.0 

Page: L ofZ.
Reviewer: ::SO 

2nd Reviewer: c/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ID Pa1 

\-1 pH TDS c/F\)NO, NO, SO 0-PO Alkb/~H TKN TOC Cr6+ CIO 

pH ros el-F NO, NO, so, o-Po, Alk 'CN NH, TKN roc Cr6+ c1o 

~-- ~-!\ I pH TDS Cl F NO, NO, SO, 0-PO, Alk.ci2NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk'-CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO NO SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO NO SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

'pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH_, TKN TOC Cr6+ CIO, 

PH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

nH Tn>; r.l I= Nn. Nn. ,;n. n.Pn Alk r.N I\! H. Tl<l\l Tnr. r..-A+ r.1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: a__......--

Comments: ___________________________________ _ 
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LDC #: 3704786 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples !LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

~ 
ase see 
. N/A 

Y/ DN/A 

~ELIV 
(7 N N/A 

LCS LCSD RPD 

" 1 "'"' t'<m on ...... A "'' ''·" m ,;,., ''·" m . •I m . •' 

LCS/D s F 111 (90-110) All Soils 

Page:_l_ot_J,_ 
Reviewer: ~D 

2nd Reviewer: c...__ 

I 

' 

' J+det!P {de!) 

Comments: __________________________________________________________________________________________________________________________ _ 

LCSD.wpd 



LDC#: Sio-\:'\~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:____i of~ 
Reviewer: ~Q 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of cJ--d was recalculated.Calibration date: '3 \%\\\11 
' 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

!}pe of analysis 

Initial calibration 

:S.<-\.J \.O'.o<.f• 
Calibration verification 

:SL'J \S:~~ 
Calibration verification 

~ ~--~"\ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 

C0 s4 

s5 

s6 

s7 

~ c_~ 
() ;, .-<C. 1-1 

<F ():"\~<.... 

t=- \,o<,~~L. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr r orr (Y/N) 

0 0.0223 

0.01 0.44 0.99962 0.99992 

0.025 0.99 

~:>t._ 0.05 1.98 

0.1 4.01 

0.2 8.o3 

0.4 15.2 

""""'~---
\D""b=!~~ \ 0~ "'/~ '?-- ~ D,?...~v 

\~'-' q 0 ''-" 7: ~ ~0 .'-\. 'o/..~ 

~~ to:::._'-\%12. lo~-~or.e.. 
~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·---------------------------------------------



LDC #: :?"< 0'-'<1 \6(..J 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_lofl 
Reviewer:~ 

2nd Reviewer: C ...___ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

l.cS 
Laboratory control sample 

\'3.'-~ 
Matrix spike sample 

M.S 
l'6'-~ 

kS'Y Duplicate sample 

\s--s~ 
--

Comments: ~~\ 

TOTCLC.B 

S= 
D= 

Element 

~ 

c._.....:;> 

\ 

~ 
---

Original sample concentration 
Duplicate sample concentration 

Found IS True I 0 
(units) (units} 

\\,P~~ \o~~ 

(SSR-SR) 

\~<'\.~~ Z.7,b~~ 

1,... "{,?--~~ -z_~'O"o~ 

I 
I 

Ret:alc11lated 

II 
Reeoned 

I Acceptable 

%R/RPD %R/RPD (Y/N) 

,,~'Y-'?- \\'<:::> u/_'?- ~ 
8,'\:'Y..,~ '2:,'-\ %@.-

~ 

~"<>[<>~ ~(~~~ ~'f< 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method -~>""0<--"""'::._Lo=-.:~=----<,;--

Page:_\_of~ 
Reviewer: · ~~ 

2nd reviewer: 67 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,_.,....,G='!a""-")4 _r_, ____________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

\ b'-'>'5;'6? .u,-,.' 
p..._, (\o~"l 
~o~ • '\o :<1:<;:. () <;!.'\\ 

Reported Calculated 
Concentration Concentration Acceptable 

# Samole ID Analvte {' \.lb l I"""'-\."""- l IY/Nl 

\ 6--..:> (') ~ 
'-'../ _j, {) ~'~ 

'Z... 6--) D.clo O-ola 

.s ~ 0 .O<...l,'i$ 0 -0'--¥6 
<---\ t= '2-~0u.o '2.-'-'<0 

x:;, '<;:: \..'S,~ \.S$ 
~ <? \.-'-'<0 \..'--\0 ' 

Note: _____________________________________ __ 

RECALC.6 



09/30/16 
The attached zipped file contains three files: 

File Fonnat Description 
I) Readme_ ColumbiaFalls _ 09306.doc MS Word 2003 A "Readme" file (this document). 

MS Excel 2003 A spreadsheet for the following SDG(s): 
2) 460-119283-1_ TestResultsQC_ vl.xls 460-119283-1 37047A 
3) 460-119512-l_TestResultsQC_v1xls 460-119512-1 370478 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC#•3J11.t1 EDD POPULATION COMPLETENESS WORKSHEET Date !1/Jn/ a 
Page:_l_of_l 

2"d R>?Wzcr: 

The LDC job number listed above was entered by 

I I EDD Process I I Comments/Action I 
I. EDD Completeness -

Ia. -All methods present? LA 
lb. -All samples present/match report? VJ 

v 
lc. -All reported analytcs present? 

!d . """'""' r I 00% verification ofEDD? ~ 
.....__/ 

II. EDD Preparation/Entry -

I! a. -Carryover U/J? ~ -lib. - Reason Codes used? If so, note which codes. 

lie. -Additional Information (QC Level, Validator, -~~ Validated Y/N, etc.) 
._./ 

Ill. Reasonableness Checks -

Ilia. -Do all qualified NO results have NO qualilicr (e.g. 

0 UJ)? 
J 

Ill b. -Do all qualified detect results have detect qualifier 1-1 (e.g. J)? 

lllc. -If reason codes arc used, do all qualified results have --reason code field populated, and vice versa? 

llld. -Does the detect flag require changing for blank :1/vt qualifier? If so, are all U results marked ND? 
~ 

llle. - Do blank concentrations in report match EDD where y data was qualified due to blank contamination? 

Ill f. -Were any results reported above calibration range? If 1\f;Ut so, were results qualified appropriately? 

lllg. -Is the readme complete? If applicable, were edits or v1 
discrepancies listed in the readme? 

Notes: _________ •~s~e~e~dwis~c~reawallnc9Cs~h~c~eLl ____________________________________________________________________________________ ___ 

EDD Populatoin Checklist (word).docx 



Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

October 4, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on September 6, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37017: 

SDG# 

460-118466-1 
460-119032-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, Polychlorinated 
Biphenyls, Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA. National Functional Guidelines for Inorganic Superfund Data Review, 
August2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Associates\Columbia Falls\37017COV.wpd UL-SF 



Level IV 9,883 pages-DL Attachment 1 

EDD LDC #37017 (Roux Associates, Inc.-Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 
(3) Metals Total 

DATE DATE VOA SVOA Pest. PC8s (6020A Pb CN- F TOC 
DC SDG# REC'D DUE (82608) (82700) (80818) (8082A) /7000) (6010C) (90128) (9056A) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-118466-1 09/06/16 09/27/16 4 5 2 7 2 2 2 7 2 7 0 1 2 9 2 9 0 9 
B 460-119032-1 09/06/16 09/27/16 3 3 1 4 1 1 1 4 1 4 0 1 1 5 1 5 0 5 

. 

otal T/CR 7 8 3 11 3 3 3 11 3 11 0 2 3 14 3 14 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 

Shaded celts indicate Level IV validation (all other cells are Level Ill validation). These sample counts do not include MS/MSD, and DUPs L:\Roux Associates\Columbia Falls\37017ST.wpd 



LDC Report# 37017 A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0.5-2 460-118466-3 Soil 08/08/16 
CFMW-032a-S0-1 0-12 460-118466-4 Soil 08/08/16 
CFMW-Dup21-SO 460-118466-6 Soil 08/08/16 
CFMW-EB27-AQ 460-118466-7 Water 08/08/16 
Trip Blank 08/08/16 460-118466-8 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
CFMW-045a-S0-0.5-2 460-118613-3 Soil 08/12/16 
C FMW-045a-S0-1 0-12 460-118613-4 Soil 08/12/16 
TRIP BLANK 08/12/16 460-118613-5 Water 08/12/16 
CFMW-032a-S0-0.5-2MS 460-118466-3MS Soil 08/08/16 
CFMW-032a-S0-0.5-2MSD 460-118466-3MSD Soil 08/08/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

08/15/16 Chloroethane 52.2 CFMW-EB27 -AQ NA -
(08:29) Trichlorofluoromethane 42.7 Trip Blank 08/08/16 

TRIP BLANK 06/12/16 

08/15/16 1,1 ,2,2-Tetrachloroethane 26.3 CFMW-EB27-AQ UJ (all non-detects) A 
(08:29) 1 ,2-Dibromo-3-chloropropane 26.0 Trip Blank 08/08/16 UJ (all non-detects) 

TRIP BLANK 08/12/16 
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Associated 
Date Compound %D Samples Flao A orP 

08/15/16 Chloroethane 28.0 CFMW-EB28-AQ NA -
(19:37) Chlorobromomethane 20.6 

Carbon tetrachloride 20.8 

08/15/16 1,1 ,2,2-Tetrachloroethane 23.9 CFMW-EB28-AQ UJ (all non-detects) A 
(19:37) 1 ,2-Dibromo-3-chloropropane 24.3 UJ (all non-detects) 

08/14/16 Carbon tetrachloride 27.1 CFMW-032a-S0-0.5-2 NA -
Chlorodibromomethane 23.6 CFMW-032a-S0-1 0-12 
Bromoform 42.5 CFMW-Dup21-SO 

08/16/16 Carbon tetrachloride 21.0 CFMW-045a-S0-0.5-2 NA -
Chlorodibromomethane 30.6 CFMW-045a-S0-1 0-12 
Bromoform 56.1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples Trip Blank 08/08/16 and TRIP BLANK 08/12/16 were identified as trip blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

TRIP BLANK 08/12/16 08/12/16 Acetone 9.9 ug/L CFMW-EB28-AQ 
CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12 

Samples CFMW-EB27-AQ and CFMW-EB28-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Compound Concentration Samples 

CFMW-EB27-AQ 08/08/16 Methylene chloride 6.6 ug/L CFMW-032a-S0-0.5-2 
CFMW-032a-S0-1 0-12 
CFMW-Dup21-SO 

CFMW-EB28-AQ 08/12/16 Methylene chloride 7.8 ug/L CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12 
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Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A or P 

CFMW-032a-S0-0.5-2MS/MSD 1,2,3-Trichlorobenzene 62 (75-123) 73 (75-123) UJ (all non-detects) A 
(CFMW-032a-S0-0.5-2) 1,2,4-Trichlorobenzene 54 (74-124) 62 (74-124) UJ (all non-detects) 

1 ,2-Dichlorobenzene 71 (80-121) 78 (80-121) UJ (all non-detects) 
1,3-Dichlorobenzene 71 (79-124) 78 (79-124) UJ (all non-detects) 
1 ,4-Dichlorobenzene 67 (79-121) 75 (79-121) UJ (all non-detects) 

CFMW-032a-S0-0.5-2MS/MSD Bromoform - 151 (19-150) NA -
(CFMW-032a-S0-0.5-2) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A or P 

LCS 460-384714 Bromoform 152 (19-150) - NA -
(CFMW-032a-S0-0.5-2 
CFMW-032a-S0-1 0-12 
CFMW-Dup21-SO) 

LCS 460-38081 Bromoform 152 (19-150) - NA -
(CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits. 
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X. Field Duplicates 

Samples CFMW-032a-S0-10-12 and CFMW-Dup21-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-032a-S0-1 0-12 CFMW-Dup21-SO RPD (Limits) Flaa A or P 

Acetone 0.017 0.019 11 (S50) - -

Carbon disulfide 0.00042U 0.0017 121 (S50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, MS/MSD %R, and field duplicate RPD, data were 
qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-118466-1 

I Sam~le I Comeound I Flaa I A orP 

CFMW-EB27-AQ 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) A 
Trip Blank 081081t6 1,2-Dibromo-3-chloropropane UJ (all non-detects) 
TRIP BLANK 08112116 
CFMW-EB28-AQ 

CFMW-032a-S0-0.5-2 1 ,2,3-Trichlorobenzene UJ (all non-detects) · A 
1 ,2,4-Trichlorobenzene UJ (all non-detects) 
1 ,2-Dichlorobenzene UJ (all non-detects) 
1,3-Dichlorobenzene UJ (all non-detects) 
1 ,4-Dichlorobenzene UJ (all non-detects) 

CFMW-032a-S0-1 0-12 Carbon disulfide J (all detects) A 
CFMW-Dup21-SO UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration (%0) 

Matrix spike/Matrix spike 
duplicate (%R) 

Field duplicate (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 
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LDC #: 37017A1 
SDG #: 460-118466-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: 'f /1~/J(, 
Page:_j__of_f_ 

Reviewer: p 
2nd Reviewer: 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Ama I I Comments 

I. Samole receipVTechnical holdinQ times A1f:... 
II. GC/MS Instrument performance check ]::,. 

Ill. Initial calibration/ICV AJ:;.. "lo ?::> '9 1- '"' I ~t:J ("' \ClV .=. w 
IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 I 

2 I 

3 I 
4 ~ 

s'? 
s¢ 
7 '). 

81--

g,3 

101 
11 ( 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Malrix spike duplicates 

Laboralory conlrol samples 

Field duplicates 

Internal standards 

Compound quantilalion RLILOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032a-80-0.5-2 

CFMW-032a-S0-1 0-12 

CFMW-Dup21-SO 

CFMW-EB27-AQ 

Trip Blank 08/08/16 

CFMW-EB28-AQ 

CFMW-045a-S0-0.5-2 

CFMW-045a-80-1 0-12 

TRIP BLANK 08/12/16 

CFMW-032a-S0-0.5-2MS 

CFMW-032a-S0-0.5-2MSD 

0 
\/ 
:t\? 

TP, 
E'PJ 

Tp, 

svJ 
.6 

.s......J '1:\?.!-

6 
s...J 
s--v 1-(!.6 

r,\f-l D:::: 
.A 
!:::. 
D. 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

~ I 
tJ.\? 1.\.1,>0- ? £ _~-~-, I 4 --: !Jif:> 1.\~,:>o- ? 6 't re, \'?> 12 

~3 2. - "3K9?fil 1 ~ ~ ~~ !f9b(" 
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C...C!o/ ~ ~ 

" -. 
4 I..D ,.~ ::: ~ "'l 

I 

/'0 
.,_ :? 

I 

0 = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-118466-3 

460-118466-4 

460-118466-6 

460-118466-7 

460-118466-8 

460-118613-1 

460-118613-3 

460-118613-4 

460-118613-5 

460-118466-3MS 

460-118466-3MSD 

I 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Water 08/08/16 

Water 08/08/16 

Water 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Water 08/12/16 

Soil 08/08/16 

Soil 08/08/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

the percent recovery (%R) for one or more surrogates was out of QC limits, was a 
i 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: !"7 

2nd Reviewer: C/ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane A.A. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyf methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene ' FFFF. Acrolein F1. Freon 12 
' 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 
I 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 l 
I. 1,1-Dichioroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrytonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichtoropropane 000. 1,3,5-Trichlorobenzene 0000. 1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cls-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane m. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichiorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 
' 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene WIN. Methyl methacrylate V1. 2-Methylnaphthalene 
I 

! 

W. trans-1,3-Dichloropropene VI/W. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-0ichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyf alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDl_ VOA_Long lisLwpd 



LDC#: .3tvJ719 I Page:~f 7 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Reviewer:_~FT_,_ __ 

2nd Reviewer:_____Q:t 
METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
A'i\1 N/A 
( "Yf N/A 

y IN/A ··-·- _, ··- _,_ ""'- ......... ,, ___ , _____ , _,,_,_ -· ~-- ··- _,_ ·-·-- ""' ' 

"""' Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

t ~ ,,~l\IP c.e.J- fs053") D G,... • .z.. <+ :;; 9 jt JiJC !J::,. a.U NV 
-1- ol!.?P~ 1'-K ~2.-"1 I'll to 41.0- W'l81? 
-t ' I "' ''-" 'fl 
- i> J? 2-'0- 2> ..1 - ...u/L\ 
r- t-J<t-'\ 21o.D • 't 

,~. ~ 

IF.+=l=;~:=r:::ls-~~ ea-v - e% sb '-1 D -z13. o (p _jJl I? '-\II o- ~"' '-~"~' " J t cloli 1 A. ,.;.! 1-l v 
+ I"'\= i{ 'UJ • t-- fl 
+ ch\.ol'tl 'Promo "'e.~~'\'€ '2..D. h 
..\- 9' 20. K' 
- .l'e ;;.3-i ..\- t.U/A 
- MJV\ ~~-3 ,; J., 

t '21 t-tln" cvJ- 'f.grol;r'-J er ,:t · I 1.-v "? 10 II, J ~ ,MA,/.A ,.t.1 NV 
+ I~ 1.1 cVI\..oroc \'ot-vV'nvV'f\e\\Jt<tl'l~ 2.'3-C.. till? 1-\t..O- ?~':l-l)t.. J., 
H- j( "fJ..f> .y 

+ <& ~~ h\o ~c.W- \<.S"to'Bol e-- z.t. 0 1 <t till? 11110--,~w~ J J 1 d..W/D.- ..u W 
+ to 11 e,lt\,\i,\0 f;\i lornvY'ome\-W:ll'le... ?>'0· /_p 
t _x G1,.1 ~ 
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LDC#: 37-6/78/ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
~ ,. NIA Were field blanks identified in this SDG? 
YIN NIA . ~~retarget compounds detected in ~e~ blanks? 
-- · ·· -~ ,ll:s~op,i~~ed sample units: • i 
Sampung aate: <;< I'''- (I \P 
Field blank type: (eire e one Field Blank I Rinsate, , "P ~·u'"" ~· .. ~·. 

Compound .. 

I f 

Blank units:-,-__ 
Sampling date· 

Blank ID 

9 I I 
I "'1-<>J I I I 

Associated sample units: __ _ 

. ·-· - -... - e: (circle one Field Blank I Rinsate I Trio Blank I Other: 

Compound Blank ID 

- I \WVVVIULVU .._,c,u I 1Pivv. 

Sample Identification 

I I I 
I I I 

Associated Samoles: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

~ -
I l 
I I 

Page:_(of_/ 

Reviewer:~F~T~=---
2nd Reviewer: Cr. 

' • 

I 
I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2. wpd 



LDC#: 3 ':J-0/7;::) J VALIDATION FINDINGS WORKSHEET 
Field Blanks 

E HOD: GCIMS VOA (EPA SW 846 Method 8260B) 
Y NIA Were field blanks identified in this SDG? 

N NIA .;:;.er target compounds detected in ~\¥blanks? 
Blank units: 1-- Associated sample units: <>If 

··-· <i\c;lht. 0 
'""~"''~"'" .. ~ .............. . -I -I' . . 
F1eld blank type: (circle one F1eld Blank I R.nsate, , .. p ~·~'"" ~· .. ~·· -' I \V..;JVVIQ~W\.1 VOl II IW'"'• 

Compound Blank ID Sample Identification 

. 'i 
~ (o.{o 

.. 
: lA."\_ I v ASSOI • . .. ; : ""'"' ' lL"" 

· u ~ 1t2- I II 
"{;~ 

ampung 
Field blank tvpe: (circle one) Field Blank I Rinsate I Trio Blank I Other: Associated Samples: 

Compound Blank ID Sample Identification 
--------,---

~ -~ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

- -

'I 

Page:_!ot_/ 

Reviewer:_,_F_,T--,-_ 
2nd Reviewer: CJ..(_ 

. - - I 
/ 

(t-JO J 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



.LDC #: <5 To/ 7 ,_ / 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

}'lapse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / Page:_of __ 

Reviewer:_,_FT_,_~~ 

2nd Reviewer: g 

'-¥"N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
{I 1 associated MS/MSD. Soil/ Water. 
~ Was a MS/MSD analyzed every 20 samples of each matrix? 
~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R(Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

J.O 4 11 IJN 1\1 (p"l. ~.~ ,\l-?1 l~ <1~-l~) ( ) 4\t ii~.~.J& oJJ NO 
!(.\(\<. .5~ I_"Jt\-J$4 I lo1. (_"] 4 -t:~-t.J) ( ) ' 
jj.) 11 ( ~-\]...}I 1<,/ ( c.«:J-\2.. b ( ) 

fff ,, I r'!-1.7-YI 1~ ( 19-\J.~) ( ) 

\\\-\\-\ ~~ I "f\ -1:1- )I 1.;- < 1"H2. ) I ( ) 1/ lL 
'/.. ( ) \S I ( l'''HSU ( ) _,Y _.t' dvL_L_A 

' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC#: -3 To/7/'J- / VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l>f/N N/A Was a LCS required? 
YA MIA Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits( RPD (Limits) Associated Samples 

IL '::> q;, n - "",,.,,,, ;<- \!o2- ( \9 -lSD) ( ) ( ) \ ?" '? 
( ) ( ) ( ) N\1'? '1\oo- ~'0"111 4 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

\..cJ:> ljl, 0 -"YO dOl ;<. \;Z. ( \9-\SZ)) ( ) ( ) l.'ll 
( ) ( ) ( > Mi>J 1\-lolD- ~Botl I 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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~ \J3 
O·D\{ Q.O\"J 
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LDC #: 0to/ 7 /j / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f / 

Reviewer: FT 

2nd Reviewer: CJ., 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 7/27/2016 F 

GCMS9 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.9068 0.9068 

0.6573 0.6573 

1.7666 1.7666 

1.0157 1.0157 

-

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.9964 0.9964 14.0 

0.7049 0.7049 12.0 

1.7396 1.7396 5.1 

1.0109 1.0109 7.2 

Recalculated 

%RSD 

14.0 

12.0 

5.1 

7.2 
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METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of ./ -- --
Reviewer: FT 

2nd Reviewer: Q__ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated I 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC #: <.3 "1o I 7 /}- J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: Qf -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF - RRF)/ave. RRF 
RRF = (A,J(c;Ji(A,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, A;s =Area of associated internal standard 
Cx =Concentration of compound, C15 =Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# standard ID Date Comoound lReference internal Standardl finitiall ICCl _{_C<;;}_ 

1 
!!.<>~-~ ~ 1\S \liP f (151)_ o. 2.C..ZJ -o.zt+'+'+ 0 • "2-_ '1 'L:l-_ 
~:"l-"1 c.. (152) Q.? :.-..;v o."?;>?t.O oO- 3?t.D 

\f 1153) \. ?"SC'l \ -~?""\ \-2-?~ 
$C> (154) 0-18~ o. 5{..?...).. 0 -~~"/ 

IISSl 

2 !!vi-'S ~~~~~~.. (151) '{)_ z:o .;-f) C.J·'?J~ 

11°7 (152) 0-'1>~~ o. ??s!" 

(IS3) \-1-44- \·d/4 
v (IS4) v 0-~fi 0~ 

(ISSl 

3 I!C}J-1 '>{\I~ \llo t 0-9'11o4- 0. "\€.104- 0 !'t"tQ"\-
0'5' 't bl<Jjg O.(o~'tY t1. 0- "'u '2---

y . \-1~'1\o J.l.o\.Z, J-l.,_t.? 
~e, ·I.O\ o9 o. 'i3\2.- O-~~pv 

4 WV-:_t ~ )lt. t II.. 1-o~ 1 1·0J1 
101/ o. '=>).(o;' v . b"J-7::;-

I·" ?U> \-Io~(., 
I; 0--~t\ lo·~_t./-) 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

'-·Y (o.}{ 

o.'l{ Q.\o( 

_5_· ~ _3.? 
7-8-3 :zg. ?J 

)0- () /0· 0 
o.7 0-f 
~-'1--' ::;.~ 

23~ :z_..3,fl 

jLo j. (. - --:;_,,~ J-.) 

.3:.·3 12 
J.1'-1J _OJ( 

\0' ~ IO·? 
II· 0 ll·O 
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LDC #: 3 70 17 '9-- ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ __,_F2T_ 

2nd reviewer: / 6•-/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF= Surrogate Found 

Sam ole ID: :il:'lt SS = Surrogate Spiked 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reported Recalculated Difference 

Oibromofluoromethane ~ g,.:-;.f \\? h? 0 

1 , 2-Dichloroethane-d4 t-:[:l.A II~ I~ 
Toluene-dB ~ lov 'JoO 
Bromotluorobenzene a.1 1\v- . II '1/ 1/ 

SamoleiD: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Samnle ID: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Soiked Found Reoorted Recalculated Difference 

Dibromottuoromethane 

1, 2-0lchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Solked Found Reported Recalculated Difference 

Dlbromofluoromethane 

1.2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

SamnleiD: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Solked Found Reported Recalculated Difference 

Dibromotluoromethane 

1 2-0ichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

SURRCALC.WPD 



LDC#: 3 Jo/7;1 I VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA Method 82606) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 • (SSG - SC)/SA Where; SSG = Spiked sample concentration 
SA = Spike added 

RPD = I MSC- MSC I" 2/(MSC + MSOC) MSC :: Matrix spike concentration 

MS/MSD sample: _ _!_:10::__~-lc._!_\__:\ ____ _ 

I I 
Spike Sample Spiked Sample 

Adikr Concen~\ton cor:'ma" 
Compound (~ ("""" / 

£4~~~~~~~~~~~ .. c \.. ·u:•cn -u· "C) Q ~:>~~~~·~t:~~.~,:·,;.~~,1;.,.<1:.:A~~~.J! .. ~ - -

1, 1-Dichloroethene o.o '0~ D. 0\9\ \Jy) o.o\1-":l.. 0.0\~'2--

Trichloroethene I; ).l0 O.o\1~ o. 0\~' 
o.o \'oc::l\ 1-lO q O\=! I --Benzene b.o\1'6 

Toluene {110 'D.o\1:.'2- o.ol"' I 
Chlorobenzene I'll? o. 0\lo ' o.onl 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

Mot' • ""'" M"trix "'"'"" I MSlMSD I 
Percent Recovery Percent Recoverv I RPD I 

o, 
"""''' 

"'\) "'!) "'~ ''j\' --~ ~ 
c:l? 43 9) q\ 3 ) 
"'\) '1) <;:r qy -1-- y 

'bl, ~ '!>"'!) 1<4 4 ~ 
'bq ~ '10 "}0 ~ l.. 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% ofthe recalculated results. 

MSDCALC.WPD 



LDC #: 0 :r D/7 /3- / 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:__£[ 

2nd Reviewer. 01 _ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 ' SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I '2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: \...<!_.,> ':\!oO - ??; 4-1 I 4-

I I 
Spike Spiked Sample I ICS II 1 esc II I CS£1 CSD I 
Added- \\A.. Conce:~ 

I II II I Compound 
( '""' :/ c ... Percent Recove!! Percent Recove!X RPD 

'"'i"'''~~~~ \J LC~D 
fJ ., '-' I I II I II · Regorted I Recalculated I f~~~~~~;- ... ~: i..,: ~~~:It%~ LCS LCS LCSD Re~orted Recalc. Reeorted Recalc. 

1, 1-Dichloroethene 0-0'2.0 0 \JA -o. o:z.o!:> t-:~A \ o:2-- \OY 

Trichloroethene o.o \<'fL. 9'5 Cj.1{ .L_ 
Benzene o.ot "W lo~ IS: ~ 

o.oi'B"' "'.? ,~ ...---- r-
Toluene 

Chlorobenzene Dot~~ "'i qd I'JA-L v 
• 

~ 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#; <370)7 '3--J VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: 

2nd reviewer:_"'-"''-L'-

E HOD: GC/MS VOA (EPA SW 846 Method 8260B) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6.)(1,)(DF) 
(1\,)(RRF)(V,)(o/oS) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

1\, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms 
(ng) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) 
or grams (g). 

Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
onlv. 

# Sample ID Compound 

RECALC.WPD 

Example: 

Sample I.D. 
%)5' lqlvtev.e_. 

s;. 1'11 '/( 
.!:> '::.: ~(, 

cone.= (? 0";\-?:)- J { fjl), 0 J ( ,-J (II V 00 

( "116'2.2-G.) c l·'i(<lt1-? )C .;.::r4i)(o-
= 

o.oo1s:' V"'tr 1\<y 

Reported Calculated 
Concentration Concentration 

( ) ( ) Qualification 



LDC Report# 37017 A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0-0.5 460-118466-1 Soil 08/08/16 
CFMW-032a-S0-0.5-2 460-118466-3 Soil 08/08/16 
CFMW-032a-S0-1 0-12 460-118466-4 Soil 08/08/16 
CFMW-Dup21-SO 460-118466-6 Soil 08/08/16 
CFMW-EB27-AQ 460-118466-7 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
CFMW-045a-SO-O-O. 5 460-118613-2 Soil 08/12/16 
CFMW-045a-S0-0.5-2 460-118613-3 Soil 08/12/16 
CFMW-045a-S0-1 0-12 460-118613-4 Soil 08/12/16 
CFMW-032a-S0-0.5-2MS 460-118466-3MS Soil 08/08/16 
CFMW-032a-S0-0.5-2MSD 460-118466-3MSD Soil 08/08/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D · 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

08/16/16 Di-n-octylphthalate 21.2 CFMW-045a-S0-0.5-2 NA -
CFMW-045a-S0-10-12 

08/15/16 2-Nitroaniline 23.4 CFMW-032a-S0-0.5-2 NA -
(06:05) CFMW-032a-S0-1 0-12 

CFMW-Dup21-SO 

08/17/16 Phenol 21.5 CFMW-045a-S0-0-0.5 NA -
(07:20) 2-Nitroaniline 28.6 

08/17/16 Butyl benzyl phthalate 22.4 CFMW-045a-S0-0-0.5 J+ (all detects) A 
(07:20) 

4 
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Associated 
Date Compound %0 Samples Flag A or P 

08/15116 4-Chloroaniline 20.8 CFMW-EB27-AQ NA -
(08:45) Pyrene 21.2 

08117116 1,1 ,2,2-Tetrachloroethane 24.1 CFMW-EB28-AQ NA -
(07:14) 

All of the continuing calibration relative response factors (RRF) were within valid<Jtion 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples CFMW-EB27-AQ and CFMW-045a-S0-0-
0.5. Using professional judgment, no data were qualified when one base or one acid 
surrogate %R was outside the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-032a-S0-0.5-2MSIMSD 1 ,2,4,5-Tetrachlorobenzene 56 (62-109) 60 (62-109) UJ (all non-detects) p 
(CFMW-032a-S0-0.5-2) 2,3,4,6-Tetrachlorophenol 54 (57-113) - UJ (all non-detects) 

2,4-Dinitrophenol 10 (26-137) 12 (26-137) UJ (all non-detects) 
4,6-Dinitro-2-methylphenol 26 (51-124) 30 (51-124) UJ (all non-detects) 
Hexachlorobenzene 63 (65-117) - UJ (all non-detects) 
Hexachlorobutadiene 55 (60-105) 55 (60-1 05) UJ (all non-detects) 
Pentachlorophenol 35 (47-115) 41 (47-115) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-384903 2,4-Dichlorophenol 69 (70-103) 68 (70-103) UJ (all non-detects) p 
(CFMW-EB28-AQ) 4,6-Dinitro-2-methylphenol 71 (72-125) 69 (72-125) UJ (all non-detects) 

Hexachlorocyclopentadiene - 39 (42-115) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-032a-S0-10-12 and CFMW-Dup21-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Compound CFMW-032a-S0-10-12 CFMW-Dup21-SO RPD (Limits) Flag AorP 

Di-n-butylphthalate 0.035 0.020 55 (S50) J (all detects) A 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

6 
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Due to continuing calibration %0, MS/MSD %R, LCS/LCSD %R, and field duplicate 
RPD, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Data Qualification Summary - SDG 460-118466-1 

I Samete I Com~ound I Flag I AorP 

CFMW-045a-S0-0-0.5 Butylbenzylphthalate J+ (all detects) A 

CFMW-032a-S0-0.5-2 1 ,2,4,5-Tetrachlorobenzene UJ (all non-detects) p 
2,3,4,6-Tetrachlorophenol UJ (all non-detects) 
2,4-Dinitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Hexachlorobenzene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

CFMW-EB28-AQ 2,4-Dichlorophenol UJ (all non-detects) p 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Hexachlorocyclopentadiene UJ (all no~-detects) 

CFMW-032a-S0-1 0-12 Di-n-butylphthalate J (all detects) A 
CFMW-Dup21-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(%R) 

Field duplicates (RPD) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 
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LDC #: 37017A2a VALIDATION COMPLETENESS WORKSHEET Date: 7 /! 6 /J~ 
SDG #: 460-118466-1 Level IV 
Laboratory: Test America Inc. 

Page:_Lof_l 
Reviewer: P 7 

2nd Reviewer:_~=--
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Comments 

I. Sample receipt/Technical holdinQ times A1A. 
II. GC/MS Instrument performance check A 
Ill. Initial calibration/JCV p...,._D. oJo ~V f=.W t~ fo-2>D 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

, I 

2 I 

3 I 

4 l 
51> 
6 4 
7'1-

81-

9_7.-

10 I 

,,I 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surrooate soikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032a-S0-0-0.5 

CFMW-032a-S0-0.5-2 

CFMW-032a-S0-1 0-12 

CFMW-Dup21-SO 

CFMW-EB27-AQ 

CFMW-EB28-AQ 

CFMW-045a-S0-0-0.5 

CFMW-045a-S0-0.5-2. 

CFMW-045a-S0-1 0-12 , 

CFMW-032a-S0-0.5-2MS 

CFMW-032a-S0-0.5-2MSD 

D 
(7 

EP> 
t~ 

iii (lA~ lj."'{'J ~ ?,"i'J_!:\-5_1~ 
131. 1'11110 ~1.0 -~i'"t~~"l 

.ovJ 
1\ 
NO 6 \):> =' 

P:>vJ 
.svJ 
,;.-....-.) (..oCtO 
..svJ D ~? 

/::, 
6. 
6 
b, 

6. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

(''{ M. b LIJ.o ~ '?f)Ll.61 \.p 

{.j) 11\1? ..Jt.D ~?~t/-90? 

L:\Roux Associates\Columbia Falls\37017 A2aW.wpd 1 

'+ 

o;; (.p 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-118466-1 

460-118466-3 

460-118466-4 

460-118466-6 

460-118466-7 

460-118613-1 

460-118613-2 

460-118613-3 

460-118613-4 

460-118466-3MS 

460-118466-3MSD 

' ,!' 

c.ol L"t--U 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Water 08/08/16 

Water 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/08/16 

Soil 08/08/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_l_ot_;!.-
Reviewer: F-7 

2nd Reviewer: ~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV ChecklisL827DD_rev01.wpd 



LDC #: 1:> 'tO II k cl ,.._.; VALIDATION FINDINGS CHECKLIST Page: .,._...of ...,... 
Reviewer: F"J 

2nd Reviewer:~· 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .• 2,3,5--Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA Dibenzothiophene 
. 

D. 1,3-Dichlorobenzene W. 2-Methylnaphtha\ene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b}fJuorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz.(a,h)anthracene DODD. cjs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene lLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis{2-Chloroisopropyl)ether FFFF. Retene 

1. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ.. Pyrena SSS. Benzidine LLLL Benzaldehyde 

o. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy)methane 11. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo{b)thiophene NNNN. \1 '-1 "t I b 

T .... +~ clA,LtJn:>~-, 0 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a}anthracene \IIN.Benzonaphthothiophene 0000. ?-1 '? ' "' I lo ~ 
T..e.-\-rz>. c..h \o .-o ~~\ 

• 
R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrototuene DDD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S, Naphthalene lL Diethy/phthalate EEE. Bis(2-ethylhexyl)phtha/ate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LOG#: 
a rbJ7"7()«L-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I I I"" > 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

_;,v'N_N/A •• ....,,...,I"''-"'"''"''''..,,,,..,, ..... ,, .............. \'"....,! .... ' ' ... ,...,, ... ,, .... ''""'""!"'""''""""' ............. , .... \'"" I""''''"',,,._..,, ....... .,.,,. ... ,, ... ,...,,'-"" ................... ,,...,....,,..,..,~' 

yAQ MIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ ~lllo lit.. C.c.-\1 - ,, ffF .,_I' z_ "b 1 
1010Q 

-1- 19.115 '"" C.C. ~ - I "7-- B~ ~:2:>. 4 .24'4 10 I I 
or-, os- M '0 41a 0- ..., ,., :I.;-

1-1- ~lnlllo C!.a.v- o- 0 d-\.C" -J 
+ _oi2u .£>~ zs.V> I 

fl- .f>...AA ~:z_.L-1 JJ 

t !Sil LJ 1J II r!..IYJ- (p 9- 2-(p,/ N\~ 'ti;>O-? tJA 5\!.. 
I-I' IO~~· 1\ ?..0·'-l 

T 2G. ·8 
TJT "')..,'}' . .;: 

I l~'£tl 
WV-&i 

I 

1 I 
1,o.cJ 

I If =lt 21·2-

CONCAL.wpd 

/ 7 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ""---. 

Qualifications 

.1 ..,. cl.,iJC if:',. ( 1"'0 ' 

J -f Q..u\.- ;{D- ( N 9 ) 
\ 

I ; d.\Xi (/'\ r 1JO \ 
I Jf 
i; n.A-

-\ i JJ:, 1-f\ wV 

I) 

I'' .w;/A 
~Y? 

ll 



LOG#: 6ro;JI7~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l""d.''--:CN'!-11 ?- Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
.:J....~-'-;'"''A'- Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
I # Date Standard ID Compound {Limit: <20.0%) (Limit: >0.05) Associated Samples 

Page:__!of_/ 
Reviewer: FT 

2nd Reviewer:~ 

I Qualifications 

1-~" 'billa 111 W-Co B ~.<=1 J ~ ~ ?'6 o.JCI~..?..j_ j+ c4N /A w 
T IYI"h<" ..ll _\ _) "1- ')- -""! 
't -.J ~l-1.0 I 1 
-t T :t.:,.? _J_ 1 

.f I .z 111. h lo t_(!;\[ - lo \..\M Vt M 'l.z..(!l ,J; .l" cW:f.A -··NV.: 
I tl ; I....._ 

+ I ~_1-th!l <WI/ - (p $i~ 'J.-o.f. I (p J I <lA).; 17'-. ·N v 
I ():.;IIi 

CONCAL.wpd 



LDC#: o lo I 7 "7 cl "'L 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

' ' ... 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Y N J'.J/A II&.. VI IIIVIt::;; LJQ;;:!t::;; llt::Ulldl VI CI.VIU ;:!I,.IIIVHGIU:::;;:. YYt;::ll:;: UUl>:IIUC \.>(\J lllllll<::J1 VVd::> dll;;dlldlf;;:.l;;:. tJCIIUIIIIt:::U lU 1,;-UIIIIIIII YOn! 

Y N(N/A/ If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

7 

5 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

f'l?? 

N1? =l=-

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

%R (Limits) 

c.;,( ('2.i-!3*l 
( ) 

( ) 

( ) 

( ) 

( ) 

f.o I cloz.-\l4 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

JU1 

'n 0 

/ Page: __ of __ 

Reviewer:_IT __ 
2nd Reviewer: Ot 

Qualifications 

C., CA. .J 
II 

A 

"\. ..... .J 

lj_ 

/ 



LDC#: o 70J7A t9q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~ of~ 
Reviewer: FT 

2nd Reviewer~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# I MS/MSD ID I Comoound %R (Limits) %R (Limits) RPD !Limits) Associated Samoles Qualifications 

JD -t" I\ j t-JtJNN ~ ( Cei2-lo9> toO ((, ~ -l t:Pp ( ) 2-- ...1- /tJ...1 I A Nv:' 
G-9Ye- sA· < 51 -It?> * 

( ) ( ) 

\.\~ \0 ( :2. lo-1~7 1'2. ( "2-{,;. -1.91 
\'P :2.(p < ~Hl-tJl 90 <s\-tJ.~> ( ) 

S? V0 < G,~·l\1> ( ) ( ) 

u "'"' ( ~-\oSf SS" ( £.0-\o;l ( ) 

TT 2>'? ( 1-\1-11~ 41 ( 1\l-11~ ) ( > I 1 I ,1/ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: <3 To I 7 /'f OJ "-. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

/Pie}lse s~ qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

--

LCS LCSD 
# LCS/LCSDID Compound %R (Limits} %R (Limits) RPD (Limits) Associated Samples 

L(!.. '7 ~lno- "?>9J4 Sl lo ff 111.. ( Stl-10'2> ( ) ( ) b M'O 4-1.0- ~B'f>;"\l 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) I ) I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( ) 

LCSLCSD.wpd 

Page: _!_of__::::: 
Reviewer: FT 

2nd Reviewer: D.C_ 

Qualifications 
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I 

I 



LDC #: ? 1Q)7A l<=v 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
( X Ill ~/A Was a LCS required? 

'L(N
2 

/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCSILCSD ID Compound o/oR (Limits) %R {Limits) RPD (Um;ts) Associated SarlJ.E..!es 

~.~,. lo Ll t...o - Cl;l fo"'\ (/0-lf:l">) (.,~ < 10-IO":l) ( ) (, \M? lllPO -~0~ 
..,., -9.'-\ 9 £) "'? f>l"' 1\ ( "1d. -lllt Cd'\ < I~J.P<f ( ) ..1 

X ( ) 39 ( ij 2-:li 'S ( ) _.J. 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( _l _l_ ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

. I \ ..l { ..l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 

LCSLCSD.wpd 

Page:_!_o/ 

Reviewer: ___EI 
2nd Reviewer: C.. -

Qualifications 
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i\1._ 

.ll_ID_LP 
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LDC#: 3 =fO 17 A- cil o-. VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270D) 

Concentration (mg/Kg) (<50) 

Compound 3 I 4 RPD 

lxx I 0.035 I 0.020 I 55 

V:\FIELD DUPLICATES\37017A2a.wpd 

I / 
Page:_of_ 

Reviewer: !? 
2nd Reviewer: c}, / v 

Qual 

I JdeVA I 



LDC#: 
a 'Jo J 7 ;']-d. ...._ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of / 
Reviewer: FT 

2nd Reviewer: Oz 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/9/2016 A 

gcms6 s 
lPr>'~6! 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.6483 

0.8972 

1.2366 

0.9931 

0.7326 

0.9971 

Where: 

Recalculated 

(RRF10 std) 

1.6483 

0.8972 

1.2366 

0.9931 

0.7326 

0.9971 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4130 1.4130 14.3 

0.8540 0.8540 6.3 

1.1361 1.1361 16.5 

0.9485 0.9485 5.8 

0.6714 0.6714 7.4 

0.9417 0.9417 8.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

14.3 

6.3 

16.5 

5.8 

7.4 

8.2 



LDC#: <3 To/7~ ~" 

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f __ / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/8/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.7666 

1.0416 

1.1519 

1.1320 

0.8899 

1.1645 

Where: 

Recalculated 

(RRF20 std) 

1.7666 

1.0416 

1.1519 

1.1320 

0.8899 

1.1645 

Ax =Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6795 1.6795 4.1 

1.0341 1.0341 2.0 

1.1124 1.1124 3.3 

1.1404 1.1404 3.5 

0.8908 0.8908 5.7 

1.1043 1.1043 7.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

4.1 

2.0 

3.3 

3.5 

5.7 

7.1 



LDC#: <5 To/ 7 /t,;)<L 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___ /of / 
Reviewer: FT 

2nd Reviewer: "'! 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/12/2016 A 

gcms12 s 
GG 
uu 
EEE 
Ill 

-· 

Reported 

(RRF20 std) 

1.2870 

1.0032 

1.2571 

1.1759 

0.8910 

1.1487 

Where: 

Recalculated 

(RRF20 std) 

1.2870 

1.0032 

1.2571 

1.1759 

0.8910 

1.1487 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.2812 1.2812 3.9 

0.9745 0.9745 3.3 

1.1488 1.1488 6.7 

1.1235 1.1235 4.5 

0.8829 0.8829 4.4 

1.0917 1.0917 5.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.9 

3.3 

6.7 

4.5 

4.4 

5.7 



LDC #: <3 To/7 '7-C) ..._ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of __ / 

Reviewer: FT 

2nd Reviewer: A:___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/8/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

----·-

Reported 

(RRF20 std) 

1.5775 

1.0188 

1.1539 

1.1266 

0.7829 

1.1352 

Where: 

Recalculated 

(RRF20 std) 

1.5775 

1.0188 

1.1539 

1.1266 

0.7829 

1.1352 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5463 1.5463 3.0 

1.0039 1.0039 2.7 

1.1240 1.1240 3.0 

1.1102 1.1102 1.6 

0.7640 0.7640 3.7 

1.0909 1.0909 5.2 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.0 

2.7 

3.0 

1.6 

3.7 

5.2 



LOC #: 5 7D/71'T~ .;u VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: __£I 
2nd Reviewer: C?L----

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(G,J/(A.)(C,J 

·- --- - -- ··-

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date {Initial) (CC) (CC) 

1 W-11 <i~/!iliL> If'.. (1st IS) \ • .,;1\ lo-"7 I .(o 1'0 ).(oi?J 

OlOj s. (2~1S) \-002,9 1.0o'(> 1-oo<£ 
16(:, (3" IS) 1· \ J.-1\0 1-1~0 !-1'70 

t.tiA (4"1S) 1 .l)or 1-1~0 ~-~~o 
£'e"&"" (5" IS) 0·11.40 o.'iol o !Q-~10 

Ir:.I.. rs• IS\ I · c)C;t 0"' I· \ClR 1.1~£, 

2 M,\.f-1-1- "''~ ~~~ f1•t IS\ I :)'8 l)-' 1-~<3>1- \.~9 

or.,os- (2~ IS) 0."'\14~ \.oo~ I· OO(p 

(3"1S) I . \'"Ill ':l 1·1"1:>?- 1-I~Y 
(4"1S) l-!~26" 1·117 t· 111 
(5" IS) 0.. ~J-9 0. "1'·\0§ 0 -9~0\. 
IS" IS\ 1-0~1'1 1-1"19 l·l~ Of 

uw- t;l-- ~n/l~.t> 1•; IS\ I.S57 \.~-1 
3 

e'l2-0 (2~1S) 1-1?0~ \.009 
(3" IS) J. llo? 1·1¥>3:> 
(4"1S) \. \€>S" I. I 'l '::> 

cs• 1s1 J.o~/ t-o~1 
16" IS\ ,.\'b<,{ j.\16<' 

II Reported I Recalculated 

II 
%0 I %0 

4--& <J..L 
o-4 o . .J. 
O.(p 0.1.. 

),<;(' 1-K 
<j-.>( 'F~ 

.. 

I II 
-

.-.7 s. 
?, • 7--' ..:;.)/ 

I . .::;- 1--r' 
-

v.-.7 ·n 
bS t,.~ 

~.i) v.U 
'2--JS "'K I 

:3-f..t; .3-C... 
1-? 1·3 
CiS -c:;- ., 

ll-4 If. t..l 
(( .9 I(' :"i 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LOC #: 3 70 I 7 rjd/ '\. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:______EI 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C0)/(A;.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A.s =Area of associated internal standard 
C.,= Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 e~v-§ K/J r/1'-' b. (1st IS) /.ra7cn J.f-, '73 1·<>"13 

0~/~ .s (2~1S) roc. '-/I 1/XJ~ ;.OS>-
G!C:t (3rd IS) I· 1/:J.•/ f./&!:> I·!'S" 
LilA (4ttr.IS) ;. N-o</ ~-~~ f./~.-

E;EF (5111 IS) 0. !((JO'F, 0. '1C."P 7- o.'fJ,;.;v 
TI.I rs• ISl 1-/0'/ 3 /.I~ /·/,.'?,; 

2 C!.6V-t> <t /1~ /lltJ 6. 1 ISl 1- 1./12>0 /. ~T7 /.·;;:77 
b'8 Y-5' G (2nd IS) o.l1.:>90 o-'1711 O.CJ7f/ 

..J;W 6\C::, (3rd IS) I· (3 C../ I . f <l'i ,.,.;${ 
tAli\ (4111 15) o. CJ'/6 o. '1g(, 7 o.'~J/1::.7 
f'Ei1 (5• IS) oJD11'-/ 0. &,7hs- /:), b7b~ 
-r r T rs• ISl 0-9<, /7 f. as-B J.os-0 

3 UJI-{p 55(!1/J& 11<1 IS\ t . ..,._,I 1-</'1 J 
b7ttf (2~1S) n. c:rs 7 <..,( o.crq~ 

(3"1S) f.o-=fO J-ot-0 
(4.1S) o.OJOfQj 0· '7'7'7 
cs• IS) 0 .f-'). </'].- o. 1J..'/::V 

I! rs• ISl J.o !</ J.o Jt-1 

II Reported I Recalculated 

I 
%0 %0 

o-!!,. o,J' 
~-o -;.0 

t.f· 7 /7 
1-2> ;3 
~.0 ~-0 

'1·7 'f·/ 

Jj7; ;J.t, 
13./ 1.3·7 
f· 0 1·0 
t.f. u .;.o 
o-fi o -II 

:z. ·U ~·D 
l'P .7-- I;;? .;;.--

S'·k' 6-;% 
S' ._? S-.3 
7·'1 7. / 
/-{, 7.'& 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: 0 70/7.19-<)"'-. VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: F~ 
2nd reviewer: C 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SamoleiD: :1\'\ 

Surrogate 
Soiked 

Nitrobenzene-tiS £0.0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,]; 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sam ole ID: 

Surrogate 
Spiked 

Nitrobenzenewd5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol·d5 

2wFiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2wFiuoroblphenyl 

Terphenyl-d14 

Phenolwd5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

?>\. I t.'2-

-o-,.~ t.i 
?<l·~ bi 
'2.1-'~ sY 
2.\4 ·'iS .;~ 

zt.-i s~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

(g'J- 0 

bX 
~4 
9-1 
~ 
~.,_, 1/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37017~~"'- VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___£[ 
2nd Reviewer: Clc::..__ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 ' (SSG - SC)/SA 

RPD = I MSC - MSC I ' 2/(MSC + MSDC) 

Where: SSG= Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ _:_rO=--_-T.:...._...:.\ \ _____ _ 

~ 
Spike Sample Spiked Sample 

Ad~!t,y c{"~i~o/ c("=\~ ( IN(), 

I M~ ;!.,n " ·u 
"'" 

~ IJ.,, ----
Phenol 12>.L\"'' 3.£"0 t-JO ?--9.t..l 2..00 
N-Nitroso-di-n-propylamine I ~ ~~~""1 ~-2-l 

4-Chloro-3-methylphenol .v ¥ :3 H .. ~ . 1_ -~ ""1 
Acenaohthene I ?.A "'1 NO .:2.. ?(.., 2.-U~ 

Pentachlorophenol "~f> (, ."'! ""{ :l-.o.J-4- "J..<ib" 
Pyrene 'H4 '?>. ,;\) ~-1lo v~~ 

. 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

.. . '""'" .. . . ~ . . ~ -" I MSlMSD 

Percent Recovery Percent Recoverv I RPD 

" 
~- _ .. "· _, i 

44--'bl ~~ <t2- <t{j/ l I 
c::,\ "1.] qy 'lY """)/ r 
oa1... '/,1/ ~~ ~ '?/ :; 

1oV bst In 10 4- '-1 
.3~ .3-b <+I ttl 1~ J) 

10 111 -£) w ~ ? i 

I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: <37~17~ c;1q,_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _£I 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l<!J> 1}!..0 - ""'7 B 4 I' 

~ 
Spike Spike I I CS II . I CSO II 
Ad lit c~:_:j\(~iV' I II II < IMI1 ""V Percent Recove!1 Percent Recove!1_ 

I I"~ ~l"~n I 1"<: '-' ~l"~n "' •I• "' •I• 

Phenol ,0.3~ \JA o.o.;- t-Jt\ "''I 
ql 

N-Nitrosa.di-n-propylamine 3.'+0 10-;..- 107' 

4-Chloro.-3-methvlphenol ;3.\1 411 ~ v 
AcenafiDthene v :u~O <i4 %<} / 
Pentachlorophenol Co. (g 1 L\.9lo 1'1 1~ / 
Pyrene $."'>? lt ::,.,:;- "'\~ i' rVf'r/ 

/ 

1 csLI esc I 
RPD I 

/ 

/ 
v 

/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 6z 

A J N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = l&lli.l!YJ<DF\(2.0) Example: 
(A,.)(RRF)(V,)(V1)(%S) 

*'I !J.S:. A, = Area of the characteristic ion (EICP) for the Sample I.D. . 
compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

qqt,S [4o. a 2 (1 j I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or 
q '2.l,o '-1 "' 1- (1·10'\~ } (I g. oz. cr-) (o. grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. o.OCo7... ~a\~~ %8 = Percent solids, applicable to soil and soJid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37017A3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 5, 2016 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0-0.5 460-118466-1 Soil 08/08/16 
CFMW-EB27-AQ 460-118466-7 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
CFMW-045a-S0-0-0.5 460-118613-2 Soil 08/12/16 
CFMW-045a-S0-0-0.5MS 460-118613-2MS Soil 08/12/16' 
CFMW-045a-S0-0-0.5MSD 460-118613-2MSD Soil 08/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%BO) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB27-AQ and CFMW-EB28-AQ were identified as equipment blanks. 
No contaminants were found. 

4 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R {Limits) %R (Limits) Flag AorP 

LCS 460-384842 beta-BHC 63 (71-150) . UJ (all non-detects) p 
(CFMW-EB28-AQ) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

5 
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Due to LCS/LCSD %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are .considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-118466-1 

Sa mole Compound Flag A or P Reason 

CFMW-EB28-AQ beta-BHC UJ (all non-detects) p Laboratory control samples 
(%R) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 460-
118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
118466-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37017 A3a VALIDATION COMPLETENESS WORKSHEET Date: 7 ~~~ /Jb 
Page:_lof_? SDG #: 460-118466-1 level IV 

Laboratory: Test America Inc. Reviewer: p-7 
2nd Reviewer: cV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

d 
21> 
3£1 

4'2-
s1' 

6'~' 

7 

8 

9 

10 

1 

I ~alidatico Area 

Sample receiot/Technical holdina times 

GC Instrument Performance Check 

Initial calibration!JCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes If, 
I 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Taraet compound identification 

System Performance 

()voroll' ,, . 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

CtientiD 

CFMW-032a-S0-0-0.5 

CFMW-EB27-AQ 

CFMW-EB28-AQ 

CFMW-045a-S0-0-0.5 

CFMW-045a-S0-0-0.5MS 

CFMW-045a-S0-0-0.5MSD 

Notes: 

I I Ccmmeots 

A ,r:,. 
/:::, • 

.D.,p,.. • (. \lOY I \C.{ ... ;;.D 

D. 
NO e'b-
NIJ 
A 

t:-. 
:>vJ \..(!,.::, \1? 
tJ 
A 
/::::. 
D, 
.D. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

<:..d !!=. 

'Y !> 

D =Duplicate 
TB =Trip blank 

~ 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

460-118466-1 Soil 08/08/16 

460-118466-7 Water 08/08/16 

460-118613-1 Water 08/12/16 

460-118613-2 Soil 08/12/16 

460-118613-2MS Soil 08/12/16 

460-118613-2MSD Soil 08/12/16 

II 
L:\Roux Associates\Columbia Falls\37017A3aW.wpd 
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LDC#: .3fD17A~o... VALIDATION FINDINGS CHECKLIST 

SW 846 Method 

Evaluation mix standards analyzed prior to the initial calibration and at 
I of each 12-hour shift? 

endrin and 4,4'-DDT breakdowns,.::: 15% for individual breakdown in the 

Level IV checklist_8081A_rev01.wpd 

Page: _Lot~ 
Reviewer: f1 

2nd Reviewer: G· / 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
confirm %R? 

internal standard area counts within ± 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/Water. 

of each matrix? 

Overall assessment of data was found 

Level IV checklist_8081A_revo1.wpd 

Yes 

Page:_20t_Y 
Reviewer: FT 

2nd Reviewer: C / 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- - --· ----

A. alpha:BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrili N. Endosulfan sulfate V. Aroclor-1 016 DD. 2,4'-DDE LL. trans-Nonachlor 

. 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

·-

Nmes: __________________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp Jist pcb pest. wpd 



LDC #: ..37-D I 7"J-3q__ 

METHOD: v:c HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page:_(of_/ 

Reviewer: ___£I 
2nd Reviewer: cA.. 

1ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

evel IV/D Only 
'f)N N/A Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Comoound %R (Limits) %R(Limi~ RPD(Limi~& Associated Saf"!!E.!es Qualifications 

L~ o\1,0- .., ~ ~~ c-rl-ISOJ ( ) ( ) "3, til~ "tt. 0- ,. ..... a,, .JIU.~ /f--' tJV 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

) _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ' I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ) _L _l _L _l 

LCS_r1.wpd 



LDC #: 3 ":f-([) /7 fl--~ o... 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of 7 --
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 1.1920 

0.5571 

CLP1 1.0346 

0.4614 

Where: 

Recalculated 

100 

1.1920 

0.5571 

1.0346 

0.4614 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC #: -3] 0 I 7 /T;3o., 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ --6t ~ 
Reviewer: FT 

2nd Reviewer: .<:::1, 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 • (SIX) 

--

Calibration 

# Standard ID Date Compound 

1 !CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

--· ·-

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 

-



LDC#: ..37017 A a ... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C:: Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

--- -- -- ---- --- -- -

I B:ecalc!dafed I 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %0 
CCV CCV 

~d -'-l 'i, II (p \llo ~, ..... \t 0\Y\ \ e-vi' :Y roo 10 I l" 0 .9. O."'j 

o12. (, Me-11-o..S: 'I ~ v jDO I o I \OO. (p 0. (p 

\ C.'-~) 1 '1~. \ q~. I c.. '1 
_.J_ t i \0~ \0 v. '1 "Y.j_ 

C!C.N- ~ ~I\:!:> l\lo IO 0 roo. I c.J 
q-o. <;s' q!>· ~ U[)!:>U h."J..-
"'\5:1 9<6:1 "'. :> 

' v "'\"!·~ 9'1-l£ 0.:;~.--

C{L \1 - '5"' ~ 1r~ l11o I o~ '~~.(.. 't· ~ 
0 T 'tO toO 1 ao. '2- o·v 

w,.'-1 C/6. 'i. II,:;~-
__... 

'6':\.C' {K . .:; I; !t 1:(1 . .,. 

Page:_laf_7 

Reviewer:____EI 
2nd Reviewer: ~ 

I Becalc11lated 

I %0 

0 - "'1 
tJ.{o 
!,.""\ 

?-."] 

0 

(,p 

"'"-' 0.}--"' 

'-t.(.. 
o.:v 
~~ '2-
I ;;J..,.:; 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: c=fQ/7/)-3ct... 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_£f_/ 

Reviewer:___.EI 
2nd Reviewer: """---

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)/ CCV I ID Date Compound 
CF/ Cone. # 

CCV Cone. 

1 cu.\) st/11..\ll. -ev-Jo:-u.\¥1-ll \ CA.~ f- tOO \O(p 

'01l./ m~\Wol<"' ~IIIlo v I o2> 
I '"' Mf \ "\-:? ·2> 
¥ "'? .£., 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

iO(p (o • .:z.. (o.r 
103 ~. I 3· 
13-3 ~-7 l.-
"r~.t... ~-<./ ~ -t..J 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:__!of~ 
Reviewer: FT 

2nd reviewer: o· / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

Samole ID: Ji:-1\. 

Surrogate 
Surronate Column Soiked 

I I I I 
T etrachloro-m-xylene 1\..1.. V:Y !i\?.0 
Tetrachloro-m-xylene 

Oecachlorobiphenyl 4~"' I. 
Decachlorobiohenvl 

Sa mole ID: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblnhenvl 

SamoleiD: 

Surrogate 
Surronate Column Sclked 

II I I I 
Tetrachloro·m-xylene 

Tetrachtoro-m·xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

SamoleiD: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Surrogate Percent 
Found Recoverv 

I Ref?:orted 

c; \., \0'? 

5~ . .,/ \0 €J 

Surrogate Percent 
Found Recoverv 

I Re(?:orted 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I Re!;!orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
10~ rJ 

/ 

IO~ t) 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Nmes:·---------------------------------------------------------------------------



LDC#: 3JO/ 7/73<>- VALIDATION FINDINGS WORKSHEET Page· / ./ ._of 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 oo• (SSC-SC)/SA 

RPD = I MS - MSD I • 2/(MS + MSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

MS/MSD samples: __ -=§c.....o~_!,..=:_ _______ _ 

------ MatrixSpike I MatrixSpikeDuplicate II MS/MSD I 
Percent Recovery I Percent Recovery II RPO I 

MSD J Reported J Recalc. IJ Reported J Recalc. Jl Reported J Recalc. I 
gamma-BHC lo.Js;rJ_ t-JO J().t'+O lo.t?~ II <>tP' l_"tr_ll_9o_ I '10 II'J.- I I "}-> 

4,4'-DDT -i I II t-~0 II o t?'\ I 0 -t?o II 'i-1 I <(1 IL'l4P _I_ ~ _ J 1 1 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: 3~0!7/13 "- VALIDATION FINDINGS WORKSHEET Page:_'6'f 7 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer: F2 

2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: · 

% Recovery ~ 1 oo• (SSC-SC)/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

SC -= Concentration 

RPD ~ I LCS - LCSD I • 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: LeJ.::>. 'floO - ? ':11 go o ? 

I~ LCS I' LCSD II LCS/LCSD I 
_ Percent Rec()very_j __ Percent Recovery II RPD I' 

LCS LCSD LCS 
1

{ Reported-- T Recalc. --~[ _Report~ L g_ecalc. JJ R~ported f Recalc. I 
gamma-BHC 

I ~~ II b.~~~ ~~ 4,4'-DDT o.,,, "'-::, I "'-~ II I ~ 
J_..-----'>4o I cf & I wIT 

~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_peslwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: ?2 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer: 

1 G c 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IA)(J.l(VJIDFll2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample I. D. \-C....'::;. '\lao- 3,69JO? 
compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard 

( !:\'5 0~'0\!o~) (\DO) (,o) 
I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or 
('?-';i.e 9:J (.."1~) (\·0? l.t>) (\S") ( )vv-V) 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 0. "' M(j \\<a Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

.c_ 

RECALC_pest.wpd 



LDC Report# 37017A3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0-0.5 460-118466-1 Soil 08/08/16 
CFMW-032a-S0-0.5-2 -460-118466-3 Soil 08/08/16 
CFMW-032a-S0-1 0-12 460-118466-4 Soil 08/08/16 
CFMW-Dup21-SO 460-118466-6 Soil 08/08/16 
CFMW-EB27-AQ 460-118466-7 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
CFMW-045a-S0-0-0.5 460-118613-2 Soil 08/12/16 
CFMW-045a-S0-0.5-2 460-118613-3 Soil 08/12/16 
CFMW-045a-S0-1 0-12 460-118613-4 Soil 08/12/16 
CFMW-032a-S0-0.5-2MS 460-118466-3MS Soil 08/08/16 
CFMW-032a-S0-0.5-2MSD 460-118466-3MSD Soil 08/08/16 
CFMW-045a-S0-0-0.5MS 460-118613-2MS Soil 08/12/16 
CFMW-045a-S0-0-0.5MSD 460-118613-2MSD Soil 08/12/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37017A3B_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
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Spike ID MS(%R) MSD(%R) Affected 
(Associated Samples) Compound (Limitsi (Limits) Compounds FlaQ A or P 

CFMW-032a-S0-0.5-2MS/MSD Aroclor-1 016 (CLP2) - 140 (29-135) All compounds NA -
(CFMW-032a-S0-0.5-2) Aroclor-1260 (CLP2) - 138 (29-135) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-032a-S0-10-12 and CFMW-Dup21-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
118466-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37017 A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-118466-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: r /tr>};w 
Page:__Lof_7 

Reviewer:------t::? . 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Ccmmeots 

I. Sample receipVTechnical holdinQ times A1.b 
II. Initial calibration/leV AA '/o f-:::.0 / I c.{ ,L 7-0 -

ContinuinQ calibration 1::,_ ' c»> !:: ~o Ill. 

IV. Laboratory Blanks " v. Field blanks N 
VI. Surroaate soikes / \? A 

' -!>vJ VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples h.. L<'A lO 
IX. 

X. 

XI. 

~II 

Note: 

1 1 
2 1 

3 l 
4 I 
s':> 
6 ~ 

7'1-
8 j. 

gy 
10 I 
11 I 
12.,. 

13 
1 

14 

15 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

In, oil ,, "' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-032a-S0-0-0.5 

CFMW-032a-S0-0.5-2 

CFMW-032a-S0-1 0-12 

CFMW-Dup21-SO 

CFMW-EB27-AQ 

CFMW-EB28-AQ 

CFMW-045a-S0-0-0.5 

CFMW-045a-S0-0.5-2 

CFMW-045a-S0-1 0-12 

CFMW-032a-S0-0.5-2MS 

CFMW-032a-S0-0.5-2MSD 

CFMW-045a-S0-0-0.5MS 

CFMW-045a-S0-0-0.5MSD 

0 
'{) 

tJ9 O:::-
A 
A 

/>.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1@ llllP. 11-l.a- ?~4-i'O'e> f1L >-\I':> 1.\-l.O ~ ?OS '\'tiP I 
1-{1;) - ?>~ 5ooY ~ - ?~'\ '&'\~ 

L:\Roux Associates\Columbia Falls\37017 A3bW.wpd 

? ~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-118466-1 

460-118466-3 

460-118466-4 

460-118466-6 

460-118466-7 

460-118613-1 

460-118613-2 

460-118613-3 

460-118613-4 

460-118466-3MS 

460-118466-3MSD 

460-118613-2MS 

460-118613-2MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Water 08/08/16 

Water 08/12116 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/12/16 

Soil 08/12116 

I 



VALIDATION FINDINGS CHECKLIST 

of each matrix? 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

Page:Lof 7-
Reviewer:--.£2_, 

2nd Reviewer:~ 



LDC#: ~"'!0 17 A-o~ 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:_!:-ot ?--
Reviewer: F7 

2nd Reviewer: (V 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC 1. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::-------------------------------------------------------============================================================ 

C:\Users\ftanguilig\Documents\WORKsHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 
.310!7 ;42>}:; 

METHOD: ~ HPLC 

I A't I'll£"'\ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

..XN_jj/A W W ._.._. ._.,I '"''"'' 101_,.._. ._.., ''-"'}"-'-"""' ._.. '-''] "-"' ._,._.,I 11""1'-''-' 1'-'1 ._.,_....,,I I I,._.~, IH ""' -.wo 1 .... 1 1'-"'"'-'1 '-" ._.._.lllr-'1 ........ 1>.~1 ........ U .... I I ........ I'"''-' I lVI 111'-'U : 

Y/NIN/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS MSD 
# MSIMSDID Compound %R (Limits) %R (Limits) RPD (Limits! Associated Samples 

\0 -\ ,, " ( Cl-f)..J ( ) \'\0 -< ;L"H?~ ( ) j, 

~s r e.v''').! ( ) 1~10 ( -.1- ) ( ) -~ 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD_r1.wpd 

/ / Page:_of_ 
Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

JfJJJv/A (~D J 
~ ' 

I.,.~ ...u.T(!;l../ 
II 



LDC#: .3 7'-o I 7 J"'!-C, b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/1212016 PCB 1260-1 RTX CLPI 

GC09 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0391 0.0391 

0.0220 0.0220 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0432 0.0432 9.7 

0.0236 0.0236 6.7 

Recalculated 

%RSD 

I 

9.7 

6.7 



LDC#: o3~oJ7/13b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ "6t __ / 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum ofthe CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: o~ol?qoj; 

METHOD: GC ,.------ HPLC -----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer:_EI 
2nd Reviewer:G:::l,. 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

10 Date Compound 
Average CF(ICAL)/ CCV I CF/Conc. # 

Cone. CCV 

1 WJ-'i oS h (., ll\., \1-C.o-_l R \)<. c..vf') \00 0 \OlD 
o11--2-r Cl-\.i'\ JO~ LJ "t~'Z--

2 <!AW-1 o~ 1 ,:,lllo 
I 1 oco o ~'09 

\1 "<'l J '~ "''"1. --z._ 

3 c!eAI-"\ ~ "" /II.. j_ l 1\\0 
t>'il02 ~ J 1010 

4 w.~--=, 'itllb Ilia I !Ol..O 

o1'i ll" 
1o4" 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

l<l-=\-0 lo .-; /:,.1 
~liY J. ~ I~ 

9i"'l I· I 1· I 
"'"'.Y o.{ o-..k 

Ill? \I. 2- l\·Y 
10=10 l·l 7~1 

jo/,O '5-C:, \.-J..,__ 
10'-1 0 :.· v 3·Y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 

METHOD: 

..3:;o;7"1-~ 

---GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: "' 

Surroaate 

I 

I 

Q:.f::, 

w 

SampleiD· 

Surrogate 

I 

Surrogate Compound 

A Ch1orobenzene (CBZ) G 

B 4-Bromonuorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

E 1.4-Dichlorobutane K 

F 1 4-Difluorobenzene lDFB) L 

SURRCLC_r1.wpd 

Where: SF;;,- Surrogate Found 
SS =Surrogate Spiked 

I_ Column/Detector l Surrogate I Surrogate 
Sp!ked Found 

I I I 

I ~~-1 
g>.O 

I 

~:r 

} ?-~ .} 

-·· 

I I Surrogate I Surrogate 
Column/Detector Spiked Found 

I I I 

Surrogate Compound Surrogate Compound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl {DCB) 

n-Triacontane p 1-methylnaphlhalene 

Hexacosane Q Dlchlorophenyl Acetic Acid (DCAA) 

Bromobenzene R 4-Nitroohenol 

I 
I 

I 

J 
I 

s 
T 

u 
v 
w 
X 

Page: /of_/ 
Reviewer: FT 

2nd reviewer: ~ 

Percent I Percent 

I 
Percent J Recovery Recovery Difference 

Reeorted I Recalculated I 
~) 

I 

51 

I 
0 

I 
~I, ~"' 'J 

Percent I Percent I Percent 
Recovery Recovery Difference 

Re~orted I Recalculated I 

-- --- -

Surrogate Compound Surrogate Compound 

1-Ch!oro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphlhalene 

Tripentyltin AA Chloro-octadecane 

Tri-n-propyllin BB 2,4-Dlchlorophenylacetic acid 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Triohenvt Phosohale 



LDC#: 37-o/7 ry6_};; 

/ 
METHOD:_ GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

/ / 
Page:_of_ 

Reviewer:_____EI 
2nd Reviewer:~ 

The percent recoveries (o/oR) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 • (SSC - SC)/SA Where 

RPD =(({SSCMS - SSCMSD} • 2) I (SSCMS + SSCMSD))"1 00 

MS/MSD samples: -1- 1\ 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD =Matrix spike duplicate 

,- --] ~;b I Spike Sample I Matrix spike II Matrix Spike Duplica. te II . MS/MSD I 
Co . Concer1t,ration I II II I 

1 Compound ) ( •~ - ::.V Percent Recovery Percent Recovery RPDI 

MSD -- __ MS ~ ··uMSD _ I Reported I Recalc. ![Reported I Recalc. ![Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 
--

Benzene (8021B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2.4,6-Trtnitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I frn> c:-lo ( 14 0 l.o-oE> 0 lo ·:>"\ <>'\ \.) _i2_ I o-'\-~0 0 .t.\<0 'J..-11 \l-? \"Y? \?Y I\~ _]_ 1) 

--·----

Comments: Refer to Matrix_fu!ikel_Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: 3 ~0/7/J~ VALIDATION FINDINGS WORKSHEET 

METHOD: 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

~-HPLC 

Page:__j)f_/ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery= 1 00 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: \J'J> !\!.()- ?'01:\J "0 "Q 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

,- - ~ Spike = Spike Sample I LCS II LCSD II LCS/LCSD II 
,l_~poiJil<l__ _j ( ~d\'fl.."-1 ~'::'\'h;/ \ Percent Recovery \\ Percent Recovery \\ RPD 'I 

LCS 'i -u::'so LCS '-..JI 'icso \ Reported \ Recalc. \\ Reported \ Recalc. II Reported \ __ Recalc. \ 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2.4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310) 

HMX (8330) 

2.4.6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~ c-1...-r \l-rO tJ o.:,~ ~ ~- 0-'\0~ AA-- p--1 P--1 NIT-

.. uuu Refer to I rv Control Samole/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when rep J results do 

not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 37ol7/}-db VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

~ j WA 

~ 

~ HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= fA\fFv\(0!) Example: 

Page: fof~ 
Reviewer: _____.EI 

2nd Reviewer:~ 

(RF)(Vs or Ws)(%8/100) 
Sample ID. ~~'> LJbo- ??'8~1/d Compound Name fc.£> \~(o U 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound Concentration = lo 10-::} • 0 ( \0} 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample 10 

12.c, o - I -

.., 

b(?;, 

~u.,.... 

"~~ 

Compound 
( 

1£113.) ( :KJ)_ ) 
leo~ I(..,-( Q. 01..7C: l 

/ 

'10 

(15) (, \000) 

0 . ., 0 t;' ""'"' l r 
'' ~ 

Reported Recalculated Results 
Concentrations Concentrations 

) ( ) 

IU.o -1 "' ~1}~·20 ., .:: !,J.l-j.y 

~ .:: &1_3_· ~ 
~ .:: bJ-?.'1 
~ :: ~o.9 
{o ~ bo(p.(p 

7 - ~.,. ':> -
_<{:;: too2 .1 

Comments: (, <!l ':\. • 0 

SAMPCLC_r1.wpd 

Qualifications 
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LDC Report# 37017A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectJSite Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0-0.5 460-118466-1 Soil 08/08/16 
CFMW-032a-S0-0.5-2 460-118466-3 Soil 08/08/16 
CFMW-032a-S0-1 0-12 460-118466-4 Soil 08/08/16 
CFMW-032a-S0-43-48 460-118466-5 Soil 08/08/16 
CFMW-Dup21-SO 460-118466-6 Soil 08/08/16 
CFMW-EB27-AQ 460-118466-7 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
CFMW-045a-S0-0-0.5 460-118613-2 Soil 08/12/16 
CFMW-045a-S0-0.5-2 460-118613-3 Soil 08/12/16 
CFMW-045a-S0-1 0-12 460-118613-4 Soil 08/12/16 
CFMW-045a-S0-86-91 460-118613-6 Soil 08/12/16 
CFMW-032a-S0-0.5-2MS 460-118466-3MS Soil 08/08/16 
CFMW-032a-S0-0.5-2MSD 460-118466-3MSD Soil 08/08/16 
CFMW-032a-S0-0.5-2DUP 460-118466-3DUP Soil 08/08/16 
CFMW-EB27 -AQMS 460-118466-?MS Water 08/08/16 
CFMW-EB27 -AQMSD 460-118466-?MSD Water 08/08/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37017 A6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 9012B 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Cyanide 0.0167 mg/L CFMW-045a-S0-0-0.5 
CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12 
CFMW-045a-S0-86-91 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Reported Modified FinaJI 
Sample Analyte Concentration Concentration 

CFMW-045a-S0-0.5-2 Cyanide 0.072 mg/L 0.072U mg/L 

CFMW-045a-S0-1 0-12 Cyanide 0.024 mg/L 0.024U mg/L 

V. Field Blanks 

Samples CFMW-EB27-AQ and CFMW-EB28-AQ were identified as equipment blanks. 
No contaminants were found. 

4 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFMW-032a-S0-0.5-2MS/MSD, no data were 
qualified for Fluoride percent recoveries (%R) outside the QC limits since the parent 
sample results were greater than 4X the spike concentration. For CFMW-EB27-
AQMS/MSD, no data were qualified for Total Cyanide %Rs since the sample was 
improperly spiked per the laboratory's case narrative. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A orP 

LCS/D Fluoride 116 (90-110) - J (all detects) p 
(All soil samples in SDG 
460-118466-1) 

Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-032a-S0-10-12 and CFMW-Dup21-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mo/Kol 

Analyte CFMW-032a-50-1 0-12 CFMW-Dup21-50 RPD (Limits) Flag AorP 

Total cyanide 0.063 0.057 10 (S50) - -

Total organic carbon 866 976 12 (S50) - -

Fluoride 1.57 1.59 1 (S50) - -

5 
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X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to LCS/LCSD o/oR, data were qualified as estimated in nine samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-118466-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFMW-032a-S0-0-0.5 Fluoride J (all detects) p Laboratory control samples 
CFMW-032a-S0-0.5-2 (%R) 
CFMW-032a-S0-1 0-12 
CFMW-032a-S0-43-48 
CFMW-Dup21-SO 
CFMW-045a-S0-0-0.5 
CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12 
CFMW-045a-S0-86-91 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-118466-
1 

Modified Final 
Sample Analyte Concentration AorP 

CFMW-045a-S0-0.5-2 Cyanide 0.072U mg/L A 

CFMW-045a-S0-1 0-12 Cyanide 0.024U mg/L A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-118466-1 

No Sample Data Qualified in this SDG 

7 
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VALIDATION COMPLETENESS WORKSHEET LDC #:_3""7""0""1,_,7 A_,6'----
SDG #:.---'4"'::6:"'0-:.c1-':18""4""66"7--,_1 -:-
Laboratory: Test America. Inc. 

Level IV 
Date: "'h'-\ \'lo 
Page:~of~ 

Reviewer: 2> <;;;) 
2nd Reviewer: a../ 

I S,OD.C> 
M ETH 0 D: (Analyte )_::':-T'::'ot~a'-:1 C;<,y~a!!.Jn'!"id~e'-':I'=E7-PA"'-"S'-"W-"'8"'4"'6'-'M""e"-'t'-'ho,d'-'9"-'0"-'1"'2"'B.L.) ._,_F_,Iu.,o"-'ri,.,de"-'-'1 E:!P:.t:.A'-'S"-W"-""B:t:46"--"'M"'e"'th,o,.d_,9,.0><56,A:>Jlc..._ ___ _ 

TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn A[ea 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. Sam ole result verification 

"' I Ovo.oll ,, --
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032a-S0-0-0.5 

CFMW-032a-S0-0.5-2 

CFMW-032a-S0-1 0-12 

CFMW-032a-S0-43-48 

CFMW-Dup21-SO 

CFMW-EB27-AQ 

CFMW-EB28-AQ 

CFMW-045a-S0-0-0.5 

CFMW-045a-S0-0.5-2 

CFMW-045a-S0-1 0-12 

CFMW-045a-S0-86-91 

CFMW-032a-S0-0.5-2MS 

CFMW-032a-S0-0.5-2MSD 

CFMW-032a-S0-0.5-2DUP 

CFMW-EB27-AQMS 

CFMW-EB27-AQMSD 

I I Comments 

p..... ~\k\'2-\W:l 

~ 
~ 
t>... 

1-J'O 'G.~-= tro"'\ t"""'"' ( ~'l;2-~ 
sw ""'""\<::> = c~'L , ,-z., c \S, '"' "> 
~ ~~ 

$"vJ ' 
~ ~Q ~ 

sw 'r'\;>-= (,_~ '~) 
p._ 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

460-118466-1 

460-118466-3 

460-118466-4 

460-118466-5 

460-118466-6 

460-118466-7 

460-118613-1 

460-118613-2 

460-118613-3 

460-118613-4 

460-118613-6 

460-118466-3MS 

460-118466-3MSD 

460-118466-3DUP 

460-118466-7MS 

460-118466-7MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Water 08/08/16 

Water 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/12/16 

Soil 08/08/16 

Soil 08/08/16 

Soil 08/08/16 

Water 08/08/16 

Water 08/08/16 

V:\LOGIN\RouxAssociates\Columbia Falls\37017A6W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method:Jnorganics (EPA Method .<k. W.( ) 

Validation Area Yes No NA 

I. Technical holding times 
~ 

All technical holdinQ times were met. 

Cooler temoerature criteria was met. / 

II. Calibration 

Were all instruments calibrated dailv, each set~up time? .r 

Were the orocer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? r 
Were all initial and continuing calibration verification %Rs within the 90~110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

/ 
Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
/ validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).;:: 20% for 
waters and .::: 35% for soil samples? A control limit of.::: CRDL(.:s 2X CRDL for soil) / was used for samples that were.::: 5X the CRDL, including when only one of the 
d~plicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) , 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? -
Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 
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2nd Reviewer: c./ 
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VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample. Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. / 
Taraet analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 
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LDC #: 3'\~'\1\10 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

l!':~mnfp In 

[-S, 1 \)-\\ 
1 pH TDS cr/F) No, No, so 0-PO, Alk~~ NH, TKN/oc)cr6+ CIO 

I pH TDS Cl--;; NO, NO, SO 0-PO, Alk '(;'N NH, TKN ¥c Cr6+ CIO 

(9-1 I pH TDS CI(F) NO, NO, SO 0-PO, Alk ~NJNH, TKN TOC Cr6+ CIO 
~ 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

().c_ '-It-\~ pH TDS Cl (F) NO, NO, SO 0-PO Alk,f~NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO SO 0-PO Alk ~ NH TKN TOC Cr6+ CIO 

{)_G'..\-..l, pH TDS CI(F )No, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

()L '-\~:\\o I pH TDS Cl F NO, NO, SO, 0-PO Alk t~NH, TKN TOC Cr6+ CIO 
~ 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

' pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ Cl04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO NO SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

'pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

nH Tnf': C:l F NO. NO. !':0. 0-PO Alk C:N NH. TKN TOC: C:rR+ C:IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: o;;;z 

Comments: ___________________________________ _ 
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LDC#: 37017A6 

METHOD:Inorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

37017A6.wpd 

Page:___1ofj_ 

Reviewer: ~""'\,Q 
2nd Reviewer: .:::;,_ 



LDC #: 37017A6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_\~ofj_ 
Reviewer: ~ 

2nd Reviewer: c--_ 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
~ of 4 or more, no action was taken. 

RA'J N/A Were all duplicate sample relative percent differences (RPD) =:20% for samples? 
.b!:VEL IV ONLY: 

( Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 
r._ ----

MS MSD 

" "n ..... · ....... • • r:>r:>n II • • o\ 

15/16 w Total CN 0 (75-125) 0 (75-125) All Waters No Qualj_MS/D not ~ikec:!l. 

Comments: 12/13: F > 4X 

37017A6.wpd 



LDC#: 37017A6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples !LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

B ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 

:--'=1~"-'N~/Ac:;. Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
JJIVELIVONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD ~'"""-"'" .... A .~. or.D m · •' '!.R mm;tsL fHmitsl.. 

LCS/D s F 116 (90-110) All Soils 

Page:__lofi_ 

Reviewer:~ 
2nd Reviewer: C\ -

I 

Jdet/P (de_!)_ 

--·· 

Commenffi:--------------------------------------------------------------------------------------------------------------------
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LDC#: 37017 A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mglkg) 

Analyte 3 5 RPD (s50) 

Total Cyanide 0.063 0.057 10 

TOC 866 976 12 

Fluoride 1.57 1.59 1 

Page:_\_otl_ 
Reviewer: ~"'=> 

2nd Reviewer: ;:/ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD _inorganic\37017 A6.wpd 



LDC#: Slo..'"\~\0 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: g)\""\.\\ '<0 

Page:_\_ of_\_ 
Reviewer: ";;, ~ 

2nd Reviewer:_~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:ID..l \'-"1:'..1.\_\ 
Calibration verification 

5L~ \"S"'.~~ 
Calibration verification 

)L'-l \S~ 
Calibration verification 

Analyte 

L~ 

c.-0 

\e>C....... 

'?" 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~ 
(), 7-Ytw~ '-

~ 

'&~ 
~'-

D_"\o~"* 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or ,.Z r or ,.Z (Y/N) 

0 -0.0166 

0.01 0.419 0.99993 0.99998 

0.025 1.1 ~~ 
0.05 2 

0.1 4.03 

0.2 8.12 

0.4 15.9 

""\~ ~ 0-'"L~ ....... \~1~~ \.ob('..?-

So\~" l-Gt:>/',(2..- i..o\.I'Q~ ~* 
_, 

f- \ ~'- qD,\.t-~~ Oto "<*1-~ ~ 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

'\<~~~ 



LDC #: '?;1. "\:) n ~ 

METHOD: lnorganics, Method s; eR.....- ~' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \of \ 
Reviewer~Q 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LL-S Laboratory control sample 

\ 10'-\."1..--

\AS Matrix spike sample 

\~'-~\0 

0-S'O Duplicate sample 

\~,,~o-, 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True 1 D 
(units) 

\oL s \. ?..-"1--~~ S\lo~~ 

(SSR-SR) 

G.) \.0.,\.o ~~ z_l..o~~ 

?- I.\..\,\ I ~'j \.s ~q, ¥9 
""'':S 

I eecalc1llated 

II 
B:eQoded 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

'6%.~%'?- ~:&X~ _j 

q~'%\2- q~ot,~ 
j* 

l-=>/,~ \.%~ ~ 

Commenrn: ____________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ___,;3o"""'"'o....-=c__:~=..:..:::::o.... __ 

Page:___l_of_\_ 
Reviewer: ::\'0 / 

2nd reviewer: G·£ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :--c:-::---'{j"'='s=-"')-<-..,~.:o.....-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = A _ (_- t q,["\ ."\"<:;,'2. ~ 

\. n,(?~_'-\:5,\ 

# Sample ID 

\ 
L-

:> 
4 

s 
I. 

'6 
~ 
\0 
\\ 

Recalculation: 

Analvte 

c.w 
C..N 
"T-;:,C 

~-oC-

~ 

\=-
\:X..-

\o(__ 

~ 
p 

Reported Calculated 

Co~ce..,~~ration Conc~~.tration Acceptable 
I. . ) CY/Nl 

n -~\ .._, o,~o '6"*-
{) ,\ '0 0.\o 5 
'3\do 8Jck, 

\'S"bCO \:,;;oo 
\ ,.S"l t -S""i 

""Z.. \ ,'t:, '"""\ '- Z.!.'t:,~\'-
z..,:'Sbo .._, z._,SJ:,o0 

Z>cg:x..) -zo:soo 
l\9·1 tb~ 

U..,··s::;, '-\."S..> ..j( 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37017 A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

September 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-118466-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032a-S0-0-0.5 460-118466-1 Soil 08/08/16 
CFMW-032a-S0-0-0.5Pb 460-118466-2 Soil 08/08/16 
CFMW-032a-S0-0.5-2 460-118466-3 Soil 08/08/16 
CFMW-032a-S0-1 0-12 460-118466-4 Soil 08/08/16 
CFMW-Dup21-SO 460-118466-6 Soil 08/08/16 
CFMW-EB27 -AQ 460-118466-7 Water 08/08/16 
CFMW-EB28-AQ 460-118613-1 Water 08/12/16 
C FMW-045a-SO-O-O. 5 460-118613-2 Soil 08/12/16 
CFMW-045a-S0-0.5-2 460-118613-3 Soil 08/12/16 
CFMW-045a-S0-1 0-12 460-118613-4 Soil 08/12/16 
CFMW-032a-S0-0.5-2MS 460-118466-3MS Soil 08/08/16 
CFMW-032a-S0-0.5-2DUP 460-118466-3DUP Soil 08/08/16 
CFMW-045a-S0-0-0.5MS 460-118613-2MS Soil 08/12/16 
CFMW-045a-S0-0-0.5DUP 460-118613-2DUP Soil 08/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Methods 7470A/7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples CFMW-EB27-AQ and CFMW-EB28-AQ were identified as equipment blanks. 
No contaminants were found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB27-AQ 08/08/16 Calcium 300 ug/L CFMW-032a-S0-0-0.5 
CFMW-032a-S0-0.5-2 
CFMW-032a-S0-1 0-12 
CFMW-Dup21-SO 

CFMW-EB28-AQ 08/12/16 Calcium 294 ug/L CFMW-045a-S0-0-0.5 
Iron 129 ug/L CFMW-045a-S0-0.5-2 

CFMW-045a-S0-1 0-12 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

CFMW-032a-S0-0.5-2MS Antimony 51 (75·125) UJ (all non-detects) A 
(CFMW-032a-S0·0·0.5 
CFMW-032a-S0-0.5-2 
CFMW-032a-S0·1 0·12 
CFMW-Dup21-SO) 

CFMW-045a-S0-0-0.5MS Selenium 62 (75-125) J. (all detects) A 
(CFMW-045a-S0-0·0.5 UJ (all non-detects) 
CFMW-045a-S0-0.5·2 Vanadium 72 (75-125) J- (all detects) 
CFMW·045a-S0-1 0-12) UJ (all non-detects) 

For CFMW-032a-S0-0.5-2MS, no data were qualified for Aluminum, Barium, Calcium, 
Iron, Magnesium, and Manganese percent recoveries (%R) outside the QC limits since 
the parent sample results were greater than 4X the spike concentration. 

For CFMW-045a-S0-0-0.5MS, no data were qualified for Aluminum, Barium, Calcium, 
Lead, Magnesium, Manganese, and Nickel percent recoveries (%R) outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID 
(Associated Samples) Analyte RPD (Limits) Flag A or P 

CFMW·045a-S0·0·0.5DUP Lead 49 (S20) J (all detects) A 
(CFMW-045a-S0-0-0.5 
CFMW-045a-S0·0.5-2 
CFMW-045a-S0-1 0-12) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

5 
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Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-032a-S0-10-12 and CFMW-Dup21-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mQ/KQ) 

Analvte CFMW-032a-50-1 0-12 CFMW-Dup21-50 RPD (Limits) Flaa A or P 

Aluminum 9740 10500 8 (S50) - -

Arsenic 4.4 4.2 5 (<50) - -

Barium 54.0 56.4 4 (S50) - -

Beryllium 0.31 0.44 35 (S50) - -

Calcium 1100 1160 5 (S50) - -

Chromium 8.8 10.0 13 (S50) - -

Cobalt 6.0 5.9 2 (S50) - -

Copper 14.4 13.5 6 (S50) - -

Iron 13400 14800 10 (S50) - -

Lead 7.3 7.1 3 (S50) - -

Magnesium 8300 8990 8 (S50) - -

Manganese 304 300 1 (S50) - -

Mercury 0.012 0.015 22 (S50) - -

Nickel 12.0 12.1 1 (S50) - -

Potassium 622 595 4 (S50) - -

Sodium 168 184 9 (S50) - -

Vanadium 9.8 8.8 11 (S50) - -

6 
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Concentration (mg/Kg) 

Analyte CFMW-032a-S0-1 0-12 I CFMW-Dup21-SO RPD (Limits) Flaa A orP 

I Zinc I 
35.6 

I 
36.1 

I 
1 (~50) 

I - I - I 
XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R and DUP RPD, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-118466-1 

I Sam~le I Anal:t,te I Ftaa I A or PI 
CFMW-032a-S0-0-0.5 Antimony UJ (all non-detects) A 
CFMW-032a-S0-0.5-2 
CFMW-032a-S0-1 0-12 
CFMW-Dup21-SO 

CFMW-045a-S0-0-0.5 Selenium J- (all deJects) A 
CFMW-045a-S0-0.5-2 UJ (all non-detects) 
CFMW-045a-S0-1 0-12 Vanadium J- (all detects) 

UJ (all non-detects) 

CFMW-045a-S0-0-0.5 Lead J (all detects) A 
CFMW-045a-S0-0.5-2 
CFMW-045a-S0-1 0-12 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Duplicate sample analysis 
(RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-118466-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Field Blank Data Qualification Summary - SDG 460-118466-1 

No Sample Data Qualified in this SDG 
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LDC #: 37017A4a 

SDG #: 460-118466-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020N7470N7471B) 

Date: Ot \1'4. \' \o 

Page:__\,of_j__ 
Reviewer: L"iV 

2nd Reviewer: a,Z 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Yalidaticc Ama I I Ccmmects 

I. Samole receioVTechnical holdino times ~ g, \q,~\"2..-\\\0 

II. ICP/MS Tune {\ 
Ill. Instrument Calibration ;3,\to...) 

IV. ICP Interference Check Sample (ICS) Analysis /A. 
v. Laboratory Blanks ~ 
VI. Field Blanks sw £'_~::. (\Q) (_-,) 

VII. Matrix Spike/Matrix Spike Duplicates &.0 '1-\.S =- c_" '""' C.. '-"Z.. 1 
VIII. Duplicate sample analysis &0 'V---R 
IX. Serial Dilution ~ '2:€-~ :;..(_~ (_)!,.') 
X. Laboratory control samples ~ U-'S ~ ~ 
XI. Field Duplicates ~w ~"<V :: ( '4 .. , '\ 

XII. Internal Standard OCP-MSl p,.__ 

XIII. Sa mole Result Verification f\ 
. liiV I ()vo.oll -• n ::,_ 

Note: A = Acceptable NO= No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032a-S0-0-0.5 

CFMW-032a-S0-0-0.5Pb 

CFMW-032a-S0-0.5-2 

CFMW-032a-S0-1 0-12 

CFMW-Dup21-SO 

CFMW-EB27 -AQ 

CFMW-EB28-AQ 

CFMW-045a-S0-0-0.5 

CFMW-045a-S0-0.5-2 

CFMW-045a-S0-1 0-12 

CFMW-032a-S0-0.5-2MS 

CFMW-032a-S0-0.5-2DUP 

CFMW-045a-S0-0-0.5MS 

CFMW-045a-S0-0-0.5DUP 

FB = Field blank 

V:\LOGIN\Roux Associates\Cotumbia Falls\37017 A4aW.wpd 

~~\ 
lt 

b<::>w 

~ 

EB = Equipment blank 

LabiD Matrix Date 

460-118466-1 Soil 08/08/16 

460-118466-2 Soil 08/08/16 

460-118466-3 Soil 08/08/16 

460-118466-4 Soil 08/08/16 

460-118466-6 Soil 08/08/16 

460-118466-7 Water 08/08/16 

460-118613-1 Water 08/12/16 

460-118613-2 Soil 08/12/16 

460-118613-3 Soil 08/12/16 

460-118613-4 Soil 08/12/16 

460-118466-3MS Soil 08/08/16 

460-118466-3DUP Soil 08/08/16 

460-118613-2MS Soil 08/12/16 

460-118613-2DUP Soil 08/12/16 

I 



LDC #: g"[ O\.\.~<>.. VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60106/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,..... 

Cooler temperature criteria was met. /" 

1/. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? r 

Were %RSD of isotopes in the tuning solution .s:5%? 
/ 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,..... 

Were the orooer number of standards used? 
_,.....-

Were all initial~~~ ~ontinuing calibration verification %Rs within the 90-110% (80-
120% for mercu QC limits? 

,.-

Were all initial calibration correlation coefficients > 0.995? r 

IV. Blanks 

Was a method blank associated with every sample in this SDG? /" 

Was there contamination in the method blanks? If yes, please see the Blanks ,..... 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ..-

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or _/ 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentralion exceeded the spike ~ 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were~ SX the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
./ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l_of? __ 
Reviewer: "iS.'> 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.81 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) 
of the intensiiv of the internal standard in the associated initial calibration? 

~ 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX ICP Serial Dilution 

Was an ICP serial dilution an~1rzed if analyte concentrations were > SOX the MDL 
ICP\/>100X the MDL(!CP/MS ? 

/ 

Were all cercentdifferences (%0s) < 10%? / 

Was there evidence of negative interference?· If yes, professional judgement will be 
used to oualifv the data. 

/ 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Tarqet ana/ytes were detected in the field blanks. / 

MET~SW_2014.wpd version 1.0 

NA 

Page:....z..of.Z. 
Reviewer: ~p 

2nd Reviewer: V 

Findings/Comments 



LDC #: Z..IQ\.1 ~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of~ 

Reviewer: ::SO 
2nd reviewer: "/ 

All circled elements are applicable to each sample. 

., ___ ,_ '" ··-···- · dn~lvt.• I i..t /TAl I 

s ~ 

\ 1~S,'E.:-1c 11\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zri\ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, ' ' n, ' ' ' e, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

(.-?-\ w 11\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zr1) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

? c::- AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F;;;;; Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

l!'!c..-'JI-\'2...- <; 111J, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

f1 C\7,~\'\- "7 Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, M~Ha,INl, K, Se, Aa, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, FeM, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS I<A1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, M-;D Ha,~i. K, Se, Aa, Na, Tl, V, Z"il;>Mo, B, Sn, Ti, 

le>IOAA AI Ch An Cn Co 1" ... f'o f'• f'n (', !Oo Dh ''" "" Un "' I<' Co ~- .,, Tl \1 7n "" C Cn T: 

Comments:Gercurv by CVAA if performed~ 

k Z.. ::: <\(\;, = hotoG 

~1..t 'D"' ~ '2.- ==- 0D-:. <eou~ 
ELEMENTS.wpd 



LDC #: 37017A4a 

METHOD: Trace Metals (EPA Method 200.71200.8} 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Blank units: uqll Associated sample units: mqlkg 
Sampling date: 08108116 

Blank units: uqll Associated sample units: "'Y'~Y 
Sampling date: 08112116 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Fe 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37017A4aFB.wpd 

Page:_\ of_l_ 
Reviewer: ~~ 

2nd Reviewer:____e:z 



LDC #: 37017 A4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___s._ofl 

Reviewer: <S'V 
2nd Reviewer: A 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 

H~~~.~~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

" "" 1n 
.. , . 

11 s 

13 s 
L_ -

Comments: 11: AL Ba, Ca, Fe, Mg ,Mn > 4X 
13: AI, Ba. Ca. Pb. Mo. Mn. Ni > 4X 

37017 A4aMS. wpd 

MS 

A ''"'' ' 
Sb 51 1, 3-5 

Se 62 8-10 
v 72 

J-/UJ/A ~ ~ "'> 

J-/UJ/A (nd) 
J-/UJ/A (del) 



LDC #: 37017A4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
Blease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:____l_of \ 

Reviewer: 2::.5) 
2nd Reviewer: c:>r 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
'": Jil,N/A Were all duplicate sample relative percent differences (RPD) ::=. 20% for water samples and::=. 35% for soil samples? If no, see qualifications below. A control 

r limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

LJ:;VEL IV ONLY· 
rJ) I( .. .... ' WW'-iiV 1'-"V""'I'-' ... 1 ... ~ .... '-' ,.._.. ......... ,~ .... ........... cp~ .... UI'-"; ._,.._.._. ,_.._.V\;>1 IV I \.VVc.IIV .... I~~IVII YVVI f'I.VIIV\;;0~ lVI IVVOIVUICHIUIIV. 

'" not. no nH to In Mot." ., oh I>Pn II • . •' II • . •' 
14 s Pb 49 (:<20) 8-10 J/UJ/A (del) 

Commenffi~:~---------------------------------------------------------------------------------------------------------------

37017A4aDUP.wpd 



LDC#: 37017A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

~~ 
~ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg} 

Analyte 4 5 

9740 10500 

4.4 4.2 

54.0 56.4 

0.31 0.44 

1100 1160 

8,8 10.0 

6,0 5.9 

14.4 13.5 

13400 14800 

7.3 7.1 

8300 8990 

304 300 

0.012 0,015 

12.0 12.1 

622 595 

168 184 

9.8 8.8 

35.6 36.1 

Page:_l_of~ 
Reviewer:~ 

2nd Reviewer:____p::_ 

RPD Qual. 
(<50) (Parent Only) 

8 

5 

4 

35 

5 

13 

2 

6 

10 

3 

8 

1 

22 

1 

4 

9 

11 

1 

1\LDCF I LESE RVE R\Va lid at1o n\FI E LD 
DUPLICATES\FD_inorganic\37017 A4a. wpd 



LDC#: -:3-'"lon~~c... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

.3C\l 
\'z.-.:~1 

;s.W 
-,.,:~~ 

~'S"'\ 
c_p.J 

l '$-.as 
c.w 
\~:;~ 
C.c...'J 
"'~<:2;. 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Recalc11lated 

II I Type of Analysis Element Found (ug/L) True (ug/L) %R 

ICP (Initial calibration) 
~'= -'\S,.\\<:> ~'--' I"St::O u~\.'- loDcfo?--

ICP/MS (Initial calibration) ~\ '--'<:O'S.-"2-'+ -f>\'- l\uo~"--' \"0\ "/.?-
CVAA (Initial calibration) ~ S,_c~\ v~'- ';;: U<>,. \ \..-- \0\ =;~'?--

ICP (Continuing calibration) '?\::. -rS:.\2~'- 1Saov?>\'- '\00'1..?-

ICP/MS (Continuing calibration) S,!Q. s.o -20 '-'.~ '-- 9::>~'- \ 0 D '-'/.!?--

CVAA (Contining calibration) 
~ 1..1.: ~~\ \J"\\ '- s""" ''- q"\-1-~ 

GFAA Onttial calibration) 
__) ~ 

GFAA (Continuing calibation) 

eeecrted 

I %R 

\oc~/~~ 

\0\ Q(~~ 

lo\.YJ?-

\OD%?-

\CoY~'?-

q~_ r.,?-

Page:_lof~ 
Reviewer: f'><::;;:> 

2nd Reviewer: =-i:=---

Acceptable 
(Y/N) 

.'--\ 

' 

I 

\Jf 

Comments: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: 'b"b'C\P...~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:____\,_ofl 
Reviewer: ~'J 

2nd Reviewer: e-2_ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI x 100 
I 

Sample ID 

_::,.C ... "':> p..~ 
\2":.:S.'2--

u:...s 
(\-:..uz.._.... 
1-'\.S. 
\~'..~~ 

~~ 
ss.~ 
\'6'-S\ 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found/ S/1 True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check "'<b q_~,'-\:"S. ~ ........ ['U<vu~'-

Laboratory control sample 
~ \\..'''("\~~ \'"Z--'Z::>~~ 

~ 

Matrix spike (SSR-SR) 

f\s ~ ,'2.:6'11/'t\\~ \0:\.~~ 
~ 

Duplicate ~ 0.'S. ,~?......~'>0-.. \C(),IoZ...~~ 

ICP serial dilution 1-\.\1'.. ~<6S.""\ ~\ ~ U..! \.::;0 ~ '---""" 

I Recalc11lated I 
I %R/RPD/%D I 

C("S"fo?-

Lti~Y~?--

tlot~?-

S%~W 

\.\ ~;:v 

Acceptable 
%R/RPD/%0 (Y/N) 

CC-sf'~R- ~ 

~1..?::::,/(~ 

I. \of-f;?--

S 0/o~'\?C;> 

\-1. %~ .._v 

Comments:------------------------------------------------------------------------------------------------------------------------

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\. of'\ 

Reviewer: 0~ 
2nd reviewer: 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

P. ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for ____:(~.,_,ll-~-'-----'\.1.,.,=....._,.,.----------- were recalculated and verified using the following 
equation: __l 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Dil 

# 

(RD)(FV)(Dill Recalculation: {!:::; -~"L'%...,_\~C.SO""'-\J ( ,"\ 
(ln. Vol.)~x\..\6."',. ') r-..·,\.=-, -:. I v t~ 

V' r p :--, 1'- " 0 .c~o 
Raw data concentration ~ = C>, "::2--?do '-d "-- '-.9 lo~ Co -~<<.> J c-=a ~ \'~<::, 
Finalvolume(ml) ~v; SDv-.'- · ~ 
Initial volume (ml) or weight (G) :s., '-'> _ 

0 
'd 

Dilution factor "'" ~- ,_ - ' ~ 
f•':>C'\C.,._= 0 •'<.~\o 

Sample ID Analvte 

\ \-\t\ 
2. ?~ ,.., 

-z..\f"\. .::::. 

L\: \l 

s \\.)...._ 

(o Co.. 

I \=-e..... 
6 '?-
"\ ~' 
[0 \---\.\/'\. 

Reported Calculated 
Concentr~~lon 

(M,\'<:0. c~.':~\~i~n Ac~~ptable 
Y/Nl 

0-01::0 O.o"§,.'b -....._\ 
l"'S -'S ('3,~ 

~"" :1. :5t _\ 
q."il; C1,9.. 

\~~ \ <61..\ 
't:;cD '-"' \ '- ~"""'\ '--
\."2-C\ '-"'l \ '--- ('C"!~\'-

s "'t lo ""' ss~.o 

Zo~ 20-~ 

~~<?, '3,1.'2:, -1,-

Note: _______________________________________ __ 

RECALC.4SW 



LDC Report# 37017B1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectJSite Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
Trip Blank (1) 460-119032-2 Water 08/20/16 
CFMW-049a-S0-0.5-2 460-119134-2 s·oil 08/20/16 
CFMW-049a-S0-1 0-12 460-119134-3 Soil 08/20/16 
CFMW-DUP 23-SO 460-119134-4 Soil 08/20/16 
TRIP BLANK (2) 460-119134-5 Water 08/20/16 
CFMW-049a-S0-1 0-12MS 460-119134-3MS Soil 08/20/16 
CFMW-049a-S0-1 0-12MSD 460-119134-3MSD Soil 08/20/16 

1 
V:\LOGJN\ROUX ASSOCIATES\COLUMBIA FALLS\37017B1_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37017B1_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. · 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

08/18/16 Carbon tetrachloride 20.5 CFMW-049a-S0-0.5-2 NA -
4-Methyl-2-pentanone 23.0 CFMW-049a-S0-1 0-12 
2-Hexanone 25.3 CFMW-DUP 23-SO 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Comoound %D Samoles Flaa A orP 

08/26/16 Bromomethane 35.2 TRIP BLANK (2) NA -
Chloroethane 96.1 
Trichlorofluoromethane 53.1 
1, 1-Dichloroethene 25.4 
trans-1 ,2-Dichloroethene 22.4 
Carbon tetrachloride 23.6 
1,1, 1-Trichloroethane 21.9 
1, 1-Dichloropropene 21.8 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples Trip Blank (1) and TRIP BLANK (2) were identified as trip blanks. No 
contaminants were found. 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Comoound Concentration Samoles 

CFMW-EB30-AQ 08/20/16 Acetone 5.5 ug/L CFMW-049a-S0-0.5-2 
Methylene chloride 6.3 ug/L CFMW-049a-S0-1 0-12 

CFMW-DUP 23-50 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sam ole Comoound Concentration Concentration 

CFMW-049a-S0-1 0-12 Acetone 0.0029 ug/L 0.0029U ug/L 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

CFMW-049a-S0-1 0-12MS/MSD 1 ,2,3-Trichlorobenzene 68 (75-123) - UJ (all non-detects) A 
(CFMW-049a-S0-1 0-12) 1 ,2,4-Trichlorobenzene 68 (74-124) - UJ (all non-detects) 

1 ,2-Dichlorobenzene 79 (80-121) - UJ (all non-detects) 

CFMW-049a-S0-1 0-12MS/MSD Methyl acetate - 132 (73-123) NA -
(CFMW-049a-S0-1 0-12) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

CFMW-049a-S0-1 0-12MS/MSD Bromomethane 31 (S30) NA -
(CFMW-049a-S0-1 0-12) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A or P 

LCS 460-387079 Chloroethane 191 (52-150) - NA -
(TRIP BLANK (2)) Trichlorofluoromethane 144 (71-143) -

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

LCS 460-387079 Chloroethane 55 (S30) UJ (all non-detects) p 
(TRIP BLANK (2)) 

X. Field Duplicates 

Samples CFMW-049a-S0-0.5-2 and CFMW-DUP 23-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
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Concentration (mq/Kq) 

Compound CFMW-049a-S0-0.5-2 CFMW-DUP 23-SO RPD (Limits) Flag AorP 

2-Butanone 0.0018 0.00093U 64 (<50) J (all detects) A 
UJ (all non-detects) 

Acetone 0.014 0.014 0 (<50) - -

Benzene 0.0013 0.00072 57 (<50) J (all detects) A 

Carbon disulfide 0.00045 0.00052U 14 (<50) - -

Cyclohexane 0.0055 0.0026 72 (<50) J (all detects) A 

Ethylbenzene 0.00039 0.00038 3 (<50) - -

Methyl cychlohexane 0.0076 0.0037 69 (<50) J (all detects) A 

m,p-Xylenes 0.0011 0.0013 17 (<50) - -

a-Xylene 0.00034 0.00038 11 (<50) - -

Toluene 0.0024 0.0020 18 (<50) - -

Methyl acetate 0.00072U 0.024 188 (<50) J (all detects) A 
UJ (all non-detects) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

7 
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Due to MS/MSD %R, LCS/LCSD RPD, and field duplicate RPD, data were qualified as 
estimated in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-119032-1 

I Sam~le I Comeound I Flag I A orP 

CFMW-049a-S0-1 0-12 1 ,2,3-Trichlorobenzene UJ (all non-detects) A 
1 ,2.4-Trichlorobenzene UJ (all non-detects) 
1,2-Dichlorobenzene UJ (all non-detects) 

TRIP BLANK (2) Chtoroethane UJ (all non-detects) p 

CFMW-049a-S0-0.5-2 2-Butanone J (all detects) A 
CFMW-DUP 23-SO UJ (all non-detects) 

Methyl acetate J (all detects) 
UJ (all non-detects) 

CFMW-049a-S0-0.5-2 Benzene J (all detects) A 
CFMW-DUP 23-SO Cyclohexane J (all detects) 

Methyl cychlohexane J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Laboratory control samples 
(RPD) 

Field duplicate (RPD) 

Field duplicate (RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-119032-1 

Modified Final 
Sample Compound Concentration 

I CFMW-049a-S0-10-12 I Acetone I 
0.0029U ug/L 
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LDC #: 3701781 

SDG #: 460-119032-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: 'f /;?> /!_h 
Page:__[ of_! 

Reviewer:~ 
2nd Reviewer:.......C....... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatian tuea I I Comments 

I. Sample receipVTechnical holdinq times At A 
II. GC/MS Instrument performance check A 
Ill. Initial calibration/ICV A ,r.pJ 'Ia tz'>O L. lS" /-.,o (:v ' 01 ""- "%i7 

IV. Continuino calibration ~ 
v. Laboralorv Blanks A ~ 

VI. Field blanks _:;,vJ \e> ;::" ")./ I (_p t:E> 
VII. Surrogale spikes £::::.. 

I 

VIII. Matrix spike/Matrix spike duplicates ~v.J 

IX. Laboratory control samples ~......) l.4b 10 
X. Field duplicales vw 0 -
XI. Internal standards 11 
XII. Compound quanlilalion RULOQ/LODs D. 
XIII. 

XIV. 

XV. 

Note: 

~, 

2:7 

3 1 
4 l 
5 \ 

6~ 
7 I 
a'!. 
9 

10 

Notes 

Tarqet compound identification 

System performance 

Overall assessment of data 

A = Acceplable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

Trip Blank (1) 

CFMW-049a-S0-0.5-2 v 
CFMW-049a-S0-1 0-12 

CFMW-DUP 23-SO 0 
TRIP BLANK (2) 

CFMW-049a-S0-1 0-12MS 

CFMW-049a-S0-1 0-12MSD 

I IAe, 1-\~oo- ?91'?4li , 
'/... l-Ie> ~b-o- ~'011o D ~ 

t:'f> 

l"e> 

T1? 

b. 
A 
f\. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\Ae, 4-llb- ~ill..~ 11-\-
1.11!> ~J.o- ?810l<>-J 

L:\Roux Associates\Columbia Falls\37017B1W.wpd 1 

~I.;-

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-119032-1 

460-119032-2 

460-119134-2 

460-119134-3 

460-119134-4 

460-119134-5 

460-119134-3MS 

460-119134-3MSD 

CCA/ = z-v 

.:: \ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/20/16 

Water 08120/16 

Soil 08/20116 

Soil 08120116 

Soil 08120116 

Water 08/20/16 

Soil 08/20/16 

Soil 08/20116 

I 



LDC#: o/o\1 \?) VALIDATION FINDINGS CHECKLIST Page:~ of~ 
Reviewer: ~-

2nd Reviewer: 

Method: Volatiles SW 846 Method "~"n"" 

and relative 

and relative response factors (RRF) within 

Level IV checklist_8260B_rev01.wpd 



LDC#: 

Level IV checklist_8260B_rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: r? 

2nd Reviewer: G;/' 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene 8888. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane OD. Chlorobenzene ODD. 1,2,4-Trimethy/benzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1 ,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacry/onitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trich\oroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethy/pentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1,1,2-Trichloro-1 ,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. i 

COMPNDL_ VOA_long list.wpd 



LOC#: -.3To/7A:3 / VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~ seN~ee qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

YJ N/A Were all %0 within the validation criteria of <20 %0? 
~ 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samoles 

1;- 'i> It l!.lt l4 \C-1/- 4- ef 
"10 ·"' 

~-~I Sf 

+ 01"11 '{ ?-~.0 II\!)-, "tl.. C- ?.g1 ?4~ 
+ ~ ~-? tJ1 0_ J.t I.!? 3~>1"10 0 

ICVvoa.wpd 
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Reviewer: FT 

2nd Reviewer: .'3. 

Qualifications ....... 
.l ~ .:W:' /A ( \-10 J 

l \. 
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LDC#: <370J7.J:S j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

lY'N NiA V¥ ..... 1¥ p\;;01'-''-'11~ UIII'-1'-11'-''-..:J \fULJ} Ull'-" I.._.I .... LIV.._. 1\.,UtJVII....,'-' , ......... ~UI..:J \1'\1'\1 J V¥1~11111 111'-"~IIVU. ..... ll~o,;>liQ. lVI !<All 'J'J>.J ..:> c;;UIU VI \JV..:J : 

YM f:.J/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
'-" Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t '6l?:>l \\I·· ('.~\)- 0~4~'0 t 1-<rA 'iS 
+ bi3/ CVI\xl fo dl \Jro rno m( \-In<: oe. 7-2-. ) N\ I? t~.>O- ','0~1JU 

-+ <,1]'2.~11"' &!,'I/- t;S"''O?Y B> ~"' .1-- (p 

{ I ~~y I) 9b.l tft£7 '-'cloO- ?'010/~ 
-1> \<.K fj?,.} 

t 1-t -x.'l 
i f'f'f ~n. ~ 

+ e- "J...?:, .(4 

+ N :L\.9 

+ Qs 2\. ~ 

CONCAL.wpd 
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Reviewer:._,_F_,_T~~ 
2nd Reviewer: c:?l... 

Qualifications 

j+~/A ( 1-1>~) 
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j-1~/A c::u.l NV? 

IV 



LDC#: 370!713 / VALIDATION FINDINGS WORKSHEET 
Field Blanks 

r OD: GCIMS VOA (EPA SW 846 Method 8260B) 

1 , NIA Were field blanks identified in this SDG? 
Y NIA Were target compounds detected in the field blanks? 

ank units:.._ ... I~ Associated sample units: __ _ 
Sampling da~%lw Ill. 
. ·-·- -· .. k type: (eire/;; one Field Blank I Rinsate I Trip Blank I Other: 

Compound 

I f 
E 

Blank units:-,-__ 
Sampling date· 

Blank ID 

l I '-+ I J 7-q 
_It>·? I lb.Oo4q ~I 

Associated sample units: __ _ 

. ·-· ..... _ pe: (circle one Field Blank I Rinsate I Trip Blank I Other: 

Compound Blank ID 

- -

{;\') Associated Samples: 

Sample Identification 

I I I 

I I I 

Associated Samples: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

3~'i 

I I 

I -u I 

Page:/of_/ 

Reviewer:._,F_T'----
2nd Reviewer:~ 

I 

I - I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



.LDC#: Oto/7.-6 / 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

lilase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_fof_/ 

Reviewer:__,_FT-'------
2nd Reviewer:~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

·14e l'JtJN Vi. <1~ ~\);,) ( ) ( ) ,.: .J/v.J..fA .....u Nt..-
\<.\<\<. l.s/ <(1.)--p·LJ· ( ) ( ) ·~ 
jj_J -"14 ( '14)-l:P~ ( ) ( ) it 
·E> ( ) ( ) "?I < .30 ) ~J-JJC/A 
e,~QQ ( > I :.1- < .::!"~ -1 P. 1:> ( ) [I J ""cML/A 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: ..3 '/OJ 7 J3 ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

. . . . ' y • ....... ...................... ..... '1"'"'-"""' • 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

y N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD j_Limits) Associated Samples 

tc. ~ 1\-L,o --;fino 1' D \ '\ I < ...-")_-I SF ( ) ( ) (, 1.\~ '11,0- ?'070/'1 
\<.K 1"1~ < 1HthJ> ( ) ( ) ' 

u ( ) ( l I '5".::> < ,3.U l I 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 
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Reviewer: _,_F_,T __ _ 

2nd Reviewer: 03. ~ 

Qualifications 
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LDC#: 3701781 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: GC/MS Voa (EPA SW 846 Method 82608) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration lma/Ka) 
RPD.s: 50% 

Compound 3 5 

M 0.0018 0.00093U 64 

F 0.014 0.014 0 

v 0,0013 0.00072 57 

G 0.00045 0.00052U 14 

ssss 0,0055 0,0026 72 

EE 0.00039 0.00038 3 

TTTT 0.0076 0.0037 69 

RRR 0.0011 0.0013 17 

sss 0,00034 0.00038 11 

cc 0,0024 0.0020 18 

QQQQ 0.00072U 0.024 188 

V:\FIELD DUPLICATES\370178 1. wpd 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Cc-

Qual 
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JdeUA 

JdeVA 
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LDC#: 0KYJ7A/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/_of __ / 

Reviewer: FT 

2nd Reviewer: -=9'~-~= 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 6/22/2016 F 

GCMS5 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2529 0.2529 

0.3261 0.3261 

1.3192 1.3192 

0.7417 0.7417 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2621 0.2621 5.3 

0.3332 0.3332 7.5 

1.3659 1.3659 6.4 

0.7854 0.7854 4.3 

Recalculated I 

%RSD 

5.3 

7.5 

6.4 

4.3 



LDC#: >6Toj 7/3/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____:::"of __ / 
Reviewer: FT 

2nd Reviewer: _Q:::{ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/18/2016 M 

GCMS4 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF20/1 00 std) (RRF 20/1 00 std) 

0.3481 0.3481 

0.2836 0.2636 

1.7969 1.7969 

0.6723 0.8723 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3554 0.3554 13.7 

0.2963 0.2963 12.3 

1.7965 1.7965 14.5 

0.9249 0.9249 10.0 

Recalculated 

%RSD 

13.7 

12.3 

14.5 

10.0 



LDC#: -37cJj 7~/ 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 
c:::-' 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/23/2016 M 

GCMS12 c 
v 
BB 

Where: 

Reported Recalculated 

(RRF 50/250 std) (RRF 50/250 std) 

0.2841 0.2841 

0.3534 0.3534 

1.6422 1.6422 

0.9388 0.9388 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2839 0.2839 11.0 

0.3442 0.3442 14.3 

1.5736 1.5736 13.4 

0.9359 0.9359 10.2 

Recalculated 

%RSD 

11.0 

14.3 

13.4 

10.2 



LDC#: <.3 70/7/3/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C-t. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C1J/(A.,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
~=Area of compound, A;s =Area of associated internal standard 
ex = Concentration of compound, C15 :; Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl Cinitiall ICCl ICCl 

1 H-ll-[1-- '61 ~'1/ll,u ""' IIS1) o.n'?4' I? ·'-1o..J .0. '2..-1'J~ 
0"1,\"\ <Y (IS2) 0. ?'\4;v .{), o,c; I~ 0 ·':>S\~ 

" (IS3) I·S"1?:>& (ST1 1-~1/ 

$!") (IS4) CJ. "\~ 9 'l 0. "6"11/ 0·<£'411 
llfl5\ 

2 t.vJ y. <£1:~-4!11P IJ\ (IS1) o. ?554 0 . 'b 7--7- "'' o.?r?-9 

0'::>\S"' <!..- (IS2) o. ?"' L ~ o. "?'+ r;; q- o . .,4~ 
v (IS3) 1.191-b' 1·~1"'1 1-~1~ 

$?-:> (IS4) n . .,'1'f9 £:>-<it 9 I 0-'.!1"1) 
liS 51 

WJ!f <i) '3']1~ 0, '?1<;5' 
~ 

3 o::nS!. 
01?'1 

0. 2. "1 0"\ 0.)./lf'f 

1' (p 1-'b . 1,1'0 
' I \.OOl .oo1 

4 
(l.eA} -=> '61~ (o IlL. f o.u,z\ o. 'Z6'lP '? D-~_3 

l "1'-{v t. 0.7i'i"?'P o. ?-?loll o.~g.,y 

y \.?lo5"1 I·?:>~'? I· 'b::r~ 

Reported Recalculated 
%0 %0 

s-i ?1 
7/•v "Y·V 
o.:;z., 0-V 

'1 . 1 ..) . ) 

'1./ 9·1 
I (o • (.,. ,~,.l, 

1-? 1·3 
ll·t.J II-~ 

<;i,(p c;.L, 
<f, • (tJ 'i-i. 
(g.& h·~ 
cj,<£ ~X' 
p ,p.. '),-~ 

:t-o 1.0 
....... 

0.!;7 0-'r 

. 

I 

I 

I 

I 

!:>?> a.IBsLi 0. fn:r?>s<' 0. c. 7'2-," I"\. "V N·7 I' 

CONCAL41S.WPD 



LDC#: 3701713) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT / 

2nd reviewer: __ 61--7pc..__ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sam ole ID: ,11,~ 

Surrogate 
Sniked 

Dibromofluoromethane 6l·v 
1,2-Dichloroethane-d4 51;j.t.j 

Toluene-dB 'fl.·" 
Bromofluorobenzene lf~A 

SamoleJD: 

Surrogate 
Soiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Samnle JD: 

Surrogate 
Sniked 

Dibromofluoromethane 

1,2-0ichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Soiked 

Oibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamnleiD: 

Surrogate 
Snlked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

.:;-1.0, W? 
c:;S .4 \I\ 
'I f.,.<£ ql.l 
Lf~:<=f <b1 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Recorted 

Percent 
Recovery Percent 

Recalculated Difference 

lo'> (.? 

Ill 
ep.J. 
i;h II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 67-o/ 7/.3 / VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA Where: SSG= Spiked sample concentration 
SA = Spike added 

RPD = I MSC • MSC I* 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: __ 1~-+c_fJJ...L _____ _ 

I I 
Spike Sample Spiked Sample 

Add~~k- cor:;Yr:/ Coc"~"~~ Comeound (W\'i-

~~~fl1{~1'\~ M~ ~ ,Y.,n _\l__ v ... fJ •~n 

1, 1-Dichloroethene o. cn:z,, I 0.02?(., Nl? 0.01--07 o.oz-7--4 

Trichloroethene o.ot~ O.O;!.-J.4 

Benzene I; O.O\i1 o.ono 
Toluene o.ooo?? o. OI'BI 0. 02li.P 

Chlorobenzene iJO o.ot~lo fl.o?-t'O 

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

Mot•iv ~niOo Mot''~. • I MSlMSO 

Percent Recovery Percent Recoverv I RPD 

D. -> o • ., •• 

9-4 . GJ~ 9~ q'( 5 'V 
' 

"!0 '10 9s;- "K )"Y 1'2--
'{;<=>) ~"' 'l:? t:? I I II 
Ka.) ~~ "!0 90 I~ ~~ 

~~ ~4 91:-- 'tJ ... 11 I \ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC #: 6 7o/7 /5 ) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:____EI 

2nd Reviewer: ad, 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ~ lp 't \?0- '?'01 ?::.4 ~ 

I I 
Spike Spiked Sample I ICS II I CSD II 1 cs£1 esc 

Ad~1'¥-!V Co(nc~;~J/ I II II Compound (1\'\-< Percent Recove!1 Percent Recove!! RPD 

~~~~---~ LCS LCSD LCS LCSD I Re(;!orted I Recalc. II Reeorted I Recalc. II · ReE!orted I Recalculated 

1 1-Dichloroethene o.o~oo o_o2oO o. oz..~'-) o. o?-:v:? \\Y IIY 1\1 \II 0 0 - \Oq Trichloroethene 0.02.-\0 O.oa. \!, to~ 100 \oi 3 _3 

Benzene o.o2.oY. Q.0:2- \ + l'OV ]oY lo1 /1l1 -.!:> 5' 

Q.0\'1 (p o.owS' <=t)(' '1i )'03 
~ 7 

Toluene \0? .!... 

Chlorobenzene 0·020~ O.o:Z.\1 \0 \ ]o I los- t< + ~ 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: <3 To /7.-8) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: _ _,_F...~.T / 
2nd reviewer: G L. 

HOD: GC/MS VOA (EPA SW 846 Method 82608) ~ :::. c\. :,<03 
...l...,!!:Ll.lN!L!/A'"- Were all reported results recalculated and verified for all level IV samples? "/" S," "J~.~ 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = CA)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%5) 

A,. = Area of the characteristic ion (EICP) for the Sample I. D. %-"b c. e-.-
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

ll ~uuo I, = Amount of internal standard added in nanograms Cone. = ( \ 'is\. '.:> 7 l ( fD )( 
q 

(ng) ()."' ~ ).. ~, e ) ( l ,Jl. 'ilOta )( 4 . '>/0 j ( 0. "'~ ~ RRF = Relative response factor of the calibration standard. 

) 
v, = Volume or weight of sample pruged in milliliters (ml) = 

or grams (g). 

Df = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices v. 00 '2-0 
onlv. 

Reported Calculated 
Co~centra~ion Concentration 

# Sample ID Comoound ( ) Qualification 

RECALC.1 SB. wpd 



LDC Report# 37017B2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
CFMW-049-S0-0-0.5 460-119134-1 Soil 08/20/16 
CFMW-049a-S0-0.5-2 460-119134-2 Soil 08/20/16 
CFMW-049a-S0-1 0-12 460-119134-3 Soil 08/20/16 
CFMW-DUP 23-SO 460-119134-4 Soil 08/20/16 
CFMW-049a-S0-1 0-12MS 460-119134-3MS Soil 08/20/16 
CFMW-049a-S0-1 0-12MSD 460-119134-3MSD Soil 08/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

08/29/16 Hexachlorocyclopentadiene 22.5 All soil samples in SDG NA -
460-119032-1 

08/26/16 Pentachlorophenol 27.8 CFMW-EB30-AQ NA -
lndeno(1 ,2,3-cd)pyrene 20.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~s (%:,) MSD (%R) 
(Associated Samples) Compound Limits (Limits) Flao AorP 

CFMW-049a-S0-1 0-12MS/MSD 2,3,4,6-Tetrachlorophenol 54 (60-114) 57 (60-114) UJ (all non-detects) A 
(CFMW-049a-S0-1 0-12) 2,4-Dinitrophenol 5 (56-122) 5 (56-122) UJ (all non-detects) 

4,6-Dinitro-2-methylphenol 18 (67-120) 18 (67-120) UJ (all non-detects) 
Benzo(k)fluoranthene 69 (70-115) - UJ (all non-detects) 
Fluoranthene 63 (64-114) - UJ (all non-detects) 
Hexachlorocyclopentadiene 37 (50-129) 39 (50-129) UJ (all non-detects) 
Pentachlorophenol 35 (56-116) 37 (56-116) UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples CFMW-049a-S0-0.5-2 and CFMW-DUP 23-SO were identified as field 
duplicates. No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37017B2A_RA4.DOC 



XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-119032-1 

Sample Compound Flag AorP 

CFMW-049a-S0-1 0-12 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A 
2,4-Dinitrophenol UJ (all non-detects) 
4,6-Dinitro-2-methylphenol UJ (all non-detects) 
Benzo(k)fluoranthene UJ (all non-detects) 
Fluoranthene UJ (all non-detects) 
Hexachlorocyclopentadiene UJ (all non-detects) 
Pentachlorophenol UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37017B2a 
SDG #: 460-119032-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

a; j;h/!w 
Date: . 

Page:_i_of / 
Reviewer: t7 

2nd Reviewer: J_./ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1.,... 

2 I 

3 ' 
4 I 
5 I 

6 I 

7 I 

8 

0 

I :\Lalidatico A[ea 

Sam ole receipt/Technical holdinll times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuina calibration 

Laboralory Blanks 

Field blanks 

Surrogale spikes 

Malrix spike/Malrix spike duplicales 

Laboratory control samples 

Field duplicales 

Internal standards 

Compound quanlilalion RULOQ/LODs 

Taraet compound identification 

System performance 

Overall assessment of data 

A = Acceplable 
N = Nol provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-EB30-AQ 

CFMW-049-S0-0-0.5 

CFMW-Q49a-S0-0.5-2 

CFMW-049a-S0-1 0-12 

CFMW-DUP 23-SO 

CFMW-049a-S0-1 0-12MS 

CFMW-049a-S0-1 0-12MSD 

0 

j) 

Notes: 

I I Commeots 

AtA 
6. 

A,.D. -o;, ~ .!::- zo ly ~~ ~-;U 
sw I 

c.ol ~z() 

~A "'- 1l1..-

NO "&"b ::: 

A 
6vJ 

A. ~I.!? 

t--'0 D 
.6 
1::-
.6. 
L::,. 
f;:,... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

I I 

I 

~ 

"'- -~ 1--

-'::> 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

EB = Equipmenl blank 

LabiD Matrix Date 

460-119032-1 Water 08/20/16 

460-119134-1 Soil 08/20/16 

460-11 9134-2 Soil 08/20/16 

460-119134-3 Soil 08/20/16 

460-119134-4 Soil 08/20/16 

460-11 9134-3MS Soil 08/20/16 

460-119134-3MSD Soil 08/20/16 

II 
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LDC #: b~ \J \6 J.o.- VALIDATION FINDINGS CHECKLIST 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_B27DO_rev01.wpd 

Page:_l_ot_:?
Reviewer: E7 

2nd Reviewer: 1 
C> / 
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Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octytphthalate YYY.- 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ.. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X Hexachlorocyctopentacliene QQ. N-Nitrosodlphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)ftuorene 

F. 1 ,2-Dichlorabenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenZ:_(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i}perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 
. 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone I 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TIT. 1-Methylnaphthalene MMMM. Caprolactam I 
' J 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU_U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000 .... , ;., <1, " 
-r.kchbro2_k....a l 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWIN.Benzo(e)pyrene PPPP. 
0 

S. Naphthalene LL Diethy/phthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphtha/ene QQQQ. 

COMPNDL_SVOA.wpd 



LDC#: ¢1"o/7/3 .)q__.-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

' I 'liT"'\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YN IN/A V V'O;;I V tJVI'-'VI IL Ulll¥1 Vll'-'-.;;iV \ J'UL.I J ,...,,..., I ,_,IO.LLVV IV.;!Jo-'VIIV<;> 1<;1.'-'LVI.;J \I '-1 '-1 J VVIU II II IIIVU IV\.1 '-'IILVIICI. lVI C:l.ll \JVV ;:I c:u IU VI VV;:) f 

YtN )NJA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ <il>-"1 \\\, ~e:.J- '' X ').~$ .,._jJ D o \\.. '7 
e:>.'-\ -o-v 

- '6 ')< hlP ~vV - '-\- ..B :Z.\. ']/ N\1? ~laO- '? 'i%Sllo 
-t o"'~-s:- II ~-' 
-t TT "J-6.' II 

I~~~~:~~~ 
(!_C!A/- y. 

I 
TT 

I 
-:2..1· <1 

I I_*>!~ _I jj] 20•3 
--------

CONCAL.wpd 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer: .S 

Qualifications 
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LDC#: 370/713 ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~,qse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___fof_2 
Reviewer: __ FT_ 

2nd Reviewer: a.. 

lU~"-'--"N.,iAco_ Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
/' ~ associated MS/MSD. Soil/ Water. 
\....X N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

Y/111 MIA Were the MS/MSD PE.·--··· ·---·-··-- .•.. _ .. _ ... - ·-·-· .. - -·--... - .. ·-·-··--- ... - ............ _ -- ....... -. 

MS MSD 
# MS/MSDID Compound %flilimits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

,4/ e-e-e-e- 5Vr (laiD-\\~) 5"1 'loo-n~~ ( ) t.J ~-/~A-J/A wV 
~~-~ §" ( ~-\i''l1 '6" ( ~\l-2--l ( ) 

?f' ,c.£ ( b1~\20 I">~ ( lo 1-\2>0 
1-\1..\ f.\ l.'"\ ( 1D-)t~l ( ) ( ) 

'{'{ b-:? ' I.A -11'-\1 ( ) ( ) 

I )< '31 ' 50-IJPI '2>~ ( 1:>"0~ \:P""P ( ) 

TT ~c; ( !3b-lllA ":>:> 1 ' S'k-JI \4 ( ) 

• A ( \ ~ c ,..-.,_ .• .L "L ( ) 

I.A. fV\ .~, ' I ' \~ 1./ "-' -tJ ~ 1/ ~MK/A 
( ) ( ) ( ) ---
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: .:3 TCY7 ,P., 0> 9 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: _____g,___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/22/2016 A 

gcms4 s 
GG 
uu 
EEE 

Ill 

Reported 

(RRF10 std) 

1.4859 

0.8576 

0.9813 

0.9708 

0.8780 

1.1063 

Where: 

Recalculated 

(RRF10 std) 

1.4859 

0.8576 

0.9813 

0.9708 

0.8780 

1.1063 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5150 1.5150 14.0 

0.9178 0.9178 19.4 

1.0314 1.0314 17.0 

1.0194 1.0194 16.9 

0.8636 0.8636 8.9 

1.0968 1.0968 8.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

14.0 

19.4 

17.0 

16.9 

8.9 

8.1 



LDC#: 37017.0 ~'? VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f __ 
..? 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GCMS 82700 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 8/27/2016 A 

gcms11 s 
GG 
uu 
EEE 

Ill 

Reported 

(RRF20 std) 

1.3411 

1.0203 

1.2425 

1.1352 

0.9220 

1.2114 

Where: 

Recalculated 

(RRF20 std) 

1.3411 

1.0203 

1.2425 

1.1352 

0.9220 

1.2114 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4314 1.4314 15.9 

1.0162 1.0162 4.9 

1.1823 1.1823 4.3 

1.1236 1.1236 2.8 

0.9124 0.9124 4.6 

1.1359 1.1359 10.1 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

15.9 

4.9 

4.3 

2.8 

4.6 

10.1 



LOC #: 3 70/7/3 ~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:-~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A;.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, Cm =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 
I 

RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 c.6\J -II £si"2Cof I~ !::.. (1st IS) 1-<1? I'+ \.S ~ L, I· <;qla 

oq:2>y I~ S> (200 IS) I· 0 lb'2- I· ooL. l-Oa?-' 
6t6J (3"IS) I-III..Z.._3 1-0"10 j.o'W 
UV\ (4.1S) 1-l~?(p 1. I I I I· 11 I 
"EtF (5• IS) 0 -'11~'-l D.''I<JS'j 0.\091 
:r:. r. '1 ra• IS\ 1·1?£'~ 1-l"l- u ,. 17-0 

2 w-J-~ 'iS \-tlo ll \. /::, 11<1 '~' IS\~ b l.<\-3S '.t-o~ 
oBso7 s (200 IS) 0."\ ~~~ o.'~ 1~0 o -"'1 r::.O 

~C::1 (3"1S) \-0~1+ o.q;- '-t \ 0 ."\9-\ l 
Vl'v\ (4.1S) ' ·0 1"14 \.000 \·000 
B'EF (5• IS) o. C/,b"!>lP 0. %\9~ Q.l(\'l~ 

IT I. I. rs• ISl 1-o4b0 \-09/ I· 0"\ '1 

3 11st IS\ 

(200 IS) 

(3"1S) 

(4.1S) 

(5111 IS) 

ra• IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

1\- \ II:("" 
1· ~ \-~ 
/.<L 7-)S 
I. -v 1-?---
0· ~ (').)< 
\ • Lj I.J 
r;. ) 5· 
v.s- o . ..;;: 
1S. '{.";; 

I·<=>) I· "' 
S'· 1 ~-

'O.Q IJ.O 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: 3 7017 ;8Q"- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: __ ...,'=-

7 6=>' 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 60·0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol / 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleJD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Ftuorophenol 

2,4,6-Trlbromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sa111ple 10: 

Surrogate 
Soiked 

Nitrobenzene-dB 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

!=:1 JRRr.AI r. wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

:?lJ..lo 11 
3"1·0 lob 
~9· 1 lc.i 
:n(, lS' 

3:> ·or lo'l 
~:,.o lot.. 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

11 0 
1i 
7\i 
1( 
hi 
H I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 370/7.8 <>let VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer:~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 • (SSC - SC)/SA 

RPD = I MSC- MSC I' 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: --="'---"*'--'--------

SC =Sample concentation 

MSDC = Matrix spike duplicate concentration 

~ I ~= I 
Added I I 

Percent Recove Percent Recove RPO 

I Reported I Recalc II Reported ! Recalc !! Reported ! Recalc I 
Phenol ~ , £1. 0 II NO ~-!50 I t._.r-,"6 1? I"'] 1"'1 I I_] 13 

~ f'j~ ,3. 1'-i '),(,.. ~ <1\'0 i.:? '!£ I v ~0 
NO '2..14 .2..cJ [., c.j,) __2) "6'-l _'l~ __± I L 

NP L?--<:>1 2. • £1-2:> i.'i lo~ 11 II ~ I'S' 
llio--ID h."£] )'lO 2·L-\D ;l. .& 1 .35' '& "bl 31_ ;--- I ~ 

Pyrene !.; . ..,u 2>.'-\J N'O ~-S'b 2..~'? {5: ,;; ~2:> '10 I 0 I j_V 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 70/7 _819 .._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_ff 
2nd Reviewer: fd. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: Lc.i::. '-}bo- ~'01'2-'B ) 

I I 
Spike Spike I I CS II .J esc II 
Ad~,'kv C~n~iCJ~ ____- I II II Compound ( W"l< Percent Recove!l Percent Recove!l 

',..Q jJ '~"" "'" 
fJ ,..~n "a•••• c. -·· 

Phenol 3-"'>3> tJA 3, I<£ t-JA "!~ "'~ 
N-Nitroso-di-n-propylamine 8.10 I I l II I 
4-Chloro-3-methylphenol -z,. (p \ 109; JOi / 
Acenaphthene .II 3-0\ 90 "'ll / 

Pentachlorophenol 6· (,So -r-S? "~ l\? / 
Pyrene ~- ::,~ 11 o:~?J 

,, Jo0 \00 10 A-/ 17 

/ 

1 csa esc I 
RPD I 

/ 
7 

Comments: Refer to Laboratorv Control Sample/LaboratorvControl Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 3 /'0/ 7 d cY<L VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: cZ 

lv L N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0.0% of the reported results? 

Concentration = <A)(I.lNJ(DFlC2.0) Example: 
(A,)(RRF)(V,)(V1)(%S) 

<11-?-" :r.1.1. A, = Area of the characteristic ion (EICP) for lhe Sample 1.0. ' compound to be measured 

A;, = Area of the characteristic ion (EICP) for lhe specific 
internal standard --- ('tO J (I J I, = Amount of internal standard added in nanograms (ng) Cone.= "\ 0 ?.>!:> 

v, = Volume or weight of sample extract In milliliters (ml) or '"l-'2-/~ s-t ( '· '~~~ )(li· 1w )co.& grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 

t\ Jty only. 0· M~ 
2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Co~centra~ion Concentration 

# Sample ID Compound ( ) Qualification 

RECALC.wpd 



LDC Report# 3701783a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 5, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
CFMW-049-S0-0-0.5 460-119134-1 Soil 08/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (o/oBD) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found. 

4 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Data Qualification Summary - SDG 460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119032-1 

No Sample Data Qualified in this SDG 
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LDC #: 37017B3a 

SDG #: 460-119032-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: i/!S /;£. 
Page:_Lof I 

Reviewer:=. 'F/?. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1'1 

2 I 
3 

4 

5 

6 

7 

8 

9 

10 

11 

I llalidatian Ar:ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/JCV 

ContinuinQ calibration 

Laboratorv Blanks 

Field blanks 

Surrogate soikes /\ '"'> 
Malrix s~ike/Matri~ spike duplicates 

Laboratory conlrol samples 

Field duplicates 

Compound quantilalion/RULOQ/LODs 

Target compound identification 

System Performance 

"' 
,, 

''' oto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

CFMW-049-S0-0-0.5 

Notes. 

I I Commeots 

/>.tA 

A 
I..A '~ •!o f>!=.DI!o< ~ ~a -

b. 
b. 
NO b P.:> --
b 
iJ C!.-'/ 

b.. \,b::> ID 
N 
J::.. 
D. 

"' A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

I~ 
==-
~a 

J 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

460-119032-1 Water 08/20/16 

460-119134-1 Soil 08/20/16 

II 
L:\Roux Associates\Columbia Falls\37017B3aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_Lof_!-' 
Reviewer: F-" 

2nd Reviewer: 2 

Method: Pesticides SW 846 Method 

Level IV checklist_8081A_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Area 

If the percent recovery (o/oR) of one or more surrogates was outside QC limits, was 
I 1 to confirm %R? 

If any percent recovery (o/oR) was less than 10 percent, was a reanalysis performed 
I 

of each matrix? 

of data was found to be 

Level IV checklist_8081A_rev01.wpd 

Page:3f ,// 
Reviewer: F7 

2nd Reviewer: 9;7 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 
' 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1 016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes::------------------------------------------------------------------------~-======================================== 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pestwpd 



LDC#: 37-0/713 3"'-

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/of_/ 
Reviewer: FT 

2nd Reviewer: g__ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 1.1920 

0.5571 

CLP1 1.0346 

0.4614 

Where: 

Recalculated 

100 

1.1920 

0.5571 

1.0346 

0.4614 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC#: 3'7-o/ 7,15 d "'-

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ Page: __ of 

Reviewer: FT 

;? 

2nd Reviewer: g -

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 !CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC#: 3 7o I 7 J3 3""--

METHOD: GC ~ HPLC_ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_t6f_ / 

Reviewer: _IT 
2nd Reviewer: CA -

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF}/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICALI/ CCV I ID Date Compound 
CFI Cone. # 

CCV Cone. 

1 
<!(!-l-it L! 'ljl~ l1 L. ~..Jo ,.v-\~"l~ l <!J..P.)· \oo.o \'0 a 

\1:'"' 1 (Y\!.~1{<-\ ~1\l.o ( } \cO. 0 I l.:l <>1 

I <U-f J I 92--~ 
.j, j -v loO. G. 

2 
c.cA- S" C..j">.> 0 /ll, [0~ 
OS'S!, 1o I 

"'\ \. 4-
'I) J; 9?-1 

3 

4 

I Recalculated II Reported I Recalculated 

I II I CF/Conc. %0 %0 
CCV 

tt:>0-'3 o-? 0._3 

\0"\-0 "\-0 '1-0 
_51.-. (p ..J.d 3.± 

1 oo- (, 10.(, 0& 
\0~.4 !,.q "-~ 
to lA lA JA. 
"\\. 4 'f,.(o ~-lo 
"\2> . 1 b-9 L .9 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page: __Lot_/ 
Reviewer: FT 

2nd reviewer: ()' / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

SamnleiD: J1. 

Surrogate 
Surronate Column Soiked 

I I I I 
T etrachloro-m-xylene c:t,~!''P t:;b.O 
Tetrachloro-m-xylene u,(') 

Decachloroblphenyl (!U?'Y 

Decachlorobinhenvl c!.Nf J 

Sample ID: 

Surrogate 
Surroaate Column Sniked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

DecachloroblohenvJ 

SamoleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

SampleiD: 

Surrogate 
Surroaate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Oecachlorobiphenyl 

Oecachloroblnhenvl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

Slo.l.q I \">; 

9-1-'? _\0") 

qt,:1- \II).. 

~·'-1 10 "1 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recoverv 

I ReJ:!orted 

Surrogate Percent 
Found RecoveJV 

I Reeorted 

Percent Percent 
Recovery Difference 

I Recalculated I I 
II? 0 
ItA 
1\1.-
109 l/ 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Notes.;·_---------------------------------------------------------------------------



LDC#: <37CI7.i3 3.., VALIDATION FINDINGS WORKSHEET / / 
Page:_of_ 

Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer: ,P 
2nd Reviewer:~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery= 100* (SSC-SC)/SA Where: SSG = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: \..& ~\oO- '">::>8!56 7 

f -LCs- - ==il LCSD II LCS/LCSD I 
Percent Recovery! PercE!!nt Recovery II RPD {I 

LCS / Reported T ~ Recalc. 1/ _!~eported_] __ R,ecalc. II Reported I Regdc. 

gamma-BHC b)_ A 
II ;:~~~ I ~; 4,4'-DDT ~~ 'b) 

<6r' '2,1- .-----+---
~' ___b7 fr .d:--::: 

/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_peslwpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_lof~ 
Reviewer: 

2nd reviewer: 
METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

7~/ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Al(l.lN.l(DFl(2.0l Example: 1~::.1 (A;,)(RRF)(V,)(V1)(%S) 

A, = Area of the charactelistic ion (EICP) for the Sample I. D. ~<!...'? ~t.0-7<o~) 
compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard ( '?~ 9'-1 b'?" 2 ( \00 ') (,o) 

I, = Amount of internal standard added in nanograms (ng) Cone.= , 
v, = Volume or weight of sample extract in milliliters (ml) or 

(J '}.:' le>lo 1 S"b 0) ( .-;.tr;r;, n) (I~)' \ll1rV) 
grams (g). 0. '1 G:.'l.!i 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract In microliters (ul) 

Df = Dilution Factor. 0. 11J"8 ""'.llf:0 %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 

# Samnle ID Comoound 
Cor centra~ on C~ncentrati~n 

Qualification 

. 

RECALC_pest.wpd 



LDC Report# 37017B3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
CFMW-049-S0-0-0.5 460-119134-1 Soil 08/20/16 
CFMW-049a-S0-0.5-2 460-119134-2 Soil 08/20/16 
CFMW-049a-S0-1 0-12 460-119134-3 Soil 08/20/16 
CFMW-DUP 23-SO 460-119134-4 Soil 08/20/16 
CFMW-049a-S0-1 0-12MS 460-119134-3MS Soil 08/20/16 
CFMW-049a-S0-1 0-12MSD 460-119134-3MSD Soil 08/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

4 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) Affected 
(Associated Samples) Compound (Limits) (Limits) Compounds Flag A or P 

CFMW-049a-S0-1 0-12MS/MSD Aroclor-1 016 (CLP2) 148 (29-135) 144 (29-135) All compounds NA 
(CFMW-049a-S0-1 0-12) Aroclor-1016 (CLP1) . 150 (29-135) 

Aroclor-1260 (CLP2) . 140 (29-135) 
Aroclor-1260 (CLP1) . 153 (29-135) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

Samples CFMW-049a-S0-0.5-2 and CFMW-DUP 23-SO were identified as field 
duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:\LOGJN\ROUX ASSOCIATES\COLUMBIA FALLS\3701783B_RA4.DOC 

. 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119032-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37017B3b VALIDATION COMPLETENESS WORKSHEET P~::~: I z!js/Jb 
b 

SDG #: 460-119032-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Reviewer: 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Area 

I. Sample receipt/Technical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laborator; Blanks 

v. Field blanks 

VI. Surroqate spikes /1 '7 

VII. Matrix spike/Matri~ spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound ouantitation/RULOQ/LODs 

XI. Target coro_Qgund identification 

Xfl : ("), off I nf nolo 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11? 

Notes 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

CFMW-049-S0-0-0.5 

CFMW-049a-S0-0.5-2 

CFMW-049a-S0-1 0-12 

CFMW-DUP 23-SO 

CFMW-049a-S0-1 0-12MS 

CFMW-049a-S0-10-12MSD 

I ~p, L.lloO ~ -:; '01911 
I 

-7'i19\Y 
- ?~'-\b'1 

f 

0 

0 

I I Commects 

A't>.. 
A1.A ~(o ¥69 /1 c.A ::_.,.::0 

A 

" ~() :e:-\?:>.:= 1 
D.. 

.svJ 

b ~w 

t-10 () 

A 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

--

f cv.; !b 7--0 

~~6 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabJD 

460-119032-1 

460-119134-1 

460-119134-2 

460-119134-3 

460-119134-4 

460-119134-3MS 

460-119134-3MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

L:\Roux Associates\Columbia FaiJs\3701783bW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_Lot ~ 
Reviewer: F7 

2nd Reviewer: U 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:~of ?--
Reviewer: F? 

2nd Reviewer: (/.- / 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

- --t A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

,, B. beta-BHC J.4,4'·DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

I 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

L 
II 
I D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroc\or-1260 JJ. Aroclor 1268 

I 

E. Heptachlor M.4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroc\or-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

I 
G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis·Nonachlor I 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

- ---·-

Noms: ________________________________________________________________________________________________ __ 

C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: 370/7.,8.3 b 

METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
Y N N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y N N/A V V '-1 V ~II'-' 1¥1.._,1 IWI'-'._. VI VVIIL I .._,'-"VYVI 1'-''-'> \lUI' .-..11'-' I '-'IU.LI V\,o ]'-'VI VVI IL Ulll._.l .... l IV'-"..:J \I '1.1 ._. YlfiU Ill I """<'-' II II II LV: 

MS MSD 
# MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

"'-\,' 'I (C.L-f'-.., 1'\'0 (7-"'1-1~~ 1'\4 (~~-r~s ( ) ~ 
'./ f c:v"P ' ) ( ) ,m ( L> ( ) 

!>I? ( l!N\"- <. ( ) 1'-10 ( ) ( ) 

$I? (t:!Nf'( ( ) I~ ( i.J ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: 3 7 0/ 7 ,6.3h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f _ / 
Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GC8 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 

I 



LDC#: .37017,8 3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: .Q.. 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 !CAL 8/23/2016 PCB 1260-1 RTX CLPJ 

GC09 

PCB 1260-1 RTX CLPIJ 

Where: 

Reported Recalculated 

1000 1000 

0.0428 0.0428 

0.0243 0.0243 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0454 0.0454 6.6 

0.0247 0.0247 1.2 

Recalculated 

%RSD 

6.6 

1.2 

I 



LDC#: 0 7CJJ 7 ,163}:; 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_!ot_~ 
Reviewer:____fl 

2nd Reviewer: A 
'----., 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 
10 Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 ~vJ- )t .K\"""'\11<> Pee 12 r.o c~P;.- \t>OO 10SD 
Ole~ __1 \.1 _lOO 0 j?Y 

2 
&.J_, ~1~/Jb _l \000 ")o '2--
~~-~q " _100 u "1'-1 e 

3 ccv -j ~~~0 \lb \ I '1o~ 
OSIJ7 4' J \0\0 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

\0Sl·£l s;. 7- _s_.~ 

"'~\. s " ·k' _~,.!( 

Ojo1-'.A 9)-_k "'·i 
"1'-11- ~ ~-¥" s.v 

"\o8.?... 9'-1..- 9·'Y 
\0\2,.; l-Z... \·")...--' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: <370/7 j3?:>p 

METHOD:<c HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF ~·-SurroQate Found 

UQIIIf-'I'V n, ... 

I Column/Detector I Surrogate I Surrogate l Surrogate Spiked Found 

I I I I I 

I 

Qu ?, 

I 
~et I sz:_l {plj.</ I ~ L,~ .......... 

......... '""' ...... 
Surrogate 

Surr ate Column/Detector Found 

I I 

-- ··-

Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene {CBZ) G Octacosane M Benzo(e)Pyrene s 

8 4·Bromofluorobenzene (BFB) H Ortho--Terphenyl N Terphenyi·D14 T 

c· a,a,a-Trifluorotoluene I Ftuorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u 

D Bromochlorobenene J n-Triacontane p 1·melhvlnaohthalene v 
E 1 ,4--Dichlorobutane K Hexacosane a Dichlorophenyl Acetic Acid (DCAA) w 

F 1 4-Difluorobenzene (OFB) L Bromobenzene R 4-Nitroohenol X 

SURRCLC_r1.wpd 

Page:~t___:' 
Reviewer: FT 

2nd reviewer: CJA 
""'---' 

Percent I Percent I Percent 
Recovery Recovery Difference 

ReJ:!orted I Recalculated I 

:~~ 1130 
I 

0 

~I I 2., <,.. 

Percent 
Difference 

ReJ:!orted Recalculated I 

--

Surrogate Compound surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m· xylene ' 

3,4-Dinitrotoluene z 2·Bromonaphthalene 

Tripentyltin M Chloro--octadecane 

Tri-n-oroovllln 88 2,4-Dichloroohenvlacetic acid : 

Tributyl Phosphate cc 2,5-Dibromotoluene 

Triohenvl Phosphate 



LDC#: 37-D/7/3~ VALIDATION FINDINGS WORKSHEET Page:~of____/ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

/ 2nd Reviewer:~ 
METHOD/_ G' C _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 * (SSC- SC)/SA 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples:_--"1:>=--~'----1-'----------

Gasoline (8015) 

Diesel (8015) 
--

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trtnitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

Where SSG = Spiked sample concentration 
SC =Sample concentration 

MS = Matrix spike 
MSD =Matrix spike duplicate 

SA = Spike added 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery JJ Percent Recovery JJ RPD I 
I Reported I Recalc. f\ Reported I Recalc. \\ Reported I Recalc. I 

A . - I D ( \J .. C, Q lo·?L\0 I o·?L\o II 1-l o 1\o.IJ~~ o. '-\r/dl t::>S rc.? \tfO ...I.1.L2 ~ (p 

- ·-..,..,=-: 
Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: 3 7o /7 J33 }J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:~f_~ 
Reviewer:_fl 

2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: \.~ 'fleo - 3>619\ V 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218} 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (8310} 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Fonnaldehyde (8315A) 

h..~~~~ ( \l..(pO o. ?> "".:> -=7 I 1-lA-

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

Spike Sample -~ LCS II LCSD II LCS/LCSD I 
Concentration I II II I 

Percent Recovery Percent Recovery RPD 

LCS LCSO \ Reported f Recalc. \\ Reported I Recalc. \I Reported \ Recalc. \ 

oA'tO tJA- l"'br l?r NIT 

· Refer to rv Control Samole/Laboratorv Control SamQie DupJic:;ate findinJJs worksheet fo_r list of qualifications and ass_ociated samples whEW_ report~d results dQ 
not aoree within 10.0% of the recalculated results. 
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LDC#: 
<3 70 ~ 7/3 3} 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

/ .. / .. 

~ 

~c HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration; (A)(Fv)(DD Example: 

Page: __(of_/ 

Reviewer: _£[ 
2nd Reviewer:~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample I D. ~ "::. '-!laO - Compound Name ~ c\..,g.; \ :2-G. 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 

3'bl91?---
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Concentration = C.,. (p 0 ( \0 J 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# SampleiD 

121.1 o - I 

" 1\c;; tO~ 

I PI- 9 1 

::. ~ 

Compound 
( 

I so tl ( -z.-J J 
R ?-=!-) 1 o. o:i' s-1) 

~ ' 

~O.Z,3> 

Reported 
Concentrations 

) 

\2-<.>0- I .::. 

r -
3 --

.J -
'(' --

?. ' 
1 :::: 
){',.;. 

( \S.o) ( !O<Ou) 

.. LLL _._ 
- .':' 

Recalculated Results 
Concentrations 

( ) 

"so -2--/ 

01<;:0 

"ol-~ 
1UO. D 
U1·(p 
b1-3-i 
"~e 
b ?j-.} 

Comments: f..r. - (.,C.. o . 0 

SAMPCLC_r1.wpd 
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LDC Report# 37017B4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

.. LDC Report Date: September 19, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
CFMW-049-S0-0-0.5 460-119134-1 Soil 08/20/16 
CFMW-049a-S0-0.5-2 460-119134-2 Soil 08/20/16 
CFMW-049a-S0-1 0-12 460-119134-3 Soil 08/20/16 
CFMW-DUP 23-SO 460-119134-4 Soil 08/20/16 
CFMW-049a-S0-0-0.5Pb 460-119134-7 Soil 08/20/16 
CFMW-049a-S0-1 0-12MS 460-119134-3MS Soil 08/20/16 
CFMW-049a-S0-10-12DUP 460-119134-3DUP Soil 08/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Lead by EPA SW 846 Method 6010C 
Mercury by EPA SW 846 Methods 7470A/7471 B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag A or P 

CFMW-049a-S0-1 0-12MS Antimony 65 (75-125) UJ (all non-detects) A 
(CFMW-049-S0-0-0.5 
CFMW-049a-S0-0.5-2 
CFMW-049a-S0-10-12 
CFMW-DUP 23-SO) 

4 
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Spike ID 
(Associated Samples) Analvte %R (Limits) Flao A orP 

CFMW-049a-S0-1 0-12MS Potassium 133 (75-125) J+ (all detects) A 
(CFMW-049-S0-0-0.5 
CFMW-049a-S0-0.5-2 
CFMW-049a-S0-1 0-12 
CFMW-DUP 23-SO) 

For CFMW-049a-S0-10-12MS, no data were qualified for Aluminum, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (%R) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analvte RPD (Limits) Flag A orP 

CFMW-049a-S0-1 0-12DUP Arsenic 43 (<20) J (all detects) A 
(CFMW-049-S0-0-0.5 Barium 37 (<20) J (all detects) 
CFMW-049a-S0-0.5-2 Calcium 28 (<20) J (all detects) 
CFMW-049a-S0-1 0-12 Copper 25 (<20) J (all detects) 
CFMW-DUP 23-SO) Lead 40 (<20) J (all detects) 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFMW-049a-S0-0.5-2 and CFMW-DUP 23-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

5 
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Concentration (mo/Kol 

Analyte CFMW-049a-S0-0.5-2 CFMW-DUP 23-SO RPD (Limits) 

Aluminum 6780 8240 19 (<50) 

Arsenic 2.2 5.1 79 (<50) 

Barium 53.3 108 68 (S50) 

Beryllium 0.18 0.32 56 (<50) 

Calcium 13200 31500 82 (<50) 

Chromium 7.9 7.9 0 (S50) 

Cobalt 3.9 4.7 19 (<50) 

Copper 7.0 13.1 61 (<50) 

Iron 7940 11300 35 (<50) 

Lead 4.4 9.2 71 (<50) 

Magnesium 8210 10600 25 (<50) 

Manganese 161 329 69 (S50) 

Mercury 0.022 0.020 10 (S50) 

Nickel 9.1 9.3 2 (S50) 

Potassium 386 639 49 (<50) 

Vanadium 5.7 8.2 36 (<50) 

Zinc 26.3 33.5 24 (<50) 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

6 
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Flag AorP 

- -

J (all detects) A 

J (all detects) A 

J (all detects) A 

J (all detects) A 

- -

- -

J (all detects) A 

- -

J (all detects) A 

- -

J (all detects) A 

- -

- -

- -

- -

- -



XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS %R, DUP RPD, and field duplicate RPD, data were qualified as estimated in 
four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119032-1 

I Sam~le I Anal~te I Flag I A or P I 
CFMW-049-S0-0-0.5 Antimony UJ (all non-detects) A 
CFMW-049a-S0-0.5-2 
CFMW-049a-S0-1 0-12 
CFMW-DUP 23-SO 

CFMW-049-S0-0-0.5 Potassium J+ (all detects) A 
CFMW-049a-S0-0.5-2 
CFMW-049a-S0-1 0-12 
CFMW-DUP 23-SO 

CFMW-049-S0-0-0.5 Arsenic J (all detects) A 
CFMW-049a-S0-0.5-2 Barium J (all detects) 
CFMW-049a-S0-1 0-12 Calcium J (all detects) 
CFMW-DUP 23-SO Copper J (all detects) 

Lead J (all detects) 

CFMW-049a-S0-0.5-2 Arsenic J (all detects) A 
CFMW-DUP 23-SO Barium J (all detects) 

Beryllium J (all detects) 
Calcium J (all detects) 
Copper J (all detects) 
Lead J (all detects) 
Manganese J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 

Duplicate sample analysis 
(RPD) 

Field duplicates (RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 
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LDC #: 37017B4a 
SDG #: 460-119032-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6010C/6020A/7470A/7471B) 

Date: '1 \!.s:\1~,a 
Page:_\ of__l_ 

Reviewer: ..:1 'V 
2nd Reviewer: cZ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Y". 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

I llalidaticc Area I I Ccmmects 

Samole receipt/Technical holdina times A. 9:, \-z~ 1..,, 'P 
ICP/MS Tune ~ 
Instrument Calibration S\0 
ICP Interference Check Sample (ICS\ Analvsis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' '" of 1'\o'' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

CFMW-049-S0-0-0.5 

CFMW-049a-S0-0.5-2 

CFMW-049a-S0-1 0-12 

CFMW-DUP 23-SO 

CFMW-049a-S0-0-0.5Pb 

CFMW-049a-S0-1 0-12MS 

CFMW-049a-S0-1 0-12DUP 

~ 
10Q ~<¢>-::. (_ \, ") 

sw K..~-:;.. (_ ---\) 
sw \)0\? 

p.__ ~\2.. ~ (_u..,.) 
p..._ LC:::. ~ -~'1-"\. 

1.::::, \A.) Pv-=: C-z, s.) 
~ 
~ 
D.. 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-119032-1 

460-119134-1 

460-119134-2 

460-119134-3 

460-119134-4 

460-119134-7 

J>.,.\\ 460-119134-3MS 

. ~ 460-119134-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

I 

Notes: ______________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
,..-

Cooler temoerature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? 
,..-

Were %RSD of isotopes in the tuning solution s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set~up time? 
/ 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ~ 

120% tor mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
r 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ./ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
_,.... 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent d"ifferences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,:: 20% for 
/ waters and,:: 35% for soil samples? A control limit of +I· RL(+/-2X RL for soil) was 

used for samples that were,::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/ 

Was an LCS anavlzed for this SDG? 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lof 2 .. 
Reviewer: c>S2 

2nd Reviewer: t. ./ 

Findings/Comments 



LDC #: 'b \<::l .. '\~1.\c, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60·125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 
v 

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL r 
/CPl/>100X the MDLr/CP/MSl? ,... 

Were all oercent differences (%0s) < 10%? 

Was there evidence of negative interference?·lf yes, professional judgement will be 
used to aua/ifv the data. 

/ 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. 
/ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target anarvtes were detected in the field blanks. 
I 

METMSW_2014.wpd version 1.0 

NA 

Page:__0lf'Z.... 
Reviewer: <:S'Y 

2nd Reviewer: C/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of~ 
Reviewer: ::$Q 

2nd reviewer: eo/ 

All circled elements are applicable to each sample. 

~ ,10 • ·•··•· Li,;t IT ALl 

\. w <sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zrl)Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

2- ~ 7 -AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zn')vlo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~ ~ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,/b7Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
L./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tk-.1-& 5 fAl. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, ~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, f:lg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Anolv~l~ 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe;ftbMa, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS I AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Min Ha!Ni, K, Se, Ag, Na, Tl, V, zl1:lMo, B, Sn, Ti, 

c.><: AA AI <::h Ao Ro RA rn ro ~" <'A Ph "n "" l-In Nl I< <::A An No Tl II 7n "n R <::n Tl 

Comments: Erv by CVAA if performed;) 



LDC #: 37017B4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: \. of'\ 

Reviewer~~ 
2nd Reviewer:____Q, 

1N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
'N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
EVE~ ONLY: 
~ Was a midrange cyanide standard distilled? 

C{;._ N N/A Are all correlation coefficients >0.995? 
/N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

" not~ . "n •. ... Of.J> nf n, 

08/27/16 CRI (13:58) Cd 63 (70-130) 2-5 No Qual. (True and Found values < MDL) 

Commenffi: __________________________________________________________________________________________________________________ __ 

37017B4aCAL.wpd 



LDC #: 37017B4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

PJjlaSe see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__l_of \ 

Reviewer: ~'0 
2nd Reviewer: .Q. 

1
N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Y A1N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
' of 4 or more, no action was taken. 

:VELIV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I~ 
'"' In Mot•i• 

MS ..... ' 
7 s Sb 65 2-5 J-/UJ/ A ( nd) 

K 133 J+det/A J.det) 

Comments: 7: AI. Ca, Fe, Mg, Mn > 4X 

37017B4a.wpd 



LDC #: 37017B4a VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 

Page:~of.J,__ 

Reviewer:~ 
2nd Reviewer: 01 

~ Were all duplicate sample relative percent differences (RPD).:;. 20% for water samples and.:;. 35% for soil samples? If no, see qualifications below. A control 
limit of ±R.L. (±2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

. . ~ ..... .. ................................... ~ ..................... ~... ................. ~ ............ ' ........................... ' " . , ................................. ' .......................... , ................................. , ..... , ...... 

" Ooto dO Mot.;v ~nolvt< RPO II ;m;to\ • II ;m;to\ I 

8 s As 43 (:<20) 2-5 J/UJ/A (det) 
Ba 37 (<20) J/UJ/A (det) 

' Ca 28 (<20) J/UJ/A (det) 

I 

Cu 25 (<20) J/UJ/A (det) 

Pb 40 (<20) J/UJ/A (det) 

Comments: ________________________________________________________________________________________________________________ __ 

37017B4aDUP.wpd 



LDC#: 37017B4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

4\N NA Were field duplicate pairs identified in this SDG? [.%M Were target analytes detected in the field duplicate pairs? 

Concentration lma/Ka) 

Analyte 3 5 

Aluminum 6780 8240 

Arsenic 2.2 5.1 

Barium 53,3 108 

Beryllium 0.18 0.32 

Calcium 13200 31500 

Chromium 7.9 7.9 

Cobalt 3.9 4.7 

Copper 7.0 13.1 

Iron 7940 11300 

Lead 4.4 9.2 

Magnesium 8210 10600 

Manganese 161 329 

Mercury 0.022 0.020 

Nickel 9.1 9.3 

Potassium 386 639 

Vanadium 5.7 8.2 

Zinc 26.3 33.5 

Page:_lof~ 
Reviewer: Z:,v 

2nd Reviewer: G=/ 

RPD Qual. 
(<50) {Parent Only) 

19 

79 JdeUA (del) 

68 JdeUA (del) 

56 JdeUA (del) 

82 JdeUA (del) 

0 

19 

61 JdeUA (del) 

35 

71 JdeUA (del) 

25 

69 JdeUA (del) 

10 

2 

49 

36 

24 

1\LDCFILESERVER\Valldatlon\FIELD 
DUPLICATES\FD_inorganic\37017B4a.wpd 



LDC#: :Z,to0.Q;~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:k..'\l 
\0'.?..-z.... 

~ 
\7,•0] 
:s.(A) 
?;.\.'\ 
u.:>J 
\~:z.-.-1 
(L>J 
lt·JCA* 
(L.'\1 ' 
\1.·.oo 

Where, Found= concentration ~n ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I BecaiCIIIated 

Type of Analysis Element Found (ug/L) True {ug/L) I %R 

ICP (Initial calibration) ~b ""1&'7::>"""2... ...... ~ '- "( 'S.OO '-'.'\ \ .....___ \ O'D "'/-~ 
~ 

ICP/MS (Initial calibration) ~, U.o -~""'""' 1.. ..._ l.\0 ~'\.\....- lo?..-"/.~ 
~ 

.._, 
CVAA (Initial calibration) 

~ ~ 9:S.?:....,~\.'-- s ~\'-..- qq 'Y .. ~ 
ICP (Continuing calibration) \''D I \c).!..~\_'-- --.s;:oc ~ +- 1 crz.Y~~ 
ICP/MS (Continuing calibration) Se.... ~~8.\~\'-..- -=;;o ~\....- ~~ '?"~'?--
CVM (Contining calibration) 

~ ~-C3Co'f>\l..._ s~'-- \'C>\%0 ..._, 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeeocted 

%R 

\ '00 ~~-. \?--

\ <::) "2... I<.\.<-

Of\"'/,~ 

[02<>!~~ 

qg,"'( .. \2----

~0\ (..~ 

I 

Page:~of \ 

Reviewer: 7')"Y 
2nd Reviewer: .Q 

Acceptable 
{Y/N) 

~ 

'-!.( 

I 

Comments: ________________________________________________________________________________________________________________ _ 

calclc.4sw.wpd 



LDC #: 51.,.,'1.£:.~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_l_of~ 
Reviewer: 'C:.Q 

2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 Where, I = Initial Sample Result (mgll) 
I SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Sample 10 Type of Analysis Element (units) 

:IC.S p..2:. ICP interference check 
/1,.\ ~\'\~'-t6. '.."D-o "S;c::z::sco ...)q \ \... 

~ 

LL-', 
\~~"~ 

laboratory control sample ?~ £\.7,S ~~ &;__(o ~*"\ 

~<,. Matrix spike (SSR-SR) 

D -01. "\ 1.\-~'5 to":.\¥'\ \:\~ 0-~~\~ 

""'"' Duplicate :5oo ,'2,~\C!:"- SSbJo~'::J ''""-,_..,., \A.."' 
<;;;.~'<'- !CP serial dilution ·b,~....l.._ <..)~\.'-.. ~\\0 uc,\'--
''""''-~' t-e... 

Comments: JS-~ 
\ 

o::::...::J 

TOTCLC.4SW 

I eecalc1llated I 
I %R/RPD/%D I 

\Q' ~f.?-

l~:Z..t~ 

l \S.. -=>t:_ <:?----

\\"!...~ 

\,-z.....7-'Y 

Acceptable 
o/oR/RP0/%0 (YIN) 

\=,~(_e. ~ 
\.-ci'\ ~ -~-\i'-. '::\* 

\s 'S. o;_ '?-- ~ 
\..\~(~~'<0 i 
\ :-n.-:. -v ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:--":,_ of l_ 
Reviewer: ~9 , 

2nd reviewer:Z 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

jl), ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ff N N/A Have results been reported and calculated correctly? 
i'f N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
IYI N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ .,(..:&=.._')-'-_v,\_\o"""':...._-------were recalculated and verified using the following 
equation: 

Concentration = CRD)(FVJ(Dill Recalculation(\ 0 'L:t """'2\ (';;;c, ""'-~ ( '-'<.) 
(ln. Voi.J{!j.<A_".b~ () c \..:. '4- ~ --" 
Raw data concentration %'>tl..-&'>-O.'<.l.'+ (\,, Z..\'t ') ( 0 .'6."1~.>.-') 
Final volume (ml) i?sv :: lQ"l.:l ~ '-- -'> 
Initial volume (ml) or weight (G) <" ~~ 
Dilution factor '\" \):::. ·-"" 

:;."' . w~ ~:<-'5 

RD = 
FV = 
ln. Vol. = 
Dil = 

Reported Calculated 

Co~ce~tr~~lon Conc:~ration Acceptable 
# Sample ID Analyte h•=''-<- l IY/Nl 

'\ c_.,_ l'l~'-""1,\\_. \ 1""1 ~ \ "-- ~ 

'2- f;,..,\ 0'S20 (/,_<:::._c;>.::A 

s ~ D-UZ::z__. D, 01..'2--

Lie_ -z_.;: ~-\ 2-,<;:l-, ' '\ 

s w: "\ -~ q .'S 
V? \Ac \~ ."-\ \"1 -~ ,Lf 

Nore: _______________________________________ __ 

RECALC.4SW 



LDC Report# 3701786 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: September 19, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119032-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-EB30-AQ 460-119032-1 Water 08/20/16 
CFMW-049-S0-0-0.5 460-119134-1 Soil 08/20/16 
CFMW-049a-S0-0.5-2 460-119134-2 Soil 08/20/16 
CFMW-049a-S0-1 0-12 460-119134-3 Soil 08/20/16 
CFMW-DUP 23-SO 460-119134-4 Soil 08/20/16 
CFMW-049a-S0-112-117 460-119134-6 Soil 08/20/16 
CFMW-049-S0-0-0.5MS 460-119134-1MS Soil 08/20/16 
CFMW-049-S0-0-0.5MSD 460-119134-1MSD Soil 08/20/16 
CFMW-049a-S0-0.5-2MS 460-119134-2MS Soil 08/20/16 
CFMW-049a-S0-0.5-2MSD 460-119134-2MSD Soil 08/20/16 
CFMW-049a-S0-1 0-12MS 460-119134-3MS Soil 08/20/16 
CFMW-049a-S0-1 0-12MSD 460-119134-3MSD Soil 08/20/16 
CFMW-049a-S0-10-12DUP 460-119134-3DUP Soil 08/20/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37017B6_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A and EPA Method 300.0 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable with the following exceptions: 

Lab. Associated 
AorP II Date Reference/10 Ana lyle %R (Limits) Samples Flag 

08/27/16 CCV (18:02) Fluoride 113 (90-110) All soil samples in J+ (all detects) p 
SDG 460-119032-1 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB30-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID ~s (%~) MSD (%R) 
(Associated Samples) Analyte Limits (Limits) Flao A or P 

CFMW-049a-S0-1 0-12MS/MSD Fluoride 209 (90-110) 207 (90-11 0) J+ (all detects) A 
(All soil samples in SDG 
460-119032-1) 

Relative percent differences (RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-049a-S0-0.5-2 and CFMW-DUP 23-SO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mg/Kg) 

Analyte CFMW-049a-S0-0.5-2 CFMW-DUP 23-SO RPD (Limits) Flag AorP 

Total cyanide 0.056 0.033 52 (<50) J (all detects) A 

Total organic carbon 21200 22400 6 (<50) - -

Fluoride 10.9 10.7 2 (S50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to continuing calibration %R, MS/MSD %R, and field duplicate RPD, data were 
qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119032-1 

Samnle Analvte Flaa A or P Reason 

CFMW-049-50-0-0.5 Fluoride J+ (all detects) p Continuing calibration (%R) 
CFMW-049a-S0-0.5-2 
CFMW-049a-S0-1 0-12 
CFMW-DUP 23-SO 
CFMW-049a-S0-112-117 

CFMW-049-S0-0-0.5 Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-049a-S0-0.5-2 duplicate (%R) 
CFMW-049a-S0-1 0-12 
CFMW-DUP 23-SO 
CFMW-049a-S0-112-117 

CFMW-049a-S0-0.5-2 Total cyanide J (all detects) A Field duplicates (RPD) 
CFMW-DUP 23-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-119032-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119032-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37017B6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119032-1 level IV 
Laboratory: Test America. Inc. 

Date: a,\ \S.\\1,0 
Page:~ of--':::_ 

Reviewer: ,__;,"\::> 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012Bl. Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

YO 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

·~ 

I llalidatioc Area 

Sample receipVTechnical holdinCI times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

"' "" ,, "< 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-EB30-AQ 

CFMW-049-S0-0-0.5 

CFMW-049a-S0-0.5-2 

CFMW-049a-S0-1 0-12 

CFMW-DUP 23-SO 

CFMW-049a-S0-112-117 

CFMW-049-S0-0-0.5MS 

CFMW-049-S0-0-0.SMSD 

CFMW-049a-S0-0.5-2MS 

CFMW-049a-S0-0.5-2MSD 

CFMW-049a-S0-1 0-12MS 

CFMW-049a-S0-1 0-12MSD 

CFMW-049a-S0-1 0-12DUP 

I I C.ommects 
/):.., ~'Z-o-2,_~\)0 

/A, 
'Sv-/ 
~ 

!VD GS ~ C,') 

~ ~ 'Q;;::. ~\___<:~ ?-

~ \)JS?' 
~ lLsto "--s~ sw \,==:. "D ;- (_ "'2, L <:::;,."" 

::>... 
/ 

~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-119032-1 

\oC- 460-119134-1 

460-119134-2 

460-119134-3 

460-119134-4 

~ 460-119134-6 

C:.i--J 460-119134-1MS 

~ 460-119134-1MSD 

460-119134-2MS 

460-119134-2MSD 

---\ 460-119134-3MS 

\ \, 460-119134-3MSD 

~ 460-119134-3DUP 

,\~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

so·11 o81:&'i16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

Soil 08/20/16 

I 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\37017B6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~ C..~<) 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. 
,.-

Cooler temperature criteria was met. "' 
II. Calibration 

Were all instruments calibrated daily, each set-uo time? r 
Were the proper number of standards used? 

./ 

Were all initial calibration correlation coefficients > 0.995? ,/ 

Were all initial and continuing calibr8tion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reauired? (Level IV onlvl 
,.-

Were balance checks oerformed as required? (Level IV only) "' 
Ill. Blanks 

Was a method blank associated with everv sam ole in this SDG? 
/ 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. "' 
IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ./ 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:: 20% for 
/ waters and::; 35% for soil samples? A control limit of::; CRDL~ 2X CRDL for soil) 

was used for samples that were.:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed_per extraction batch? / 

Were the LCS per~~~t recoveries (%R) and rel~t~~ percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 C limits? 

/ 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples oerformed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? 
/ 

WETC-EPA_2010.wpd version 1.0 

Page:~o(Z 
Reviewer: ~.;;;;;:> 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. -
Target analytes were detected in the field duplicates. / 

X Field blanks 

Field blanks were identified in this SDG. --
/ 

Target anaMes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:__z.orz... 
Reviewer: ~/ 

2nd Reviewer:___,~~-

Findings/Comments 



LDC #: :;lo\.'1~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

l'l~mnh> In p~, 

\ I pH TDS cvaoa NO, so. 0-PO AlktbJNH TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CJ)I NH, TKN TOG Cr6+ CIO. 

2-l..::? I pH TDS CI/F
1

NO, NO, S04 O-P04 AlkhN\JH, TKNfrOQlCr6+ CI04 

I pH TDS c1lf NO NO, SO, 0-PO Alk ~ NH, TKN Yoc Cr6+ CIO, 

ft.~'\-~,10 I pH TDS Cl F NO, NO, SO O-P04 AlkitJNH, TKN TOG Cr6+ C104 ....... 
'pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

()c_.·_,,,\~ pH TDS Cl ~~0, NO, SO 0-PO. All/cN~H, TKN TOG Cr6+ CIO 

pH TDS Cl lf NO NO, SO 0-PO AlkYN NH TKN TOG Cr6+ CIO 

&. c-. IS pH TDS Cl (F _1o, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F N03 NO SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I nH TO!'; r.l F NO. ~I(") !":(") (")_p(") All.- r~l ~H-1 TI<'M Tf"lr rei'<+ rlf"l 

Page:_1_of_1_ 
Reviewer: .JQ.__/ 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3701786 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:lof~ 
Reviewer: OS) 

2nd Reviewer: _,.____ 

Y .<N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

L ~NLY: 
YJJL Was a midrange cyanide standard distilled? 
2 

· ~ · · Are all correlation coefficients ~0.995? 
Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

" not~ · oln 6nolv ''"" .. ,, not• I 

08/27/16 CCV_(18:02) F 113 (90-110) All Soils J+det/P ( det) 

Commenffi: ______________________________________________________________________________________________________ __ 

METCAL.wpd 



LDC #: 3701786 

METHOD: Trace metals {EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:_l_of_l_ 

Reviewer:~ 
2nd Reviewer: 0--

, (JY N/A Were matrix spike percent recoveries {%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

YIN N/A Were all duplicate sample relative percent differences {RPD) ::0.20% for samples? 
7
-:VEL IV ONLY: 

1 !(N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ "n .... A ' "-' _RPn.lUm;t,.l _o, . 

11/12 s F 209 (90-11 0) 207 {90-110}_ All Soils J+deUA _lde_t)_ 

Commenffi: ________________________________________________________________________________________________________________ _ 

3701786.wpd 



LDC#: 3701786 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (mglkg) 

Analyte 3 5 RPD (<50) 

Total Cyanide 0,056 0.033 52 

TOC 21200 22400 6 

Fluoride 10.9 10.7 2 

Page:~ofl_ 
Reviewer: _-:\?- / 

2nd Reviewer:~ 

Qualification 
(Parent only) 

JdeUA (del) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37017B6.wpd 



LDC #: 1>1ct. '\ ~ Validation Findings Worksheet Page:_l__ of_\_ 

Reviewer:~ Initial and Continuing Calibration Calculation Verification 
2nd Reviewer: C--1 __., 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of____£ was recalculated.Calibration date:9\(1\ 110 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following fonnula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::lW \ '$ -_ <:;"& 
Calibration verification 

'\C>J es; .. -.-& 
Calibration verification 

::S:.C'-,J I '1: '-$;. -z._. 
Calibration verification 

Where, 

Analyte Standard 

s1 

t=- s2 

s3 

s4 

s5 

~ 
"\ o::i~ ~'-

C-0 0-~'-

\-:::.c.....- ~<, yv..'clv 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r orr r orr (YIN) 

0.08 6235 

0.2 32008 0.9990 0.9990 

~ 1 135134 

2 265115 

3 412646 

\-.:;-...:Ji:!..-

~~\'-- LtO-'-\Yo'?- q 0 :'"-\: 7.?-- ~ 
.__, 

Q,'Z_~I....-- lool(~ ~~.:::, '%~ 

3ic\COO 
w\'---' 

l00'1 ... <?- \ c:.o 7:: \.2-- .'-.!1 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·---------------------------------------------



LDC#: 'SJo\.1~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:l_ofi__ 
Reviewer:.::S.9 

2nd Reviewer: Q4 .....-

METHOD: lnorganics, Method 8,e >L ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC) 
Laboratory control sample 

\S':.. 1.,0 

\-A-S 
Matrix spike sample 

\"1,:W 

M-SQ Duplicate sample 

to'-~ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found Is True/ 0 
Element (units} (units) 

-roc \\\&.-~~ l~~ 
(SSR-SR) 

t= -z, :~'\- "'ts~ \0 ,"'Z..~~ ,_ 

c_~ '2-o\~ \.'\"'-~~ 

I eecalc•Jialed 

II 
eeeotted 

I I Acceptable 
%R/RPD %R/RPD (YIN) 

@,l.\37'~~ '2:,1.\~ 0,(~ ~ 

z_o"\(~1;- "'2.<:::9. ~R 

::::,~~9 'bY,.~~ ~L! 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.6 



LDC #: S>lon\?jo VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method S<2<2..- ~~ 

Page:_\ of~ 
Reviewer: <:S"C:> / 

2nd reviewer: Q)V 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,---:'("::-"z._::;~:.._.:......::---,:C=0.:......:: __________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 0,0£..\'1l'I>-_-%,'S..l"'--~ Recalculation:(£.o<-n-.: (J,~\ ->\,.,"'S.Ie.-~'/~~\)C. 'l -:: 0 _0~ 
(9 -~ \lo.S."'-< ') ~ \."'5 

# 

~\)"" ';,_.,._\ 

PvO-~\ 
::!...-.w"o~ 

Sample ID 

z 
~ 

L\-
-s 
lo 

Analyte 

C-0 
c..~ 

~ 

\oc::....... 
\:OC-

Reported Calculated 

Co~;:_~~ion c~::n~:~n Ac~~P~~ble 
YIN 

'-'':' 
C) .. Ofa\0 0.~ 0 

D -O""S..0 D.oS..C.O 
2 .. "\ \ -z.. -""'- \ 

2L..-ll.:oo ~-z..."<oo 

\&'len \~oo .. lr 

Note: _____________________________________ __ 

RECALC.6 



10/04/16 
The attached zipped file contains three files: 

File Format Description 
I) Readme_ ColumbiaFalls_l 00416.doc MS Word2003 A "Readme" file (this document). 

MS Excel 2007 A spreadsheet for the following SDG(s): 
2) 460-118466-I_TestResultsQC_ vl_REV.xlsx 460-118466-1 37017A 
3) 460-119032-l_TestResultsQC_vl_REV.xlsx 460-119032-1 37017B 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christian Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC#•1i]Q_\l EDD POPULATION COMPLETENESS WORKSHEET Date•4 1-J /Jb 
Page:_! of_l 

The LDC job number listed above was entered by _____uQ 
2"'(2p• 

I I EDD Process I I Comments/Action I 
I. EDD Completeness -

Ia. -All methods present? rv1 
lb. -All samples present/match report? 0 
I c. -All reported analytcs present? 

....:: 

I d. I A6'o/:'pr IOO%vcrilication ofEDD? 
v 

I \,_,./ 
__. 

II. EDD Preparation/Entry -

II a. -Carryover U/J? lA 
~ 

lib. -Reason Codes used? If so, note which codes. 

lie. -Additional Information (QC Level, Validator, jj Validated Y/N, etc.) 

Ill. Reasonableness Checks -

Ilia. -Do all qualified NO results have ND qualilicr (e.g. 

~ U.l)? 

Ill b. -Do all qualified detect results have detect qualifier Cj 
(e.g. J)? 

Ill c. -If reason codes arc used, do all qualilicd results have -
reason code licld populated, and vice versa? 

Ill d. -Does the detect flag require changing for blank 

.~lvJ qualifier? If so, arc all U results marked NO? 
~ 

lite. - Do blank concentrations in report match EDD where 0 data was qualified due to blank contamination? 

II IF. -Were any results reported above calibration range? If WfM so, were rcsulls qualified appropriately? 

[[[g. -Is the readme complete? If applicable, were edits or )_ 
discrepancies listed in the readme? 

Notcs: ________ -"•s~e~e~d~is~c~re~a~n~c~sl~le~e~t---------------------------------------------------------------------------------------

EDD Populatoin Checklist (word).doc~ 



"lJJW : LABORATORY DATA CONSULTANTS, INC. 
:, , , , , , , , , , , , , 2701 Loker Ave. West, Suite 220, Carlsbad, CA 9201 0 Bus: 760-827-1100 Fax: 760-827-1099 

LC>c= 

Roux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

October 25, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on September 29, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37212: 

SDG# 

460-119361-1' 460-119363-1 
460-119741-1,460-119830-1 
460-119967-1 ' 460-120053-1 

Fraction 

Volatiles, Semivolatiles, Chlorinated Pesticides, Polychlorinated 
Biphenyls, Metals, Dissolved Metals, Wet Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: · 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA, National Functional Guidelines for Inorganic Superfund Data Review, 
August2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\RouxAssociates\Columbia Falls\37212COV.wpd UL-SF 



Level IV 9,265 pages-DL Attachment 1 

EDD LDC #37212 (Roux Associates, Inc.-Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals D.Metals CI,F CN- NO,/ 
DATE DATE VOA SVOA Pest. PC8s (6020A (6020A Alk. NH3 so, OP04-P F (335.4/ Hard. N02-N TDS TSS TOC 

f-DC SDG# REC'D DUE (82608) (82700) (80818) (8082A) /7000) /7470A) (23208) (350.1) (300.0) (300.0) (9056A) 90128) (2340C) (353.2) (2540C) (25400) (LK) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-119361-1 09/29/16 10/20/16 - - . - - - . - 4 0 - - 4 0 4 0 4 0 4 0 . - 4 0 4 0 4 0 4 0 4 0 . -
8 460-119363-1 09/29/16 10/20/16 - - 0 3 0 3 0 3 0 3 - - . - - - - - - . 0 3 0 3 - - - . - - - - 0 3 

c 460-119741-1 09/29/16 10/20/16 - - 0 8 0 8 0 8 0 8 - - . - - - - . - . 0 8 0 8 - - - - - - - . 0 8 

D 460-119830-1 09/29/16 10/20116 . - 0 15 0 15 0 15 0 15 - - . - - - - . - - 0 15 0 15 - - - . - - - . 0 15 

E 460-119967-1 09/29/16 10/20/16 . - - - - - - - 4 0 - - 4 0 4 0 4 0 4 0 . - 4 0 4 0 4 0 4 0 4. 0 . -

F 460-120053-1 09/29/16 10/20/16 8 0 7 0 - . - - - - 8 0 8 0 8 0 8 0 8 0 . - 8 0 8 0 8 0 7 0 7 0 . -

otal T/CR 8 0 7 26 0 26 0 26 8 26 8 0 16 0 16 0 16 0 16 0 0 26 16 26 16 0 16 0 15 0 15 0 0 32 

Shaded cells indicate Level IV validation (all other cells are Levell II validation). These sample counts do not include MSIMSD, and DUPs L:\Roux Associates\Columbia Falls\37212ST.wpd 



The attached zipped file contains seven files: 

File 
I) Readme_ ColumbiaFalls_I024I6.doc 

2) 460-II936I-I_TestResultsQC_vl.xlsx 
460-II9363-I_TestResultsQC_vi 
460-II974I-1_ TestResultsQC _vi 
460-II9830-I_ TestResultsQC _vi 
460-II9967-I_TestResultsQC_ vi 
460-I20053-I_ TestResultsQC _vi 

Format 
MS Word2003 

MS Excel 2007 

10/24/16 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 
460-II936I-1 372I2A 
460-II9363-I 372I2B 
460-II974I-I 372I2C 
460-II9830-I 372I2D 
460-II9967-I 372I2E 
460-I20053-I 372I2F 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC Report# 37212A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119361-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-119361-1 Water 08/29/16 
CFSWP-015-SW 460-119361-2 Water 08/29/16 
CFSWP-016-SW 460-119361-3 Water 08/29/16 
CFSWP-DUP2-SW 460-119361-4 Water 08/29/16 
CFSWP-016-SWMS 460-119361-3MS Water 08/29/16 
CFSWP-016-SWDUP 460-119361-3DUP Water 08/29/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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.1. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFSWP-016-SWMS, no data were qualified for Calcium percent recoveries (%R) 
outside the QC limits since the parent sample results were greater than 4X the spike 
·concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP2-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Anaivte CFSWP-015-SW CFSWP-DUP2.SW RPD (Limits) Fiaq AorP 

Aluminum 44.9 39.7 12 (S30) - -

Barium 103 101 2 (S30) - -

Calcium 47500 44600 6 (S30) - -

Magnesium 13600 13400 1 (S30) - -

Manganese 8.6 5.9 37 (S30) J (all detects) A 

Potassium 405 357 13 (S30) - -

Sodium 2870 2620 9 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119361-1 

I Sam~le I Anal~te I Flag I AorP I Reason 

CFSWP-015-SW Manganese J (all detects) A Field duplicates (RPD) 
CFSWP-DUP2-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Laboratory Blank Data Qualification Summary - SDG 460-119361-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119361-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212A4a 

SDG #: 460-119361-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

Date:\oh\11{) 

Page:.J,of~ 
Reviewer: '(5,'0 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings VJOrksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 .. 

I ~alidaticc Area I I Comments 

Sample receipt/Technical holding times ~ ?\z_'\ \ '\0 
ICP/MS Tune A 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis p...._ 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

('), oil 'of not' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP2-SW 

CFSWP-016-SWMS 

CFSWP-016-SWDUP 

~ 
~ 

~ MS--=- L"'5-. 'y::: C.c;_'l~ 

~ <V-R 
~ SIC.!?-=-(_~ 
+\ LLS. 

~~~ PQ"" Cz -~'1 
~ 
~ 
~ 

NO = No compounds detected 
R = Rinsate 

0 =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

460-119361-1 

460-119361-2 

460-119361-3 

460-119361-4 

1\\.\ 460-119361-3MS 

~ 460-119361-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holdina times --All technical holding times were met. 

Cooler temperature criteria was met. / 

II. ICP/MS Tune -Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ~5%? / 

Ill. Calibration 
/ 

Were all instruments calibrated dailv, each set-uo time? 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? /' 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? ,r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP lntetference Check Sample 
/ 

Were ICP interference check samPles performed dailv? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix In this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences r 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):: 20% for r 
waters and.::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were.::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? , 
Was an LCS anal zed ner extraction batch? 

/ 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80·120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_1ot2 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: '2:5J?.SZ..~, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VJ/1. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) .r 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oeriormed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL 
ICP\/>100X the MDUICP/MSl'? 

/ 

Were all oercent differences f%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / used to aualifv the dala. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ,-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 
Target analytes were detected in the field duplicates. / 

XJ/1. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:.ZOtZ.. 
Reviewer: 7>v 

2nd Reviewer: o/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__}_ot~ 
Reviewer: 3D 

2nd reviewer: c..........--
All circled elements are applicable to each sample. 

I<>~--~- 1n . 1 •~• ITA I \ 

v ' L{'L/ L./ \..../ . ........, . ..__.. \.../~ ~ ''-"' '-' \.../ 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

0..C-'."'S,.~ \.AJ I AI, S~~ As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, N1, K, Se, Aa, Na, Tl, V, ZnJMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Sn, Ti, 

Comments: Mercurv by CVAA if performed 

ELEMENTS. wpd 



LOG#: 37212A4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page: 'l of\ 

Reviewer~ 
2nd Reviewer: ~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 

LEaE ONLY: 
. N 'A Was a midrange cyanide standard distilled? 
N N/A Are all correlation coefficients ":0.995? 

' N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

H n,,, · .on A oh~< OLD · nffloto I 

09/02/16 CRI (21:36) Ca 137 (70-130) All No Qual. (>2X RL) 
I 

Comments:----------------------------------------------------------------------------------------------------------------------------

37212A4aCAL.wpd 



LDC#:37212A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~T~:D: M::~: :::d::l::::e 

6

p
0

a~:~:::::ed in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration lua/L) 

Analyte 2 4 

Aluminum 44.9 39.7 

Barium 103 101 

Calcium 47500 44600 

Magnesium 13600 13400 

Manganese 8.6 5.9 

Potassium 405 357 

Sodium 2870 2620 

Page:__S:_ot~ 
Reviewer: ::SS) 

2nd Reviewer:~ 

RPD Qual. 
(<30) (Parent Only) 

12 

2 

6 

1 

37 JdeVA (de!) 

13 

9 

II L DC F I L E S E R V E R IV a II d at 1 on IF I E L D 
DUPLICATESIFD_inorganici37212A4a.wpd 



LDC #: '3TZ.xZ .... ~c,. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:I CAl 
'Z\ ,_\<6, 
::rc.v 
\~'-''--

C.. a() 

'Z:S~ 
C.c......J 
\'-l.;.'."v\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc1dated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICPIMS (Initial calibration) ~ Cf\. \a'2... ~..~q(.l._ Ll,_ 0 u:>, \ '-- q~ 'f.'?-

~ 
~ '-' q'l. ~r.'?-CVAA (Initial calibration) ~ 2/:>l. \ 0'\ \. '- Su~'--

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) 
~ Sl. z...~.::lc:t\'- SC~'-'-- l OL.:-' (. (2----

~ 

CVAA (Contining calibration) ~ OS, :ti\l,~ue,_ \ '--' '=ucll....- \on':?-
- ~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e[!cd:ed 

%R 

Cf:\Y..~ 

~\~(.?---.. 

~ v?... ""r.. '?-

\'U,~(-~ 

I 

Page:_\ of_l_ 

Reviewer: z::.-.;;:::::, 
2nd Reviewer: .Q. 

Acceptable 
(Y/N) 

~\ 

~ 

;j 
( 
~ 

Commenffi: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: ~ "'\'Z.A~~o., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:....l...,ofl 

Reviewer: ~Q 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) .. SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS .. DI X 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = u .. sDRI x 1 oo 
I 

Sample ID 

::s..o::,~ 

Z.t'...~\ 
\._.C') 
\ <...1,_','1....'1..--. 

~ 
\'-\':"CD 
"'Q'-'? 
()b'"-'2:. \ 
S£~ 
\ '_<..0 

Where, I = Initial Sample Result (mgll) 
SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check Co \"6"""'\.:oS.~'- ?oo<-q\'-
'-"' 

Laboratory control sample 
\~ f) ~"S.'t, u~ '-.... \ 0:'\ ,....._... 

. ...) 

Matrix spike (SSR .. SR) 

.. ~ 0 ,We":::. ua..... \. "-- \ '-.)~ <....._., 

~ 

Duplicate ~ \0 "'2- :(...~\>-..... Of:t%~\.'-.._ 
<........,.) 

ICP serial dilution & 4'-\\0S\ '-'<\ \_\....- !.\~\\. ~\.<.._. 
'-' 

I Recalc11lated I 
I %R/ RP0/%0 I 

'1 '-\-"'! .. <?--

qb~ 

2."1 "'!. ~ 

5%~ 

o ."'"5:..C.... ~;:v 

Acceptable 
%R/ RPD/%0 (YIN) 

q~'l .. ~ ~'\ 
qlo '%?...-

<517-?-

'61-~ 

0 .. :S.C....;?.~ <.. Y! 
Comments: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



LDC#:3J2-~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:__:;_ of~ 
Reviewer: <:::>"\:::> 

2nd reviewer: G __,.-

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _(_,__~="'-")-!'-----·k"="=-------- were recalculated and verified using the following 
equation: 

Concentration = IRDHFV)(Dill 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
'2.. 
~ 

4 

Recalculation: 

\i2-D= \~"'S.~\ .;~\_~ ..,c.2-:: 'C:01u~\.'-
"Q :\ =- 2-

Reported Calculated 

Analyte 
Co~cen~~~on 

'•J!.l~ 
Con~ntratlon 

(<. \'-.l Ac~~P~~ble 
YIN 

~\ b~-\o '2:, '=1. -\o '-\ 
Go-. 10~ \03 

'?- "3bl 301 
t-)e_ 'Zk.-zc. 'Z.to""Z..= ' R 

Note: _______________________________________ _ 

RECALC.4SW 



LDC Report# 37212A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119361-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-014-SW 460-119361-1 Water 08/29/16 
CFSWP-015-SW 460-119361-2 Water 08/29/16 
CFSWP-016-SW 460-119361-3 Water 08/29/16 
CFSWP-DUP2-SW 460-119361-4 Water 08/29/16 
CFSWP-016-SWMS 460-119361-3MS Water 08/29/16 
CFSWP-0 16-SWMSD 460-119361-3MSD Water 08/29/16 
CFSWP-016-SWDUP 460-119361-3DUP Water 08/29/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (limits! Flaq AorP 

CFSWP-016-SWMS/MSD Orthophosphate as P 79 (90-110) 79 (90-11 0) UJ (all non-detects) A 
(All samples in SDG 460-119361-1) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (o/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSWP-015-SW and CFSWP-DUP2-SW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Analvte CFSWP-015.SW CFSWP-DUP2.SW RPD (Limitsl Flao AorP 

Chloride 2600 ug/L 2610 ug/L 0 (~30) . . 

Fluoride 62.4 ug/L 62.3 ug/L 0 (~30) . . 

Sulfate 2740 ug/L 3100ug/L 12 (~30) . . 

Total cyanide 2.3 ug/L 2.0 ug/L 14 (~30) . . 

Hardness 178000 ug/L 170000 ug/L 5 (~30) . . 

Alkalinity 171000 ug/L 169000 ug/L 1 (~30) . . 

Total dissolved solids 182 mg/L 176 mg/L 3 (~30) . . 

Total suspended solids 1.3 mg/L 1.1 mg/L 17 (~30) . . 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119361-1 

I Sam£!1e I Anal~te I Flag I AorP I Reason 

CFSWP-014-SW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFSWP-015-SW duplicate (RPD) 
CFSWP-016-SW 
CFSWP-DUP2-5W 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-119361-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119361-1 

No Sample Data Qualified in this SDG 
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LDC #:___,3"-'7-"'2_,12=<A,.6'-----
SDG #:__;4,6""0~-1'-'1""9"'36._1c:.-1-'--,.--
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

~0 

Date:(o(n \1.111 

Page:_2,_of..::::_ 
Reviewer: ;;:__~ 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity ISM2320Bl. Ammonia¥! EPA Method 350.1 ). Chloride. Fluoride. Sulfate IEPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness ISM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS ISM2540Cl. 
TSS ISM2540Dl , b S?o"- \-" (£!?1'1 'Me~-'. C)qsb .t?:y 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Acea I I Cammeots 

I. Sample receioVTechnical holdino times /::>... g\~\\)0 
II Initial calibration ~ 

Ill. Calibration verification .. ~ 
IV Laborato_ry Blanks P\ 
v Field blanks w 

VI. Matrix Spike/Matrix Spike Duplicates Bt.D l~o:: C-s ,~.a~ 
Duplicate sample analysis {A. IDu<? 

/ 

VII. 

VIII. Laboratory control samples ~ LL>\.v q,_ S~\'-'\ 

IX. Field duplicates sw ?v~z..,~ 
X. Sample result verification 

Y\ f'h oil ,, ' ,,, 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1d 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSWP-014-SW 

CFSWP-015-SW 

CFSWP-016-SW 

CFSWP-DUP2-SW 

CFSWP-016-SWMS 

CFSWP-016-SWMSD 

CFSWP-016-SWDUP 

.~ 
IX. 

ND = No compounds detected 
R = Rinsate. 
FB = Field blank 

1£1:2. 0\J, C.. !I-> D?D"-\.f 

1 .\; _L L 
~-.::.. \..i,.~ I.IJC, ' I"> "> 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119361-1 

460-119361-2 

460-119361-3 

460-119361-4 

460-119361-3MS 

460-119361-3MSD 

460-119361-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

Water 08/29/16 

I 

Notes. __________________________________________________________________________________ __ 
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LDC #: 1:?1. "2.\'U>V VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method<.., I~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,-

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ,-

Were the proper number of standards used? -
Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks oerformed as reauired? (Level IV only) / 

Were balance checks performed as r~g!Jired? (Level IV only) ./ 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ./ 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,.. 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and .5. 35% for soil samples? A control limit of.::. CRDL~ 2X CRDL for soil) / 
was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sam ole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 
r 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80·120% 185·115% for Method 300.01 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 
/ 

Page:~ot"Z 
Reviewer:~ 

2nd Reviewer: ?;?' 

Findings/Comments 



LDC #: ':S \''1 . .-\''1. .. 1;¥J VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Taroet analvtes were detected in the field blanks. 
_, 

WETC-EPA_2010.wpd version 1.0 

Page:3fZ. 
Reviewer:=@ 

2nd Reviewer:...,&&-~-

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I Sam,-.lo In Parameter 

~ ~ ~ ...... '_/ _./ '-:"" '-:-::'": 
pH TDS Cl F Nl), NO, su, 0-PO Alk CN Nfj, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH lDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

! pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

'pH TDS Cl F NO NO SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I ni-l Tn!'; r.l F Nn. Nn. !';n. n-Pn. Alk r.N NI-l. TKN Tnr. r.rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: 0 :__../' 

Comments: ___________________________________ _ 
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LDC #: 37212A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___s,_ofi_ 
Reviewer:~ 

2nd Reviewer: a, ......__ 

UN N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
/\ of 4 or more, no action was taken. 
I..Y N N/A Were all duplicate sample relative percent differences (RPD) :5.20% for samples? 

:VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
I H o1n ..... · ••••• ' ' DDn II. '""' 

5/6 w OP04-P 79 (90-110) 79 (90-110) All J-/UJ/A_(nd) 

Commenffi: ______________________________________________________________________________________________________________________ __ 

37212A6.wpd 



LDC#: 37212A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 2 4 RPD (<30) 

Chloride 2600 (ug/L) 2610 (ug/L) 0 

Fluoride 62.4 (ug/L) 62.3 (ug/L) 0 

Sulfate 2740 (ug/L) 3100 (ug/L) 12 

Total Cyanide 2.3 (ug/L) 2.0 (ug/L) 14 

Hardness 178000 (ug/L) 170000 (ug/L) 5 

Alkalinity 171000 (ug/L) 169000 (ug/L) 1 

TDS 182 (mgll) 176 (mg/L) 3 

TSS 1.3 (mg/L) 1.1 (mg/L) 17 

Page:~ of~ 
Reviewer: -::59 

2nd Reviewer: G,/ 

Qualification 
(Parent only} 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37212A6.wpd 



LDC#: ::;-r-z.~'f' Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~ was recalculated.Calibration date: 9..\'\ \ \.\<!> 

Page:~ of~ 
Reviewer: 0§? 

2nd Reviewer:----G_ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:It>,) \3'-~~ 
Calibration verification 

.::5UJ I...S:.'-~\ 
Calibration verification 

_::}.c.J ,:s..-~<; 
Calibration verification 

Analvte 

tvlc:\:::, 

~\\~ 

~ 

o<Qo'-1..-t' 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

'2z:>~ 

'\ :"1\w-..\.'--..._, 

D :"1.\7::.~'-

L.~~"-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.0 210374 

0.1 1083162 0.9990 0.9990 

0.5 4678212 

~ 1 9984013 

2 16992880 

4 35970172 

~ 
~ ~\'-...- ~"\._ .. ,_ <?--- ¥\. {' .... "-.._ 

'-...) 

\~--- q,~y_~ q\.~/.'?- 0 
"2.-~~'- ~~-~f-~ .qu,:<, "(.'?.... ~~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% ofthe recalculated results·---------------------------------------------

~~ 



LDC#: ~~'0 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \._ ofl_ 
Reviewer: 7§:) 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

Lc.....~ 
Laboratory control sample 

\&~ 

\..A..C, 
Matrix spike sample 

\ll.; '.. \ \P 

~0<' Duplicate sample 

t~--\C, 

S= 
D= 

Element 

~~ 

)-.)'<'<:::, 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) {units) 

~l~'-- l ClO~'-... 

(SSR-SR) 

q_B "<:j> \...... \"<SO'O~\...-

~\~~3 \ '1; ""'t"'- \l'b~l\...... 

I eecalc•llated 

II 
Re!;!OI:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

.q_,-(~ a,_,~/_?- ~ 

L\'S '1-'\l:.. q-s;::?-

I 
Oi'.~ D"K.~ -JA 

Comments:========~----------------------------------------------------------------------------------------------------

TOTCLC.S 



LDC #:'?:z'ZX~~y VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: I norganics, Method -~S-L€..Q.__"""''==--"('"""',~""-'==>--

Page:_-._of~ 
Reviewer: ~/ 

2nd reviewer: 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

YIN N/A Are results within the calibrated range of the instruments? 
Y/ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,----:C:c-;:-.:.\ '-...,--,--: __ C.-:7'-_-\.::_ __________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= /::s.(~ \(cC l.(o\.. '1 
0\<o"<"Z.r.'Z.~ 

Q ·, \. \)-\"""-. ~z_-,.c. 
A .:..\n\\S 

# Sample ID 

\ 

'2..... 

"Z., 

L+-
\..\-
\ 

Recalculation: \ t\ \\ ':; -[\ \ (a<>\ • ""' -z...) 
..,c 2... :::. '2. -Ia I o 'fV'<!.. \ '-.. 

'\ (Ol • .lt2-\- 2't>~ ~ 

'2..\o!o ~'--..,. m~~ 0c- "Z.<:c>c<::::> _,~ \-.... 

Reported Calculated 
Concentration Concentration Acceptable 

Analyte ( wlL.) ( U.,\ \...) (Y/N) 

\\a."~""'"" \.C,.,~o (c.ou.Do::J ~ 
G-) 

'Z.. -~ "2...-~ 

A\~~~tv. ~c:0 \!'?::>ceo 
\<QC..... ~ \.I y '1\11<\. \.'-. \.{io~\L.. 

\<:..,~ l-\~L. \ < \. '{Vlq \ '--

C..\ Z.lolo "Zl-:.1. 0 ~ \... 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 3721282a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119363-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-014-SD 460-119363-1 Soil 08/29/16 
CFSDP-015-SD 460-119363-2 Soil 08/29/16 
CFSDP-016-SD 460-119363-3 Soil 08/29/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaq A orP 

09/02/16 2.4-Dinilrophenol 28.2 All samples in SDG UJ (all non-detects) A 
460·119363-1 

09/02/16 lndeno(1,2,3-cd)pyrene 22.5 CFSDP-016-SD J+ (all detects) A 

09/02/16 lndeno(1,2,3-cd)pyrene 22.5 CFSDP-015-SD NA -
CFSDP-016-SD 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no. matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-119363-1 

I Sam~le I Come:ound I Flag I AorP 

CFSDP-014-SD 2,4-Dinitrophenol UJ (all non-detects) A 
CFSDP-015-SD 
CFSDP-016-SD 

CFSDP-016-SD lndeno(1 ,2,3-cd)pyrene J+ (all detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 
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LDC #: 3721282a 
SDG #: 460-119363-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Date: ! 0}t?;/b 
Page:..L_of I 

Reviewer: f'2 
2nd Reviewer: /:;: ./ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Jq 

I .\lalidatiao A[ea 

Samole receioUTechnical holdino times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-014-SD 

CFSDP-015-SD 

CFSDP-016-SD 

Notes. 

Ill~ 

I I Comments 

A I~ 
~ 

~~A olo ~u ~-w e--- lo./ ~ 2-D 
.sv.J 
b 

N 

6 
\J e.-'> 

A \..C!..> 

N 

b 
D. 
1\ 

A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab JD 

460-119363-1 

460-119363-2 

460-119363-3 

CCIV 6 z-{) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

II 
L:\Roux Associates\Columbia Falls\37212B2aW.wpd 1 

I 

I 



LDC #: '2:> 11-\"2- V> ~ VALIDATION FINDINGS CHECKLIST 

' ' - . / ' ( 

Page:_i_ot_:?
Reviewer:-,t:::Z.: / 

2nd Reviewer:~ 

. ' . ~ ' ,. 
•• - 0 ' ' ' 

If 2 or ~ore base neutral or acid sur~ogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level tV ChecklisL82700_rev01.wpd 



VALIDATION FINDINGS CHECKLIST 

Were internal standard area counts within -50% to +1 00% of the associated 
standard? 

retention times within + 30 seconds of the associated calibration standard? 

Page:Yof .._.. 
Reviewer: PJ 

2nd Reviewer:~ 

< ' - ' - • 
' ' ' ' - - ' . 

0 I 0 L ' 

the correct internal standard (IS), quantitation ion and relative response factor 
used to quantitate the compound? 

oon1oouno quantitation and Rls adjusted to reflect all sample dilutions and 
applicable to level IV validation? 

peliormance was found to be acceptable. 
1 - \ ~ -

©m\ifiJII~t@l1<mmi - , _ , , , - , ' . 

Level IV Checklist_8270D_rev01.wpd · 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4~Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YY'f.. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benza(b}fluoranthene ZZZ.. Perylene 

C. 2-Ch\orophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Oibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo{a)pyrene BBBB. Benzo{a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine ( .:jlndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anthracene DDDD. cjs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene ( ~enzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybls(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 
; 

J. N-Nitroso-c:li-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DD. Acenaphlhylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZL Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol I H~ 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo{a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene VWIW.Benzo(e)pyrene PPPP. 

S. Naphthalene Ll. Diethy/phthalate EEE. Bis(2-ethy/hexyJ)phtha/ate XXX. 2,6-Dimethy/naphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: ?:> 7~ 12 ~ )..q_. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

P-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
{.:rJ-N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

N N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y fN N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 

/ 7 Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ~ 

# Date Standard 10 Compound _llimit: <20.0%) _(Limit: >0.05) Associated Samples Qualifications 

1-lj)ij"~ I e~~-~ I UB I ~6-~ I I A\l IJ-z~J;£; NP ~ ;-- ~o J .. L'l n-"" ,V yt ~ -~~~.,IJ..},! 

----- --· 
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LDC #: 37:Z..I ;I B 1<:L 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _/of )' 

Reviewer: FT 

2nd Reviewer:~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

II Standard ID Date Compound 

!CAL 8/26/2016 A 

gcmsS s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Where: 

Recalculated 

(RRF20 std) 

1.5304 

1.0782 

1.3078 

1.1846 

0.8801 

1.1810 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5258 1.5258 5.6 

1.0265 1.0265 5.2 

1.1974 1.1974 8.8 

1.1476 1.1476 2.7 

0.8884 0.8884 4.9 

1.1315 1.1315 6.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.6 

5.2 

8.8 

2.7 

4.9 

6.5 



LDC#: '37212l>.2"'- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:-0 .... 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C1Ji(A1J(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As = Area of associated internal standard 
C)(= Concentration of compound, Ci$ = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 c.e....J-~ \H'" /:::,. (1st IS) I. S 2.<;;'0 \· C.,S'J ).(., 5'/ 
o~w .s (2M IS) I. D zc,s;- \·"'O.Z. j_.OO.P' 

G.b (3"1S) ). \"\11 \.O"\v _1-_()'j_"' 
W.j (4"1S) 1·1'-ll!o I· I "'i I·\"~-"' 
H~ (5• IS) 19· 'li"~Lt b.">! 414 0 -~AI''l 
I.l.~ t6• IS\ \.\~~ ~-0~0 i·Q'til 

2 _iisUSl 

(2M IS) 

(3"1S) 

(411> IS} 

(5" IS) 

(6" IS) 

3 11si IS\ 

(2M IS) 

(3"1S) 

(4"1S) 

(5" IS) 

16" IS\ 

II Reported I Recalculated 

II 
%0 

I 
%0 

<6.q ~ .±_ 
-z,._i.f 7- .'-/ 

"'·" }j.) 

1· (p _lb_ 
::; .p s:~ 

_j(._l_ ~· I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:. ----'El_ 
- /'/ 2nd reviewer: ""'L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samo/eiD: ~')...-

Surrogate 
Spiked 

Nitrobenzene-dS ,;o.o 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol I; 
2-Chlorophenol-d4 

1 , 2-Dlchlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
SPiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-ciS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Ch1orophenol-d4 

1 ,2-Dichlorobenzene-d4 

~IIRRr.AI r. wnri 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~·l (..0 

';3·~ (pi 
:z.:;. ;- ~~ ,_,. (., §\i 

tCt> • I sz-
:zo:v 1.%:1 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"0 0 

lo7 
'-17 
~ 
bl' 
~J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: o!?-lr 82"'- VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_rr 

2nd Reviewer: ~ 
---., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
qompounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = ILCSC- LCSDC I • 2/(tCSC + LCSDC) LCSC =Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.<16 flloO::: 3& 'i I lo 0 

~ 
Spike Spike I I CS II -ICSD II 
Ad~i~ Gonce~\~~ I II II (>"' ( \Wv Percent Recove!I Percent Recove~ 

I I r<: 1 r<:n I 1'<0 1'-' 1 ~"n .,, olo .,, "'' 

Phenol :?>· ?:>;. 1-Sl),. 3.00 1--)D. a.o <lD 

N·Nitroscrdi·n-propylamine 3. I Ia i.:; "15 / 
4-Chloro-3-methylphenol '--i 'il <64 ls:"l / 

Acenap_hthene · 7-.1 \ <61 <&) / 
Pentachlorophenol "' .(p-, 1-\-C..? (,~ b1 [7 

Pyrene 3 .... :>? II z:~L. It <;J{o 1(1, N~ 
/ 

I CSll CSD I 
RPD I 

/ 

v 
/ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% qf the recalculated results. 
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LDC #: ? 7'- I 2 \7A VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

J"HOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 6 / 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&lli.llYJCDFl(2.0) Example: 
(A;,)(RRF)0/,)0/1)(%S) 

-\tP' !.1.1 A, = Area of the characteristic ion (EICP) for the Sample I. D. ' compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.=('?~~'?) (~-o) ~ (\0° 0
) I, = Amount of Internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or ( (,~'2.0 \lo) (I.\ 3\$" ) ( ,s;_ O'J.•-\l ) ( o. ?? I) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%8 - Percent solids, applicable to soil and solid matrices 0. 0 '-\?_;) 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37212B3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19,2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119363-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-014-SD 460-119363-1 Soil 08/29/16 
CFSDP-015-SD 460-119363-2 Soil 08/29/16 
CFSDP-016-SD 460-119363-3 Soil 08/29/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were· 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary- SDG 460-
119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119363-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212B3a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119363-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: ;o)sj<{ 
Page:__{_ of__{ 

Reviewer: f'7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Xl\f 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ~alidatioo A[ea 

Sample receipVfechnical holding times 

GC Instrument Performance Check 

Initial calibrationi!CV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I I') 
Matrix spike/Matrix ~pike duplicates 

Laboratory control samples 

Field duplicates 

Compound ouantitation/RULOQ/LODs 

Taraet comoound identification 

System Performance 

I nvP'"" nf rloto 

A ~ Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-014-SD 

CFSDP-015-SD 

CFSDP-016-SD 

Notes· 

I I Ccmmeots 

A. tA 
.!:::- o/. ~p /1oV ~ ~ ~ 

AtA. 

D. 
A 
IJ 
b. 
\J (!...b 

.b. \.(!);> 

10 
A 
A 
D. 
A. 

NO = No compounds detected 
R = Rinsate 
FB ~ Field blank 

f col £iKJ 

D =Duplicate 
TB ~Trip blank 
EB ~ Equipment blank 

LabiD 

460-119363-1 

460-119363-2 

460-119363-3 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

L:\Roux Associates\Columbia Falls\3721283aW.wpd 

I 



VALIDATION FINDINGS CHECKLIST 

Method: SW846 

to be 

Evaluation mix standards analyzed prior to the Initial calibration and at 
of each 12-hour shift? 

Level IV checklist_aoS1A_rev01.wpd 

Page:_Lof~ 
Reviewer: 1=-1 

2nd Reviewer:~ 



LDC #: 0 11..\ 'l.!O ?o- VALIDATION FINDINGS CHECKLIST 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recove'Y (%R) was less than 10 percent, was a reanalysis performed 
%R? 

internal standard area counts within±. 50% of the average area calculated 
calibration? 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
II matrix in this SDG? If no, indicate which matrix does not have an associated 

Soil I Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV checklist_8081A_rev01.wpd 

Yes No 

Page: ...::(of_~ 
Reviewer:__£:[___ ../' 

2nd Reviewer:~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

I A. alpha-BHC 

- ---------

I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J.4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonach\or 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

I 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

No res: _______________________________________________________________ _ 

C:\Users\flanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: op.p .. B ~.,._ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=AIC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 
# Standard Date 

II 1 

ID 

II 

2 

II s 

I 
II 

I 4 

Where: A= Area of compound 
C = Concentration of compound 

S = Standard deviation of calibration factors 
X = Mean of calibration factors 

I J;lar~ll'lll~t"'ri I 
CF ~ Compound ( std) ) 

- -
I_ - _:::JI 

I eecalc1dated 

CF (initial) CF (intial) 

- ][_ --

Page: /of_/ 

Reviewer···..! F....JT.___ 
2nd Reviewer: ~ 

~"":::--1 

II_-~~- _I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

INICLCrev.wpd 



LDC #: '3J,_I :2 ~?,c.... 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lof ___! 
Reviewer: FT 

2nd Reviewer: .C:: 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Reported 

100 

CLP2 1.1920 

0.5571 

CLP1 1.0346 

0.4614 

Where: 

Recalculated 

100 

1.1920 

0.5571 

1.0346 

0.4614 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC #: :3 7 :;!.I ~ Jb 2> "'-

METHOD: GC ~PLC ______ __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: _!of_/ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/Conc. 

CCV Cone. 

1 w-'t o.,/ol/11.. ....wk, .... \,(-..., \ e»PJ- \oO 10~ 

\2-~ w .\L ~\.l.o.( toO 110 a 
\ '-' c!.Nf) \ "'1:---,,., 
{... ~ ..."\'\. 'l( 

2 

3 

4 

I Recalculated II Reported I Recalculated 

I II I 
CF/ Cone. %0 %0 

CCV 

JO'Z-·0 -;.,0 7-·0 
j<()O.$" -t:l.'> o-r 
4C'.~ ..1-;- 't;) 
_•"'C::U( 0 '-;..-- 0•"]_..---

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC #: '3 7 ':J. p e> 3o.... VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:____Lot_! 
Reviewer: FT 

2nd reviewer: a _.:..---

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

Samole ID: 

Surrogate 
Surrottate Column Solked 

I I I I 
Tetrach!oro-m-xylene c..vi"Y S"Jl. 0 
Tetrachloro-m-xylene e.-vf\ 

Decachlorobiphenyl c.vi' )/ 
Decachlorobiohenvl t,...vf ' Ill 

Sam ole ID: 

Surrogate 
Surrorrate Column Sol ked 

I I I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobi~"~henvl 

SamoleiD: 

Surrogate 
Surronate Column Soiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Oecachlorobinhenvl 

SampleiD: 

Surrogate 
surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decach!orobiphenyl 

Decachlorobinhenvl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recoverv 

I Reeorted 

'\9 ·"'l )Q 0 ,,. ~ I oL.\. 

'?I .c./, to at-
<;!:)./ ' 0 1 

Surrogate Percent 
Found Recoverv 

I Reeorted 

Surrogate Percent 
Found Recovetv 

I Re2orted 

Surrogate Percent 
Found Recoverv 

I ReEorted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
)00 tJ 

\0~ 
wl 
I 0 l V' 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Percent J Percent 
Recoverv Difference 

Recalculated I I 

Notes: __________________________________________________________________________ _ 



LDC#: 37?/>.J0""- VALIDATION FINDINGS WORKSHEET Page:~f_/ 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification Reviewer: /? 

2nd Reviewer: CA..,_ 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory centro! sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00" (SSC..SC)/SA 

RPD = I LCS - LCSD I • 2/(LCS + LCSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: LV:> L\1?0- ?~<;!.D::. '8 

I LCS I' LCSD II LCS/LCSD I 

Percent Recovery) Percent Recovery )J RPD J 

LCS I Reported ) Recalc. ) Re orted Recalc. 

gamma-BHC o_ \.2:>? ..:Jf>< I a.\?-<-\ tJP. II '"'3 I =p. I 
4,4'-DDT I~ t"'>'? ~ o.rz.o 1 1 II_ 9.0 I '1J II "-'Po/ 

/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



LDC #: 3 7z-f)./3 ?"'--' VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: __ ! of~ 
Reviewer:_--'/?'-"~/ 

2nd reviewer: ('_../ 
THOD: GC Pesticides (EPA SW 846 Method 8081A) 

fl--J!!...JN~itt.AI.. Were all reported results recalculated and verified for all level IV samples? 
_I,LTLEJN!L!/A:;_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IAlll.l(VJ(DFl(2.0) Example: 
(I\,)(RRF)0J,)(V1)(%S) I 

A, = Area of the characteristic ion (EICP) for the Sample I.D. \,(!.b ':1\oO -~.f.> Bo:=£ '+ 1 '+ -voT 
compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard 

( !50:\:'?:>:,JS'"'']L ,oo2 ( \D I I, = Amount of internal standard added in nanograms (ng) Cone.::::: 

v, = Volume or weight of sample extract In milliliters (ml) or ( 2 C.."'\ <o::><; \?V( 1 .o:,0J.)(1~·o)(\oov) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 0 · P-0 ~;:) \Yc( v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Faclor of 2 to account for GPC cleanuo 

Reported Calculated 

# Sainnle 10 Comoound 
Co~centra~on C~ncentrati~n 

Qualification 

RECALC_pest.wpd 



LDC Report# 37212B3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119363-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-014-SD 460-119363-1 Soil 08/29/16 
CFSDP-015-SD 460-119363-2 Soil 08/29/16 
CFSDP-016-SD 460-119363-3 Soil 08/29/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

4 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\37212B3B_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119363-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212B3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119363-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: I~ ~.g /;& 
Page:.l_of_7 

Reviewer: f?!....-./ 
2nd Reviewer: 1o-----

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Yll 

Note; 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes 

I Validatioc ,A[ea 

Sample receipVTechnical holdina times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes ;,.., 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound auantitation/RULOQ/LODs 

TarQet compound identification 

"' >II ,, ' ,,, 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-014-SD 

CFSDP-015-SD 

CFSDP-016-SD 

t(f, 1.\t..o - "? B6Dt.\~ 

I I Com meets 

f>...l/)... 

A if, ',)~~/leV ?-. -
A I col ~ 

A. 
rJ 
/::;. 

tJ C..> 
{:>.. ~ 

tJ 
b. 
~ 

D. 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

~0 
-pQ 

FB = Field blank EB = Equipment blank 

LabiD 

460-119363-1 

460-119363-2 

460-119363-3 

SB=Source blank 
OTHER: 

I 

Matrix Date 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

L:\Roux Associates\Columbia Falls\37212B3bW. wpd 
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LDC #: !> 12.\2 lb :0 ~ VALIDATION FINDINGS CHECKLIST 

each matrix? 

recoveries (%R) and the relative percent differences 

Level IV checklist GC_HPLC rev01.wpd 

I . 7--Page:_of_ 
Reviewer: F7 

2nd Reviewer:~ 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:~of -;v
Reviewer: F7 

2nd Reviewer:~ 



LDC #: "2> 1::2- 12- ~ oh VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____!of __ / 

Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/17/2016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC #: 31::)-12 ]3 :._,j, 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_!_of_/ 

Reviewer: _£I 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

- -

Standard Calibration 
ID Date 

# 

Where: ave. CF =initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

-- ·- - -

I Reported 

Average CF(ICALV CCV I Compound 
CF/Conc. 

Cone. CCV 

1 !!.e-V- 11 q 11\tlo ~<!.\? -\"Uc0-1 C!A.fJ. \000 9~"7 

2.0'."2.9 evf\ \00 0 \OG.O 

2 

3 

I' I I I I I 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %0 %0 
CCV 

q<;;1 '+ . "?:> ~.? 

\OioD s.c, s;-.Co 

I I I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: 3.7'2- /2- e. ;_b 

METHOD: ~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

UCUIItJI'W ...... 

Surrogate 

I 

I 
Oc.l? 

........... ..... ....... 

Surra ate 

I 

Surrogate Compound 

A Ch1orobenzene (CBZ) G 

B 4--Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorototuene I 

0 Bromochlorobenene J 

E 1 ,4-Dichlorobutane K 

F 1.4-Difluorobenzene (OFB) L_ 

SURRCLC_r1.wpd 

Where: SF ~-Surrogate Found 
SS = Surrogate Spiked 

I _I 
Surrogate 

I 
Surrogate 

Column/Detector ~piked Found 

I I I 

I 
CA-y'Y 

I 
.,0 

I 
S"S"·<" 

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surrooate Comnound 

Octacosane M Benzo(e)Pyrene 

Ortho-T erphenyl N Terphenyl-014 

Ftuorobenzene (FBZ) 0 Decachtorobiphenyl (DCB) 

n-Triacontane p 1·methvlnaoh1halene 

Hexacosane Q Dlchloronhenvl Acetic Acid lDCAA\ 

Bromoben;;:~ne R 4-Nitro henol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Page: I of / ----
Reviewer: FT 

2nd reviewer:~ 

Percent l Percent J Percent 
I' Recovery Recovery Difference 

ReEorted I Recalculated I I 
I I 1 

I 
\II 

I 
u 

I --

Percent 
Difference 

ReE!orted Recalculated 

Surrooate Comnound Surronate Comnound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m· xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro.octadecane 

Tri·n-nroovltin BB 2,4-Dichloroohenvlacetic acid 

Tributvl Phosnhate cc 2,5-Dibromololuene 

Trinhen I Phosnhate 



LDC#: ,-y;./2- I);} VALIDATION FINDINGS WORKSHEET Page:~of_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:_rr 

/ 2nd Reviewer: C.,... 
METHOD:/ GC HPLC ....._ 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 • (SSC - SC)/SA Where SSG = Spiked sample concentration 
SC = Sam pie concentration 

MS = Matrix spike 

RPD =(({SSCMS · SSCMSD} • 2) I (SSCMS + SSCMSD))"1 00 SA = Spike added 
MSD =Matrix spike duplicate 

MS/MSD samples:: ______________ _ 

:II Spike II Sample ll Spike Sampue I . Matrix spike II Matrix Spike Duplicate II MstMSD I 
Added Cone. Concentration L II IL I 

Compoun _(__ ) ( _ ) __ ( Percent Recovery _ _f'ercent Recovery _ RPD 

MS I MS I MSD -~~ Reported I Recalc. II Reported I Recalc. II Reported I Recalc. 11 

Gasoline (8015) 

Diesel (8015) 
--

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 
--

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

- --

_,ommems: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 
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LDC#: "37"2-l~J3.3p VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:__!of_ / 

Reviewer:_fl 

METHOD: ~C _HPLC 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSDsamples: \.4-A 1\:!oP- 39!::0<\--:? 

Where sse= Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

~ - ~ I - Spike - -Spike Sample I LCS II LCSD II LCS/LCSD II 
1 Compound ( :~d\k) ~0~~~ I Percent Recovery II Percent Recovery II RPD ~~ 

LCS _j'_ LCSD _ LCS ..::1_ '-{CSD = Geporte~ I Recalc:JI R~orted J Recalc. II Reported~ Recalc. I 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330} 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I ~c 1-o-t __ll_Co_O_ o.:.?? 1-lA 0. ?~_{,... I'-ll'> l<l ) IO l 1-lf', 

--- ··---

Comments: l1 rv Control Sample/L~_b_oratorv_Q_ontrol Sample Duplicate finding_§_worksheet for list of qualifications and associated samples when rep I results do 

not aQree within 10.0% of the recalculated results. 

LCSCLC _r1. wpd 



LDC#: 3/.2.{.7 ~ oy 

METHOD: f.c_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

N J N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(D!) 
(RF)(Vs or Ws)(%S/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 

Example: 
\..C.., '\(.. 0 -

Sample I D. :2 ~5!. o L\ '? Compound Name Avoc\,o-f \ 1--'-0 

Page· I / ._of_ 
Reviewer: FT 

2nd Reviewer: C. -

Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%$= Percent Solid 

Concentration= !>Ot.\. <.. ( 1 o J = 

( \<;".0) (\COO) 

# Sample ID Compound 

\2(,0 -I "-10 1 ~ 1.!..1~ ) ( -:2 oJ 
'1io"Z-"'!>i2-?o/ {o.oZ\\J 

5"\<:>"" 

(). --=>?4 ""'"" \ '~-
Reported 

Concentrations 
( ) 

\U..O - I := 

-r.::. 
3 ::: 
~ :: 
S': 

~ = 
7 :: 
'6 -

l.J 
Recalculated Results 

Concentrations 
( l 

.;-,~.(.) 

~3-0 

't "19-l, 
s-nA 
~~4 
'\1 5·-; 
'i-"'11\· <0 
51'9-~ 

Comments: ~~-!.. 

SAMPCLC_r1.wpd 
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LDC Report# 3721284a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119363-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-014-SD 460-119363-1 Soil 08/29/16 
CFSDP-015-SD 460-119363-2 Soil 08/29/16 
CFSDP-016-SD 460-119363-3 Soil 08/29/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\3721284A_RA4.DOC 



X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_,_37,_,2,_,1c:2,Bc::c4a,___ VALIDATION COMPLETENESS WORKSHEET 
S DG #:,..:-:4,6:::0-:.11-:'-19'0'3"'6"'3":-'-1-----,,-----
Laboratory: Test America, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Level IV 
Date: '"' \~10 
Page:~ of__':_ 

Reviewer: Z..,Q 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

to 

I ~alidaticn A[ea I I Comments 

Sample receipt/Technical holding times ~ ~\ '2..""-\ \\() 
' ~ ICP/MS Tune 

Instrument Calibration p,_,_ 
ICP lnlerference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Malrix Spike Duplicates 

Duplicale sample analysis 

Serial Dilution 

Laboratory_ control samoles 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, oil ' ' n.t, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-014-SD 

CI"SDP-015-SD 

CFSDP-016-SD 

-~ 
N 
1'--) c..s 
N 
~ 1-JG\ 
~ ~~ 
10 

f:::>... 

p,.,_ 
P>-. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

'R~c."'~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-119363-1 

460-119363-2 

460-119363-3 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

I 

Notes. _______________________________________ _ 

L:\Roux Associates\Columbia Falls\3721284aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA 

!. Technical holdina times 

All technical holding times were met. 
..... 

Cooler temperature criteria was met. / 

II. !CP!MS Tune 
........ 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution s5%? / 

Ill. Calibration 

Were all instruments calibrated daitv, each set-up time? / 
Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? 
(' 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? / 

Were the AB solution p_ercent recoveries_{%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ 

SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration by__ a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and .:5. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were .:5. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:~of2. 
Reviewer: u"V 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

. 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? /" 

IX ICP Serial Dilution 

Was an ICP serial di~~:ion an~iyzed if analyte concentrations were > SOX the MDL 
ICPl/>1 OOX the MDL ICP/MS ? 

Were all oercent differences f%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/""" 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ..--
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. _.....-

Taraet analvtes were detected In the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/" 

/ 

/ 

/ 

./ 
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2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~of~ 
Reviewer: G~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

ll':~mnl<>ln A• •"•'• I i..t IT AI I 

\ -s s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

m=~~ ~~ ."h ~. "' "' r" r. r, r, r, "' o" "' "' ,_,, "' I<' "' ~ "' Tl " 7, "' " "' Ti 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



Loc #: 6\zxz .. <t>~c.... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:5C-\.l 
n-.. o.~ 
:::rcN 
~'..1..0 

Cc.-'-l 
\OSYL~ 

c_c: .. -J 
\\'.'1...'\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICPIMS (Initial calibration) 
~ 40:iQ~~'- 40~\\_., ~02_"""/='?-

~ ~ 

CVAA (Initial calibration) 
~ l.\-f'f\~~'-' s '-"'\.. \ '--' \oo'i.~ __, 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) P...\ ~ ~C\ \Jo..,\. \_ 'S:PO-->'\\'-..- \Ot::>""/.'?-
'-.J ~ 

CVAA (Contining calibration) -~ ~ f\.'WI..)q \ '- S:: \..)a,.\'-"" ~<=\~(~~ 
- ---..J 

..._, 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e~clied 

%R 

l <:::>-z.. "'/..<? 

looY~?-

\OD~l?-

~C\%~ 

I 

Page:~ of~ 
Reviewer: CS"J 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~. 
~ 

~ 
\ 

Commenffi: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: 'b""J'2-'Q8;,'\:a., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: \.of~ 
Reviewer: 0\:::> 

2nd Reviewer: q ..........,. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R=Found x100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 1!-SDRJ X 100 
I 

Sample ID 

.:res.~ 
,,:u..\ 
L(."':, 

\o',\"1 

t-0 
r---) 

~ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check \Air\. 'f\0 ~ ua. \ '-' 'Z..oD~L 

~-
. "-..) 

~ 

laboratory control sample 
l '-"-\ \ VV'C\.~ \?...:'2::.~~ 

'-' '-'-.J 

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc11lated I 
I %R/RPD/%D I 

q:;,.= I~?---
q ?..."?:,""/_ ~ 

Acceptable 
%R/RPD/%D (YIN) 

q-s,.y~~ ~ 
C\'2.'2, '! ~ \, 

I 

Comments:~=====-----=-----------------------------------------------------------------------------------------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of.2_ 
Reviewer: 0'0 

2nd reviewer: ~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. N N/A Have results been reported and calculated correctly? 

'11 N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

(3._) 
Detected analyte results for ---==---__:: __ ""Z:,~;y_-'--------were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Oil 

# 

(RD)(FVJ(Dill Recalculation: 

(ln. Vol.)~\&.;,) Q\\-- 2-D 

Raw data concentration !?.Q :::- \'-\:1-\.lo '-"'-\ '-
Final volume (ml) \;;:.\.);:. ~C> \ '-.) 
Initial volume (ml) or weight (G)""'" , . ,_ ...._.\ "7 r 
Dilution factor .....d-"" v-- - · ~ 

o/eScl'<l.<.- {):""!,. "<..,\ 

Samole ID Analvte 

\ \-A c. 
?_ 7~ 
~ .fA..\ 

Reported Calculated 

Co~ce~~:.~on Concentration 
( \(V<:\ \'4\) Ac~~P~~ble 

Y/N 

{) :~::~19 D-~ ' :2-<S :S\~ 
c:z,cx:::;. ~'hoo .... 

Note: __________________________________________________________________________ __ 
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LDC Report# 3721286 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119363-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-014-SD 460-119363-1 Soil 08/29/16 
CFSDP-015-SD 460-119363-2 Soil 08/29/16 
CFSDP-016-SD 460-119363-3 Soil 08/29/16 
CFSDP-016-SDMS 460-119363-3MS Soil 08/29/16 
CFSDP-016-SDMSD 460-119363-3MSD Soil 08/29/16 
CFSDP-016-SDDUP 460-119363-3DUP Soil 08/29/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

lCSID lCS lCSD 
(Associated Samples) Analyte %R (limits) %R (limits) Flag A orP 

LCS/D Fluoride - 111 (90-110) J+ (all detects) p 
(All samples in SDG 460-11 9363-1) 

Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to LCS/D %R, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-119363-1 

Sample Analyte Flag I AorP I Reason 

CFSDP-014-SD Fluoride J+ (all detects) p Laboratory control samples 
CFSDP-015-SD (%R) 
CFSDP-016-SD 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-119363-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119363-1 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3721286_RA4.DOC 



LDC #: 3721286 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-119363-1 LeveiiV 
Laboratory: Test America. Inc. 

Date: ld~\\\tl 
Page:.J,cl"\_ 

Reviewer: z:s;:::5 
2nd Reviewer: ~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128), Fluoride (EPA SW846 Method 9056A) 
TOG (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

vo 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I ~alidation ,A[ea 

Samole receioVTechnical holdina times 

Initial' calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Soike/Matrix Soike Duolicates 

Duolicate sam ole analvsis 

Laboratorv control samoles 

Field dunlicates 

Samnle result verification 

~-
_, _, "· 

A ~ Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFSDP-014-SD 

CFSDP-015-SD 

CFSDP-016-SD 

CFSDP-016-SDMS 

CFSDP-016-SDMSD 

CFSDP-016-SDDUP 

I I Comments 

.~ 2,\'2..--"'-\\ ~ 
·~ 

~ 
K 
h\ 

A \-1'8.'Q ::. ( u.... s \ 
~ '\)\.R 
~w ~"V 
10 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB ~ Field blank 

IF 
\ --11 

/ 

"L_~ 

D = Duplicate 
TB ~ Trip blank 
EB = Equipment blank 

LabtD 

460-119363-1 

460-119363-2 

460-119363-3 

460-119363-3MS 

460-119363-3MSD 

460-119363-3DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

Soil 08/29/16 

I 

Notes:. ______________________________________________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~( .,:ve.r) 

Validation Area Yes No NA 

I. Technical holdinq times -All technical holding times were met. 
/ 

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? ,./ 

Were the proper number of standards used? ,.--
Were all initial calibration correlation coefficients > 0.995? r 
Were all initial and continuing calibration verification %Rs within the 90-110% QC r limits? 

Were titrant checks performed as required? (Level IV onlvl 
..,--

Were balance checks performed as required? (Level IV onlvl ..-
Ill. Blanks 

Was a method blank associated with everv sample in this SDG? .r-
Was there contamination in the method blanks? If yes, please see the Blanks ...-
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

r 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),::: 20% for 
waters and,::: 35% for soil samples? A control limit of,::: CRDL(.::: 2X CRDL for soil) / was used for samples that were.::. SX the CRDL, including when only one of the 
duplicate samole values were < SX the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 
Was an LCS analyzed per extraction batch? r 

Were the LCS per~~~t recoveries (%R) and re~tive percent difference (RPD) / 

within the 80-120% 85·115% for Method 300.0 QC limits? 

VI. Reqional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? 
( 

Were the performance evaluation (PE) samples within the acceptance limits? .r 

WETC-EPA_2010.wpd version 1.0 

Page:_l_of Z.. 
Reviewer: A"V 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r 
to level IV validation? ,.... 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. .....-

X. Field blanks 

Field blanks were identified in this SDG. 
/ 

Target analytes were detected in the field blanks. I 

WETC-EPA_2010.wpd version 1.0 

Page:"Z .. ol.2._ 
Reviewer: oO 

2nd Reviewer: e-./' 

Findings/Comments 

'-



LDC#:31Z-~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I c~~nla In 

\~> I PH TDS Cl;;) NO. NO, SO 0-PO Alk~~H TKN/oa Cr6+ CIO, 

PH TDS Cl~ NO, NO, SO 0-PO Alk CN NH, TKNVoc Cr6+ CIO 

(Je.-~u..Af' PH TDS C~O NO, SO, 0-PO, Alk CN NH TKN TOG Cr6+ CIO, 
'--"' 

oH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

PH TDS Cl F NO NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO, NO. SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I oH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I nH TDS Cl F NO. NO, SO 0-PO, Alk CN NH TKN TOG Cr6+ CIO 

I oH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I oH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I oH TDS Cl F NO- NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO, NO, SO. 0-PO Alk CN NH, TKN TOG Cr6+ CIO 
1 oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I PH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO- NO. SO. 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I PH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I nH TDS Cl F NO. NO SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I oH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I oH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I nU Tnc "' " "'"' "'"' "'"' ri_Drl "'" "" ••u Tlnl Trlf' "•"+ "''"' 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c~ 

Comments:: ____________________________________ ___ 

WC.wpd 



LDC #: 3721286 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
&'41'7-E!N/'!:A~ Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 

Y. · N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 
-.vEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
H 1 r~n r~n In .. , .. · ...... Of-f> n; . o\ •1.1> n; ,;,. n; ,; .. 

LCS/0 s F 111 {90-11 0) All 

Page:_l of_L 
Reviewer: "'3~ 

2nd Reviewer: _h 

J+det/P _ide.!)_ 

Commenffi: ________________________________________________________________________________________________________________________ ___ 

LCSD.wpd 



LDC #: 3J7X?\?{O Validation Findings Worksheet Page:_s,__ ofL 
Reviewer:<:S.~ Initial and Continuing Calibration Calculation Verification 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of __E was recalculated.Calibration date: 8--\0\ \'Q 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

'C...-..J \:S: ,-<;;..<& 
Calibration verification 

~ \~.'SS, 
Calibration verification 

:S:C'-.l 'S".. \ "-\, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

F- s3 

s4 

s5 

f-
~~ 

6 ':\. 0'-\~'-

<::"cz_ ~~~ 
c.~ {);~\~ 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r orr" r or r" (Y/N) 

0.08 6235 

0.2 32008 0.9990 0.9990 

~ 1 135134 

2 265115 

3 412646 

\~ 

\ ... .__.c,\'- qo,~'Y.?- q-a,'\-",(~ 
~ 

'61d.<:>Lb '\.0.. ~f.~ ~q "'/.~ ,~--

() ,[.~\.. \a~%?- Co~ "f.~ -1 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·---------------------------------------------



LDC #: S"'Z-<L§?>o VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:-----4__ 

METHOD: lnorganics, Method S:,QSl....-- C ;:;vQS. 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample 10 Type of Analysis 

LC~ Laboratory control sample 

1\cl ',~<(; 
l-A-.S Matrix spike sample 

'L '_'><;. 

~v Duplicate sample 

5:,.'_\ ~ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units} 

True/ D 
(units) 

-"Coc_ \~<;..' \~~ _\,, 
''\'-'\ 
~__; 

(SSR-SR) 

~ -~-Ia\~~ s~~~'S 

~ ~~?,~~ '5--s,~~~ 

I B:ecalc1dated 

II 
B:e(;'!oded 

I I 
Acceptable 

o/oR/RPD %R/RPD (Y/N) 

~ -L. "Y.'i2... ~~2.'1.~ ~ 

l oo"'( .e-. \.DC..(_~ 

( o/:~'('\) l <>(_~<y 
'-\4 

Commenffi:========--~--------------------------------------------------------------------------------------------------------
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METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_lotl 

Reviewer:~ 
2nd reviewer: ~ 

lEl se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-1:'7-P....!.N!C/A"'- Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,--.,.....;;(~z..:;:.~_J---::-'\'-'0==· ,c=~---------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 
Conc:_~~r!ltion c~.:c~z~~~" Acceptable 

# Sample ID Analyte (Y/N) 

\ C0 D?2..~ 0 :ti5.( ._:::\ 
2- \OL '2.ld<::O::JO Zro!ca:D \ 

--> ~ \ ., \ ).\ \ ~ 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37212C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19,2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119741-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-009-SO 460-119741-1 Soil 09/06/16 
CFSDP-01 0-SO 460-119741-2 Soil 09/06/16 
CFSDP-011-SO 460-119741-3 Soil 09/06/16 
CFSDP-012-SO 460-119741-4 Soil 09/06/16 
CFSDP-013-SO 460-119741-5 Soil 09/06/16 
CFSDP-DUP1-SO 460-119741-6 Soil 09/06/16 
CFSDP-021-SO 460-119741-7 Soil 09/06/16 
CFSDP-022-SO 460-119741-8 Soil 09/06/16 
CFSDP-013-SOMS 460-119741-SMS Soil 09/06/16 
CFSDP-013-SOMSD 460-119741-SMSD Soil 09/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/11/16 4-Nitrophenol 26.1 CFSDP-013-SO UJ (all non-detects) A 
CFSDP-022-SO 

09/10/16 2,4-Dinitrophenol 24.3 CFSDP-009-SO UJ (all non-detects) A 
(01:54) 4-Nitrophenol 22.9 CFSDP-021-SO UJ (all non-detects) 

09/10/16 Di-n-octylphthalate 22.8 CFSDP-009-SO NA -
(01 :54) CFSDP-021-SO 

09/10/16 Caprolactam 25.0 CFSDP-009-SO UJ (all non-detects) A 
(02:50) CFSDP-021-SO 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS(%R) MSD (%R) 
(Associated Samples! Comoound (Limits) (Limits) Flao A or P 

CFSDP-013-SOMS/MSD 2,3,4,6-Tetrachlorophenol 43 (60-114) 50 (60-114) J- (all detects) A 
(CFSDP-013-SO) 2,4,5-Trichlorophenol 52 (60-106) 59 (60-106) UJ (all non-detects) 

2,4,6-Trichlorophenol 57 (62-11 0) -
2,4-Dichlorophenol 55 (61-103) 59 (61-103) 
2,4-Dimethylphenol 53 (63-101) 58 (63-101) 
2,4-Dinitrotoluene 63 (66-122) -
2,6-Dinitrotoluene 64 (70-114) -
2-Chloronaphthalene 62 (63-107) -
2-Chlorophenol 55 (62-97) 56 (62-97) 
2-Methylnaphthalene 61 (65-104) 62 (65-104) 
2-Methylphenol 58 (61-103) 56 (61-103) 
2-Nitrophenol 55 (65-104) 58 (65-104) 
3&4 Methylphenol 60 (61-105) 57 (61-105) 
3,3'-Dichlorobenzidine 9 (18-88) -
4,6-Dinitro-2-methylphenol 11 (67-120) 8 (67-120) 
Anthracene 57 (62-111) 59 (62-111) 
4-Chlorophenyl-phenyl ether 62 (66-11 0) -
4-Nitroaniline 35 (49-118) 47 (49-118) 
4-Nitrophenol 42 (43-141) 42 (43-141) 
Acenaphthene 60 (62-1 08) -
Acenaphthylene 61 (67-107) 65 (67-107) 
4-Chloro-3-methylphenol 62 (69-111) 67 (69-111) 
Benzaldehyde 43 (52-113) 50 (52-113) 
Benzo(a)anthracene 63 (68-11 0) 66 (68-110) 
Benzo(a)pyrene 64 (72-115) 69 (72-115) 
Benzo(b )fluoranthene 61 (69-119) 67 (69-119) 
Benzo(k)fl u o ranthe ne 63 (70-115) 66 (70-115) 
Bis(2-chloroethoxy)methane 60 (65-106) -
Bis(2-chloroethyl) ether 56 (64-1 05) 61 (64-105) 
Caprolactam 28 (53-148) 44 (53-148) 
Carbazole 54 (66-115) 64 (66-115) 
Chrysene 67 (70-111) 69(70-111) 
Dibenzofuran 59 (67-107) 65 (67-107) 
Diethylphthalate 65 (66-117) -
Dimethylphthalate 66 (68-112) -
Di-n-butylphthalate 64 (67-119) -
Fluoranthene 50 (64-114) -
Fluorene 61 (66-110) 64 (66-11 0) 
Hexachlorobutadiene 57 (60-108) -
Hexachlorocyclopentadiene 7 (50-129) 4 (50-129) 
Hexachloroethane 51 (63-99) 51 (63-99) 
lsophorone 64 (68-111) 66(68-111) 
Naphthalene 58 (65-102) 61 (65-102) 
Nitrobenzene 57 (66-108) 60 (66-108) 
Pentachlorophenol 26 (56-116) 24 (56-116) 
Phenanthrene 63 (68-111) -
Phenol 55 (58-103) 54 (58-103) 

CFSDP-013-SOMS/MSD 2,4-Dinitrophenol 6 (56-122) 0 (56-122) R (all non-detects) A 

(CFSDP-013-SO) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flaa A or P 

CFSDP-013-SOMS/MSD 2,4-Dinitrophenol 200 (<30) NA -
(CFSDP-013-SO) 3,3'-Dichlorobenzidine 86 (<30) 

3-Nitroaniline 35 (<30) 
4,6-Dinitro-2-methylphenol 36 (S30) 
Caprolactam 43 (S30) 
Hexachlorocyclopentadiene 52 (<30) 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

Samples CFSDP-012-SO and CFSDP-DUP1-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration Cmo/Kol 

Compound CFSDP-012-50 CFSDP-DUP1-SO RPD fLimitsl Flaa AorP 

Acenaphthene 0.046 0.037 22 (S50) . . 

Anthracene 0.096 0.083 15 (S50) . . 

Benzo(a)anthracene 0.64 0.55 15 (S50) . . 

Benzo(a)pyrene 0.83 0.74 11 (S50) . . 

Benzo(b)fluoranthene 1.2 1.1 9 (S50) . . 

Benzo(g, h, i)perylene 0.77 0.69 11 (S50) . . 

Benzo(k)fluoranthene 0.45 0.45 0 (S50) . . 

Bis(2-ethylhexyl)phthalate 0.045 0.031 37 (S50) . . 

Butylbenzylphthalate 0.031 0.027 14 (S50) . . 

Carbazole 0.10 0.091 9 (S50) . . 

Chrysene 0.89 0.82 8 (S50) . . 

Dibenz(a,h)anthracene 0.20 0.15 29 (S50) . . 

Dibenzofuran 0.015 0.014 7 (S50) . . 

Di-n-butylphthalate 0.039 0.018 74 (S50) J (all detects) A 

Fluoranthene 1.0 0.92 8 (S50) . . 

Fluorene 0.030 0.024 22 (S50) . . 

lndeno(1 ,2,3-cd)pyrene 0.87 0.76 13 (S50) . . 
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Concentration lmaiKal 

Comoound CFSDP-012-SO CFSDP-DUP1-SO RPD (limits) Flag A or P 

lsophorone 0.014 0.011 24 (S50) - -

Naphthalene 0.013 0.011 17 (S50) - -

Phenanthrene 0.55 0.49 12 (S50) - -

Pyrene 1.1 1.0 10 (S50) - -

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to MS/MSD o/oR, data were rejected in one sample. 

Due to continuing calibration o/oD, MS/MSD o/oR, and field duplicate RPD, data were 
qualified as estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-119741-1 

I Sam~le I Com~ound I Flag I AorP 

CFSDP-013-SO 4-Nitrophenol UJ (all non-detects) A 
CFSDP-022-SO 

CFSDP-009-SO 2,4-Dinitrophenol UJ (all non-detects) A 
CFSDP-021-SO Caprolactam UJ (all non-detects) 

4-Nitrophenol UJ (all non-detects) 

CFSDP-013-SO 2, 3,4, 6-T etrach loropheno I J- (all detects) A 
2,4,5-Trichlorophenol UJ (all non-detects) 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4~Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
3&4 Methylphenol 
3,3'-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-melhylphenol 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline 
4-Nilrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo (k)fl u ora nthene 
Bis(2-chloroelhoxy)melhane 
Bis(2-chloroethyl) elher 
Caprolactam 
Carbazole 
Chrysene 
Dibenzofuran 
Dielhylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 

CFSDP-013-SO 2,4-Dinitrophenol R (all non-detects) A 
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I Reason I 
Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Matrix spike/Matrix spike 
duplicate (%R) 

Matrix spike/Matrix spike 
duplicate (%R) 



I Samf:!:le I Comf:!:ound I Flag I AorP I Reason 

CFSDP-012-SO Di-n-butylphthalate J (all detects) A Field duplicates (RPD) 
CFSDP-DUP1-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

Columbia· Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

10 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\37212C2A_RA4.DOC 

I 



LDC #: 37212C2a 

SDG #: 460-119741-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 10 f7 j;v 
Page:_Lof--1. 

Reviewer: ~ 
2nd Reviewer: /, 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

,. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I MalidatiaD A[ea 

Samole receiot/Technical holdino. times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taro.et compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFSDP-009-SO 

CFSDP-010-SO 

CFSDP-011-SO 

CFSDP-012-SO 

CFSDP-013-SO 

CFSDP-DUP1-SO 

CFSDP-021-SO 

CFSDP-022-SO 

CFSDP-013-SOMS 

CFSDP-013-SOMSD 

tii'P '\too- -o<Oqg.,<.. 

17 

D 

I I 
Atb 

f::,. 

Atb % '¥&\) 
6-..J 

.D. 

N 

"' <!>v--l 
/:>.. I.(V'/ 

_!:,w 0 ... 1.\ 
b. 
]::,.. 

A 
1\ -
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37212C2aW.wpd 1 

Comments 

~ :KJ (Y" 

(., 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119741-1 

460-119741-2 

460-119741-3 

460-119741-4 

460-119741-5 

460-119741-6 

460-119741-7 

460-119741-8 

460-1197 41-5MS 

460-119741-5MSD 

\C!.-IJ "'-:3D 

Col ~Z<.) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

I 



LDC #: .31'2-1 2 <!- "k>.... VALIDATION FINDINGS CHECKLIST Page:_L_0t_;?.-
Reviewer: f'7 

2nd Reviewer:~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:Yof-.... 
Reviewer: Pl 

2nd Reviewer:~ 

' ' I' " • -
' ' \ ~ f t 

0 0 D ' 

the correct internal standard (IS), quantitation ion and relative response factor 
used to quantitate the compound? 

compound quantitation and Rls adjusted to reflect all sample dilutions and 
factors applicable to level IV validation? 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenl:_(a,h)anthracene DODD. ~is/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobe!lzene LLL Benzo(g,h,i)pery/ene EEEE. Biphenyl 

H. 2,2'-0xybls(1-chloropropane) AA 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 
.. 

1111. 1 ,4-Dioxane 

L Nitrobenzene I EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l5;ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AM. Butylbenzylphthalate TTT.1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(Z-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo{b)thiophene NNNN. 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a}anthracene WV.Benzonaphthothiophene 0000. z, ?, 4, (,. -
T" + f "'- c.-\•'\" ""'...£~ \ 

R. 1,2,4-Trichlorobenzene KK 2,4-0initrotoluene ODD. Chf}'sene WWW.Benzo(e)pyrene PPPP. 'J:1-1 + 1-1\~\--.t..uJ) 
S. Naphthalene LL Dfethylphthalate EEE. Bis(2-ethylhexyl)phthalate 

) 
XXX. 2,6-Dimethy/naphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: .3 72-12 (!. 2-<L..-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

' 'I 1'1/r\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

\..~ 'NIA VVt:::l t::: fJt:::L l.'t:::l ll UJIIt:ll:::ll! . .;t:;:~ \ 70U J diiU I t:ldliVt: I t:::OfJUII~t: ldl.'lUI ::> \J""\.1""\.r) VVIlllll I lllt:LllUU l,.;lllt:lld lUI i::UI VVV ::> diiU VI\,.,\_,::> ( 

Y(N N/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Comoound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- 9 nht.. c.c:J - rr II :z.(, • 1 s '8 ,o 
or, 4:? I 

- "l \0 16 c.e:J -~ +II\ ~~ ·? \,""1,9 

- 0 \5' :ti. "7'#. <>1 I 
-1- F F F "J.-7-·l( .1' 

- Oj Ito hlP C!..<!JJ- s M""' fo'\ ....., x.o I 1, "1 
I o:lStJ 

-1-. I "1/11h L<o CCJ\1- c:;) f'r-F -v<.> . I k ~ ~"'0 - :, 15"\ Q,. (., 
lni~.,< 
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Page: _{at__! 
Reviewer: FT 

2nd Reviewer: C::::. 

Qualifications 
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LDC #: 0l2p ... ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_{ofL_ · 

Reviewer: __ FT_ 
2nd Reviewer: o-._ 

oase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an Q associated MS/MSD. Soil/ Water. 

' "~ VVCl;:) Cl IVIVIIVIVLJ c::IIICliJLCU CVCIJ LV ;:!ClllltJIC;:) VI CCIVIIIIIClliiA! 

Y /NINJA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSDID Comoound %R (Limits) %R(Limit& RPD (Limits) Associated Sa"!!E.!.es Qualifications 

l01oo~ 10 j..p II ' < '0<>-f w> ( ) ( ) ~ oJl _i/_vwiA ~1J~ ,..._,_._ 
J .:>(JU) ( ) ( ) eJ(~ 1\-t\ - .J.lJdp. ll' 

~~ ( ) ( ) ?.00 ( ;, 0 ) • J cJ.Jl0 I~::,. "-'0 
\'f' ( ) ( ) ""J{p ( ) 

"" )V\ IV\ 1-1 
( ) ( ) tt"i ( ) 

'/.. ( ) ( ) h}' ( ) 11_ lL _1,_ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-119741-1 

. SDG No.: 

Matrix: Solid Level: Low Lab File ID: ><18076.D ------- --- ------------
Lab ID: 460-119741-5 MS 

COMPOUND 
1,1' Biphenyl 
1,2,4,5 Tetrachlorobenzene 
1,4 Dioxane 
2,2'-oxybis[1 chloropropane] 
2, 3, 4, 6 Tetrachlorophenol toeee-
2,4,5 Trichlorophenol 
2,4,6 Trichlorophenol ~ 

2, 4 Dichlorophenol Q 
2,4-Dimethylphenol ~ 

2, 4 Dinitrophenol U.U 
2, 4 Dinitrotoluene 1<-K 
2,6-Dinitrotoluene ~ 

2-Chloronaphthalene ~~ 

2 Chlorophenol C... 
2-Methylnaphthalene ~ 

2-Methylphenol 6 
2 Nitroaniline ~e> 

2-Nitrophenol ~ 

3 & 4 Methylphenol VP~P 
3, 3' -Dichlorobenzidine ~!?I? 

3-Nitroaniline _fr 
4,6-Dinitro 2 methylphenol f 
4 Bromophenyl phenyl ether ')<-K 
4-Chloro-3 methylphenol Y 
4 Chloroaniline ~-

4 Chlorophenyl phenyl ether ~~ 
4-Nitroaniline e-e 
4 Nitrophenol ~T 

Acenaphthene 6.6 
Acenaphthylene 00 
Acetophenone j _1.l J 
Anthracene \{\} 
Atrazine Js.\SJ"- K 
Benzaldehyde L LL L 
Benzo [a] anthracene C. C.(.. 
Benzo [a] pyrene .::L!-1.. 
Benzo [b] fluoranthene ~!'::!6 

Benzo[g,h,i]perylene Lll 
Benzo [ k] fluoranthene ~~ \4 \.\ 
Bis(2 chloroethoxy)methane p 
Bis(2 chloroethyl)ether B 
Bis (2 ethylhexyl) phthalate 1':-t ~ 

SPIKE 
ADDED 

(mg/Kg) 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
12.1 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 

Client ID: CFSDP-013-SO MS 

SAMPLE MS 
CONCENTRATION CONCENTRATION 

(mg/Kg) (mg/Kg) 
0.051 u 3.85 
0. 044 u 3. 64 

0.16 u 1. 83 
0. 025 u 3.39 
0. 056 u 2. 60 
0.059 u 3.16 
0. 017 u 3.43 
0. 014 u 3.33 

0.13 u 3.20 
0.45 u 0.668 

0. 024 u 3.77 
0. 032 u 3.88 
0. 014 u 3.74 
0. 015 u 3.34 
0. 013 u 3. 67 
0. 026 u 3.50 
0. 020 u 3.70 
0. 020 u 3.34 
0. OrG U 3.59 
0. 067 u 0.524 
0. 018 u 2.24 
0.16 u 1. 31 

0. 019 u 4.10 
0. 026 u 3.41 
0. 015 u 1. 93 
0. 018 u 3. 75 
0. 023 u 2.12 
0.29 u 5.01 

0. 014 u 3.62 
0. 015 u 3.69 
0. 013 u 3.74 
0. 057 u 3.76 
0. 027 u 7.49 
0. 04 6 u 5.24 
0.093 3.87 

0.11 3.96 
0.19 3.90 
0.13 J 4.83 

0. 051 J 3.87 
0. 019 u 3. 62 
0. 014 u 3.39 
0. 023 u 4.35 

MS 
% 

REC 
64 
60 
30 
56 
43 
52 
57 
55 
53 

6 
63 
64 
62 
55 
61 
58 
61 
55 
60 

9 
37 
11 
68 
57 
32 
62 
35 
42 
60 
61 
62 
62 
62 
43 
63 
64 
61 
78 
63 
60 
56 
72 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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QC 
LIMITS 

REC 
64 108 
57-112 

27 70 
39 122 
60-114 
60 106 
62-110 
61-103 
63-101 
56-122 
66 122 
70-114 
63-107 

62 97 
65 104 
61 103 
57-114 
65 104 
61 105 

18-88 
30-94 

67-120 
59 122 
62 111 

18-94 
66-110 
49 118 
43 141 
62 108 
67-107 
60-109 
69-111 
62 137 
52-113 
68-110 
72-115 
69 119 
54-128 
70-115 
65 106 
64 105 
63 125 

# 

F1 
F1 
F1 
F1 
F1 
Fl 
F1 
F1 
F1 
F1 
F1 
F1 

F1 
F1 
F1 

F1 

F1 

F1 
F1 
F1 
F1 
F1 

F1 

F1 
F1 
F1 
F1 

Fl 
F1 
F1 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE RECOVERY 

Lab Name: TestArnerica Edison Job No.: 460-119741-1 

SDG No.: 

Matrix: Solid .=.=.=c::__ ___ _ Level: Low _..:__ __ Lab File ID: xl8076.D 
~~~~----------------

Lab ID: 460-119741-5 MS Client ID: CFSDP-013-SO MS 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (mg/Kg) (mg/Kg) 
Butyl benzyl phthalate 6.03 0. 018 u 
Caprolactarn 

"' "" "" I'V\ 
12.1 0. 043 u 

Carbazole '-'..Jv..J 6.03 0. 017 J 

Chrysene 000 6.03 0.13 J 

Dibenz(a,h)anthracene ¥-\< \'-- 6.03 0. 031 u 
Dibenzofuran ,\j 6.03 0. 018 u 
Diethyl phthalate \..\_.. 6.03 0. 017 u 
Dimethyl phthalate r;..C,. 6.03 0. 017 u 
Di-n-butyl phthalate Y.i- 6.03 0. 018 u 
Di-n octyl phthalate rr.r 6.03 0. 030 u 
Fluoranthene 1/Y 6.03 0.14 J 

Fluorene tJI'J 6.03 0. 013 u 
Hexachlorobenzene .S':> 6.03 0. 024 u 
Hexachlorobutadiene VI 6.03 0. 017 u 
Hexachlorocyclopentadiene )'- 6.03 0. 037 u 
Hexachloroethane ~ 6.03 0. 022 u 
Indeno[l,2,3 cd]pyrene .... I.:U 6.03 0.11 
Isophorone M 6.03 0.016 J 

Naphthalene s 6.03 0. 015 u 
Nitrobenzene 1- 6.03 0. 019 u 
N-Nitrosodi-n propylamine j 6.03 0. 020 u 
N Nitrosodiphenylamine 61151 6.03 0. 054 u 
Pentachlorophenol TT 12.1 0. 072 u 
Phenanthrene L-IlA 6.03 0. 067 J 

Phenol A 6.03 0. 020 u 
Pyrene .:;,.::z::. 6.03 0.13 J 

# Column to be used to flag recovery and RPD values 
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MS MS 
CONCENTRATION % 

(mg/Kg) REC 
4.70 78 
3. 40 28 
3.29 54 
4.18 67 
4.75 79 
3.58 59 
3.91 65 
4.01 66 
3.84 64 
4.07 68 
3.17 50 
3. 68 61 
3.99 66 
3.43 57 

0.402 J 7 
3.05 51 
4.45 72 
3.88 64 
3.47 58 
3. 43 57 
3.91 65 
4.21 70 
3.17 26 
3.84 63 
3.32 55 
4.80 77 

QC 
LIMITS # 

REC 
65-125 
53-148 Fl 
66-115 Fl 
70-111 Fl 
60 130 
67 107 Fl 
66-117 Fl 
68-112 Fl 
67-119 Fl 
57 138 
64 114 Fl 
66 110 Fl 
57-128 
60 108 Fl 
50 129 Fl 

63-99 Fl 
53-137 
68-111 Fl 
65-102 Fl 
66-108 Fl 
63-117 
65 114 
56 116 Fl 
68-111 Fl 
58-103 Fl 
64-121 

09/15/2016 



FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-119741-1 

SDG No.: 

Matrix: Solid :::.::..:::=..::... ___ _ Level: Low =-- Lab File ID: L1358409.D 

Lab ID: 460-119741-5 MSD 

COMPOUND 
1,1'-Biphenyl 
1,2,4,5 Tetrachlorobenzene 
1,4-Dioxane 
2,2' oxybis[1-chloropropane] 
2,3,4,6 Tetrachlorophenol 
2,4,5 Trichlorophenol 
2,4,6 Trichlorophenol 
2,4 Dichlorophenol 
2,4-Dirnethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2 Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 'N 
3 & 4 Methylphenol 
3,3 1 Dichlorobenzidine 
3 Nitroaniline 
4,6-Dinitro 2 rnethylphenol 
4-Brornophenyl phenyl ether 
4-Chloro 3 rnethylphenol 
4-Chloroaniline l 
4-Chlorophenyl phenyl ether HI' 
4-Nitroaniline ~ 

4 Ni trophenol l,:.I 
Acenaphthene ~~ 

Acenaphthylene PO 
Acetophenone J~jj 

Anthracene YV 
Atrazine F-~ ~K 
Benzaldehyde L \. L L 
Benzo[a]anthracene ~~~ 

Benzo [a] pyrene :r r.J:. 
Benzo [b] fluoranthene Gt6C.""7 
Benzo [ g, h, i J perylene L L L 
Benzo[k]fluoranthene H"~ 

Bis(2-chloroethoxy)rnethane f' 
Bis(2 chloroethyl)ether ~ 

Bis(2 ethylhexyl) phthalate1=EI 

SPIKE 
ADDED 

(rng/Kg) 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
12.1 
6.03 
6.03 
6.03 
6.03 
12.1 
12.1 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 
6.03 

-----------------------
Client ID: CFSDP-013-SO MSD 

MSD MSD QC LIMITS 
CONCENTRATIO~ % % # 

(rng/Kg) REC RPD RPD REC 
4.10 68 6 30 64-108 
3.97 66 9 30 57-112 
2.10 35 14 30 27-70 
3. 63 60 7 30 39-122 
3.01 50 15 30 60-114 F1 
3.58 59 13 30 60 106 F1 
3. 71 62 8 30 62-110 
3.57 59 7 30 61-103 Fl 
3.50 58 9 30 63 101 F1 
0.45U,/ 0 1.1\DC 30 56-122 F1 
4.03 67 7 30 66-122 
4.31 72 11 30 70-114 
4.03 67 8 30 63-107 
3.39 56 2 30 62 97 F1 
3.75 62 2 30 65-104 F1 
3.40 56 3 30 61-103 F1 
4.14 69 11 30 57-114 
3.48 58 4 30 65 104 F1 
3.42 57 5 30 61 105 Fl 
1. 32 22 86 30 18-88 F2 
3.19 53 35 30 30 94 F2 

0.907 8 36 30 67-120 F1 F2 
4.37 72 6 30 59 122 
3.58 59 5 30 62-111 Fl 
2.53 42 27 30 18 94 
3.95 66 5 30 66 110 
2.82 47 29 30 49 118 F1 
5.09 42 1 30 43-141 F1 
3. 71 62 2 30 62-108 
3.92 65 6 30 67-107 F1 
3. 71 62 1 30 60-109 
4.01 67 6 30 69-111 F1 
8.42 70 12 30 62-137 
5.99 50 13 30 52-113 Fl 
4.05 66 4 30 68-110 F1 
4.25 69 7 30 72-115 Fl 
4.21 67 8 30 69-119 F1 
5.09 82 5 30 54-128 
4.02 66 4 30 70-115 F1 
4.02 67 11 30 65-106 
3. 67 61 8 30 64-105 F1 
4.47 74 3 30 63-125 

# Column to be used to flag recovery and RPD values 

FORM III 82700 
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FORM III 
GC/MS SEMI VOA MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: TestAmerica Edison Job No.: 460-119741-1 

SDG No.: 

Matrix: Solid ------- Level: Low --- Lab File ID: Ll358409.D 
~~~~------------

Lab ID: 460-119741-5 MSD Client ID: CFSDP-013-SO MSD 

SPIKE MSD 
ADDED CONCENTRATim 

COMPOUND {mg/Kg) {mg/Kg) 
Butyl benzyl phthalate AAA 6.03 4.49 
Caprolactam 1..\\AM M 12.1 5.29 
Carbazole vJ~ 6.03 3.88 
Chrysene ov 6.03 4.31 
Dibenz(a,h)anthracene 'f.\'-r-. 6.03 4.86 
Dibenzofuran ~-' 6.03 3.90 
Diethyl phthalate l\.. 6.03 4.34 
Dimethyl phthalate GC.. 6.03 4.40 
Di n butyl phthalate ~I'- 6.03 4.54 
Di n octyl phthalate Ff--F 6.03 3.97 
Fluoranthene Y.'t 6.03 4.00 
Fluorene NN 6.03 3.84 
Hexachlorobenzene ~'? 6.03 4.34 
Hexachlorobutadiene v 6.03 3. 69 
Hexachlorocyclopentadiene ('- 6.03 0. 236 J 
Hexachloroethane \<- 6.03 3.05 
Indeno[l,2,3-cd]pyrene J.Jj 6.03 5.68 
Isophorone M 6.03 4.01 
Naphthalene ~ 6.03 3. 67 
Nitrobenzene l- 6.03 3.59 
N Nitrosodi n propylamine J 6.03 3. 94 
N-Nitrosodiphenylamine 6\(S.l 6.03 4.28 
Pentachlorophenol II 12.1 2.86 
Phenanthrene \AlA 6.03 4.17 
Phenol t:>. 6.03 3.28 
Pyrene .Z.-2:- 6.03 4.24 

# Column to be used to flag recovery and RPD values 

FORM III 8270D 
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MSD QC LIMITS 
% % # 

REC RPD RPD REC 
75 4 30 65-125 
44 43 30 53-148 Fl F2 
64 17 30 66-115 Fl· 
69 3 30 70-111 Fl 
81 2 30 60-130 
65 9 30 67-107 Fl 
72 10 30 66-117 
73 9 30 68-112 
75 17 30 67-119 
66 3 30 57 138 
64 23 30 64 114 
64 4 30 66-110 Fl 
72 8 30 57-128 
61 7 30 60-108 

4 52 30 50-129 Fl F2 
51 0 30 63-99 Fl 
92 24 30 53 137 
66 3 30 68-111 Fl 
61 6 30 65-102 Fl 
60 5 30 66-108 Fl 
65 1 30 63-117 
71 2 30 65-114 
24 10 30 56 116 Fl 
68 8 30 68-111 
54 1 30 58-103 Fl 
68 12 30 64-121 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS svoa (EPA SW 846 Method 82700) 

Concentration (mafKal 
RPD:::: 50% 

Compound 4 6 

GG 0.046 0.037 22 

w 0.096 0.083 15 

CCC 0.64 0,55 15 

Ill 0.83 0.74 11 

GGG 1.2 1.1 9 

LLL 0.77 0.69 11 

HHH 0.45 0.45 0 

EEE 0.045 0,031 37 

AAA 0.031 0.027 14 

ww 0.10 0.091 9 

DDD 0.89 0.82 8 

KKK 0.20 0.15 29 

JJ 0.015 0.014 7 

)()( 0.039 0.018 74 

yy 1.0 0.92 8 

NN 0.030 0.024 22 

JJJ 0.87 0.76 13 

M 0.014 0.011 24 

s 0.013 0.011 17 

uu 0.55 0.49 12 

zz 1.1 1.0 10 

V:IFIELD DUPLICATES\37212C2a.wpd 

Page: _lot_! 
Reviewer: G/ 

2nd Reviewer: ); 

QUAL 

JdeVA 



LDC#: ~+ '2--!2-Cd-"\. 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ~/of / 

Reviewer: FT 
2nd Reviewer: c:::;:: 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/2612016 A 

gcmsS '6 s 
GG 
uu 
EEE 
Ill 

Where: 

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1.5062 1.5062 

0.9744 0.9744 

1.0849 1.0849 

1.0507 1.0507 

0.7074 0.7074 

1.0647 1.0647 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

-- ---

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5600 1.5600 3.2 

0.9861 0.9861 2.3 

1.1226 1.1226 2.7 

1.0877 1.0877 3.9 

0.7216 0.7216 5.1 

1.0675 1.0675 8.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

3.2 

2.3 

2.7 

3.9 

5.1 

8.4 



LDC #: lli /2- C .;). <>--

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ ~f----~ 
Reviewer: FT 

2nd Reviewer: a _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/7/2016 A 

gcms12 s 
DD 

uu 
EEE 
Ill 

-

Reported 

(RRF20 std) 

1.5464 

1.0442 

1.8615 

1.1646 

0.9334 

1.1745 

Where: 

Recalculated 

(RRF20 std) 

1.5464 

1.0442 

1.8615 

1.1646 

0.9334 

1.1745 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5380 1.5380 2.2 

1.0145 1.0145 2.9 

1.7877 1.7877 2.8 

1.1310 1.1310 2.4 

0.9162 0.9162 1.4 

1.1241 1.1241 3.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

2.2 

2.9 

2.8 

2.4 

1.4 

3.6 



LDC#: 37J-I2 Cd""- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__EI 
2nd Reviewer: a. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF .. RRF)/ave. RRF 
RRF = (A,)(C.)/(A;,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;,.= Area of associated internal standard 
c. = Concentration of compound, C1s = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) AverageRRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 ~\1-\"1- DJ{II\ll., £:>.. (1st IS) I S~l!.O \· '"\~ 1-'-\~ 
OCoJ\:? .s (2~1S) 1.10 \'-IS" o."gg- I C."'\'0~) 

00 (3"1S) 1·1frrl l-105" \·lO"S" 
\AlA (4° IS) \· 1~10 \-090 ..1-090 
"EI::~ (5° IS) o.9\lo1--" \-031 1-0~) 
I. I.! rs• rsl t-1v'-i1 I .,o(p I· \o (... 

2 ~~1/-£ 9110)!0 6.. (1st IS\ \ . .,;loOO \·~ ,, s<;;b 
0\.!0 +- .s (2""1S) O."jl:(b I ll~fio I O_l"l..~V) 

G.C::J (3" rs) 1· IV'"'~ l-IS" I I· IS") 
UIA (4111 IS) I· o8T7 \ .oij \ \·0~) 

~ (5° IS) <l-11-l\.. 0-19"}0 0 .19"l0 
I IS"T" rs• 1s1 ]. O(o 1" I. I~'? I· 1~ '? 

~c,\{-"S 4/11/i(, fhi fSI I. s9S" 1·~~ 3 

"loll. (2~1S) 0."114~?:> tl."\ "-2>? 
(3" fS) \. lj:lO"'\ I· \..d"l 
(4°1S) \.o"'\1 \, o9/ 
(5° IS) o. ~~~(, 0-1~"1b 

II rs• tSJ I. \I L., \. \1( 

II Reported I Recalculated I 

II 
%0 I %0 

I 
.;-~ S"-4-
~-9 7-'-"1 
~- [.p ~ 
3.(p :=,.(, 

JP·~ JP--~ 
I. (., _l·b 

0 . J o·l 
0 .(, '()j, 
?-. <;""" ').:s' 
0 .(p ofo 
\O·f 1 0· I 
(..., • 2:> ...k .7,. . 

7- .'j..- -;...;.... 
\. y ..1~ 

..1·"2--- 1·)..---
0 .0) o-4 
...:L..::I:. 9.:1. 
/0-~ 10·,.... 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: Q 

The percent recoveries (%R) of surrogates were recalculated for the compound~? identified below using the following calculation: 

. %Recovery: SF/SS *100 

Sample ID: J:t-1 

Surrogate 
Spiked 

Nitrobenzene-d5 5"(40 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol ,, 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole ID: 

Surrogate 
SPiked 

Nitrobenzene-d5 

2-F/uorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samole/D: 

Surrogate 
Soiked 

Nitrobenzene-dS 

2-Fluoroblphenyi 

Terphenyi-d14 

Phenol-ciS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

~~ ~~~r.AI r. wnrl 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

'),<),.~ £D 
30.'1 !o"t-
q.:,.<£ ~lb 

110 .'J ~ 
~ 

:2-\o ·!o .n 
%-"1 sl 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~ 0 

(p~ 

;a 
§'B 
Sp 
\5') It 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ~).. C d~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: FT Matrix Spike/Matrix Spike Duplicates Results Verification 
2nd Reviewer: G-__ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC} 

Where: sse= Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _9-+_-=4'---'-IV""---------

SC =: Sample concentation 

MSOC = Matrix spike duplicate concentration 

I I MSIMSD I 
I Compound Percent Recove Percent Recove RPD II 

----~ 3.~~ ~~ R;2d I ;ale II R;nrted I :tc _l I •I 
Phenol 1l(..o~ '~·::>"2-

"· 0 "? 
\...10 
~Q 2.9 \ '3-"'14 II ~a§" I t.q __ II (p£ I ~.;- II 1 I I 

J.JO .sA\ L2-~ JL sl I !::>/ ll G'"'J I 59 II .:;; I -;: 
~0 1~-'-"-z ~-ll II loO lt.o II c..~ I t..Z., II~ I 'Y 

II rz .. I 11:1- • N\? .3-11 2${p JL 7..(p I -uo II ?-4- I ~ II ,a I w 
Pyrene j..O? (o.o:, O.J-.:; _j~'iO '-\. :~-'-\ II 71 I 17 ll c. 0 l /, ){' ll . \ J..-___j I -v-----

--

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: !J 7 ')., I 2 C J.q_ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___..EI 

2nd Reviewer:-4_. 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
qompounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~~ 1\;!o<?- ?>P,<jSlo (.,. 

~ 
Spike Spike I I CS II ·ICSD II 
Add\~ Conce~t~ion 

I II II ( ) (""" v Percent Recove!I Percent Recove!l 

I '"' \.: ~ ""n I "" 

( ,..,,.n Ro, ole R< ''' 

Phenol 2>-Y'::> 'NI\ ?-"\A- >-lb.. '0~ 'i!.Cb 
N-Nitroso-di-n-propylamine 3-"!l~ 1 o] 11l \ 

4-Ch!oro-3-methylphenol 3-11 9~ "\~ / 
Acenaphthene .2>. 2.0 9!c l1h / 
Pentachlorophenol l..b1 ~ .\ ,;- "\:2-- "\Y / 
Pyrene 3·?3 3-1'27 \I '::>;, 1\:? 'f\.) pr/ 

/ 

1 cstl esc I 
RPO I 

----------

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer:. _ _,_F_,_T / 

2nd reviewer: C/ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

s 
Concentration = (AJ(I.lN,)(DFl(2.0l Example: "l )k )10 

(A,.)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample I.D. ,jl,\ :!II. 
• 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

\"2:, o I ('tO J (,) I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml} or ?> O(o ?€> 5'(1· 10\ !3) (K.02-2>?. )(o.l1,3~') 
grams (g). 

v, = Volume of extract injected In microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 'D. I 2 ~ \\<'2! %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37212C3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119741-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-009-SO 460-119741-1 Soil 09/06/16 
CFSDP-01 0-SO 460-119741-2 Soil 09/06/16 
CFSDP-011-SO 460-119741-3 Soil 09/06/16 
CFSDP-012-SO 460-119741-4 Soil 09/06/16 
CFSDP-013-SO 460-119741-5 Soil 09/06/16 
CFSDP-DUP1-SO 460-119741-6 Soil 09/06/16 
CFSDP-021-SO 460-119741-7 Soil 09/06/16 
CFSDP-022-SO 460-119741-8 Soil 09/06/16 
CFSDP-013-SOMS 460-119741-5MS Soil 09/06/16 
CFSDP-013-SOMSD 460-119741-5MSD Soil 09/06/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFSDP-012-SO and CFSDP-DUP1-SO were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides -Laboratory Blank Data Qualification Summary- SDG 460-
119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119741-1 

No Sample Data Qualified in this SDG 
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LDC #: 37212C3a 
SDG #: 460-119741-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: JO }b /lb 
Page:_f_of / 

Reviewer: 1":1 
2nd Reviewer: ~ / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

YO" 

Note: 

-1 -2 

3 -
4 

5 -6 
-
7 -8 

9 

10 

11 

11? 

I ~alidatiac A[ea 

Sample receipVTechnical holdinq times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing. calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes (<j;C) 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitalion/RULOQ/LODs 

Target compound identification 

System Performance 

"' "" ,, . 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-009-SO 

CFSDP-01 0-SO 

CFSDP-011-SO 

CFSDP-012-SO 

CFSDP-013-SO 

CFSDP-DUP1-SO 

CFSDP-021-SO 

CFSDP-022-SO 

CFSDP-013-SOMS 

CFSDP-013-SOMSD 

0 

0 

Notes. 

I I Cammeots 

A.tb. 
A 

A..t.b *lo F-&D /1d ~ 7:v 
~ 

£::,.. 

A 
N 
/:). 
A. 
p. L.-e.,;:::. 

i-1'0 0 -"" ~. 
' -~ 

A 
A 
.A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

' c.uJ 

(; 

D =Duplicate 
TB =Trip blank 

~KJ 

EB = Equipment blank 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

460-119741-1 Soil 09/06/16 

460-119741-2 Soil 09/06/16 

460-119741-3 Soil 09/06/16 

460-119741-4 Soil 09/06/16 

460-119741-5 Soil 09/06/16 

460-119741-6 Soil 09/06/16 

460-119741-7 Soil 09/06/16 

460-119741-8 Soil 09/06/16 

460-1197 41-5MS Soil 09/06/16 

460-119741-SMSD Soil 09/06/16 

I I 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 

endrin and 4,4'~DDT breakdowns,:: 15% for individual breakdown in the 
II Eval,uation mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_Lof__?' 
Reviewer: f-1 

2nd Reviewer:~ 



LDC#: '?1'2- )'1/C..~ VALIDATION FINDINGS CHECKLIST Page:~f Y 
Reviewer: F'T 

2nd Reviewer:~ 

NA 

the percent recovery (o/oR) of one or more surrogates was outside QC limits, was 
I i confirm %R? 

If any percent recove'Y (%R) was less than 10 percent, was a reanalysis performed 

Level IV checklist_8081A_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-8HC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Nares: __________________________________________________________________________________________________________ __ 

C:\Users\ftanguBig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: ~ -!2-12- ~""-

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_!_ of_/ 
Reviewer: FT 

2nd Reviewer: C., -
The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/28/2016 Endosulfan 1 

GC5 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.0722 1.0722 

0.5593 0.5593 

CLP1 1.1066 1.1066 

0.5593 0.5593 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.0332 1.0332 6.8 

0.5323 0.5323 8.7 

1.1163 1.1163 11.6 

0.5404 0.5404 8.2 

Recalculated 

%RSD 

6.8 

8.7 

11.6 

8.2 



LDC #: '?:> 1-2-17- C..3 ...._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

I eecalcz1lated I 
Calibration Average CF/ 

I I Standard 10 Dateffime Compound CCV Cone CF/Conc CFIConc %0 
CCV CCV 

WI-~ cth\\1:> ~.Q.:,u..\~ l C!.vf r JoO _9':1'_._? "'1 '\ . '?/ ,; . -; 
12oP. lhl"'-o.><t~ci..l..o I \00 "'12>·'1- "''~ .1\ h- (, 

1'-J 6VI"1 lo o ~lo-4- 'ilo '<-1 _1~-~ 
.v \O D -;£ ."lJ c£.0\ I _<-\ • _) 

Page:__lof_ / 

Reviewer:____EI 
2nd Reviewer: ~ 

I I 

Recalc1dated 

I I %0 
I 

t;".1 
b:{, 

' 

p~ 

\ ~ . ' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_Lot / 

Reviewer: FT 
2nd reviewer: _ __.4..._~-<::.. 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

Sample ID: :!\- <-6 
Surrogate 

Surrogate Column Spiked 

I I I I 
T etrachloro·m-xylene ~.NV v c:rv. 0 
Tetrachloro-m-xylene ~~-f) 
Decachloroblphenyl wf.Y 
Decachlorobiohenvl 4N'(' l 

Sample ID: 

Surrogate 
Surro!late Column Spiked 

I I I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorciblphenvl 

S I ID ample : 
Surrogate 

Surrogate Column Spiked 

I I I I 
T etrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblphenvl 

I ID Sample : 
Surrogate 

Surroaate Column Spiked 

I I I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachloroblphenyl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Re~orted 

11;"6. -:1 "1"1 
y•,.-7 97 
so.;;- 101 

§3·& 110 I 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery_ 

I Re(:!orted 

Surrogate Percent 
Found Recoverv 

I ReE:orted 

I 

I 

I 

I 

Percent Percent 
Recovery Difference 

Recalculated I I 
.'1'1 0 

91 
\Q1 
l<O 1 "" 

Percent Percent 
Recovery Difference 

Recalculated I I 

Percent Percent 
RecovE!:ry Difference 

Recalculated I I 

Percent Percent 
Recoverv Difference 

Recalculated I I 

Notes: _____________________________________ _ 



LDC#: ol~/"). C.3-.... VALIDATION FINDINGS WORKSHEET Page:_Lof_/ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:_fl 
2nd Reviewer: ~ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: 4 4 1 0 

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

-- - -- Matrix Spike I Matrix Spike Duplicate \ MS/MSD 

Percent Recovery I Percent Recovery RPD 

~ ~ ~~-~~~-~I-
gamma-BHC ll NO II o.~'-\- 1o1 l1ol II 40 I 90 )l.J I ItO 
4,4'-DDT lo-,.'-11 lo:J-<1) II .)) IJo.H4 lo.'J,-of) II ~~ I 'l-"1 II ~(p I ~ II 11--- I t:V 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 
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LDC #: "371--/2.. C~'"'- VALIDATION FINDINGS WORKSHEET Page: _!of_/ 

Reviewer:-----ft 
2nd Reviewer:~ 

Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovel'f = 1 00* (SSC-SC)/SA Where: SSG = Spiked sample concentration 
SA= Spike added 

SC = Concentration 

RPD =I LCS- LCSD I • 2/(LCS + LCSD) LCS =Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: I • :=. '-\Jo 0 - :!>'0 9 4 I Lj 

gamma-BHC 

4,4'-DDT 

LCS 

0-\~? 

O.l??J 

Nb. 

lr 

Spiked: 

Concen'~'' 
("""' / 

Lcs 1 4?cso 

0· \Joe> 'tJA. 

0. 1?.:::> ~I 

Fm LCS ~~ LCSD II LCS/LCSD I 
I Percent Recovery! --~rgent Re~overy J[ __ RPD fl 

r Repo~ T Recalc. r-Reporte~- ,-- Recalc. II RecC!f_c. 

q{p 96_ II I ~ 
_3)/ "'Y NPr -------

------

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:____:'_of__C 
Reviewer:._-f;=~?c_ 

2nd reviewer: I a.,...----

h ~ N/A Were all reported results recalculated and verified for all level IV samples? (¥iii-£ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !t\.lliJ!Y,}(OF)(2.0) Example: 
(A;,)(RRF)(V,)(V1)(%S) 

~leD- ?:.'PC)lf\4 ~~..J 1-oor A, = Area of the characteristic ion (EICP) for the Sample 1.0. \./'.S 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

(J 0 J (I jlri!U 
internal standard 4 ~(..l..\-lo'10 5" (\oo) 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or ?-~ "Q7~f?\2> ( o.~~4fJ )c,s:o 
grams (g). 

) 
v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

W\a ny %S = Percent solids, applicable to soil and solid matrices 0. \?- '? 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Samole 10 Compound ( ) ( I Qualification 

RECALC_pest.wpd 



LDC Report# 37212C3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Polychlorinated Biphenyls 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119741-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFSDP-009-SO 460-119741-1 Soil 09/06/16 
CFSDP-010-SO 460-119741-2 Soil 09/06/16 
CFSDP-011-SO 460-119741-3 Soil 09/06/16 
CFSDP-012-SO 460-119741-4 Soil 09/06/16 
CFSDP-013-SO 460-119741-5 Soil 09/06/16 
CFSDP-DUP1-SO 460-119741-6 Soil 09/06/16 
CFSDP-021-SO 460-119741-7 Soil 09/06/16 
CFSDP-022-SO 460-119741-8 Soil 09/06/16 
CFSDP-013-SOMS 460-119741-SMS Soil 09/06/16 
CFSDP-013-SOMSD 460-119741-SMSD Soil 09/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were 9nalyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSDP-012-SO and CFSDP-DUP1-SO were identified as field duplicates. No 
results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119741-1 

No Sample Data Qualified in this SDG 
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LDC #: 37212C3b 

SDG #: 460-119741-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: I CJ ;}1o jt? 
Page:__J_of_l 

Reviewer: P7 
2nd Reviewer: (;.!_;/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo ama 

I. Sample receipVTechnical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. SurroQate spikes I \'7 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

XII n""'"" 'of rloto 

Note: A = Acceptable 

f:j 

~ 
3 

i<i -5 

6 

7 

7i 
9 

10 

11 

12 

<0 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFSDP-009-SO 

CFSDP-01 0-SO 

CFSDP-011-SO 

CFSDP-012-SO 0 
CFSDP-013-SO 

CFSDP-DUP1-SO I) 

CFSDP-021-SO 

CFSDP-022-SO 

CFSDP-013-SOMS 

CFSDP-013-SOMSD 

Notes: 

I I Commeots 

!:>.1A 
b..,A • /, ~.P /\O< -'-zV 

A ' 

A 
N 

"' A 
,... LC--~ 

NO 0 
!::,. 

A 
[)... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

' c.d .:=zD 

4. t.P 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119741-1 

460-119741-2 

460-119741-3 

460-119741-4 

460-119741-5 

460-119741-6 

460-119741-7 

460-119741-8 

460-1197 41-5MS 

460-119741-5MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

I 

111-1-~·~ 1-(c>o~ ?~---+-~411 +--1 --+--lll--+--+-----11 ------11 
l:\Roux Associates\Columbia Falls\37212C3bW.wpd 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01 .wpd 

Page:_Lot 7-
Reviewer: F7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev01.wpd 

Page:_!:"ot ?--
Reviewer: f7 

2nd Reviewer:~ 



LDC #: ~ 7'2-l '2- C.. ch VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:. -~ / 
Reviewer: FT 

2nd Reviewer: -------"""=-

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/14/2016 PCB 1260-1 RTX CLPII 

GCB 

PCB 1260-1 RTX CLP1 

Where: 

Reported Recalculated 

1000 1000 

0.0222 0.0222 

0.0454 0.0454 

A= Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0257 0.0257 11.5 

0.0463 0.0463 7.4 

Recalculated 

%RSD 

11.5 

7.4 



LDC#: o V·/2- c ?:.p 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~of_/ 
Reviewer: FT 

2nd Reviewer:~ .........__ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 • (ave. CF -CF)/ave.CF 

Standard Calibration 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A =Area of compound 
C = Concentration of compound 

I Reported 

ID Date Compound 
Average CF(ICAL)/ CCV I CF/ Cone. # 

Cone. CCV 

1 
CoM-e, "'11"'1 \I \a p."o-1 Q.#f' 7-- \00 c::; "'\0..., 
r~·.os c.~t f' I 

-'" 0 0 
\ol) 0 

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/Conc. %0 %0 

CCV 

"'\ lo1·.., 9 . .2:> 9·3 
tEH3t-. 'l 5{. '?> IS-3 

' 
' 

' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_rt.wpd 



LDC#: 37?--1 ~c.~_b 

METHOD: 6c _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleJD· ll=cj 

Surroaate 

I 

I 
Pc?-> 

_ ...... leI ·- ...... 

Surra ate 

I 

SurroQate Comoound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

I 
E 1,4-Dichlorobutane K 

F 1 4-0ifluorobenzene tDFB\ L 

SURRCLC_r1.wpd 

Where: SF ~--surrogate Found 
SS =Surrogate Spiked 

I Column/Detector 1 Surrogate I Surrogate 
l!Ejked Found 

I I I 

I 
C,.,\-f "2-

I 
so 

I 
s;-;...o 

"-Ill'' I Jl ~.J 

Surrogate 
Column/Detector Found 

I ---· 

---- ----

Surroaate Comoound Surroaate Comoound 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiohenyl (DCB) 

n-Triacontane p 1-meth lnaohthalene 

Hexacosane Q Dlchloroohen I AcetlcAcld (DCAA\ 

Bromobenzene R 4-Nitronhenol 

I 
I 

I 

s 
T 

u 
v 
w 
X 

Percent I Percent 
Recoverv Recoverv 

Re};!orted I Recalculated 

)0~ 

I 
joy 

JO(p )0"' 

Reported Recalcul~ted 

-

Surroaate Comoound 

1-Chloro-3-Nitrobenzene y 

3,4-Dinitrotoluene z 
Tripentyltin AA 

Tri-n-oroovllin BB 

Tributvl Phosohate cc 
TrinhenuJ Phosnhale 

/ / 
Page: __ of_ 

Reviewer: FT 
2nd reviewer: c:::?-\, 

l Percent J Difference 

I I 

I 
b 

I 0 

Percent 
Difference 

I 

Surroaate Comoound 

Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2,4-Dichloroohenvlacetic acid 

2 .5-Dibromotoluene 



LDC#: Z>] ~)2-C. ?>.b VALIDATION FINDINGS WORKSHEET Page:_!of_! 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:__EI 

/ 2nd Reviewer: CJ.-r 
METHOD:_/_" G"C _HPLC ~ 
The percent recoveries (o/oR) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 • (SSC - SC)/SA Where 

RPD =(({SSCMS - SSCMSD} • 2) I (SSCMS + SSCMSD)t1 00 

MS/MSD samples: D) c\- I 0 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD =Matrix spike duplicate 

~ I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
Comp_ound I I Percent Recovery II Percent Recovery II RPD '1 

Geported I Recalc. II Reported I Recalc. II__B_eported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 
--

Benzene (80218} 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trtnitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

"-- -'- ( \:2-"0 ID·C..t:>? I o.roo:>, tJi> O.h2V> IO.<OlO \0_1_ jOy I I\ ttl 7 7 

r:nrnrn""'ntc· Refer to Matrix Soike/Matrix Spike Duplicates findin!=IS worksheet for list of QYaiifications and as~ociated samples when reported results do not aqree within 10.0% of the 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: o?t)..Jzcab VALIDATION FINDINGS WORKSHEET Page: I of / 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: / GC _HPLC 

--
Reviewer:_EI 

2nd Reviewer: 0:(_ ....._. 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated tor 
the compounds identified below using the following calculation: 

%Recovery = 1 00 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2) I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: J.D.? L\JaO- ~8'1 4\ (,., 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery /\ Percent Recovery \I RPD \ 

SO CSD \ Reported \ Recalc. \\ Reported \ Recalc. \\ Reported \ Recalc. \ 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

IIAroc\or \l..IP 0 lin ,~ t-lA 0.3~ \ !JA ""jl, "'!!.::> tJA 

-----

Comments: Refer to I rv Control Sample/Laboratorv CQntrol SampJe Duplicat~findinqs wgrksheet for list _of qualifications and associated samples when reo i rP.sults c:lo 

not aQree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 

METHOD: 

~7.212cay 

~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/v ~ N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration~ (A\(Fv\(0!\ 
(RF)(Vs or Ws)(%S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

Example: 

Sample I D. l-<!..0 Compound Name ?c._J, p .. (o V 

I / 
Page:_of_ 

Reviewer: ____.EI 
2nd Reviewer: ~ 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

Concentration = q C.,O .<=>t ( \ o} c \S' ) ( \b 0 0) = 

- • _,_I ,..,.,... --y_ 

Reported Reca~ulate~esults 
# Sample ID Compound Concentrations Concentrations Qualifications 

( ~ ( ~ 

12Coo- I - L\-2-L\-t :>,"B (zo) 12(,0 -I .:: Lj(o~,? 

lOS;- fb2-"1 {o. o~-1-) 7---::. '-1 ll~-~ 
:; .::: '117-~ . 

;:: J\.L, '0 • 2:> 4 ::: Sbl-1 ., ::: -~~,')! 
{o ~ ~);(./, 

I ..., - '1"11..; I ~ 

l{;: _'-t2>'li.' ' 

J 
Comments: ~ ~ · 

SAMPCLC_r1.wpd 



LDC Report# 37212C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectlSite Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119741-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-009-SO 460-119741-1 Soil 09/06/16 
CFSDP-010-SO 460-119741-2 Soil 09/06/16 
CFSDP-011-SO 460-119741-3 Soil 09/06/16 
CFSDP-012-SO 460-119741-4 Soil 09/06/16 
CFSDP-013-SO 460-119741-5 Soil 09/06/16 
CFSDP-DUP1-SO 460-119741-6 Soil 09/06/16 
CFSDP-021-SO 460-119741-7 Soil 09/06/16 
CFSDP-022-SO 460-119741-8 Soil 09/06/16 
CFSDP-013-SOMS 460-119741-SMS Soil 09/06/16 
CFSDP-013-SODUP 460-119741-SDUP Soil 09/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

CFSDP-013-SOMS Antimony 41 (75-125) UJ (all non-detects) A 
(All samples in SDG 460-119741-1) 

CFSDP-013-SOMS Nickel 144 (75-125) J+ (all detects) A 
(All samples in SDG 460-119741-1) 

For CFSDP-013-SOMS, no data were qualified for Aluminum, Barium, Calcium, Iron, 
Magnesium, and Manganese percent recoveries (o/oR) outside the QC limits since the 
parent sample results were greater than 4X the spike concentration. 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFSDP-012-SO and CFSDP-DUP1-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte CFSDP-012-50 CFSDP-DUP1-50 RPD ILimitsl Flag AorP 

Aluminum 20700 21400 3 (S50) . . 

Arsenic 5.5 5.8 5 (S50) . . 

Barium 251 255 2 (S50) . . 

Beryllium 0.80 0.85 6 (S50) . . 

Calcium 21700 20600 5 (S50) . . 

Chromium 14.1 15.2 8 (S50) . . 

Cobalt 8.4 8.6 2 (S50) . . 

Copper 20.8 22.3 7 (S50) . . 

Iron 19500 20200 4 (S50) . . 

Lead 18.5 18.1 2 (S50) . . 

Magnesium 10400 10600 2 (S50) . . 

Manganese 1250 1280 2 (S50) . . 
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Concentration lma/Kal 

Analvte CFSDP-012-SO CFSDP-DUP1-SO RPD llimitsl Flaa AorP 

Mercury 0.045 0.043 5 (<50) . . 

Nickel 28.9 30.0 4 (<50) . . 

Potassium 1290 1290 0 (<50) . . 

Selenium 0.34 0.35 3 (<50) . . 

Sodium 71.5 72.4 1 (<50) . . 

Vanadium 14.0 14.5 4 (<50) . . 

Zinc 81.1 82.3 1 (<50) . . 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS o/oR, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37212C4A_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119741-1 

I Sam~le I Anal~te I Flag I AorP I 
CFSDP-009-SO Antimony UJ (all non-detects) A 
CFSDP-010-SO 
CFSDP-011-SO 
CFSDP-012-SO 
CFSDP-013-SO 
CFSDP-DUP1-SO 
CFSDP-021-SO 
CFSDP-022-SO 

CFSDP-009-SO Nickel J+ (all detects) A 
CFSDP-01 0-SO 
CFSDP-011-SO 
CFSDP-012-SO 
CFSDP-013-SO 
CFSDP-DUP1-SO 
CFSDP-021-SO 
CFSDP-022-SO 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Matrix spike (%R) 

Matrix spike (%R) 

Metals- Laboratory Blank Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37212C4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119741-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: l o \<"\\' v 
Page:_lof~ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VOH 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

'0 

I ~alidatiao Area I I Cam meets 

Sample receipUTechnical holding times 1A. <:Z\Io\,~a 
ICP/MS Tune ·P-.. 
Instrument Calibration p..._ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

lnlernal Slandard (ICP-MS) 

Sam ole Result Verification 

,..,, _, 
'"' 

A = Acceptable 
N = Nol provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-009-SO 

CFSDP-010-SO 

CFSDP-011-SO 

CFSDP-012-SO 0 
CFSDP-013-SO 

CFSDP-DUP1-SO 0 
CFSDP-021-SO 

CFSDP-022-SO 

CFSDP-013-SOMS 

CFSDP-013-SODUP 

~ 
~ 

S.v.....J I ~ <:;;.:. l c::0-
.p..,_ VV? 
~ ~~::-Cs.\ 
t\ ~ 

S\10 P0-;. 
/A, 
~ 
J::>-.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D..~\ 

~ 

[~ '~..o'l 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119741-1 

460-119741-2 

460-119741-3 

460-119741-4 

460-119741-5 

460-119741-6 

460-119741-7 

460-119741-8 

460-1197 41-5MS 

460-119741-5DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

I 

Notes. _____________________________________ _ 

"\ 
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VALIDATION FINDINGS CHECKLIST Page:~ of'-. 
Reviewer: 7'>"0 

2nd Reviewer:~ 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
,...... 

All technical holding times were met. 

Cooler temperature criteria was met. 
-----

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? r 

Were %RSD of isotopes in the tuning solution ::o5%? 
/ 

Ill. Calibration 
....-

Were all instruments calibrated daily, each set-uo time? 

Were the proper number of standards used? 
.r-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination In the method blanks? If yes, please see the Blanks ,..--
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
~ 

Were the ABsolution percent recoveries (%R) with the 80~120% QC limits? ./ 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) =' 20% for 
waters and:::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sam ole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
....-

Was an LCS analvzed __ p_er extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) _../ 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r-
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? ./ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICP\/>1 OOX the MDUICP/MS\? 

/ 

Were all oercent differences (%0s) < 10%? ..---
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv lhe data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilulions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were idenlified in this SDG. / 

Taroet analvtes were delected in the field blanks. 
/ 

MET-SW_2014.wpd version 1.0 

Page:_zotz_ 
Reviewer: =?;,S? 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_otL 

Reviewer: .::S.."V> 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

In M~tr;Y . I ;<>t/Tdl I 

\ "b s AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zf1:\Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, A , Na, Tl, V, Zn, Mo, B, Sn, Ti, 

t20 :'l-eu > I V::1. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, zi;'JMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A .... 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

n.r::~~ ~I "h ~. "• "' r. f"· ,..., _r.n_Cii FP_Ph Mn Mn Hn N; K RP An N~ Tl \1 7n Mn R Rn Tl 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC #: 37212C4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

,ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___l__of_L 
Reviewer: '"""210 

2nd Reviewer: J2::l. -
~ N N/A Was a matrix spike analyzed for each matrix in this SDG? 

~ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

J1>~~~.~~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 
lit "con .... An,lvto ' 

9 s Sb 41 All J-/UJ/A (nd} 
Ni 144 J+det!A (de!} 

Comments: 9: AI Ba Ca Fe M Mn > 4X 

37212C4a.wpd 



LDC#: 37212C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

&fil'lA_ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration {mg/Kal 

Analyte 4 6 

Aluminum 20700 21400 

Arsenic 5.5 5,8 

Barium 251 255 

Beryllium 0.80 0,85 

Calcium 21700 20600 

Chromium 14.1 15.2 

Cobalt 8.4 8.6 

Copper 20.8 22.3 

Iron 19500 20200 

Lead 18.5 18.1 

Magnesium 10400 10600 

Manganese 1250 1280 

Mercury 0.045 0,043 

Nickel 28.9 30.0 

Potassium 1290 1290 

Selenium 0.34 0,35 

Sodium 71.5 72.4 

Vanadium 14.0 14.5 

Zinc 81.1 82.3 

Page:__\._ of_}_ 
Reviewer: :::;;, v 

2nd Reviewer: (.... / 

RPD Qual. 
(<50) (Parent Only) 

3 

5 

2 

6 

5 

8 

2 

7 

4 

2 

2 

2 

5 

4 

0 

3 

1 

4 

1 



LDC #: ';5.('2,...\~c... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

.:YeN 
\lo'.'Z-3 
;:l_C~ 
@'.\~..\,.-

U-o;J 
\.\ ._,-::; 
~c.-0 -;:g. 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ 2Yt9.. \<J<:\'" '-- ....... 0 '-'0,. \. '- \OC>"'(~e._ 

CVAA (Initial calibration) ~ 'S,\n~\'-- s.Q~'- (-oz.._~fa~ 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ,, ( 0 ' \'-I.. '-"\ \ '-- \ous\'- l'0\.~1..~ 

CVAA (Contining calibration) 
~ ;;;;. ~ "\-....::.. \........, 2>~'- _l,o::::; "0~---_, 

'-J 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Re(!crted 

%R 

\.=~-<~ 

(_-;::, "2. 7.. '2_ 

t '<:::> <._ 15?--

k:&/' ... ?--

I 

Page:~ of~ 
Reviewer: 'C::::.S2 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
~ 

~ 
~ 

Commenffi: ______________________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: ~"J7>-~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_s__of~ 
Reviewer: :SIC) 

2nd Reviewer: 0-=t 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D}/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI x 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Sample ID Type of Analysis Element (units) 

_,_~~ 
ICP interference check \ "'lb ."t> ~"-'--- '2-uo'-":\ \ '--\~o"-'=0 "\-.)";_ 

1..>---"'> Laboratory control sample 
~ \7-?.b~~ \'2...'2::.~~ <g::z...o 

~~ Matrix spike (SSR-SR) 

\.'1'..00 
-z_.,._ 

{';;.,,,,~~ b~Jo ~'<::, 

v"v> Duplicate 6::>..\ \2:-'"l"'.-~ l'b~ ?_ __ ,,w, \C.q \:1":.<>""'7 

8.~ - v 
ICP serial dilution Lc... 2..\loo'---- ~'- 2tfi'3::> '- '-'~ '--1._-"t\.,~ 

Comments: SF Q.._ =--- bo'»ev--e.... 2c>>~ '\/ ~ \ 

TOTCLC.4SW 

I eecah::11lated I 
I %R/RPD/%D I 

~/.'?---

\:O'bcc -o2 .... 

\\<::>0/. ~ 

\"'!- R«Q 

'b.'bo(S) 

Acceptable 
%R/RPD/%D (Y/N) 

<?,~p~:- 0 
C=%..-uo/~~ \ 

l\-v ~;_I?-

('Y-.?..~ 

sJ~>o/-'V ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___2_of~ 
Reviewer: Z>Q 

2nd reviewer: ;;;,;::-----

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000)' 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ __:C=-\ ~~"------"~-='<-----------were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dil) ....... ,, __ \ Recalculation:!& :'SI"\'Z.~G.,\'-'\(;so ....... "\"):_,) 
(ln. Vol.) (1-~~ v ' ~ <.....:! -) 

Raw data concentration ~""' 0 -~"i'."'L~'- (Q -lac...) (o. "<'>""3-'S;.) 
Final volume (ml) ~1.) -=-~ "'""-1 _) 
Initial volume (ml) or weight (G) .::;."'- W=. 0 -"'='~ 
Dilution factor ''i/.s.d...&<;-- () , '&"'>"; 

RD = 
FV = 
ln. Vol. = 
Dil = 

Reported Calculated 

# Sample ID Ana lyle co~:z:~ion Con~~\~tion 
Lu, :., I Ac~~P~~ble 

YIN 

\ \-\.e. o:u~i. 
v-.> 

~ 1). <;::.3,% 
2.... z.~ \7_'\_ \7_"--

3 \) \ \.";. 1\ :~ 
\..), f\\ 2-o-'l"'v 'ZQ(cc;, 

~ 1\"'-. 0.: .... \ ~' \ 
(o (_;..- \~-'-- 1.:S..L 
I. w-.. .q__'8, C/.'?5 
~ ~ \\.'6-0 "'\."bO .... ~.A 

. 

Note: _______________________________________ _ 

RECALC.4SW 



LDC Report# 37212C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-1197 41-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFSDP-009-SO 460-119741-1 Soil 09/06/16 
CFSDP-010-SO 460-119741-2 Soil 09/06/16 
CFSDP-011-SO 460-119741-3 Soil 09/06/16 
CFSDP-012-SO 460-119741-4 Soil 09/06/16 
CFSDP-013-SO 460-119741-5 Soil 09/06/16 
CFSDP-DUP1-SO 460-119741-6 Soil 09/06/16 
CFSDP-021-SO 460-119741-7 Soil 09/06/16 
CFSDP-022-SO 460-119741-8 Soil 09/06/16 
CFSDP-013-SOMS 460-119741-SMS Soil 09/06/16 
CFSDP-013-SOMSD 460-119741-SMSD Soil 09/06/16 
CFSDP-013-SODUP 460-119741-SDUP Soil 09/06/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSDP-012-SO and CFSDP-DUP1-SO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

4 
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Concentration lmo/Kol 

Analvte CFSDP-012-50 CFSDP-DUP1-SO RPD !Limltsl Flaa A or P 

Total cyanide 0.56 0.57 2 (S50) . . 

Fluoride 1.30 1.57 19 (S50) . . 

Total organic carbon 61500 61000 1 (S50) . . 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119741-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119741-1 

No Sample Data Qualified in this SDG 
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LDC #: 37212C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119741-1 Level IV 
Laboratory: Test America. Inc. 

Date:to(n\11,, 
Page:_J,_of~ 

Reviewer: Cf2 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

l(l 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11d 

I ~alidatioc A[ea 

Sample receipVTechnical holdinQ times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

('h '" ,, ' .. , 
A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFSDP-009-SO 

CFSDP-01 0-SO 

CFSDP-011-SO 

CFSDP-012-SO 

CFSDP-013-SO 

CFSDP-DUP1-SO 

CFSDP-021-SO 

CFSDP-022-SO 

CFSDP-013-SOMS 

CFSDP-013-SOMSD 

CFSDP-013-SODUP 

I I Com meets 

A. ~\l.oh'P 
~ 
~ 
P\ 
l0 
b.. \-'\s'Q"" Ca..,, o) 

r.>-. avv 
~ l,.L~'Q 

S,J 'P'V~ L'A . .......,"") 
~ 
·r:\ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-119741-1 

460-119741-2 

460-119741-3 

460-119741-4 

460-119741-5 

460-119741-6 

460-119741-7 

460-119741-8 

~ CJ-J 460-119741-5MS 

\ ~ 460-119741-5MSD 

~ 460-119741-5DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

Soil 09/06/16 

I 

Notes·--------------------------------~-----------------------------------------

L:\Roux Associates\Columbia Falls\37212C6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norganrcs (EPAM th d~ e 0 

Validation Area Yes No NA 

I. Technical holdinq times 
,.-

All technical hold ina times were met. 

" Cooler temoerature criteria was met. 

1/. Calibration 

Were all instruments calibrated dailv, each set-up time? / 
,.-

Were the orooer number of standards used? 

Were all initial calibration correlation coefficients > 0.995? r 
Were all initial and continuing calibration verification %Rs within the 90-110% QC I limits? 

Were titrant checks performed as required? (Level IV only) ./ 

Were balance checks performed as required? (Level IV only) ~ 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? ..-

Was there contamination in the method blanks? If yes, please see the Blanks ;' 

validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
./ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike r 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for 
/ waters and_:: 35% for soil samples? A control limit of_:: CRDL(_:: 2X CRDL for soil) 

was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? ,.-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) r within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? 
/ 

WETC-EPA_2010.wpd version 1.0 

Page:~ofL 
Reviewer:~ 

2nd Reviewer: C02" 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

V/11. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. ..--

Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / 

Taroet analvtes were detected in the field blanks. 
I/ 

WETC-EPA_2010.wpd version 1.0 

Page:""Z-of2._ 
Reviewer: :S." 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analvsis Reference 

All circled methods are applicable to each sample. 

In 

I-'D pH TDS cV FJNO NO, SO 0-PO Alk£r:llNH TKN~oc)1cr6+ CIO 

I pH TDS Cl F NO, NO, so. 0-PO. Alk CN NH, TKN ToG Cr6+ CIO 

U.c..:-~--~0 I pH TDS c1fF JNO NO SO 0-PO AlkbS\NH TKN TOG Cr6+ CIO 

I pH TDS c1'-1 NO, NO, SO 0-PO, Alk 'CN' NH, TKN TOG Cr6+ CIO 

a..c_ \\ 1 pH ms c1 (F )No, No, so o-Po Alk CN NH, TKN TOG Cr6+ CI04 

' pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO. 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

PH TDS Cl F NO NO SO.O-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F N03 NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOG Cr6+ Cl04 

ni-l Tn~ r1 ~ ~In Nn~ ~n n.Dn All .. r~1 ~Il-l Tl<'~l Tnr r.-R+ r1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC#: 37212C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (ma/ka) 
'fiJ 

Analyte 4 6 RPD (s:i<f) 

Total Cyanide 0.56 0.57 2 

Fluoride 1.30 1.57 19 

TOC 61500 61000 1 

Page:~ofl 
Reviewer: "ZS9 

2nd Reviewer:~ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37212C6.wpd 



LDC #: :3>\'2...\'LC...\.d Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ of~ 
Reviewer: -:::s, ~ 

2nd Reviewer:_~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of f- was recalculated.Calibration date: 'i3 \ ' ' \\ \[) 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:JX.,~ (:::.;,..._~ 

Calibration verification 

~..J \~;-'"\\ 
Calibration vero ocatoon 

:iL>J \ ~-.·z,;?...-
Calibration verification 

Analyte 

f-

~ 

C... I-" 

\oc...-

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

~~ 
() 9tc:l-\ VV'-'1.\1. 

...... 

tJ-~~\v 

'361'M.~ 
~..._ 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r or r" r orr" (Y/N) 

0.08 6235 

0.2 32008 0.9990 0.9990 

~ 1 135134 

2 265115 

3 412646 

'""'""~ 
\~'-- teo-..'-\ r..~ <;.o,~--r~~ 

6-"L~'-- \,0~'%\2- l"0\.1, '7";.~ 

~=-o 
\. 0 "2..- /.<?-- · \o-z.:r"""<?-. '\ y 

~'--

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·------------------------------------------------



LDC #: :?,'"'Q._Q. C ~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of \ 
Reviewer: :s.\:5 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~ ~._..--
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =IS-OJ x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LL.-'> Laboratory control sample 

~to\o""Z.--

\-.1\.S 
Matrix spike sample 

\O~SO 

\)~ Duplicate sample 

\.'1'-V 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
{units) 

True/D 
(units) 

\OC- \~\~"\~ \'6~~ 
~ 

(SSR-SR) 

c:::::__~ 
'b.\\0~~ '3,"\'-\~~ 

~ ~~<&.o~~ tct~·~ 

I eecalc111ated 

II 
eeeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ \"S ~ '1~'?---- \\S,\%1?-- ~ 

~of.'?- ~Y.~ 

'61- ~~Q 3(' .. ~?9 'Y 

Comments: ____________________________________________________________________________________________________________ _ 

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method Qy,o - ~~ 

Page:lofL 
Reviewer: "7>0 / 

2nd reviewer: c;Z 

P.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I~ N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

v 
Compound (analyte) results for ;--;-;;---:----,------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 0 .uz.:~ .. '<;.-,<p,_- '-\: :z..<-1.~ -'1- Recalculation: 

# 

~.;. \.1~ 

~...:l~'SDwJ 
:s..v-. .. w ~ 0 :-.'<. '<:..~ 

Sample ID 

\ 

'\:> l \-:.. \ 
o/o ..,d-~: () ~'0~ 

Ana lyle 

Reported 

Co~\~~ion 

o.s0 

I .. ":::,\ 
z.~:oo 

Calculated 

c~';:J:;:ti)n 

), s 

Acceptable 
(Y/N) 

Note: ___ __,~'-'--'='"""-"M--""'""\:v".e\-""1-------------------------
) 

RECALC.S 



LDC Report# 37212D2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119830-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-023-SD 460-119830-1 Soil 09/07/16 
CFSDP-024-SD 460-119830-2 Soil 09/07/16 
CFSDP-018-SD 460-119830-3 Soil 09/07/16 
CFSDP-019-SD 460-119830-4 Soil 09/07/16 
CFSDP-020-SD 460-119830-5 Soil 09/07/16 
CFSDP-DUP2-SD 460-119830-6 Soil 09/07/16 
CFSDP-001-SO 460-119897-1 Soil 09/08/16 
CFSDP-002-SO 460-119897-2 Soil 09/08/16 
CFSDP-007 -SO 460-119897-3 Soil 09/08/16 
CFSDP-008-SO 460-119897-4 Soil 09/08/16 
CFSDP-017-SO 460-119897-5 Soil 09/08/16 
CFSDP-003-SD 460-119996-1 Soil 09/09/16 
CFSDP-004-SD 460-119996-2 Soil 09/09/16 
CFSDP-005-SD 460-119996-3 Soil 09/09/16 
CFSDP-006-SD 460-119996-4 Soil 09/09/16 
CFSDP-024-SDMS 460-119830-2MS Soil 09/07/16 
CFSDP-024-SDMSD 460-119830-2MSD Soil 09/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did ·not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification {ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Compound %0 SamPles Flaa AorP 

09/14/16 1 ,4-Dioxane 24.4 CFSDP-003-SD UJ (all non-detects) A 
CFSDP-004-SD 
CFSDP-005-SD 

09/14/16 Di-n-octylphthalate 29.7 CFSDP-003-SD NA -
CFSDP-004-SD 
CFSDP-005-SD 

4 
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Associated 
Date Comoound %0 Samoles Flaa 

09/12/16 2,4~Dinitrophenol 20.9 CFSDP-001-50 NA -
CFSDP-002-SO 
CFSDP-007-SO 
CFSDP-008-SO 
CFSDP-017-SO 
CFSDP-018-SD 
CFSDP-019-SD 
CFSDP-020-SD 

09/15/16 Di-n-oclylphlhalale 20.9 CFSDP-023-SD NA -

09/13/16 2,2' -Oxybis( 1-ch loropropane) 22.3 CFSDP-DUP2-SD NA -
Butylbenzylphthalate 26.4 
Bis(2-ethylhexyl)phthalate 27.6 
Di-n-oclylphthalate 45.2 

09/14/16 Butylbenzylphthalate 27.7 CFSDP-006-SD NA -
Bis(2-ethylhexyl)phthalate 32.2 
Di-n-octylphthalate 41.9 
Dibe nz( a, h )a nth race ne 23.1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFSDP-023-SD. No data were qualified for 
samples analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) and relative percent differences 
(RPD) were not within the QC limits for CFSDP-024-SDMS/MSD. No data were 
qualified for MS/MSD samples analyzed greater than or equal to a 5X dilution. 

5 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFSDP-023-SD and CFSDP-DUP2-SD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound CFSDP-023-SD CFSDP-DUP2-SD RPD (Limits) Flag AorP 

2-Methylnaphthalene 0.13 0.15 14 (S50) - -

4-Chloroaniline 0.13 0.12U 8 (S50) - -

Acenaphthene 0.28 0.32 13 (S50) - -

Acenaphthylene 0.086 0.12U 33 (S50) - -

Anthracene 1.7 1.3 27 (S50) - -

Benzo(a)anthracene 14 15 7 (S50) - -

Benzo(a)pyrene 19 21 10 (S50) - -

Benzo(b)fluoranthene 40 55 32 (S50) - -

Benzo(g,h,i)perylene 13 20 42 (S50) - -

Benzo(k)fluoranthene 17 18 6 (S50) - -

Bis(2-ethylhexyl)phthalate 0.18 0.18U 0 (S50) - -

Carbazole 1.0 0.97 3 (S50) - -

Chrysene 18 19 5 (S50) - -

Dibenz(a,h)anthracene 4.8 6.1 24 (S50) - -

Dibenzofuran 0.53 0.58 9 (S50) - -

Fluoranthene 21 17 21 (S50) - -

Fluorene 0.11 0.12 9 (S50) - -

6 
V:ILOGIN\ROUX ASSOCIATESICOLUMBIA FALLS\37212D2A_RA4.DOC 



Concentration lma/Kal 

Comnound CFSDP-023-SD CFSDP-DUP2-SD RPD ILimltsl Flaa AorP 

lndeno(1 ,2,3-cd)pyrene 15 23 42 {S50) . . 

Naphthalene 0.39 0.45 14 (S50) . . 

Phenanthrene 6.2 6.9 11 (S50) . . 

Pyrena 16 26 48 {S50) . . 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-119830-1 

I Sam~le I Comeound I Flag I AorP 

CFSDP-003-SD 1 ,4-Dioxane UJ (all non-detects) A 
CFSDP-004-SD 
CFSDP-005-SD 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%0) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 
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LDC #: 37212D2a 

SDG #: 460-119830-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1°/trr~ 
Page:Lof 7? 

Reviewer: e 
2nd Reviewer: £ __. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 \ 

21.--

3 I 
4 I 
5 I 

6 \ 

7 I 

8 1 
9 I 
10 I 

11 I 
12l. 

13 7 

I ~alidatiao A[ea 

Sam ole receioVTechnical holdina times 

GC/MS Instrument oerformance check 

Initial calibration/ICV 

Continuina calibration 

LaboratoJV Blanks 

Field blanks 

Surronate snikes 

Matrix snike/Matrix snike dunlicates 

Laboratorv control samnles 

Field duolicates 

Internal standards 

Comoound auantitation RULOQ/LODs 

Taraet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-023-SD \) 

CFSDP-024-60 

CFSDP-018-SD 

CFSDP-019-SD 

CFSDP-020-SD 

CFSDP-DUP2-SD 

CFSDP-001-SO 

CFSDP-002-SO 

CFSDP-007-SO 

CFSDP-008-SO 

CFSDP-017-SO 

CFSDP-003-80' ?V 
CFSDP-004-80" ':> \) 

0 

I I 
D.. lA 

6 
(:, ,I\ •f. l'-'!>P 

s.v-l 
A 

N 
_s,J 

.svJ 
6.. l..e-':::> 

,5v.J 0 :: 

!-. 
b. 
b,.. 

A 
A-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37212D2aW.wpd 1 

Comments 

J. 10 (').---

1 ' It;. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119830-1 

460-119830-2 

460-119830-3 

460-119830-4 

460-119830-5 

460-119830-6 

460-119897-1 

460-119897-2 

460-119897-3 

460-119897-4 

460-119897-5 

460-119996-1 

460-119996-2 

I c.:./ .=:. ::>, D 
UN .6- '4) 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/09/16 

Soil 09/09/16 

I 



LDC #: 37212D2a 

SDG #: 460-119830-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Client ID LabiD 

14~ CFSDP-005-J,Y 460-119996-3 

15,... CFSDP-006-~V 460-119996-4 

16"!, CFSDP-024-SDMS 460-119830-2MS 

171 CFSDP-024-SDMSD 460-119830-2MSD 

18 

19 

20 

21 

?? 

Notes· 

\ 1-1 V> L\1. 0 - -o?J q<>,"',... 
'L ~i> f.\110 ' 390 111 

I~ 1-\!? 1\f.O- 3q 0 1;). 7 

L:\Roux Associates\Columbia Falls\37212D2aW.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date: t~h /Jf, 
Page: 7-61..__!:" 

Reviewer: 1"'7 
2nd Reviewer: ~ 

Date 

09/09/16 

09/09/16 

09/07/16 

09/07/16 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I i 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 1 

Level IV Checklist_8270D_revo1.wpd 

Page: I of ;t.
Reviewer:-r-7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:.,.....of ..._.. 
Reviewer: F1 

2nd Reviewer:~ 

Level IV Checklist_8270D_rev01.wpd · 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

! A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate VYY_. 2,3,5-Trimethylnaphthalene 

I 

B. Bis (2-chloroethyl} ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene Z:ZZ. Perylene 

C. 2-Chlorophenol V. 4-Chtoro-3-methylphenol 00. 4-Nitroanmne HHH. Benzo{k)fluoranthene AAPA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo{a)fluoranthene 

E. 1 ,4-Dlchlorobenzene X Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Dibenz_(a,h)anthracene DODD. cjs/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trfchlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

__:_ 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid Jill. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-0initrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZL Pyrena SSS. Benzidine LLLL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AflA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol 888. 3,3'-Dichlorobenzidine UU_U.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichloropheno/ JJ. Dibenzofuran CCC. Benzo(a)anthracene VI/V.Benzonaphthothiophene 0000. -:1.1 "?, '-\I (., 

-T -t.. +rG\ GVl I on:JI' k.v:> l 
R. 1,2,4-Trich/orobenzene KK 2,4-Dinitrotoluene ODD. Chi)'Sene WWW.Benzo(e}pyrene PPPP. 2>4 'f tAt~\~~ 
S. Naphthalene LL Dlethylphthalate EEE. Bis(2-ethy/hexy/)phtha/ate XXX. 2,6-Dimethy/naphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: "3 7 .:2. 12- D d"L-1 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

'-L-'7'--!J!l/A"- Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

-.:..--

# Date Standard ID 

~ I q\p.\hld H.J -11 
~ ola_lill_ 

+ I <'Jllillto Ce;J - I VJ..-

-04-v 

-\- ~ "'1 \-.;; 11 \p Q._<:v - I J..--
0' ?LJ 

..\. lq l\b 11 (p t!.CN- E 
+ I ·~ iJ 
+ 

'"" 

Compound 

rrr.T 
n=? "K 

' 

1~ 14 

rrF-

~ 
AAt>-
HI:: 
fFr 

Finding %0 
(limit: ~20.0°{o)_ 

~ 
J!i./ 

w.-=, 

2.0. "\ 

'2?-. ~ 

2.(o-'\-
.:n& 
't'·-y I 

Finding RRF 
(Limit: >0.05) 

-

Associated Samples 

\:l. -'7 14-
__JJ_ 

I....:V 1\ ..3 ...;> 5 

M\:) t\1,0 - ~i"'1¥1v 

I 

"To 
I 

IJr 

I .7 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: c;;;,_ 

Qualifications 

j.-j__OJo.1/.t,. lJ p 
~-~~/A 

I J'"' JJJv ~~ t-rC 

\-+ cW- /A (NO D \ 

_j ... 0-V'v 7A ( "tJ D D \ 

1 ); 

;- I "''I 14 h 1P C.eN- s-
"""'~ "l-1·1 16" I J \:L-x; IL\ ( 1\JP !I) 

4 I o:, '-\ -1 t-1\\) ~(pO- "?,:, "\0 ]17 "Et~ 3;)-.. Z.... 

+ f"fr ·'-\ 1-"l 
+ j<-_'E-'IS_ ).2:> .. 1 

CONCAL.wpd 



LDC#: ?>721.?-01~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Y N N/ Were percent recoveries (%R) for surrogates within QC limits? ae e see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N /A If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
Y N /A If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

\ 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

s lA. .... t"\0'\ .,;:c. 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

I %R {Limits! 

g~\d.J I ~\ . .V+ ( 
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I .7 
Page: __ of_ 

Reviewer:____..EI 
2nd Reviewer:~ 

Qualifications 

C\oA...J 

--1J 

~ S'.X D~ 



LDC #: 31 "2./2- D d-"'L 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_!of / 
Reviewer: __ FT _ 

2nd Reviewer: c-..__ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil/ Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPQ)_ within the QC limits? 

-= 
# I MS MSD 

MS/MSD ID Compound %R (Limits) %R(Limits) RPD (Limits) Associated Samples Qualifications 

\b c.\ l1 ~ '% R < -t- '{)lo ~ rD <OU:\-<:.',.k] ( ) 1.- no ~...,.JI )o f. "OL-
h j\'\l t ( ) ( ) ( ) u 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: ?]2-\2-Dk VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD; GCMS svoa (EPA SW 846 Method 82700) 

Concentration lma/Ka) 
RPD :-;50% 

Compound 1 6 

w 0.13 0.15 14 

T 0.13 0.12U 8 

GG 0.28 0.32 13 

DO 0.086 0.12U 33 

w 1.7 1.3 27 

CCC 14 15 7 

Ill 19 21 10 

GGG 40 55 32 

LLL 13 20 42 

HHH 17 18 6 

EEE 0.18 0.18U 0 

ww 1.0 0.97 3 

DOD 18 19 5 

KKK 4.8 6.1 24 

JJ 0.53 0.58 9 

yy 21 17 21 

NN 0.11 0.12 9 

JJJ 15 23 42 

s 0.39 0.45 14 

uu 6.2 6.9 11 

zz 16 26 48 

V:IFIELD DUPLICATES\37212D2a.wpd 

Page:_i_ot_J 
Reviewer: 'F? 

2nd Reviewer: c' / 

QUAL 



LDC #: 3 7 "21 J.- j)J" 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ fof __!_ 
Reviewer: Ff 

2nd Reviewer: CY-...__.. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

·--

Calibration 

# Standard ID Date Compound 

I CAL 917/2016 A 

gcms12 s 
DD 

uu 
EEE 
Ill 

-

Reported 

(RRF20 std) 

1.5464 

1.0442 

1.8615 

1.1646 

0.9334 

1.1745 

Where: 

·--

Recalculated 

(RRF20 std) 

1.5464 

1.0442 

1.8615 

1.1646 

0.9334 

1.1745 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

-

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5380 1.5380 2.2 

1.0145 1.0145 2.9 

1.7877 1.7877 2.8 

1.1310 1.1310 2.4 

0.9162 0.9162 1.4 

1.1241 1.1241 3.6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

--

Recalculated I 

%RSD 

2.2 

2.9 

2.8 

2.4 

1.4 

3.6 



LDC #: :=:. 7::1. l.;t DC}.o... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __i_ of _i:_ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/8/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Where: 

--

Reported Recalculated 

(RRF20 std) (RRF20 std) 

1.5062 1.5062 

0.9744 0.9744 

1.0849 1.0849 

1.0507 1.0507 

0.7074 0.7074 

1.0647 1.0647 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

- -

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.5600 1.5600 3.2 

0.9861 0.9861 2.3 

1.1226 1.1226 2.7 

1.0877 1.0877 3.9 

0.7216 0.7216 5.1 

1.0675 1.0675 8.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

-

Recalculated ! 
%RSD I 

3.2 

2.3 

2.7 

3.9 

5.1 

8.4 



LDC#: 3/;)_ll D ~ ..... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/15/2016 A 

gcms11 s 
GG 

uu 
EEE 

Ill 

Reported 

(RRF20 std) 

2.1143 

1.0925 

1.0631 

1.1657 

1.0051 

1.1362 

Where: 

Recalculated 

(RRF20 std) 

2.1143 

1.0925 

1.0631 

1.1657 

1.0051 

1.1362 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation ofthe RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.0123 2.0123 5.5 

1.0379 1.0379 5.7 

1.0242 1.0242 8.2 

1.1301 1.1301 4.3 

1.0012 1.0012 2.3 

1.1102 1.1102 6.7 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications anO associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

5.5 

5.7 

8.2 

4.3 

2.3 

6.7 



LDC #: 6 7 :ll 2. D d-"'-

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lot_/_ 
Reviewer: FT 

2nd Reviewer: ~0'\.c_~--

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/6/2016 A 

gcms11 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6754 

1.0607 

1.2254 

1.1783 

0.9236 

1.1888 

Where: 

Recalculated 

(RRF20 std) 

1.6754 

1.0607 

1.2254 

1.1783 

0.9236 

1.1888 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.8326 1.8326 10.4 

1.0847 1.0847 7.4 

1.1846 1.1846 3.6 

1.1897 1.1897 4.0 

0.9371 0.9371 7.5 

1.1264 1.1264 7.0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

7.4 

3.6 

4.0 

7.5 

7.0 



LDC#: 
?:>72 p.- j)J .... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~f / 

Reviewer: FT 

2nd Reviewer: 0 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

··--

Calibration 

# Standard ID Date Compound 

I CAL 9/7/2016 A 

gcms5 s 
GG 
uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.5802 

1.0670 

1.3166 

1.1781 

0.8620 

1.1185 

Where: 

Recalculated 

(RRF20 std) 

1.5802 

1.0670 

1.3166 

1.1781 

0.8620 

1.1185 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.6973 1.6973 4.3 

1.0248 1.0248 5.0 

1.2027 1.2027 9.3 

1.1628 1.1628 1.9 

0.8546 0.8546 4.7 

1.0581 1.0581 10.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated I 

%RSD 

4.3 

5.0 

9.3 

1.9 

4.7 

10.4 



LDC #: 3....::f.-a= I::;:> D d. "" VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_____EI 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A;,)(C.)/(A;.)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
~=Area of compound, As= Area of associated internal standard 
CK =Concentration of compound, c .. = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 l!eN -1-;. "'\!Zhb ./::, (1st IS) ':S"'>'iD \. c, ~(p l.(o?~ 

'-;:. 1-\v 5 (2nd IS} \.Q ,y.:;- ,.o'-\5 1-otf> 
DO (3rct IS) \.1'ilTJ \. li.?4 l-~i4 
!All\ (4.1S) 1-\:;,tQ 1·1-i S' I· \1S' 
C£t (5• IS) O."f\{,Z, o. "'1 (p I o41~1 
.TI- 16• IS\ t. 17-o.! 1 I· \"'t;. I. I <OJ 

2 c!CA.I- I'A 9/1'>: lllo 11st IS\ 1·114 1·114 
01?0 (2nd IS) \.ol\1.- l·o~Y 

(3" IS) \. Y,O/ 1-~07 
(4111 IS) i ·lld ']. I·II"Y 
(5• IS) \.0'\'-] 1-o~ 4 

I/ 16• IS\ IJ \.\135 1·1 'CJI., 

3 C..e.."-5 1\t't)llP /::,. !1st IS\ \.S\.00 1-111 1·117 
0":>47 ~ (200 IS) n. "''i'Jb I i-O"<S' \. otl '5' 

lee:. (3" IS) I. \77CQ t.ws- 1-UJ-r-
lAtA (4111 IS) \. oSI1 \.I"\ L 1-t91P 
-e'Et (5th IS) -o.1'l- 1(.. 0 ."\ c; ? ""! 0 .9\:'aF! 
J:S.l.. 16• IS\ \. o~1s;' \-i\'1- I 1-i1v 

II Reported I Recalculated 

I %0 %0 

G.-+ loA 
~·0 3.0 
'}.-·(; -r.(A 

?:>·"'! 3-.q 
b.f> t.::r 
~ --r;. 
~ I ~-.L /..., 7--7 
1 · I I· 
~·'i -p,~ 

14·0 1~·0 
~-· f:.r} 

l.:?> . "" I:!>::} 
T.o 1, .tJ. 

--=7::4 1,L 
to.{) tO. 
~ '2-- .,..._ :;;v..;., 

\7.:;.(.. o.../ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 3/2 1.2 Dd"'--" . VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C.)/(A.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;..= Area of associated internal standard 
C)(= Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 uN 911~ \I(, b (1st IS) 1- '4-:!:>U, 7...'ill(, -y.o71 
Ob'\D s (2"' IS) I· o~'\-7 I· 110 l·\10 

f]C, (3"1S) I· I 11~[,. 1- loS I· \Of> 
\Alii (4.1S) 1·\1:{9- \.v'!-'2( _l- ,.~ 
EB'F (5• IS) 0 -'1'?7 \.tl1S' 1·07<;;:" 
::I: ,I:. .I (6• ISl I · I'-<.. '\ I· '-''17 1·7-'1/ 

2 u.v "t \I (p /II- J;::,.. !1st ISl 2,.0\~ 2._o"b( 1,-.o67 
02-oO 5 (2"'1S) \.o~1'1 _l. 0 "1\ t.o"J_ 

E.q (3" IS) J.OJ-~ I· o Ill \. 0 1(, 

tAli\ (4.1S) l·t?>ol \. 1'11 1.1"\/ 

I~ (s• IS) \· 00\2- 0."\~0\ 0."\<jO) 
T'LT (6• ISl 1·\\0'V" \. 2.]-J; '· J;J.-J.--

3 r1<i IS\ 

(2"' IS) 

(3" IS) 

(4.1S) 

(s• IS) 

r6• IS\ 

II Reported I Recalculated I 
II 

%0 
I 

%0 

I 
~? _\3-3 
'V·? Y-_3 
b-~ (,.\ 
3·'2-- :;. )-. 

Ji-K j_<}_-2( 
10-/ J.a__ -:z_ 
~~ ·I \a q 
O·Vl o.{.. 
Ji. ?-' _1!1.~ 
o./ o;}_ 
S· I 5:~ 
<6~ _K. ,.~ 

Comments: Refer to Continuing Calibration findings worksheet for Jist of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: Q 7 "2.-1 2- 0 d-"' VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:_--:
0
.4--,..../ 

The percent recoveries (%R) of surrogates were recalculated for the compound!? identified below using the following calculation: 

. %Recovery: SF/SS * 100 

Samo/eiD: -1\:-l £f.. 

Surrogate 
Spiked 

Nitrobenzene-dS so.O 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-F/uorobipheny/ 

Terphenyl-d14 

Pheno1-d5 

2-Fiuoropheno/ 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dich/orobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuoroblphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

..3-5'1 '3(q 

3!'1\ ~"' 3-~~ 3& 
<· (,~ '2.'--f' 
.3-1~ 3:l-
:1, ·? -s: '2.~ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

31::. 0 

"?J"' 
~ 
vt,.. 
?Y 
2.-:? ,, 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: '072i'2-J>;z....._ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ---'-llo_4_l_-:7 _____ _ 

I I 
Spike Sample Spiked Sample 

Ad~ c~~Y~ c~~~1~on Compound (M' 

"" ~'"n ··-·-· u .. ~ 1.. 
i."n 

Phenol ~-\ '0 ~-\? "-10 -;..fe I '2-(..? 

N-Nitroso-di-n-propylamine NO 3-\S" :,:0"1 

4-Chloro-3-methvlohenol NO 0 ii-.·5lo 

Acenaphthene l! '\. I ...,, \~ (,.. (.> ~ 

Pentachloroohenol 10-? \o.7;, r-lO 1) 0 

Pyrene 5 -I~ ~ -\:7 \'2. 0 \14- ,-a I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

"'U:J?' 'PL.-
.. ·-~··'" Mo••lv "n" I MSlMSD 

Percent Recovery Percent Recoverv I RPD 

"· -·· """"'" "' -·· 
]:;"1-- r;Y '51 ~) '2-- 'J.--

(.. ' " l 
(p-o (.O 2> ) 

0 0 .50 S1:J :z.o 0 ~ 

.S9 5"'\ 
<I-"'' 

't"l 'i y 
0 I:J 0 0 0 ~ 

-I y ;;v- -\H -?~J -?~"'? l"J l? 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: '31'2..12- DJ-<>.... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample!Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
~ompounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \,U:, l\:1,. o- 2 5£"'1 'l '1 k-

I I 
Spike Spike I I CS II . 1 esc II 
Addi\~ Concen~W 

I II II Compound ( """' -l"'V ( ""'!v Percent Recove!1 Percent Recove!1_ 

I I'~ " ~r-~n I ,-.., ~~~n D, ''' "' ... 
Phenol ~.:>? t-.1(1. 2./pO IJA ..,~ 1i / 
N-Nitroso-di-n-propylamine 1. "10 g 1 ~I 
4-Chloro-3-methvloheno\ ').:7~ ~?-' 't.Jr' ./_ 
Acenaohthene ,;t.Sl., 11 "17 / 
Pentachlorophenol (p.V{ SlP? q,'-{ 'd / 

/ 

Pyrene ?.?:,~ I; .:; .o£' ,, 17- "\Y t-JV 
/ 

1 csLJ esc I 
RPD I 

./ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: 312\:2. DC) "\....1 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT / 
2nd reviewer:_~,<;.~c 6-v METHOD: GC/MS BNA (EPA SW 846 Method 82700) I'V 

Were all reported results recalculated and verified for allleveiiV samples? "'\0'111\o 
A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IAlO.lN.lfDFl(2.0l Example: 
(A,.)(RRF)(V,)(V1)(%S) 

~' 1.J . .1. A, = Area of the characteristic ion (EICP) for the Sample I.D. ' compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

cone.=~\ .Z~o'0'3'-\) (~0) (1) (5' J internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or I o I r.. "2> 26 )( 1. 1'1· '-\ ) y 1<; .tn 7jp) (o -1 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. /ry %S = Percent solids, applicable to soil and solid matrices \9 1 only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37212D3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Chlorinated Pesticides 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119830-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-023-SD 460-119830-1 Soil 09/07/16 
CFSDP-024-SD 460-119830-2 Soil 09/07/16 
CFSDP-018-SD 460-119830-3 Soil 09/07/16 
CFSDP-019-SD 460-119830-4 Soil 09/07/16 
CFSDP-020-SD 460-119830-5 Soil 09/07/16 
CFSDP-DUP2-SD 460-119830-6 Soil 09/07/16 
CFSDP-001-SO 460-119897-1 Soil 09/08/16 
CFSDP-002-SO 460-119897-2 Soil 09/08/16 
CFSDP-007-SO 460-119897-3 Soil 09/08/16 
CFSDP-008-SO 460-119897-4 Soil 09/08/16 
CFSDP-017-SO 460-119897-5 Soil 09/08/16 
CFSDP-003-SD 460-119996-1 Soil 09/09/16 
CFSDP-004-SD 460-119996-2 Soil 09/09/16 
CFSDP-005-SD 460-119996-3 Soil 09/09/16 
CFSDP-006-SD 460-119996-4 Soil 09/09/16 
CFSDP-024-SDMS 460-119830-2MS Soil 09/07/16 
CFSDP-024-SDMSD 460-119830-2MSD Soil 09/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-00T and Endrin breakdowns (%80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

4 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFSDP-DUP2-SD and CFSDP-023-SD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

All compound quantitations met validation criteria. 

XII. Target Compound Identification 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides- Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 460-
119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG 460-
119830-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212D3a 
SDG #: 460-119830-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: fD/!b ,f& 
Page:_/_ of~ 

Reviewer:~ ...... 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\ 

Note: 

-1 

2 
3 
4 
5 
fe 
rr--
rs--
rg 

h"o 
!r1 
12 

"rn 

T4 

1s 

I ~alidaticn A[ea 

Sample receiptrrechnical holdinq times 

GC Instrument Performance Check 

Initial calibrationi!CV 

Continuina calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes J-::r.s 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

"' oil ,, 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-023-SD '() 

CFSDP-024-SD 

CFSDP-018-SD 

CFSDP-019-SD 

CFSDP-020-SD 

CFSDP-DUP2-SD 0 
CFSDP-001-SO 

CFSDP-002-SO 

CFSDP-007-SO 

CFSDP-008-SO 

CFSDP-017-SO 

CFSDP-003--i'J' ./ 

CFSDP-004 ~~ 
s.o 

CFSDP-005-99 
e,.o 

CFSDP-006~ 

I I 
ALA. 

f\.. "Ia 
J:::,.,A 

A 
A. 
~ 

A 
A 
J::>. ~ 
~D v ~ 
b. 
6 
A 
"'-

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37212D3aW.wpd 

Comments 

~9 ;,o{ :=:... :KJ 

~ 
I 

~ c.u{ 

l 
' 

D =Duplicate 
TB = Trip blank 

~ -

EB = Equipment blank 

-zV 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

460-119830-1 Soil 09/07/16 

460-119830-2 Soil 09/07/16 

460-119830-3 Soil 09/07/16 

460-119830-4 Soil 09/07/16 

460-119830-5 Soil 09/07/16 

460-119830-6 Soil 09/07/16 

460-119897-1 Soil 09/08/16 

460-119897-2 Soil 09/08/16 

460-119897-3 Soil 09/08/16 

460-119897-4 Soil 09/08/16 

460-119897-5 Soil 09/08/16 

460-119996-1 Soil 09/09/16 

460-119996-2 Soil 09/09/16 

460-119996-3 Soil 09/09/16 

460-119996-4 Soil 09/09/16 

I' 



LDC #: 37212D3a 
SDG #: 460-119830-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

ClientiD Lab ID 

16 CFSDP-024-SDMS 460-119830-2MS 

17 CFSDP-024-SDMSD 460-119830-2MSD 

18 

19 

20 

21 

?? 

Notes· 

1-\lb L\-loO - "'? ~4 G.1. ll-

- '? ~ClfL.IO l? 
-~_""\00""1 ~ 

L:\Roux Associates\Columbia FaiJs\37212D3aW.wpd 

Matrix 

Soil 

Soil 

Date: toAG:Jf1 
Page:_-;Bf..-_2 

Reviewer: P1 
2nd Reviewer: ~ 

Date 

09/07/16 

09/07/16 



LDC#: '?1'2-\'2- 0 ~ VALIDATION FINDINGS CHECKLIST 

Method: Pesticides SW 846 Method 8081 

Evaluation mix standards analyzed prior to the initial calibration and at 
of each 1 

endrin and 4,4'-DDT breakdowns::; 15% for individual breakdown in the 
~~~ mix standards? 

Level IV checklist_8081A_rev01.wpd 

Page:_Lot ').
Reviewer: . ~ 

2nd Reviewer: C' 



VALIDATION FINDINGS CHECKLIST 

the percent recovery (%R) of one or more surrogates was outside QC limits, was 
to confirm %R? 

If any percent recovery (%R) was Jess than 10 percent, was a reanalysis performed 

of data was found to be 

Level IV checklist_8081A_revo1.wpd 

Page:.1::6t P' 
Reviewer: Fr 

2nd Reviewer:~ 

NA 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

----

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 
I 

E. Heptachlor M.4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

I 

G. Heptachlor epoxide 0.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

L__ 

Notes: ______ =============================== 
C:\Users\ftanguilig\Documents\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC #: .2J 7 ;;. I .2,[) 2::, ~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / - -···· 

Reviewer: FT 

2nd Reviewer: C 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 7/27/2016 Endosulfan 1 

GC4 Methoxychlor 

Endosulfan 1 

Methoxychlor 

Where: 

Reported Recalculated 

100 100 

CLP2 1.1920 1.1920 

0.5571 0.5571 

CLP1 1.0346 1.0346 

0.4614 0.4614 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X= Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.1504 1.1504 5.8 

0.5457 0.5457 6.2 

1.0340 1.0340 2.9 

0.4569 0.4569 4.2 

Recalculated 

%RSD 

5.8 

6.2 

2.9 

4.2 



LDC#: "t>7'1-f'2-..J).3Q_ 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_!ot_ _ _! 
Reviewer: _______£I 

2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 • (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

ID Date Compound 
Average CF(ICAL)/ CCV I # CF/ Cone. 

Cone. CCV 

1 8&.J- ~ "' \b]llo le.vla\o!>IA~I't \ I!.I.Jf'}. \<0"0 \00 

[~!OS" Yl\Lt\wl(C:chk> ( \00 \0 lo 

I 
J 

U.f') I "\~.l.,o 
Jr oU la:Z... 
-

2 

3 

4 

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

IOD 0 ' -:!:> o. 3 
\tl& (."") s;."' 
"l s-.G:, '+A tt ·' 
\.oY I. i(' ). ~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: • ~7?-I~J/~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%D) = 1 00 • (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C =Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

Calibration 
Standard ID I Date/Time 

I 0<\1 - =I I o1b0 "1 h 
0 

]\lo 

C&J-4 I "'\j)Z.\IL? 
n:~ 

cc.~-4 l<>tlv·/Jk 
)le ·.q. k 

Compound 

ICA-~do:<><J..\k"' l c..vf V 
1 Mv.l.l.l.o~t..~~{ 

J 
I C,Vj?) 

v 
1 (!»p]/ 
,\,-

_l !!AI f l 
II 

_l_ d--VPy 

~ 
I a-vf I 
.Y 

Average CF/ 
CCV Cone 

10 \J, 0 

1oo. o 
I 
V' 

\00.0 

_.l_o 0 

...i .v 
\0 0 

L 

' .\; 

CF/Conc 
CCV 

0]{?. l 
LO 1--' 

\0 \.,.:> 

_"'\'j_. ~ 

"'11·1 
I D 1 
ql(l.1-

"''~ . "'1 
\00 

)0 I 

)0 \ 

~~ 

[~,..::!lt".lll::~tl:•ri I' 
1

1· CF/Conc 
I CCV 

q¥>.1 

t.a;;v 
)oh 
4"k? 

"11 -I 
\0\-Lf 
,~ .:;v 
0]~.9 

. .lo-o A 
\IDO .( 

\CJO P) 
\0~ .)( 

%0 

I· I 
·-z_..p 

(,.y 
O-f 

1/. 3 

1·~ 
1- i .. ,_ ) 

V·<-\-
'1J .-; 

0-9 
'lf.cf 

Page:_!of / 

Reviewer:___EI 
2nd Reviewer:~ 

'L RAI".:<~I,..nl:o~h•rl I 
l %D I, 

1-4 
1'-Y 
G,.y 
0-7 
"J/-3 
_I·~ 
1-~ 
-

4-
tJ,.f 
<J-7 
() -"1 
oi-Y' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC #: ~ l '2-j :;!.- 0 6o-- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:___Lot / 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS • 100 

SampleiD: ("" ['? 

II Surrogate 
Surro.Qate Column Spiked 

I I I I 
Tetrachloro-m-xylene ~f 6"0·0 
T etrachloro-m-xylene t.vP) 
Decachlorobiphenyl ~Wl' r 
Decachlorobiphenyl ~1'1 

SampleiD: 

Surrogate 
Surroqate Column Spiked 

I I I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

S I ID ample : 
Surrogate 

Surrogate Column Spiked 

I I I I 
Tetrach!orowmwxylene 

Tetrachloro-mwxyJene 

Decach!oroblphenyl 

Decach!orobiohenvl 

I I SampleD: 

Surrogate 
Surro_g!lte Column Spiked 

I I I I 
T etrachlorcrmwxylene 

T etrachloro-mwxy!ene 

Decachloroblphenyl 

Decachlorobiphenyl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Surrogate Percent 
Found RecovetV 

I Re~orted 

Ekrb I I "2--
~~-) ~\O{p 
§'13. 7 Ill 
f) 1· 4 f!Ho ~~~ 

Surrogate Percent 
Found Recoverv 

I Re[!orted 

Surrogate Percent 
Found Recovery 

I Re~orted 

Surrogate Percent 
Found Recoverv 

I ReE!orted 

Percent Percent 
Recoverv Difference 

I Recalculated I I 
flY !J 

~~}, 
117 
n\ 

Percent Percent 
Recove:v Difference 

I Recalculated I I 

Percent Percent 
Recov~ry Difference 

I Recalculated I I 

Percent Percent 
Recoverv Difference 

I Recalculated I I 

Notes: _____________________________________ _ 



LDC #: 37~/ ')-- J) :3 .._ VALIDATION FINDINGS WORKSHEET Page:_lof / 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: __IT 
2nd Reviewer: a-.._ 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 co• (SSC-SC)/SA 

RPD = I MS - MSD 1• 2/(MS + MSD) 

Where: SSG= Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples:___:IC!._/o_-.1-_.:...r/_:__ _____ _ 

I I 
Spike Sample Spiked Sample 

~~~ Concen~t~n Co(n';~~/ Compound ( VV'< 

lllll.l!tBI MS 
\ 

MSD 
~..__/ 

MS 1-' ~D I 
gamma-BHC o:•.oc;- /' 

0 ·201. \{0 o. 1'B4 o._12.'i 
4,4'-DDT t ~I ~ o. \~"" o.m4 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike I Matrix Spike Duplicate II MS/MSD I 
Percent Recovery I Percent Recovery II RPD I 

Reported I Recalc. II Reported I Recalc. IJ Reported I Recalc. I 
q-r 'j} _"'jY "'JY I I 
"lr qf \00 !OI) A ..) 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.3C 



LDC#: 37 ;z..J'J.- P3...._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) .._ 

Page:_~f_/ 
Reviewer: 

2nd Reviewer: 
!2 
n ----

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery= 100* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA= Spike added 

LCS = Laboratory control sample percent recovery 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS/LCSD samples: lt!b '-fbO - ? 'b., ~'St.\ 
F LCS II LCSD II LCS/LCSD I 

Percent Recovery! Percent Recovery II RPD fi 

LCS I Reported I Recalc. II Reported I Recalc. II I I R""calc 

10 A [o. no I _ tJ t>.- _II_ --='l'O _ _ I _ "'! €2 II I :r===-== 
4.4'-DDT II .1 I .L II_ O.L ?1-- I - k II 91 I q") IJ.A -------------

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCS_DCLC_pest.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:___{ of~ 
Reviewer: [7 

THOD; GC Pesticides (EPA SW 846 Method 8081A) 
2nd reviewer:~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !&lll.lli(,)(0F)(2.0) Example: 
(I\,)(RRF)(V,)(V,)(%S) 

'Ti.,O- 2BC! lo13 j '-I,<J'~DDT A, = Area of the characteristic ion (EICP) for the Sample 1.0. LIV::> 
compound to be measured 

1\, = Area of the characteristic ion (EICP) for the specific 

(loD) C!o) cYiobo) internal standard c.j {D 0 \'0'0 q.q J I, = Amount of internal standard added in nanograms (ng) Cone.::::: 

v, = Volume or weight of sample extract in milliliters (ml) or 
( 7.-1- 1-\S 11 :?8) ( l· 0 7G.) (\S.Ov 

grams (g). 

v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the concentrated extract in microliters (ul) 0·1 ~). ~l'?r Of = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC_pest.wpd 



LDC Report# 37212D3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119830-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-023-SD 460-119830-1 Soil 09/07/16 
CFSDP-024-SD 460-119830-2 Soil 09/07/16 
CFSDP-018-SD 460-119830-3 Soil 09/07/16 
CFSDP-019-SD 460-119830-4 Soil 09/07/16 
CFSDP-020-SD 460-119830-5 Soil 09/07/16 
CFSDP-DUP2-SD 460-119830-6 Soil 09/07/16 
CFSDP-001-SO 460-119897-1 Soil 09/08/16 
CFSDP-002-SO 460-119897-2 Soil 09/08/16 
CFSDP-007-SO 460-119897-3 Soil 09/08/16 
CFSDP-008-SO 460-119897-4 Soil 09/08/16 
CFSDP-017-SO 460-119897-5 Soil 09/08/16 
CFSDP-003-SD 460-119996-1 Soil 09/09/16 
CFSDP-004-SD 460-119996-2 Soil 09/09/16 
CFSDP-005-SD 460-119996-3 Soil 09/09/16 
CFSDP-006-SD 460-119996-4 Soil 09/09/16 
CFSDP-024-SDMS 460-119830-2MS Soil 09/07/16 
CFSDP-024-SDMSD 460-119830-2MSD Soil 09/07/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

4 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples CFSDP-DUP2-SD and CFSDP-023-SD were identified as field duplicates. No 
results were detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
460-119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 460-
119830-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212D3b 
SDG #: 460-119830-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1°ft,)b 
Page:_L_of 1-

Reviewer:----t=:J/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation iindings are noted in attached 
validation findings worksheets. 

I I llalidaticc lnea 

I. Sample receipUTechnical holding times 

II. Initial calibrationllCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surroqate spikes II'::> 
VII. Matrix spike/Malrix spike duplicates 

VIII. Laboratorv control samples 

IX. 

X. 

XI. 

XII 

Note: 

1 l 
2 l 
~ 1 
3 

41 
5 I 

61 
;, 
;I 
91 
1oi 
11

1
{ 

12"' 
i3"J. 
14 j,. 

15., 

161 

171 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

I 0Ho.oll nf rloto 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-023-SD 

CFSDP-024-SD 

CFSDP-018-SD 

CFSDP-019-SD 

CFSDP-020-SD 

CFSDP-DUP2-SD 

CFSDP-001-SO 

CFSDP-002-SO 

CFSDP-007-SO 

CFSDP-008-SO 

CFSDP-017-SO 

CFSDP-003-§¥ 
:. 

CFSDP-004-Sl 

'cFSDP-005-~ ) 

'CFSDP-006-~ 
CFSDP-024-SDMS 

CFSDP-024-SDMSD 

I I Ccmmects 

A 1/::J. 
A. A- 0

/. ~0/lcA ~ 7V 

A 
A 
1--J 
D. 

f1 ~~- ... 
As \.b~ 

NO o.:::-
D, 

~ 
/),.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'c.o.~ ~"ZU 

(p I 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-119830-1 

460-119830-2 

460-119830-3 

460-119830-4 

460-119830-5 

460-119830-6 

460-119897-1 

460-119897-2 

460-119897-3 

460-119897-4 

460-119897-5 

460-119996-1 

460-119996-2 

460-119996-3 

460-119996-4 

460-119830-2MS 

460-119830-2MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/07/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/08/16 

Soil 09/09/16 

Soil 09/09/16 

Soil 09/09/16 

Soil 09/09/16 

Soil 09/07/16 

Soil 09/07/16 

L:\Roux Associates\Columbia Falls\37212D3bW.wpd 
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LDC#: 37212D3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119830-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 

19 

20 

21 

I?? 

Notes 

L:\Roux Associates\Columbia Falls\37212D3bW.wpd 

Matrix 

Date: /0 /Jb},b 
Page:~_2-

Reviewer:__,e_ / 
2nd Reviewer:~ 

Date 



LDC#: 

Level IV checklist GC_HPLC rev01.wpd 

VALIDATION FINDINGS CHECKLIST Page:l_ot .,__ 
Reviewer:~ __../ 

2nd Reviewer:~ 



LDC #: :21 'V j 2- p "b b VALIDATION FINDINGS CHECKLIST 

Level IV checknst GC_HPLC rev01.wpd 

Page:~of ?-
Reviewer: f7 

2nd Reviewer:~ 



LDC#: 3 ]:2-p--.P 4 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ / _of / 

Reviewer: FT 

2nd Reviewer:~ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 9/9/2016 PCB 1260-1 RlX CLPI 

GC09 

PCB 1260-1 RlX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0507 0.0507 

0.0232 0.0232 

A =Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0538 0.0538 8.8 

0.0238 0.0238 3.1 

Recalculated 

%RSD 

8.8 

3.1 



LDC#: 3 7 '.2-V· P ~.b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/ of / 

Reviewer: FT 

2nd Reviewer: c; 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 6/1712016 PCB 1260-1 RTX CLPI 

GC11 

PCB 1260-1 RTX CLPII 

Where: 

Reported Recalculated 

1000 1000 

0.0445 0.0445 

0.0214 0.0214 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

0.0434 0.0434 5.0 

0.0211 0.0211 1.6 

Recalculated 

%RSD 

5.0 

1.6 



LDC#: 37?-/ ;).--:po_h 

METHOD: GC / HPLC ----

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

I / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

1 
([(!.~- ,, "'1 12>\ 11o I ~ 11-6o- I I!N~).- \Oo D 9oO 
01 I "'J Cvf'\ _loa o 93"') 

2 c.<W -"'' 9 [1>-hL,., J. \t:IOO \09:10 
o<oo .\... 

"' (oo 0 'i.; 4-

3 

4 

I Recalculated II Reported I Recalculated 
I 

I II I I 
CF/Conc. %0 %0 

CCV 

~·oo . ..J. \0·0 \lJ 

"' ?:,13.]_ ". 1 "· I 

_lO_'"Ib • <.£ q.:1 y_]_ 
C6 o:>LI A li· (;, _l~·!o 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: :37 ~I 2- -D":b 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

---UCllllt"I'V n, ... ·-
Surrogate 

I 

I 
Df£2 

SampleiD· 

Surra ate 

I 

Surrogate Compound 

A Chlorobenzene (CBZ) G 

B 4-Bromofluorobenzene (BFB) H 

c· a,a,a-Trifluorotoluene I 

D Bromochlorobenene J 

I 

E 1.4-Dichlorobutane K 

F __ 1.4-DifluorQbenzene lDFBl _ L 

SURRCLC_r1.wpd 

Where: SF ~·Surrogate Found 
SS =Surrogate Spiked 

I Column/Detector _I 
Surrogate I Surrogate 

Spiked Found 

I I I 

I 
<1.-v-fV' 

I 
:·o_l '-\~ .'l( 

a-vf' I .. ~., 
-

Surrogate 
Column/Detector Found 

I 

Surrogate Compound Surr~gate Co~und 

Octacosane M Benzo(e)Pyrene 

Ortho-Terphenyl N Terphenyl-014 

Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) 

n-Triacontane p 1-melhvlnaohthalene 

Hexacosane Q Dlchloroohenvl Acetic Acid CDCAA\ 

Bromo benzene R 4-Nitroohenol 

I 
I 

_I 

s 
T 

u 
v 
w 
X 

Page: ~f / ----
Reviewer: FT 

2nd reviewer: C:C:::.. 

Percent J Percent I Percent I Recovery Recovery Difference 

ReEorted I Recalculated I I 
100 

I 
!00 

I 
0 

I 107 JO( u 
-

Percent 
Difference 

Reeorted Recalculated I 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 2-Bromonaphthalene 

Tripentyltin AA Chloro-odadecane 

Tri-n-propvltln 88 2,4-Dichloroohenvlacetic acid 

Tributvl Phosohate cc 2,5-Dibromotoluene 

Triohen I Phosohate -



LDC#: 3 7?--) ;:1-.D~ VALIDATION FINDINGS WORKSHEET Page: /of~ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:__fl 

~ ~~~ 
METHOD:L GC _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 • (SSC- SC)/SA 

RPD =(({SSCMS- SSCMSD) • 2) I (SSCMS + SSCMSD))'100 

MS/MSD samples: I b t I f 

Gasoline (8015) 

Diesel (8015) --
Benzene (80218) 

---
Methane (RSK-175) 

--
2,4-D (8151) 

--
Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trtnitrotoluene (8330) 

Phorate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I .b«l::> eLo ( I l..(p 0 lo.G 1:? 0-'?>10 

-------

Where 

1-lO 

SSC = Spiked sample concentration 
SC = Sample concentration 

MS = Matrix spike 
MSD =Matrix spike duplicate 

SA =Spike added 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery - JJ Percent Recovery IJ RPD J 

J Reported J Recalc. JJ Reported J Recalc. JJ Reported J Recalc. J 

/ 

I b.G.O~ _il1_ 

IO.g;l,P, I"' '1 ;;& IIY I}Y --6'2.. II/ 3 '3 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% oft@ 

recalculated results. 

MSDCLC_r1.wpd 



LDC#: v7?-{;;J.--iJ~ VALIDATION FINDINGS WORKSHEET Page:_!of_/ 

Reviewer: _IT 

METHOD: 

/ Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

_GC_HPLC 
2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 • (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} • 2} I (SSCLCS + SSCLCSD))'1 00 

LCS/LCSD samples: UJP '\ie 0 - "?<?f! !all 'Q 

Spike 

Ad~~ 
( yW\ ) 

Lcs 'f:-t.cso 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

I /'sro 4to-r p.(o D lo-~"'7_1_~ 

Where sse= Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

Spike Sample 
Concentr-ation 

< W::'x lw 
LCS 'f .. l±so 

I o. <> ::j-o \-!A 

I LCS ~I LCSD II LCS/LCSD I 
I Percent Recovery II Percent Recovery II_ RPO I' 

I Reported I Recalc.ll R~ported I Reca~ II Reported_ I R_~calc. I 

\t\ Ill tJA 

Comments: Refer to rv_Control S_'!mPie/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported "'suits do 

not aQree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: 37?-/'1- p~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

L .\ .... 
~ 

~ HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fvl(D!l Example: 

Page: _!_of_!_ 
Reviewer: _____.EI 

2nd Reviewer:~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample I D. 

Lt-":::> 1.\1:>0-

?B9toB5 
Compound Name ?CS \Uc 0 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

Concentration = t;' ~ ~ "J ( 10 J 
( \"S:" ) c \0 0 0 ) 

;:: v. o::t-0 

Reported Recalculated Results 
# Sample ID Compound Concentrations Concentrations 

( ) ( ) 

\2CoO-) - -z.oBr 
"' l'"' 

l;I.D ) \1..<.0 - l .:. S~G ,(r, 

"02-- oS'f35 (.o.o2.:::,S) Y::. £ 1"' .~ 
/ 

~ = S":l-"' 
._, 

;::. s 3b.(o 4 .:: ~o.S ' \ 
§":: 9!t .3 
(. :: ~ f-. -y 

7 - g. ·'? -
b ; !::>13 ~· fo 

Comments: A'Fc ~ 5"5>'1. --; 

SAMPCLC_r1.wpd 
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LDC Report# 37212D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Metals 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119830-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFSDP-023-SD 460-119830~1 Soil 09/07/16 
CFSDP-024-SD 460-119830-2 Soil 09/07/16 
CFSDP-018-SD 460-119830-3 Soil 09/07/16 
CFSDP-019-SD 460-119830-4 Soil 09/07/16 
CFSDP-020-SD 460-119830-5 Soil 09/07/16 
CFSDP-DUP2-SD 460-119830-6 Soil 09/07/16 
CFSDP-001-SO 460-119897-1 Soil 09/08/16 
CFSDP-002-SO 460-119897-2 Soil 09/08/16 
CFSDP-007-SO 460-119897-3 Soil 09/08/16 
CFSDP-008-SO 460-119897-4 Soil 09/08/16 
CFSDP-017-SO 460-119897-5 Soil 09/08/16 
CFSDP-003-SD 460-119996-1 Soil 09/09/16 
CFSDP-004-SD 460-119996-2 Soil 09/09/16 
CFSDP-005-SD 460-119996-3 Soil 09/09/16 
CFSDP-006-SD 460-119996-4 Soil 09/09/16 
CFSDP-024-SDMS 460-119830-2MS Soil 09/07/16 
CFSDP-024-SDDUP 460-119830-2DUP Soil 09/07/16 
CFSDP-001-SOMS 460-119897-1 MS Soil 09/08/16 
CFSDP-001-SODUP 460-119897-1DUP Soil 09/08/16 
CFSDP-006-SOMS 460-119996-4MS Soil 09/09/16 
CFSDP-006-SODUP 460-119996-4DUP Soil 09/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471B 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
Ana lyle %R (Limits) Flao AorP 

CFSDP-024-SDMS Antimony 71 (75-125) J. (all detecJs) A 
(CFSDP-023-SD UJ (all non-detects) 
CFSDP-024-SD 
CFSDP-018-SD 
CFSDP-019-SD 
CFSDP-020-SD 
CFSDP-DUP2-SD 
CFSDP-001-SO 
CFSDP-002-50 
CFSDP-007-SO 
CFSDP-008-50 
CFSDP-017-50) 

4 
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Spike ID 
(Associated Samnles\ Analvte %R (Limits\ Flaa A orP 

CFSDP-006-SOMS Antimony 67 (75-125) UJ (all non-detects) A 
(CFSDP-003-SD 
CFSDP-004-SD 
CFSDP-005-SD 
CFSDP-006-SD) 

For CFSDP-024-SDMS, no data were qualified for Aluminum, Calcium, Iron, Nickel, and 
Zinc percent recoveries (%R) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

For CFSDP-006-SOMS, no data were qualified for Barium, Calcium, Iron, Magnesium, 
and Manganese percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Standard Reference Materials 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples CFSDP-023-SD and CFSDP-DUP2-SD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mo/Kol 

Analvte CFSDP-023-SD CFSDP-DUP2-SD RPD llimlts\ Flaa AorP 

Aluminum 20800 22100 6 (S50) - -

Antimony 0.39U 0.53 30 (S50) - -

Arsenic 7.6 7.6 0 {S50) - -

Barium 539 469 14 (S50) - -

5 
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Concentration (mg/Kg) 

Analvte CFSDP-023-SD CFSDP-DUP2-SD RPD (Limits) Flag AorP 

Beryllium 1.6 1.5 6 (~50) . . 

Cadmium 2.7 2.6 4 (~50) . . 

Calcium 106000 102000 4 (~50) . . 

Chromium 53.0 52.1 2 (~50) . . 

Cobalt 5.3 5.4 2 (~50) . . 

Copper 56.4 58.6 4 (~50) . . 

Iron 2940 3030 3 (~50) . . 

Lead 24.8 24.6 1 (~50) . . 

Magnesium 2660 2740 3 (~50) . . 

Manganese 24.8 25.2 2 (~50) . . 

Mercury 0.028 0.030 7 (~50) . . 

Nickel 208 215 3 (~50) . . 

Potassium 351 403 14 (~50) . . 

Selenium 0.89 0.95 7 (~50) . . 

Sodium 177 183 3 (~50) . . 

Thallium 0.26 0.28 7 (~50) . . 

Vanadium 66.1 63.3 4 (~50) . . 

Zinc 349 351 1 (~50) . . 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

6 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS o/oR, data were qualified as estimated in fifteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

7 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals - Data Qualification Summary - SDG 460-119830-1 

I sameJe I Anal~te I Flag I AorP I Reason 

CFSDP-023-SD Antimony J- (all detects) A Matrix spike (%R) 
CFSDP-024-SD UJ (all non-detects) 
CFSDP-018-SD 
CFSDP-019-SD 
CFSDP-020-SD 
CFSDP-DUP2-SD 
CFSDP-001-SO 
CFSDP-002-SO 
CFSDP-007 -SO 
CFSDP-008-SO 
CFSDP-017-SO 
CFSDP-003-SD 
CFSDP-004-SD 
CFSDP-005-SD 
CFSDP-006-SD 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119830-1 

No Sample Data Qualified in this SDG 

8 
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LDC#: 37212D4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119830-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7471B) 

Date: \o\,-.\1\P 
Page:_iofL 

Reviewer:~ 
2nd Reviewer: C.,._..-/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc lnea I I Ccmmects 

I. Samole receioUTechnical holdinQ times ~ q \'""\. -~ \\ )0 

II. ICP/MS Tune P'-
Ill. Instrument Calibration p,_,_ 
IV. ICP Interference Check Sample (IC~Analysis !A. 
V. Laboratory Blanks ~ 
VI. Field Blanks ~ 
VII. Matrix Spike/Matrix Spike Duplicates SN \'\,<;,~ C.~"VV- "''2. -S.O MS(5R6'..'-\!cD-\\ "11"-\- 0 
VIII. Duplicate sample analysis ~ 't)J.Q:-f>=-~V' -0 ~- 'S>o'\ARCs."VC3' \.1. \,0-\\''\"""1\.Ic\-\\ 

IX. Serial Dilution ~ SB..?-::.( 't.....) l~:S) 

~ ~ 
/ 

X. Laboratory control samples 

XI. Field Duplicates f;u-J \='0:::.(1,\aJ 

XII. Internal Standard (ICP-MS) ~ 
XIII. Sample Result Verification P\ 
XI\/ ,..,, 

'" eln, ~ 

Note: A = Acceptable NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-023-SD 

CFSDP-024-SD 

CFSDP-018-SD 

CFSDP-019-SD 

CFSDP-020-SD 

CFSDP-DUP2-SD 

CFSDP-001-SO 

CFSDP-002-SO 

CFSDP-007-SO 

CFSDP-008-SO 

CFSDP-017-SO 

CFSDP-003-S0 t> 

CFSDP-004-S,(I(~ 

CFSDP-005-S(7 ~ 

CFSDP-006-;QJ \) 

FB = Field blank 

L:\Roux Associates\Columbia Falls\37212D4aW.wpd 

EB = Equipment blank 

Lab ID Matrix Date 

460-119830-1 Soil 09/07/16 

460-119830-2 Soil 09/07/16 

460-119830-3 Soil 09/07/16 

460-119830-4 Soil 09/07/16 

460-11 9830-5 Soil 09/07/16 

460-119830-6 Soil 09/07/16 

460-119897-1 Soil 09/08/16 

460-11 9897-2 Soil 09/08/16 

460-11 9897-3 Soil 09/08/16 

460-119897-4 Soil 09/08/16 

460-11 9897-5 Soil 09/08/16 

460-11 9996-1 Soil 09/09/16 

460-119996-2 Soil 09/09/16 

460-119996-3 Soil 09/09/16 

460-11 9996-4 Soil 09/09/16 

I 



LDC #: 37212D4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119830-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Client ID Lab ID 

16 CFSDP-024-SDMS Ai..\ 460-119830-2MS 

17 CFSDP-024-SDDUP l. 460-119830-2DUP 

18 CFSDP-001-SOMS ~ 460-119897-1MS 

19 CFSDP-001-SODUP ~ 460-119897-1DUP 

20 CFSDP-006-50MS l'oowl\ 460-119996-4MS 

21 CFSDP-006-SODUP J... 460-119996-4DUP 

22 

23 

24 

25 

loa 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: \o\n\\lf 
Page:_1,of2., 

Reviewer: CJ,'Q 
2nd Reviewer:~ 

Date 

09/07/16 

09/07/16 

09/08/16 

09/08/16 

09/09/16 

09/09/16 

Notes: _______________________________________ _ 
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LDC #: 5l.'Z.Xl..D-k VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
r 
,.... 

Cooler temperature criteria was met. 

II. ICP/MS Tune 
....... 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution s5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? ...... 

Were the proper number of standards used? 
,.. 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? /' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 
_. 

Were ICP interference check samples oerformed daily? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ./" 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::. 20% for 
waters and::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

/ used for samples that were::, 5X the RL, including when only one of the duplicate 
samole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analyzed ner extraction batch? r 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_lot2 
Reviewer: [5,9 

2nd Reviewer:~ 

Findings/Comments 

I 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

Vll/. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) ./ 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis ceriormed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ICP\/>1 OOX the MDL(ICP/MS)'? 

.,..-

Were all oercent differences (%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualii'IJ the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

Xll/. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. 
/ 

MET~SW_2014.wpd version 1.0 

/ 

Page:.:l.ofL 
Reviewer: ,::;s52 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___l_ot_l_ 

Reviewer: ·-;:sp 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

I s~mnl<> ID M~trix T~rn<>t , Lio:t IT ALl 

l-\r s ~ Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, iii) Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, 1v1n, r-1g, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

()J> jb-\1 c, ~. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zril. Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

!)c.·.\%'\~ s. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MntH~Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

fJc. Z<l-'2.,\ s 1-.1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mil:\Ha.(Ni, K, Se, Aa, Na, Tl, V, zil) Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, N(g, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Me, B, Sn, Ti, 

C>C'AA AI <:h Ao R~ R~ <Orl r~ <Oc <Oo .-,, "' Ph Mn Mn l-lo "; k' "' A, "' Tl \1 7o Mo R <:o T: 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #: 37212D4a 

METHOD: lnorganics, See Cover 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike 

J7l~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:_J._of~ 
Reviewer: ::3.0 

2nd Reviewer: CJ...t 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 

" M<; In Mot.' ~noluto • 
16 s Sb 71 1-11 J-/UJ/A (detlnd) 

I I 20 I s I Sb I 67 I 12-15 I J-/UJ/A (nd) I 

Comments: 16: AI. Ca, Fe, Ni. Zn > 4X 
20: Ba. Ca. Fe. Mq. Mn > 4X 

37212D4a.wpd 



LDC#: 37212D4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

YN NA 
Y. N NA 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (mg/Kg} 

Analyte 1 6 

20800 22100 

0.39U 0,53 

7.6 7.6 

539 469 

1.6 1.5 

2.7 2.6 

106000 102000 

53,0 52.1 

5.3 5.4 

56.4 58.6 

2940 3030 

24.8 24.6 

2660 2740 

24.8 25.2 

0.028 0.030 

208 215 

351 403 

0.89 0.95 

177 183 

Page:_lof Z. 
Reviewer: (>O 

2nd Reviewer: c;.../ 

RPD Qual. 
{<50) {Parent Only) 

6 

30 

0 

14 

6 

4 

4 

2 

2 

4 

3 

1 

3 

2 

7 

3 

14 

7 

3 



LDC#: 37212D4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

~ 
~ 

Thallium 

Vanadium 

Zinc 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration {m!=!/KQ) 

Analyte 1 6 

0,26 0.26 

66.1 63.3 

349 351 

Page: ZofZ... 
Reviewer: -;3Q 

2nd Reviewer:~ 

RPD Qual. 
(<50) {Parent Only) 

7 

4 

1 

1\LDCFI LES ERVE R\Va lid at1on\FI ELD 
DUPLICATES\FD_inorganic\37212C4a.wpd 



LDC #: "?, "12.-'"Z.-"VIS.,..... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~...;) 

lb>-z .. ::, 

;>.OJ 
~;: .. \'\-

e~ 
\ 15,' .. \'S. 

cc..v 
''bOD 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) '&'= llc'O-~[ve... 1.. ......_. 400"',.\\..... \. c:, '-"'!~? 

~ 
'-' ~ 

CVAA (Initial calibration) 
So-"~ ~'\\ '- Su~'- (_ <::>2 .. I. e. 

'-.J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~ .s,.~ :1..1,.> ~'-- 9::1~\\... l c:e:;"/. '?--
~ 

CVAA (Contining calibration) 
~ s :"\1....""' """"\ '-- 'S;uq~ \...........- h·:;·~~-~ 

'-..J 
GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

B:egcd:ed 

%R 

l <:::>2 ... '1 ~ g, 

l c::.--z....--r ... ~ 

L-o~:/.<?-

~1'-..l,_~/..~ 

I 

Page:_/ of_]_ 
Reviewer: 0\) 

2nd Reviewer: Qt 

Acceptable 
{YIN) 

~ 
j, 

~ 
l..-

-

Comments:-----------------------------------------------------------------------------------------------------------------

calclc.4sw.wpd 



LDC #: ~/V..2'V~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:lof~ 
Reviewer: 'u'=> 

2nd Reviewer: ~ -
Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

~M.=s 

\6\~ 
L<:_"', 

'6'-'2-o 
~s 

8, ~"2-"\ 

<Q0'Y 
\1~\<;. 

~ 

n~zv 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check &. ~C\0,0 v~\...._.. 2-Vc~\'--
~ 

Laboratory control sample 
~ %~~~ \.'-~,~~ 

~ 

Matrix spike 

~ 
(SSR-SR) 

Q,"\L.<o~:J 0-\"- ~~ 
Duplicate 

~ '2..\~~~ Zio-~~"'5 
-~ 

ICP serial dilution 'ha. I 1"'\~ -ctl '-'$-"-' '""\<S!> -~'D\'-

I Becalc111ated I 
I %R/RPD/%D I 

~:s.. Y-~ 

\QS..ur..~ 

q_!o9!_ ~ 

b 0(,?,?;:? 

0-9::>7.\) 

Acceptable 
%R/RPD/%D (YIN) 

q.:s,{~e__ ~ 

\. -o%... 0 %'?-

qb'Y.~ 

b'f_,~ '\.t 
~is~o/9 1:- ,., ~ 

Commenffi: ______________________________________________________________________________________________________________ ___ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: :Q.Q 

2nd reviewer: ..... / 
(/ 

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ V~:Z....~. _')-'---~=--=---------were recalculated and verified using the following 
equation: 

Concentration = IRDliFVliDill .,-.,. Recalculation: ( 2.. .. :01..3~~ (,_'S;OV""\Jl w J ~ -
(ln. Vol.) ~,\ ~ '2.-o , ="' ""(- ,~ -0ps,.,\."c!i<. o.bl.\-"1 G_ <.£.."'\ (o.lo__,. '7 - ..J 
Raw data concentration ~ -z 06 ~ 0 \ '- · -'l 
Final volume (ml) - " ~ 
Initial volume (ml) or weight (G) ~-=-"'S.b""'-' 
Dilution factor ~-W;. \~'2J.:s 

RD = 
FV = 
ln. Vol. = 
Dil = 

Reported Calculated 

# Sample ID Analyte 
Conce~~~ion 

(ftAn ;,) 
c~~certra~i~n Ac~~P~~ble 

Y/N 

\ ~ -z~6 "ZDSi:V ~ 
'2... .sc. 2,~,.> 2...1.:::> 

..:s I'(..., \ .. D \.0 

~ ~ 4'1.\.0 L\\1,.:::1 

:s ~ 0. u.s. 6 .. 1..\o'S, 

lo (2., Z. .. IO 2.,..\o 

I Lc;. \\leO \\'"'\DD 

~ c.~ "1:\ "1.1 

~ G:,. kO (.;, .. 0 

\o Cv.. '4..'S. ~.:S. 

\\ ~ [L\::SOO t~ 
\."2- ~ q_Q '9.. .. 0 

\'2.., 
"""' 

cn-w t:L1U:> '-~ 

\'-\- )..\,. 0 ,a.."\ O .. oz_o ~-'./:: 

'-"'-' ,-;;:: :S~-~ ·~-~ .:j 

Note: ______ ~__: _ __:_:~__:+-------------------------

RECALCASW 



LDC Report# 3721206 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119830-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSDP-023-SD 460-119830-1 Soil 09/07/16 
CFSDP-024-SD 460-119830-2 Soil 09/07/16 
CFSDP-018-SD 460-119830-3 Soil 09/07/16 
CFSDP-019-SD 460-119830-4 Soil 09/07/16 
CFSDP-020-SD 460-119830-5 Soil 09/07/16 
CFSDP-DUP2-SD 460-119830-6 Soil 09/07/16 
CFSDP-001-SO 460-119897-1 Soil 09/08/16 
CFSDP-002-SO 460-119897-2 Soil 09/08/16 
CFSDP-007-SO 460-119897-3 Soil 09/08/16 
CFSDP-008-SO 460-119897-4 Soil 09/08/16 
CFSDP-017-SO 460-119897-5 Soil 09/08/16 
CFSDP-003-SD 460-119996-1 Soil 09/09/16 
CFSDP-004-SD 460-119996-2 Soil 09/09/16 
CFSDP-005-SD 460-119996-3 Soil 09/09/16 
CFSDP-006-SD 460-119996-4 Soil 09/09/16 
CFSDP-024-SDMS 460-119830-2MS Soil 09/07/16 
CFSDP-024-SDMSD 460-119830-2MSD Soil 09/07/16 
CFSDP-024-SDDUP 460-119830-2DUP Soil 09/07/16 
CFSDP-003-SOMS 460-119996-1 MS Soil . 09/09/16 
CFSDP-003-SOMSD 460-119996-1MSD Soil 09/09/16 
CFSDP-003-SODUP 460-119996-1DUP Soil 09/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Cyanide by Environmental Protection Agency (EPA) SW 846 Method 90128 
Fluoride by EPA SW 846 Method 9056A 
Total Organic Carbon by Lloyd Kahn Method 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 MS(%R) MSD (%R) 
(Associated Samples) Analvte (Limltsl (Limits) Flag AorP 

CFSDP·024-SDMS/MSD Total cyanide 70 (75-125) 35 (75-125) J- (all detects) A 
(CFSDP-023-SD 
CFSDP-024-SD 
CFSDP-018-SD 
CFSDP-019-SD 
CFSDP-020-SD 
CFSDP-DUP2-SD) 

For CFSDP-024-SDMS/MSD, no data were qualified for Fluoride percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

Relative percent differences (RPD) were within QC limits. 

4 
V:ILOGINIROUX ASSOCIATESICOLUMBIA FALLS\37212D6_RA4.DOC 



VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

lCSID lCS lCSD 
Analyte %R (limits) %R (Limits) Flag AorP 

lCS/D Fluoride 111 (90-110) 112 (90-110) J+ (all detects) p 
(CFSDP-003-SD 
CFSDP-004-SD 
CFSDP-005-SD 
CFSDP-006-SD) 

Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFSDP-023-SD and CFSDP-DUP2-SD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analvte CFSDP-023-SD CFSDP-DUP2-SD RPD (limits) Flag A orP 

Total cyanide 0.096 0.88 161 (<50) J (all detects) A 

Fluoride 219 59.3 115 (<50) J (all detects) A 

Total organic carbon 494000 555000 12 (<50) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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Due to MS/MSD %R, LCS/LCSD %R, and field duplicate RPD, data were qualified as 
estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Data Qualification Summary - SDG 460-119830-1 

Sample Analyte Flag AorP Reason 

CFSDP-023-SD Total cyanide J- (all detects) A Matrix spike/Matrix spike 
CFSDP-024-SD duplicate (%R) 
CFSDP-018-SD 
CFSDP-019-SD 
CFSDP-020-SD 
CFSDP-DUP2-SD 

CFSDP-003-SD Fluoride J+ (all detects) p Laboratory control samples 
CFSDP-004-SD (%R) 
CFSDP-005-SD 
CFSDP-006-SD 

CFSDP-023-SD Total cyanide J (all detects) A Field duplicates (RPD) 
CFSDP-DUP2-SD Fluoride J (all detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119830-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 460-119830-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 3721206 VALIDATION COMPLETENESS WORKSHEET 
SDG#: 460-119830-1 LeveiiV 
Laboratory: Test America. Inc. 

Date: \o(o~ 
Page:__2_of'2: 

Reviewer:~ 
2nd Reviewer: '0 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 9012Bl. Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahnl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiac Area 

I. Sample receipUTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

v• "' ... ,, . ··-
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSDP-023-SD 

CFSDP-024-SD 

CFSDP-018-SD 

CFSDP-019-SD 

CFSDP-020-SD 

CFSDP-DUP2-SD 

CFSDP-001-SO 

CFSDP-002-SO 

CFSDP-007-SO 

CFSDP-008-SO 

CFSDP-017-SO 

CFSDP-003-Si11'D 

CFSDP-004-S¢ 

CFSDP-005-Sil 

CFSDP-006-S.el A 

CFSDP-024-SDMS 

CFSDP-024-SDMSD 

I I Comments 

~ q ( "'\ - "".. \ l .,0 

.~ 

CA. 
(::>., 

~ 
~ \-1\S\Q = C'<'S.'O\-' -o l~ -s.o Si?(,;-"-!d:> -1 I '1""1'\} 

1A. \)0< .::. CkS."9\? -'0(~-~ (S'Vl:U~b0-\1"\'l'\1·1' 

sw L~s\n~ 
> 

~ 

SL0 ~v-=- (\, ~,o\ 

p.,._ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-119830-1 Soil 09/07/16 

460-119830-2 Soil 09/07/16 

460-119830-3 Soil 09/07/16 

460-119830-4 Soil 09/07/16 

460-119830-5 Soil 09/07/16 

460-119830-6 Soil 09/07/16 

460-119897-1 Soil 09/08/16 

460-119897-2 Soil 09/08/16 

460-119897-3 Soil 09/08/16 

/ 460-119897-4 Soil 09/08/16 

460-119897-5 Soil 09/08/16 

460-119996-1 Soil 09/09/16 

460-119996-2 Soil 09/09/16 

460-119996-3 Soil 09/09/16 

460-119996-4 Soil 09/09/16 

I- [t-J 460-119830-2MS Soil 09/07/16 

~ ,\, 460-119830-2MSD Soil 09/07/16 

V:\LOGIN\Roux Associates\Columbia Falls\37212D6W.wpd 1 
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LDC #: 37212D6 

SDG #: 460-119830-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: l~\nl!!"' 
Page: 'Zof Z

Reviewer: 0\D 
2nd Reviewer:~ 

METHOD: (Analyte) Total Cyanide (EPA SW846 Method 90128). Fluoride (EPA SW846 Method 9056Al 
TOC (Lloyd Kahn) 

ClientiD LabiD Matrix Date 

18 CFSDP-024-SDDUP \"' 460-119830-2DUP Soil 09/07/16 

19 CFSDP-003-SOMS 460-119996-1 MS Soil 09/09/16 

20 CFSDP-003-SOMSD 460-119996-1MSD Soil 09/09/16 

21 CFSDP-003-SODUP 

""' 
460-119996-1DUP Soil 09/09/16 

22 

23 

24 

25 

?A 

Notes. _______________________________________ _ 

L:\Roux Associates\Columbia Falls\3721206W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~('.-<>..-) 

Validation Area Yes No 

I. Technical holding times 

All technical holdino times were met. 
,.... 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ---Were the orooer number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? ,..-

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) 

Were balance checks performed as required? (Level IV only) 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? .--
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more. no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

I waters and~ 35% for soil samples? A control limit of~ CRDL(.:s 2X CRDL for soil) 
was used for samples that were~ SX the CRDL, including when only one of the 
duplicate sample values were < SX the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC~EPA_2010.wpd version 1.0 

NA 

...-

/ 

.... 

/ 

Page:~otL 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

Were detection limits < RL? ,/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,/ 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. 
.,...-

Targ§!t analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:__'Y>f Z 
Reviewer: -::::..9 

2nd Reviewer: 6 / 

Findings/Comments 



LDC #: .'>l0 t.V 50 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

l!':~mnh> In 

\ _,'S. I pH TDS cJ/~) NO, NO, SO 0-PO, Alkfri}JH, TKwfu()'
1
Cr6+ CIO 

\../ ~ ~ 

I pH TDS Cl ~ NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

lflo.[c,-l1 . pH TDS cl ~)NO, NO, SO 0-PO, Al~t0NH, TKN TOC Cr6+ CIO 

pH TDS C~ NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

/2c.;.i.. ~ -Z: pH TDS cV ~)NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS elf NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

. pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH,TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I ni-l Tn!': r.1 ~ Nn. Nn. !':0 n.Pn. Alk r.N NI-l. TKN Tnr. r.rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3721206 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:~ of~ 
Reviewer: ~0 

2nd Reviewer: Q...._ • 

-~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
(J of 4 or more, no action was taken. 
Y tN N/A Were all duplicate sample relative percent differences (RPD)::: 20% for samples? 
" VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
H 11n Mot•i • "'' • • I>Pn II. . o\ 

16/17 s Total CN 70 35 1-6 J-/UJ/A (de!} 

Comments: 16/17: F > 4X 

37212DB.wpd 



LDC #: 3721206 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples !LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

1se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
f'IY~N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Y N/A Were the LCS percent recovenes (%R) and relat1ve percent difference (RPD) w1th1n the QC hm1ts? 

J<GVEL IV ONLY: 
I Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS LCSD RPD 
" 1 r<:tl r<:n 1n "" . ,, ... ~. •1.1> m · o\ ,,_., m ,;,. 

m ·"• 

LCS/D s F 111 (90-11 0) 112 (90-110) 12-15 

Page:__\,... of~ 
Reviewer:~ 

2nd Reviewer: C 
'-----' 

I 
J+det/P(del}_ 

Commenffi: __________________________________________________________________________________________________________________________ _ 

37212D6.wpd 



LDC#: 3721206 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Page: \. of \.. 
Reviewer:~./ 

2nd Reviewer:~ 

Concentration (mg/kg) 

RPD (s'i? Qualification 
Analyte 1 6 (Parent only) 

Total Cyanide 0.096 0,88 161 JdeUA (de1) 

Fluoride 219 59.3 115 JdeUA (de1) 

TOC 494000 555000 12 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD _inorganic\37212D6.wpd 



Loc #: 3c V..'l...--"Vlo Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method ~ ~ 
The correlation coefficient (r) for the calibration of C;,..) was recalculated.Calibration date: (J l 1'::> \ 1)0 

Page:____l of _l_ 
Reviewer: ?$2 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

::fD..> \O'i'kS 
Calibration verification 

::ro-.> \ '-1:. '. 0 't 
Calibration verification 

:5DJ cs--~ 
Calibration verification 

Analyte 

cJ 

c._..} 

\o(_ 

~ 

Where, 

Standard 

s1 

s2 

s3 

54 

55 

s6 

s7 

~ -O.'Z.\ z.~ \...-
?.$2'-1'-1-<0 

"""""\ '-

oqo~t-~\::.. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr" r orr" (Y/N) 

0 0.017 

0.01 0.495 0.99838 0.99942 

'G-f: 0.025 1.22 

0.05 2.42 

0.1 4.74 

0.2 8.86 

0.4 16.1 

-~~ 

~ -oa.~\L l a'c:i/. <?- \b(o'/.{... 
~ 

<'bic.(~..__ Cf6'i.v q_~tf-

"\~'-' ~<::>-'-'< -r.e.- ~0<'-\~e..._ '-¥ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·---------------------------------------------

rk~\~ 



LDC #: '01.7 .. .<2..."\XD 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:l_of~ 
Reviewer: ::SQ 

2nd Reviewer: OJ. , 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

\.)'....~ Laboratory control sample 

\.'S'.o<a 

\-.AS 
Matrix spike sample 

I 'D',\..l<,S 

\ASV Duplicate sample 

\ \'.~~ 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units} 

True/ D 
(units) 

\?:>'i:SC::O ,oc__ \ ?,(d'6, 

~~ ~~ 
(SSR-SR) 

~ 1(1 ::'1~~ 2-\~~~ 

(J._.J ~'\~~ 0s.--s~~ 
-

Comments: ~~' 

TOTCLC.B 

I B:ecalc1dated 

II 
B:eeatted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

Dt~.:J1..?- q<6:l or:?- ~ 

~'2-0/~ (\?~~ 
~ 

\7.__ "{.{..(?\) \\ y,~~'Y ~* 



LDC #:'61'2.XZ.~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 3-t-o _ ~ 

Page:_.l._ofl_ 

Rev!ewer: ::>y/ 
2nd revlewer: ___ -tG,t-C:::.-

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for,--:-(i'::'z..=-:-~-=--C--::-~-----------'reported with a positive detect were 
recalculated and verified using the following equation: 

Recalculation: G_~~\ '< o, c<.:Z..'2:,- '0-<;:: .... -7,.~~\)c~') 
C!i- <;;.,~) LO-b'-\~ 

'% s .... \~& r:'O .\.'-!,"') 
\--..1:. 'S:""""I 

~"' . \,0: 0~ 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ( 1'1'0.\'Q.J 11M. \IV ..J (YIN) 

l C.t-.J 0-cA~ D.o~~ "0,-'< 

:;?_ C...t-..> f.,~ '1.& '-\ 
'2.. C....t-.J \ .-::, 1-~ I 
~ c........J 0 :q b."Zl ~ 

" 
\<:>(,__ 'llo~b ·-rb~oo ~""'-

I.G \oC... s-s-,tn.J SS~ot::>O ~ 
I '\oC... <6,q::s;n 8'1W 
9, )oC... l."'\D 1"f\O 
~ '\ov l'S[)(X) 1-:sbOO 
to ·~==. C).(o'-, 0 ,(a'S 

\\ !\=- o-~? 0.11,~ 

\'L. \-"' LO-'-\ [Q,"-\-

\~ ~ t\.~/ % .~\. 
h ~ (~:l \'S :1 
\'S, ? l ."Z---s \ ,-z.--s ·-t~ 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 37212E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119967-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-119967-1 Water 09/09/16 
CFSWP-004-SW 460-119967-2 Water 09/09/16 
CFSWP-005-SW 460-119967-3 Water 09/09/16 
CFSWP-006-SW 460-119967-4 Water 09/09/16 

1 
V:ILOGINIROUX ASSOCIATES\COLUMBIA FALLS\37212E4A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37212E4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 37212E4a VALIDATION COMPLETENESS WORKSHEET Date: \1l\fl;\\ ~ 
Page:...:l_of_l_ 

Reviewer: CSS:2 
2nd Reviewer: c / 

SDG #: 460-119967-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" 

I :\Lalidatico Area I I 
Sample receipt/Technical holdin!=l times ~ q \~\I(? 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sam ole (ICSl Analvsis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' oil ''not< 

A= Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

~ 
0 
)'....) c___s, 
t--> 
w \....lo-'<:. 
h u:--S 
!-) 
~ 
£:)( 

p,.... 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

~"" ~>-<. 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-119967-1 

460-119967-2 

460-119967-3 

460-119967-4 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

I 

Notes. _______________________________________ _ 

L:\Roux Associates\Columbia Falls\37212E4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA sw 846 Method 6010B/7000/6020) 

Validation Area Yes No NA 

I. Technical holdinq times 

All technical holding times were met. / 

Cooler temperature criteria was met. 
/ 

II. !CPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? ./ 

/ 
Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the orooer number of standards used? 
, 

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury) QC limits? 

r 
Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks r validation comR!eteness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples Performed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? t' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ,-SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) 5. 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
.....-

Was an LCS anal zed oer extraction batch? 
,.-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.... 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:~ of <:.. 
Reviewer: {S. <:;:? 

2nd Reviewer: c ~ / 

Findings/Comments 



LDC #: ~"J'].X7 e'-%.. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

Vlll. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) (" 
of the intensiiv of the internal standard in the associated initial calibration? 

~ 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
ICPl/>1 OOX the MDLIICP/MS\? 

Were all percent differences f%0s) < 10%? ./ 

Was there ~~dence of negative interference? If yes, professional judgement will be / 
used to au ali the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ,,-' 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. 
./ 

Target analytes were detected In the field blanks. 
/ 

MET~SW_2014.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_of.l__ 
Reviewer: ·(30 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

>ID An~luto List ITA I \ 

~- '-\ w 11i1. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Aa, Na, Tl, V, Zm Mo, 8, Sn, Ti,' 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl. V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V. Zn, Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha. Ni, K. Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu, Fe. Pb, Ma. Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl. V, Zn, Mo. 8, Sn, Ti, 

AI. Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn. Mo. 8, Sn, Ti. 

AI, Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. 8, Sn, Ti. 

AI. Sb, As. Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo. 8, Sn, Ti, 

AI. Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Sn, Ti. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K. Se, Aa. Na. Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe. Pb, Ma. Mn. Ha. Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn. Ha. Ni, K. Se, Aa. Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn. Ha. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma. Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Sn, Ti, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. 8, Sn, Ti. 

lr.:<=aa a1 <:h ao R~ RA r.rl r.o r., r.n r., <=A Ph Mn Mn Hn Nl K <:A An No Tl \1 7n Mn_R <:n Tl 

Comments: Mercury by CV AA if performed 
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LDC #: -:?,-yz,vr~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

1-§\J ... o\o 
50~ 

\'<.--~\ 

Cc...--.J 
\"\':.VS 
c._c_.,j 
~\o\_:7, \ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the JCV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
Z...V\ 4o .lo<>.. "'"\ \ '- ~0~\\._. l <:::>?.- y_ ~ 

CVAA (Initial calibration) 
~ 'S ---c:>'\s'S.""' \~.....- 'S. ._)"'\ \ '- (cyz....Y..f-

-...J ~ 

ICP (Continuing calibration) 

ICP/MS (Continuing cafibration) -J 1...\~~'S~- 'SQ~\_.. \.""C:>O '(_I?-

CVAA (Contining calibration) 
\\-..."" L-1; ,"\ \ '% ~ \ '-- 'S. ~ \. "---- \-esc:, ~(5~--

~ '--.) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be[!Dded 

%R 

\o-z.-f.?-

t-o2 ~I?-

\00 y_;z_ 

(e:J<::J%~ 

I 

Page:_l_of~ 
Reviewer: 0"=> 

2nd Reviewer: Q-r 

----

Acceptable 
(Y/N) 

~ 
\ 

:\ 
~ 

Commenffi: ________________________________________________________________________________________________________________ _ 
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LDC #: 'Czl2.1..l..IC~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:__l_of.l_ 

Reviewer: (§:::? 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

'\c.S ~ 
- \'iS.::.\~ 

LC.~ 
\<>j~-u""Z-

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \\\ -'S.""""L ...,~........_ roD~'"" 
Laboratory control sample ~ '-\ ~3~ "V('\\ '-.....- 'SD~'-

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc111ated I 
I %R/RPD/%0 I 

%q 1.1'.;-

~~y~ 

! 

I 

Acceptable 
%R/ RPD/%0 (YIN) I 

€S\r:~ 0 
~~!'-~ lr 

Commenffi: ______________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

Page:_\_of~ 
Reviewer: -~ 

2nd reviewer: 6 Z 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
, N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y. N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ __,(,..__:\_")...L_~:..._:,\~--------- were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVl(Dill 

RD = 
FV = 
ln. Vol. = 
Dil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samote ID 

\ 

"2--

3 
1....\-

Recalculation: 

\\(.. v :: ~ I . (\S(I.o ._,~ \"-. 

D.'\-='L. 

Analvte 

1\.\ 
~ 
\-e.-

~ 

Reported Calculated 
Concentration c~~centrati~n Acceptable 

( ln\ \....) cnl'- (Y/Nl 

0~-<.S. b ·t' '"'S. ,"-\ 
l"\1 \"\\ \ 

Z:S<o Z-o'S(o 

'0'£ ':2,-2& ~ 

Note: _____________________________________ _ 
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LDC Report# 37212E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-119967-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-003-SW 460-119967-1 Water 09/09/16 
CFSWP-004-SW 460-119967-2 Water 09/09/16 
CFSWP-005-SW 460-119967-3 Water 09/09/16 
CFSWP-006-SW 460-119967-4 Water 09/09/16 
CFSWP-003-SWMS 460-119967-1MS Water 09/09/16 
CFSWP-003-SWMSD 460-119967-1 MSD Water 09/09/16 
CFSWP-003-SWDUP 460-119967-1DUP Water 09/09/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R(Limlts) %R-(Limits) Flag A . ., 

LCS Ammonia 89 (90-11 0) NA UJ (all non-detects) p 
(All samples in SDG 460-119967-1) 

Relative percent differences (RPD) were within QC limits. 

4 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to LCS %R, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-119967-1 

I SamEie I Anal~te I Flag I A or P I Reason 

CFSWP-003-SW Ammonia UJ (all non-detects) p Laboratory control samples 
CFSWP-004-SW (%R) 
CFSWP-005-SW 
CFSWP-006-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-119967-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-119967-1 

No Sample Data Qualified in this SDG 

6 
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LDC#: 37212E6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-119967-1 Level IV 
Laboratory: Test America. Inc. 

Date: \1;)\\'§.,.\\\o 
Page:_\ ofl_ 

Reviewer: ,"'S,"Q 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinit SM2320B Ammonia EPA Method 350.1 Chloride Fluoride Sulfate EPA Method 
300.0). Total Cyanide (EPA Method 335.41. Hardness ( M2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl 1 @D"-- ? (~<? l'>-.. 1"\,e.-<:::,. q c'S;;.,<., ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Ama 

I. Sample receipt/Technical holdino times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duolicate sam ole analvsis 

VIII. Laboratorv control samoles 

IX. Field duplicates 

X. Sample result verification 

VI I('), oil ,, ' ,,, 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lA 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-003-SW 

CFSWP-004-SW 

CFSWP-005-SW 

CFSWP-006-SW 

CFSWP-003-SWMS 

CFSWP-003-SWMSD 

CFSWP-003-SWDUP 

I I Comments 

/A.. 0\~\,)0 
p..,., 
~ 
~ 
\'..) 

~ tv\~-=-Cs, 1o\ 
~ ~w 

Si.N \__C.::""=>"-. "V 

t0 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1:b"'7_'Z. c_~ 

~ ~ 
t>-\'L. lc\c..~ 

' "E. ~~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-119967-1 

460-119967-2 

460-119967-3 

460-119967-4 

460-119967-1MS 

460-119967-1MSD 

460-119967-1DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

Water 09/09/16 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

M th d I e 0 : norgamcs (EPAM h d~) et o 

Validation Area Yes No 

I. Technical holdinq times 

All technical holdina times were met. 
,... 

Cooler temcerature criteria was met. 
./ 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
,...... 

Were the orooer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? ./ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? 
,.....-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::, 20% for 
/ waters and.::, 35% for soil samples? A control limit of.::, CRDL(:: 2X CRDL for soil) 

was used for samples that were.::, 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? r 
Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85·115% for Method 300.0) QC limits? 

VI. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 

Were the perlormance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

'-' 

Page:~of'Z... 
Reviewer: ::::§::2 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: :Z.]V,1£:\o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? ,/ 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page: 'Lot2. 
Reviewer:-z~ 

2nd Reviewer: c / 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample . 

I~ ... 1n 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

\·-~ PH lo~fi 1/F 'IN" oJ N6:: ~~0 l£_p6~)J~{:,~ ~J) TKN TOG Cr6+ CIO ~~~0:~ 
-= -c;;c7 ~ L/ L/ 

I oH TDS Cl F NO. NO. 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

nH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

oH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

PH TDS Cl F NO NO, SO, 0-PO, Alk CN NH. TKN TOG Cr6+ CIO, 

oH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO, 

I oH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO, 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO. 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I nH TDS Cl F NO- NO, SO, 0-PO, Alk CN NH TKN TOG Cr6+ CIO, 

I PH TDS Cl F NO. NO. SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO. 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO. 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I oH TDS Cl F NO. NO SO 0-PO Alk CN NH. TKN TOG Cr6+ CIO 

I PH TDS Cl F NO. NO, SO 0-PO. Alk CN NH. TKN TOG Cr6+ CIO 

I ~u Tne> "' r: .,,., .,,., e>r> ,-,_or> Alv ~"'•• ••u TIE•I Tr>f"' "'"'~ "'" 

Comments: ___________________________________ _ 
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LDC #: 37212E6 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: Trace Metals (EPA SW 846 Method 60108/6020/7000) 

'ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

E. A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

L L I ONLY: 
(}IN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I LCS LCSD RPD 
I li 

',..~,. r-~n on ... . .... '!.R mm;tol 0/.D m . mm;tol 

LCS w NH3 89 (90-110) n/a n/a All 

Page:~ of_\_ 

Reviewer: :3'02 
2nd Reviewer: ~ --.... 

I 

J-/UJ/P (nd) 

Comments: __________________________________________________________________________________________________________________ __ 

37212E6LCS.wpd 



LDC #:'Q'j'1...\2...g.p Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of >.>o.,t...o~:.:recalculated.Calibration date: "\. \.\o \ W' 

Page:~ of~ 
Reviewer: '30 

2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

J&u \<:>' :z....\ 
Calibration verification 

)£-0 \S~"::.~ 
Calibration verification 

jvv \'-I.. '-'4.l 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

p~ I t-::oz..-1-> s3 

s4 

s5 

s6 

~ 
~5o (lob<. >-) ~_oi) -~......, 

O"<.D4. -f '2.8o~\... 

j-.::.lc,3> \ ~ld6 () \1---

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r orr" (Y/N) 

0.0 0 

0.1 691840 1.0000 1.0000 

0.5 3549901 ,j 1 7219917 

1.5 10808832 

2 14332007 

""'"\fi-
\~'-- lOcY!..~ \..~(-~ 

I 

z ... :"',v-;:} '-' C\'\-~-~-~ q_ '-'< 7::.-r. v ~*" 

'"l..~v '\~(.(2- [\_Q,~ I ,f?- ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------

~~ 



LDC #: '?z'\Z.\'"2.-C~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ofj__ 
Reviewer: ,~ 

2nd Reviewer:~ 

METHOD: lnorganics, Method Soo G~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC~ 
Laboratory control sample 

\ \. . .'. 1..--\ 

~s 
Matrix spike sample 

\1... ':·l(l 

vu\? Duplicate sample 

\s' _"';;; <.) 

S= 
D= 

Element 

IS'S 

c_r.) 

Original sample concentration 
Duplicate sample concentration 

Found 15 True/ D 
(units) (units) 

f.:A-0~'- C::><:o -1 ~ '-

(SSR·.SR) 

l&>o3'- 'Zco~'-..-

~\.'Ce0.<v\--"::> Oft ~'-\ ·~-- q\'?t~~'-

I B:ecalc111ated 

II 
eeeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

~~2.1.~ '1_~2..'1.~ ~ 

qoc-r.,?-- q-o{,'~ 

Zi~ -z..·r:.~ \Y 

Comments: ____________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

0- / -
METHOD: lnorganics, Method _ ___,.0QQ__...-"""'"""'::::..._....:~~c..::....--=--

Page:~ of_}_ 
Reviewer: ::><V 

2nd reviewer:~ 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 
N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for :--:-(:;-7C=':z...'=:'=-:-:::>c:::.___:C=,..:-~-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= !) _07J,.O"f'..P. _ \ .~""$;~ -~ Recalculation: 0 _<:iZ..-\ D "'<-'"- o- \~e..-S:, co 0 :-z.o9"'-i\...._ 

A;. co -u 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte (U.,~\.....-) ( vq t '--J_ (Y/N) 

~ CP'\- l\:6"20 lie~ ... ~ 
2-- ~ Z6l ~ 

y 

:s, \..Jo~ (J,'l~ -f.....) tt£.0 \~0 
'+ t\o.~c;<:.. "iax:D "l.OOL:D 

~ A.~~'<. ~"u..x) Qr_,.......-~ 

L\: ~'-. -..._} q~_oth\h ... "1_~-~\\.._ 

u \C,S, \I -\or~'-- ~\.-\a~\..... ' '-' ~ 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37212F1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: October 19, 2016 

Parameters: Volatiles 

Validation Level: Stage 4 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
Trip Blank 460-120053-4 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flao A or P 

09/08/16 Dichlorodifluoromethane 21.1 All samples in SDG UJ (all non-detects) A 
460-120053-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Comoound %0 Samoles Flaa AorP 

09/16/16 Dichlorodifluoromethane 34.7 CFMW-002-GW UJ (all non-detects) A 
(0042) 1,1 ,2,2~Tetrachloroethane 23.5 CFMW-01 0-GW UJ (all non-detects) 

CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

09/16/16 Bromomethane 29.7 CFMW-002-GW NA -
(0042) 1,1 ,2~Trichloro~1 ,2,2~trifluoroethane 21.6 CFMW-010-GW 

1, 1-Dichloroethene 20.8 CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

?,9/1 ~~16 Tetrachloroethane 20.4 CFMW-019-GW J+ (all detects) A 
0042 

09/16/16 Tetrachloroethane 20.4 CFMW-002-GW NA -
(0042) CFMW-01 0-GW 

Trip Blank 
CFMW-012-GW 

09/16/16 Dichlorodifluoromethane 28.5 CFMW-014-GW UJ (all non-detects) A 
(1 057) CFMW-015-GW 

CFMW-021-GW 

09/16/16 Bromomethane 60.5 CFMW-014-GW NA -
(1 057) Chloroethane 26.5 CFMW-015-GW 

Trichlorofluoromethane 22.1 CFMW-021-GW 
Acetone 23.2 
Chlorobromomethane 22.5 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

5 
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IX. Laboratory Control Samples / 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
I Associated Samnles\ Comoound !Limits\ Flaa AorP 

LCS 460-390868 Bromomethane 37 {S30) UJ (all non-detects) p 
(CFMW-002-GW 
CFMW-010-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0 and LCS/LCSD RPD, data were qualified as 
estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120053-1 

I SamE:Ie I ComE:ound I Flag I AorP 

CFMW-002-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-01 0-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW 

CFMW-002-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-010-GW 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

CFMW-019-GW Tetrachloroethane J+ (all detects) A 

CFMW-014-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-015-GW 
CFMW-021-GW 

CFMW-002-GW Bromomethane UJ (all non-detects) p 
CFMW-01 0-GW 
CFMW-019-GW 
Trip Blank 
CFMW-012-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Continuing calibration (%D) 

Continuing calibration (%0) 

Laboratory control samples 
(RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37212F1 
SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Date: fO /nfr, 
Page:_f_of_l 

Reviewer: P1 
2nd Reviewer: C~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 ' 
2 1 

3 I 

4 1 

5 I 

6 1-

7 '}.. 

8 ?I 

9 

1n 

I .\lalidatioo Acea 

Samole receipt/Technical holdina times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound auantitation RULOQ/LODs 

Taroet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

Trip Blank 

CFMW-012-GW 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

Notes. 

I I Cammects 

t>.Jb. 

~ 

A- I~ 
0 /b ~\) 6. \ .... J 50 (;..- ]d ~-z.O 

5MJ 
~ 

IJO T.€>-=~ 
b. 

t-.\ V';, 

s'Al LCA!O 

tJ 
b.. 
!;:, 
D,_ 

.b__ 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-4 

460-120053-5 

460-120053-7 

460-120053-8 

460-120053-9 

CCI'/ ~z..V 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09112/16 

Water 09112116 

Water 09112116 

Water 09112116 

Water 09/12/16 

Water 09112116 

Water 09112116 

Water 09112/16 

L:\Roux Associates\Columbia Falls\37212F1 W.wpd 1 
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LDC #:_:!>_1_?._1_2._f_) VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer: I' -1 

2nd Reviewer:~ 



LDC#: ol'l..\2. r- 1 VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: F7 

2nd Reviewer: C / 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

! B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 
I 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chtorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide :GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4 .. Qioxane H1. Freon 114 

I. 1,1 .. Qichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2 .. Qichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L 1,2-Dichloroethane LL. Methyt-tert-butyt ether LLL. Hexachtorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethy/ pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethy\ pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 
; 

I 
Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene OQQQ. Methyl acetate 01. 2,2-Dimethylpentane I 

R cls-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethy\butane 
• 

' S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2 .. Qibromoethane TIT. 1, 1,2-Trich\oro-1 ,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene V\N. 4-Ethylto\uene ww. Methyl methacrylate V1. 2-Methylnaphtha\ene 
I 

W. trans-1,3-0ichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1 ,4-0ichloro-2-butene X1. 1 ,2,3-Trimethy/benzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-0ichloro-2 .. butene v1. c:-\J\\rxo '9~<Jmo M~ -\-1.-JCJ Y\Z 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long lislwpd 



LOC#: 37:;~11--f } 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

/A Were all %0 within the validation criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1- l~l~h~ I ld- '~ I 
jj 

I :< ). 1 I 
A. ,, 

-----

ICVvoa.wpd 

Page:_____{of_/ 

Reviewer: FT 
2nd Reviewer: C 

Qualifications 

I J-/uJ/A 
I 

~0 



LDC#: ~72 P· f} 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Page:__::of_/ 

Reviewer:__,_FT_,__ __ 
2nd Reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

tJ Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y 1\JM/A -- ... ~ -··. . .. -- ----- --- --- - ---- -· --·-·. - -- ··- ---- - -- -- . 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0_05) Associated Samples Qualifications 

- I "1111, h to c. e.\) - 1~ .j_J 3'\ ./ \-"V~ j-j_IAJ/b. .... o 
-+ ooy'-y £:> ~9./ M0 '"floO- ~9ol?Jla6 J~""' /A 
+- TTT 2-\· (p 

-t 1-l 1-0-~ 

-+ AA -w.y J \\ ~ De-t 

- .BB -,.?,.:> j 1Lt.j/ _b. ___li() 

-'{-

~- "'h~o/IIP <'.<!AI-1"? .jj 2-8.;' (, -i>£_,_ _\ 1_vt.JLA oJ "-1\'1 

+ 1os1 B roo.,;; I "'-p, 'T(.O- !>9 °9 't"l j ~ d..o\-/.6-

+ 0 :z.Co.~ 

+ '!(\<- 1-"·1 
+ F "J-2:>, "].,. 

t '(i -1-;Y.~ ,It IJ 

CONCAL.wpd 



LDC#: =-72-12- f) 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Plei se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
pf,J N/A Was a LCS required? 
Y I VN/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits I %R (Limits) RPD _(Limits) Associated Samples 

LaA/0 L\1.0" '0 ( ) ( ) 31 ( ."lO ) I_,_ 1:\", 

30)0€>b~ ( ) ( ) ( ) lill? LillO- ?"'!D6 (., !3 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( _)_ ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) _l ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _lot_/_ 
Reviewer: --'F--'Tc__ __ 

2nd Reviewer:~ 

. 
Qualifications 

~ IIA.ill_ ~'0 I . 

' 

I 

i 



LDC II: ?, 7:2- IJ .. F I 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_ lot / 
Reviewer: FT 

2nd Reviewer:----'-"""---

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 00/200std) 

I CAL 9/8/2016 M 0.2753 

GCMS13 c 0.5783 

HHHH 1.0894 

cc 1.6519 

JJJ 1.3950 

Where: 

Recalculated 

(RRF 20/1 00/200std) 

0.2753 

0.5783 

1.0894 

1.6519 

1.3950 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation ofthe RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2981 0.2981 9.3 

0.6188 0.6188 7.7 

1.2875 1.2875 13.4 

1.7379 1.7379 6.6 

1.4540 1.4540 2.5 

Recalculated 

%RSD 

9.3 

7.7 

13.4 

6.6 

2.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09081613 



LDC#: 3 7:2- J.;l. f) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c:?-'.. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C1,)/(A1,)(C,) 

Calibration 

Where: ave. RRF =initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A• =Area of associated internal standard 
ex= Concentration of compound, ~ = Concentration of internal standard 

Reported Recalculated 
Average RRF · RRF RRF 

# Standard ID Date Comoound (Reference internal Standard\ finitiall (CC1 (CC1 

1 l~v ~ IHo /1 \o tJ\ (151) 0. ').."\ It 1 0.'1-1'il1 O.l.l~) 

oo'-\J...- C; (1521 O.!o\ll}:( 0, <; :>-. I "?, OS.PY? 

C-C!.- (153) 1-1319 I .'1~0> \ ·1'?:> (, 
.j,jj (1541 l-%40 J. 11"1£ H"'l B 

"""' 
2 a... vi "\11./Jt. (1511 0."2-1)( b 0-::4111.0 

)0: ,;--;1 (1521 o.Co3 -::J-0 0-fo?lO 

(153) 1·1 ,>+- \-11 ~ 
l! (154) / \.s4 I 1. s='1 I 

fl55\ 

3 

1

4

1 I I /E31 I 

CON CAL 418. WPD 

Reported Recalculated 
%0 %0 

r,. .I Co./ 
\t.\ . 1 1"1·) 
o. 1 0·) 

3-Q 3-J 

lp :1 t.o7 
?-·4 '2--"f~ 

\A 1·4 
(., . 0 t,.J 

II I 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

SampleiD: ., 
Surrogate 

Spiked 

Dibromofluoromethane ~.o 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Olbromofluoromethane 

1 ,2-Dichtoroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dlchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-0ichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

4~-~ "11 
'-11.1\- qG' 

"'~A j!."'' 

sv.o 10 lJ 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"11 0 

"'G' 
g<;'j 

IOV 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: .!5 7'J-l2 F I 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: -

%Recovery= 100 * SSC/SA Where: SSC =Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry conlrol sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: 1.-eA IO '-\bO - "?"\06109 

I .J Spike -· Spiked Sample I --· ·- 1 cs II 1 csn II 1 cs11 csn I 
.I Compound { ~~fL ) Cotc:~rt~" I Percent Recovery II Percent Recovery II RPD I 

"'"·:. LCS 1 LCSD __ LCS I" LCSD I Reported I Recalc. II Reported I Recalc. II · Reported I Recalculated I 
~- 9 I ,, . c;- II 99 I "'"'~ II "t1 I Cj 1 1, 1-Dichloroethene "2-0 CJ I ~o. D '1--- 7---

I T 'J/1--"1 I 2 -;.(p II \I? I It? \1'0 II}{ !.). I-\ 

Benzene \K· ,__ I ll!-.""\ II 9 \ --
.,~ A _i e!j) 9~ 

Toluene lq. I Lti C>j "'lp ")w 9"'! "ll L.\. __i. 

Chlorob It 'W-Z. ~ \-r- ~0 \ (0 1 
/' 

)OC., I c? (., ~ \,. 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC #: 2 ]'Z-\ '2- f) Page:_1_of_1_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: FT 

2nd reviewer:~ 

ETHOD: GC/MS VOA (EPA SW 846 Method 82608) 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6.)(/,){DF) Example: 
(A,,)(RRF)(V,)(%S) 

A. = Area of the characteristic ion (EICP) for the Sample I. D. '"'-.3 A¢-. 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

(t~ ~~ ) (so) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ( I-\-5S '1 '1'5"" ") ( o.~J'I"l) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

0 . ~ "'tr 1'-Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( l ( l Qualification 

RECALC.1.wpd 
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LDC Report# 37212F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 19, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/16/16 Caprolactam 21.9 CFMW-002-GW NA -
CFMW-01 0-GW 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 

09/17/16 3&4-Methylphenol 22.5 CFMW-015-GW UJ (all non-detects) A 
CFMW-021-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample CFMW-015-GW. Using professional 
judgment, no data were qualified when one base or one acid surrogate %R was outside 
the QC limits and the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag AorP 

LCS/D 460-390153 Di-n-butylphthalate 131 (64-130) - NA -
(All samples in SDG 460-120053-1) Anthracene - 122 (70-118) 

Pyrene - 133 (63-129) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120053-1 

I SamE!Ie I ComE!ound I Flag I AorP 

CFMW-015-GW 3&4-Methylphenol UJ (all non-detects) A 
CFMW-021-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37212F2a 

SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: to/17 /J.b 
Page:_jofl_ 

Reviewer: .p 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Nole: 

1 

2 

3 -4 

5 

6' 
-7 

8 

q_ 

I llalidatioc A[ea 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

Laboralorv Blanks 

Field blanks 

Surrooale soikes 

Matrix soike/Matrix soike duplicates 

Laboratorv control samoles 

Field duplicales 

Internal standards 

Compound quanlilalion RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceplable 
N = Nol provided/applicable 
SW = See worksheet 

Client ID 

CFMW-002-GW 

CFMW-010-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

Notes. 

I I Ccmmects· 

A11\ 
1\ 

D.,A % ~v ...... P<J, (Y \v~ ..:=... ~() ~ 

0-..J 
..6, 

N 
_y..J 

1\l t!I_.S, 

.,!h..) \..~ \0 
N 

A 
A 
A 
A 

/>. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I I 

D = Duplicale 
TB =Trip blank 
EB = Equipmenl blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-5 

460-120053-7 

460-120053-8 

460-120053-9 

coy ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: I of ;;?-
Reviewer:-F7 

2nd Reviewer:~ 

2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_82700_rev01.wpd 



LDC #: ~1 'J..\d- \: ;)."'-' VALIDATION FINDINGS CHECKLIST Page: "Y- of -.... 
Reviewer: F1 

2nd Reviewer: [;/ 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY_. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dlbenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-0initro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dlchlorobenzene X. Hexachlorocyclopentacliene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK Diben~a,h)anthracene DODD. qis/trans-Decalln 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene , 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-0ioxane 

L Nitrobenzene EE. 2,6-Dinltrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. l~ophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LllL Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UU.U.Benzo(b}thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a}anthracene WV.Benzonaphthothiophene 0000. 

R. 1,2,4-Trich/orobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. ?.y t.t rtl e.~ ~\-t-M> 
. 

S. Naphthalene LL Diethy/phthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethy/naphthale_ne QQQQ. 

GOMPNDL_SVOA.wpd 



LDC#: 37 :;J-1?- fdq_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

0se see qualifications below tor all questions answered "N". Not applicable questions are identitled as "N/A". 
Y N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y tN IN/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) Climit: >0.05) Associated Samples 

~ I"' 1\lp \ \lo c...e-" - (p .!3\3 :;I"'.ll tAl? 1.\1,.0- ?9015"7 
~ 0\~0 e-9- --~-' ,\t 

-+ "\llt.l\1.. Ce!.-'-1 (p tv\ M. I'll. '"" 
.,.., ·~ \~s-

oo:oo 

- "\ \ \1\llti c..D'l- (.. f\"''"f' "Y1'.~ 1P I 
I I.\ Slo 

-

CONCAL.wpd 

Page:~of_! 
Reviewer: FT 

2nd Reviewer:~ 
~ 

Qualifications 

1-/Vo.:J/A (!J'()) 
,J/ JJ;t;, I A / 

' 

:.""J...iC JA l_tJD\ 
' I 

:.-Jv...Y.A ( \Jl) ) 
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LDC#: 31-?-12-f~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

PIEj<IS<jl see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 

~
l.JIVr Were percent recoveries (%R) for surrogates within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
N II '-'11 lUI~ OO<A"" ,...,.....,._. "''-'11 IV .._.1'-''-'11'1 ............ ,._.._.,,._., '-'''"" ._.IIVIIIO ... ._. '""'"'""'''"'II IUI~O 

# Sample ID 

(, 

(NBZ) = Nitrobenzene- d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surro~:~ate 

I"~ I. 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol- d4 

\? 
%R (Limits) 

( 14- 2>"\ ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

no 

I 7 
Page: __ of __ 

Reviewer:_____fl 
2nd Reviewer:~ 

Qualifications 

"l.'""-,JI 

II 



LDC#: ..372/;;l.. f"d.~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

,PI8}3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

lCS lCSD 
# lCSilCSD 10 Compound o/oR {limits) %R (Limits} RPD (limits) Associated Samples 

lt.,../0 1.\t,o - xi- \~\ < G.<\-t~a ( ) ( ) All 
.-2rtol5~ vv ( ) \Z--'2.. no-\rol ( ) \ 

-:};1; ( ) 1?":3 < r.. ~ -r7F'J ( ) -.1' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I l ( l I l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) I ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I l I l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) _(_ ) 

LCSLCSD.wpd 
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Reviewer: _IT 

2nd Reviewer: ~ 
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LDC #: 3 7~ 12- 'f' d-~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f~ 
Reviewer: FT 

2nd Reviewer: f2l. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

---

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: '3 J 2- I 2-- f ;)__ "'--

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _j_ of / 

Reviewer: FT 

2nd Reviewer: ____a___ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9111/2016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC#: 37.:>-1.2.. f d-o.._ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C..)/(A;,)(C,) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
Cx = Concentration of compound, C~s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF I RRF 

# Date (Initial) (CC) (CC) 

1 wJ "\\I Ia \\I. " (1st IS) \.49~ I. 4"' ">) 1·4"1 ~ 

0]~0 s (200 IS) 0· 5!"\bO 0. "'\OOlf 0 ."\00~ 
\)j) (3"IS) \·~ J.L\'1~ 1·~94 
\Ali\ (4.1S) 0."\0Z. 0. ~(:, 1 "'' 0 ·'i!o 19 
B'tt (5• IS) D·bl\G.3 n. {,C..G, I o. b<o'=> I 
J: J:...I 1s• IS\ l-014'-l \.0\ S" \ -.0~ 

2 ~ <>~I Jl• Ju. 11<! IS) )-5''\ '2-- I· S""\.:V 

?-2>35 (200 IS) o.~'lt 0-~~60 
(3" IS) 1- ~ l ~ 1- '-lt'-1 
(4• IS) 0. 'b'"\ l!. t.j v .1!.'11{. i 
(5• IS) 0. ~15'1 0-1.1~"1 
rs• ISJ \·00 .z_. I -o o :v 

3 ~~ ~lr7/lla 11st IS\ ). 4-=t"Y \•L\1-)/ 
11b4> (200 IS) o. '/. '/. '6 .;- o.<.t-t§: 

(3"1S) \.s90 lS~o 
(4"1S) 0- ~-;;-> 0-~~ 
(5• IS) 0-141,\ o-14!.. I 

,v rs• ISl It 0. "'.b\2. ... O."'llolv 

II Reported I Recalculated 

II 
%0 I %0 

o. I a. I 
o.; ,.-

I{) ·) 

0-t.\ o.t} 
3-'i 3-.K 
3-:J.---" 3- "2-
o.D 0-0 

"''~ .t,S 
'+ -y ~-2---
s.! S::· 7 
O.y o. 'I 
• -7 cj-'l 

.-,., 1- ·~ 

1- (.p \·b 
0'~ Q.}{ 
t.,.O l.-0 
\- ){ 1-k 
\~- (.. 1~-b 
~-~ ~- .,_, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: ~7:l- p. f~ "'- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C:Z -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C,)/(A,.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A,.= Area of compound, ~=Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 LMJ "1\11]1\P b. (1st IS) 1·'\-9~ 1·&.\"lJ-- I· 41-:V 

dSV e. (200 IS) 0-2>9/oO o.'>f;N.~ .0.~ 
\)!) (3" IS) I· gaoz_ _l._s30 ~0 
\AlA <••1s) 0 ·'10.;~-j 0.'/N.~ o.~~ 
EEE (s• IS) o. bfS3 0.141t>l <l/1}!. 1 
I!~ ts• IS\ l · O_L't'-J 0 _.<1 (p_\'2.- 0 .~ht]..-_ 

2 (1st IS\ 

(200 IS) 

(3" IS) 

(4• IS) 

{5"' IS) 

rs• ISl 

3 (1st IS\ 

(200 IS) 

(3" IS) 

(4.1S) 

(s• IS) 

ts• IS\ 

II Reported I Recalculated 
I 

II 
%0 

I 
%0 

I 

1· (,.. \·b 
0 ~ ')( o.J{ 
b· 0 lob _rx 1~ 
I C'.(,o 1~.~ 

5 ·"2 ._::, 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: 'O]o-ld- fDt""- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT _LL_ / 

2nd reviewer: 0~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS •100 

SamoleiD: 

Surrogate 
Soiked 

Nilrobenzene·d5 tO 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Sniked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

~IIRRr.At r. wnrl 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

g,n 'b'b 
7· 'i, 7 1i 

IO•)' \OY 

d.-1~ -;..</, 

Z,.K I 3'{, 
l-&~ I"'' 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

'iS" (J 

1f0.') 

1102--
t-18 
7~ 

l"'l ]J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ;?=}-2 12-fJ"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
qompounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \1!6. ibO- &''\01~ 

I~ 
Spike Spike 'I I CS II . 1 esc II 
Ad~,t C~nc~:,'jt;" I II II ( \A' ) Percent Recove~ Percent Recove~ 

I "'~ 1 r-~n I ('<: I" 1 r-<:n .,, olo c. -·· 

Phenol 1P .j) 31- -~ 51- ,'2- q) 1\l 40 '-10 
N-Nitroso-di-n-propylamine -,s.~ lb- l "H Gl~ '1S ~ 
4-Chloro-3-methylphenol loG . ::? G9.2 KJ..--' '!(2-- '/,.( 'i-7 
Acenaohthene 1r..s- 'li. \ qL\- 94 9.b 9(, 

Pentachlorophenol lbD 1'-,0 \l1 no I I l ttl \O(o to£, 
Pyrene 'i.O w 41..~ \Olf \.l- l \l-\ \ ~?:> \~ .,_, 

I CSll CSD I 
RPD I 

I \ 
I 

(p L, 

'7- "l/ 

4 '-+ 
9 qj 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: .3 7 ~ I :2. T d-"'1.....-/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

:a:_ GC/:e:::l(:::: r:::,::~c:~c~~~::)and verified for all level IV samples? 

2nd reviewer:~ 

~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Alll.lNJIDFll2.0) 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# Sample ID Compound 

RECALC.wpd 

Example: 

Sample I.D.W.:. %0 '7 '?;,"'\ OJS :~ 

Cone.== 

= 

G'l'3?4?1 (.,'1,) '7- (\ooJ 
l~~ 55 '-\-(~J ()51:)) 

1-'\01 

3h. 0 "''a I L 

Reported 
Concentration 

( ) 

Calculated 
C~ncentrati~n 

Qualification 



LDC Report# 37212F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 20, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-002-GW 460-120053-1 Water 09/12/16 
CFMW-010-GW 460-120053-2 Water 09/12/16 
CFMW-019-GW 460-120053-3 Water 09/12/16 
CFMW-012-GW 460-120053-5 Water 09/12/16 
CFMW-EB1-AQ 460-120053-6 Water 09/12/16 
CFMW-014-GW 460-120053-7 Water 09/12/16 
CFMW-015-GW 460-120053-8 Water 09/12/16 
CFMW-021-GW 460-120053-9 Water 09/12/16 
CFMW-002-GWMS 460-120053-1 MS Water 09/12/16 
CFMW-002-GWDUP 460-120053-1DUP Water 09/12/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-002-GWMS, no data were qualified for Barium, Calcium, Magnesium, and 
Sodium percent recoveries (%R) outside the QC limits since the parent sample results 
were greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37212F4A_RA4.DOC 



X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120053-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212F4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120053-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: ,o(,~J;\l\0 
Page:~of I.. 

Reviewer: o\'5" 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidatiao A[ea Comments 

I. Sample receipUTechnical holding times j:>.._ q \ \'l.l \\.0 

II. ICP/MS Tune p.... 

Ill. Instrument Calibration p._, 

IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks !::\ 
VI. Field Blanks \.,...A:> 'Bh:::.Cs) (c...'i2..D 

VII. Matrix Spike/Matrix Spike Duplicates ~ '-'\ <:::,.-:;;. (""\.) . "' ~ , Co.. ' ~ !U<:-\7 <..\c')C 

VIII. Duplicate sample analysis p.., ~ 

'\)0;? 

IX. Serial Dilution ~ C<'""' r?- (_; .. \ -
X. Laboratorv control samples ~ L.C..~ 

XI. Field Duplicates '._) 

XII. Internal Standard (ICP-MSl 
p.... 

XIII. Sample Result Verification p., 
VII/ "n, oil '' n<to 

t><, 

Note: A= Acceptable ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

" 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-EB1-AQ 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

CFMW-002-GWMS 

CFMW-002-GWDUP 

FB = Field blank 

(o[k> 

.'\..; 

EB = Equipment blank 

LabiD Matrix Date 

460-120053-1 Water 09/12/16 

460-120053-2 Water 09/12/16 

460-120053-3 Water 09/12/16 

460-120053-5 Water 09/12/16 

460-120053-6 Water 09/12/16 

460-120053-7 Water 09/12/16 

460-120053-6 Water 09/12/16 

460-120053-9 Water 09/12/16 

460-120053-1 MS Water 09/12/16 

460-120053-1 DUP Water 09/12/16 

Notes: __________________________________________________________________________ __ 

V:\LOGIN\Roux Associates\Columbia Falls\37212F4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holdinq times 
r-

All technical holdina times were met. 
,..-

Cooler temperature criteria was met. 

II. ICPIMS Tune 
,..-

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :!:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-uo time? -
Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
,..-

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
.r 

Was there contamination in the method blanks? If yes, please see the Blanks -validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? ...-
Were the ABsolution oercent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences r 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::. 20% for / 
waters and::; 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were.::. SX the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laboratory control samples 
r 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
,/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ot"2. 
Reviewer: ~-s<V 

2nd Reviewer: C7' 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:_z_of..Z. 
Reviewer: :::::>9 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30·120% (6020)/60-125% (200.8) .... 
of the intensity of the internal standard in lhe associated initial calibration? 

/ 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPl/>1 OOX the MDL!ICP/MSl? / 

Were all oercent differences f%Ds) < 10%? r 

Was there ~:ence of negative interference? If yes, professional judgement will be 
used to auali the data. r 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable v to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot~ 
Reviewer: -;:5~ 

2nd reviewer: (:; 

All circled elements are applicable to each sample. 

I !':~nml<> In M~tr;Y .1 h•tiTAI \ 

\ ~ w 14\1, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zil;-Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

tJc.'\-\0 l;V l'f..l. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg{Ni, K, Se, Ag, Na, Tl, V, Z~Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, l:lg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

il"lFAA ~I "" ~ R• Ro I"A (', l"o (', l"o <=• Dh "' "' 1-lo "' k' "' ~' "' Tl \1 7, "' R "' Ti 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #: :?J'l-\'Z."F·\o .. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R == Found X 100 
True 

Standard ID 

-r:oJ 
66·s.'\ 
;}6J 
\_\'.":;.\ 

c.ru 
r;_~ 
L.d 
~~-_o\ 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I B:ecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Cv... 4o -Clo<X<\'-..- 't\O~'- ~."DD1o~ 

CVAA (Initial calibration) ~ lt ."\ C'S. "'7'1. \ '- "So~\'- 0~%<?.. 
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) fe '-\~· .. ~\'- SODO """\.1.....- q~d/..~ 
~ 

CVAA (Contining calibration) ~ s. .2."'-\). ..,~\.....- ~~\....__ L o<.o o tg '?--

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Re[!cr:ted 

%R 

\~/"':'?-

q_~"'f~?-

Dfb/.~ 

\c<o ~1..1\2--

I 

Page:~ of~ 
Reviewer: ·:35=2 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 
-1 

! 

~ 
~ 

Comments: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: b]z>:Z--~""-. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer: 0. ..___ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

""JC'-. f:'?> 
\ :E\ 
LC-S 
\. -s,--~o 

tA-S 
\'-~ 

QL)'\( 
2.. '_<::><, 

~ 
2..'-.\'2::> 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
tr--\"'-. ~&s U;'\l"- 2.004\'"---' 

Laboratory control sample ~ \ - 0 'S ~ <.,____ h.:\\'---' 
Matrix spike (SSR-SR) 

'6~'-"\\ ~ _\\o ()~\...__.. 

Duplicate t-.1~ li '-'. L..'Z-%~ '--- li'L'b'S 'S 0~ \.__... 

JCP serial dilution I~ \ \~"'S,Co '(\\'---- ld\Z.\ u~ '--

I B:ecalclllated I 
I %R/RPO/%D I 
C\~(0~ 

l0~"7,Q--

[ u "Z.."' '?-----

0.~(.~9 

4.oY."\? 

Acceptable 
%R/RPD/%D (YIN) 

'9.3. "'/.."\<-- ~ 
\0~~~-%----

( G? "f-~ 

0 -~~~'<'V 

Ci.o"f~o '-J.t 

Comments: ______________________________________________________________________________________________________________________ __ 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l__of_\_ 
Reviewer: "'Z)Q 

2nd reviewer:._-rp'.L .. ,....,...-

lease see qualifications below for all questions answered "N". Not applicable questions are identified.as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y, N N/A Are all detection limits below the CRDL? 

Detected analyte results for ----=(=--0_).:_..:.~-+-------- were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(Dill Recalculation: 
(ln. Vol.) 

RD = 
FV = 

Raw data concentration \2-D -:o 8,4:0 b .1 \ '-''\ \ l._ 
Final volume (ml) 'I 

ln. Vol. = 
Oil = 

Initial volume (ml) or weight (G) r-, \ .., 
Dilution factor '>V ·, :: c.--

Reported Calculated 

# Sample ID Analvte 
Co~centr~~on 

(<Po\.\_ 
C~ncentra~~n 

:<P.\.'-
Acceptable 

(Y/Nl 

\ ~'\ ~ 'Z...S.~ ~ 
2- t\"::> ~-'L .s _..z.._ 

3 ~ S.~\.'00 ss;.,u:::;> 

l.\ G.,._ \'2Jo \'2-- ~ 
s fl..)a,_ (!....'\ 1."2--~ 

\o ~ flokD \(o'\SOO .., l--:l\ l.:l '1.:1 
9:. i?- \.:eot::> (_'{)()0 ~ 

Note:-----------------------~--------------

RECALC.4SW 



LDC Report# 37212F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

October 19, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120053-1 

Laboratory Sample 
Sample Identification Identification 

CFMW-002-GW 460-120053-1 
CFMW-010-GW 460-120053-2 
CFMW-019-GW 460-120053-3 
CFMW-012-GW 460-120053-5 
CFMW-EB1-AQ 460-120053-6 
CFMW-014-GW 460-120053-7 
CFMW-015-GW 460-120053-8 
CFMW-021-GW 460-120053-9 
CFMW-002-GWDUP 460-120053-1 DUP 
CFMW-01 0-GWDUP 460-120053-2DUP 
CFMW-015-GWMS 460-120053-SMS 
CFMW-015-GWMSD 460-120053-SMSD 

1 
V:ILOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37212F6_RA4.DOC 

Collection 
Matrix Date 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 
Water 09/12/16 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrite/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA SW 846 Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-confo'rmances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB1-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Ana lyle Concentration Samples 

'CC< AQ 09/12/16 Chloride 181 ug/L All samples in SDG 460-120053-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For CFMW-015-GWMS/MSD, no data were qualified for 
Total Cyanide percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

4 
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Spike 10 RPD 
(Associated Samples) Analyte (Limits) Flao AorP 

CFMW-015-GWMS/MSD Total cyanide 24 (~20) J (all detects) A 
(CFMW-002-GW 
CFMW-01 0-GW 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD RPD, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120053-1 

I SamE!:Ie I Anal~te I Ftaa I AorP I Reason 

CFMW-002-GW Total cyanide J (all detects) A Matrix spike/Matrix spike 
CFMW-01 0-GW duplicate (RPD) 
CFMW-019-GW 
CFMW-012-GW 
CFMW-014-GW 
CFMW-015-GW 
CFMW-021-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120053-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120053-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37212F6 
SDG #: 460-120053-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticn Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Soike/Matrix Soike Duolicates 

VII. Duplicate sam ole analvsis 

VIII. Laboratorv control san::u~_les 

IX. Field duplicates 

X. Sample result verification 

XI "" '"" '' rloto 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I,, 

N = Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-002-GW 

CFMW-01 0-GW 

CFMW-019-GW 

CFMW-012-GW 

CFMW-EB1-AQ 

CFMW-014-GW 

CFMW-015-GW 

CFMW-021-GW 

CFMW-002-GWDUP 

CFMW-01 0-GWDUP 

CFMW-015-GWMS 

CFMW-015-GWMSD 

I I Comments 

If:>., q \ ,'2-\\ \.f' 

A 
~ 
P\ 

I~I.A) I ~~::: [cs) 
S"\..10 MS:lv- c '-' , , ~ 
~· '00? 
~ \..,C.~"V 0 S,.<?-~ 

/ 

v 
!A 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120053-1 

460-120053-2 

460-120053-3 

460-120053-5 

wo '\c;:..h9') 460-120053-6 

460-120053-7 

460-120053-8 -

460-120053-9 

1-k.'<~SF, 460-120053-1 DUP 

\.'07 460-120053-2DUP 

Co-> 460-120053-8MS 

~ 460-120053-8MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

Water 09/12/16 

I 

Notes. ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37212F6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorQanics (EPA Metho~ ~) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. _.....-

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? ---
Were the proper number of standards used? ~ 

Were all initial calibration correlation coefficients > 0.995? 
.,..... 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV only) / 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? -
Was there contamination in the method blanks? If yes, please see the Blanks ../ 

validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD),::. 20% for 
waters and,::. 35% for soil samples? A control limit of~ CRDL(:: 2X CRDL for soil) / 
was used for samples that were,::. 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SOG? 
,.... 

--Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.... 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 
/ 

,.... 
Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

Page:~ofZ.
Reviewer:~o-

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? /" 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ./ 

X. Field blanks 

Field blanks were identified in this SDG. "' 
Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

Page: 2-ofL 
Reviewer: "3§) 

2nd Reviewer: C / 

Findings/Comments 



LDC #: ':>l'Z.-\7..(?\0 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ID P~1 

1 pH ToS Cl F NO~Q, so,Q::P..Q... Atk CN NH, TKN TOC Cr6+ CIO 

1 pH ros Cl F N'o:No, so 0-Po, AikeN NH, TKN roc Cr6+ CIO 

('}..C·. '\ I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO ( U&..-tho-<;0 

pH TDJ; Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

{JC. \0 PH;{DS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH ':fos Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

a.c.:. \HZ..- pH TDS Cl F NO, NO, SO, 0-PO AlkttN.1H, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk ~ NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO S040-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 
1 pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ Cl04 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO, 

I ni-l Tn!': r.1 I= Nn. Nn. !':n n_pn Alk r.N NI-l. TI<N Tnr. r.,p, .. r.1n 

Page:_1_of_1_ 

Reviewer: J D 
2nd reviewer: ~ 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37212F6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:Jd!llh_ Associated sample units: ug/L 
Sampling date: 09/12/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

' · · · -· · · -lank I Rinsate I Other: EB Associated Samples: All 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37212F6FB.wpd 

Page:___lot \ 
Reviewer:. 6~ 

2nd Reviewer:__9 
~ 



LDC #: 37212F6 

METHOD: lnorganics (See Cover) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? 

Page:-Lof.\_ 
Reviewer:~ 

2nd Reviewer: c.-...._ 

N N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
·• of 4 or more, no action was taken. 

Y N N/A Were all duplicate sample relative percent differences (RPD) :o_ 20% for samples? 
LIVONLY: 

(;jJ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n M• • ........ 0 0 J>cn 11 • • <1 

11/12 w Total CN 24 (<20) 1-4, 6-8* J/UJ/A (det) 

Comments: 11/12: Total CN > 4X 
*EB not associated (different matrix) 

37212F6.wpd 



LDC #: /), 10.~(::(/) Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_'_ of_'\_ 

Reviewer: .::30 

Method: lnorganics, Method ~ ~ 
2nd Reviewer:._.._a .... __ _ 

The correlation coefficient (r) for the calibration of C)-..) was recalculated.Calibration date: ~\ I'S, \ l ~ 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R- Found X 100 

True 

Type of analysis 

Initial calibration 

::LC\.J \"::>'.70 
Calibration verification 

J:G'-.'l I b'.d6 
Calibration verification 

'j_c0 [0'.2--\ 
Calibration verification 

Where, 

Analvte Standard 

s1 

s2 

s3 

C-~ s4 

s5 

s6 

s7 

o-J ~ 
/Lu,g~'-

~ 

(Sl.l. J.. \."U,"\_~\.. 

fi-.lo;,(!)JO,_. rJ \,00~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or ,.Z r or ,.Z (Y/N) 

0 0.0164 

0.01 0.562 0.99986 0.99993 

0.025 1.27 ~-".( 
0.05 2.51 

0.1 4.95 

0.2 9.71 

0.4 18.8 

~ _'-\ /}..(..~ \'- j0<~,-"'1~ lo~"''$.-
I 

Z~'- ~'6;/.(r ~Sf.,¥ 

\~"- L<::.O '/.e._ leoo?.f-- '4 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

-K~~ 



LDC #: 5'\'2 .. \.'l-~ 

METHOD: lnorganics, Method ~ ~' 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:._a ........ ,_'---

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

L-C~ Laboratory control sample 

q~,"S 

\-"'-~ 
Matrix spike sample 

tt:>~\\S 
'Q ..:>i" Duplicate sample 

\~\'/,A) 

S= 
D= 

Comments: -*9co -

TOTCLC.6 

Element 

\."Y~ 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True/D 
(units) (units) 

~~L'-" ~'S~'--
(SSR-SR) 

?,-p, \.)~\._ z.oc:>-'0 \. '-

~<>S \~() ~'- \~ 0 ~·~~,\ '--

I Recalc:111ated 

II 
S:eeotted 

I I Acceptable 
o/oR/RPD %R/RPD (Y/N) 

[-o'S- (1(.:{- [GS.&:/1.~ ~ 

~~0 '(_'?;,-- l~o·f..~ ~-'.4_ 

Q%~'<'\) Of..~~ ~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method--'~~===---~-=-=---

Page:~ of~ 
Reviewer: ~~ 

2nd reviewer: 

fllease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I~ N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
~ N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (:~') W\Js, /,_;~-')--) reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

rp::,-:... \.:"-:~:, ~\...__ 

'Q \\-=-~ 

Sample ID 

\ 

2. 

.s 
'-\ 
'S 
lo 
'l 
% 
~ 

Recalculation: 

Analvte 

W\:1,._ 

c..~ 

WO:o,\,..;D?. -,.._) 

t-\c..<:-~S', 

C..i 

P,., I~"'-' t.o-, 

oQo ..... -? 
\0<:, 

\IS 

l. ~.XI.l,\o ::,~ '- '- "'1" 's. -=- 1 :z:~z... 0 \ '--

1-Z...t>"Z...~'- 'f-l~'") 
~ '"'::) - 'l. ZS,o ...,~ \ '-

Reported Calculated 
Conc~(~ration Conce~~ation Acceptable 

(u>.(l.l ('-''I'\....) CY/Nl 

0,~.0 ~-s.o ~ 
"(?;~ 1.~"'2 0 I 
\"'l..'~C> '1'1... "3,0 

48;cco 4aoO'D 
l'2;\ l~\ 

L\\IQDDO ll(\\o\:)'00 

Z...bl Z.<OI 
'bl.\ L. """'\ '- ;<,~.;, "Z... '<V'<o \ '\. 

&-~~\'-' ~ :<,.~'- -1/ 
'-..) .._, 

Note: _____________________________________ _ 

RECALC.6 



"I I L IL I :Will.J1Lj LABORATORY DATA CONSULTANTS, INC. 
:, , , ..... , , , • , 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

LC>C:: 
Raux Associates, INC 
209 Shafter Street 
Islandia, New York 11749 
Attn: Mr. Michael Ritorto 

November 8, 2016 

SUBJECT: Columbia Falls Aluminum Company, Columbia Falls, Montana, Data Validation 

Dear Mr. Ritorto 

Enclosed are the final validation reports for the fractions listed below. These SDGs were received 
on October 6, 2016. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project #37228: 

SDG# 

460-120143-1' 460-120223-1 
460-120318-1,460-120379-1 
460-120477-1' 460-120581-1 
460-120664-1' 460-120751-1 

Fraction 

Volatiles, Semivolatiles, Metals, Dissolved Metals, Wet 
Chemistry 

The data validation was performed under Stage 4 guidelines. The analyses were validated using 
the following documents, as applicable to each method: 

• Phase I Site Characterization Sampling and Analysis Plan, Columbia Falls Aluminum 
Company Facility, 2000 Aluminum Drive, Columbia Falls, Flathead County, Montana, 
November 2015 

• USEPA, National Functional Guidelines for Superfund Organic Methods Data 
Review, August 2014 

• USEPA, National Functional Guidelines for Inorganic Superfund Data Review, 
August 2014 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update liB, January 
1995; update Ill, December 1996; update lilA, April 1998; IIIB, November 2004; 
update IV, February 2007; update V, July 2014 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Roux Assocfates\Columbia F alls\37228COV.wpd UL-SF 



Level IV 14,559 pages-DL Attachment 1 

EDD LDC #37228 (Roux Associates, Inc.- Islandia, NY I Columbia Falls Aluminum Company, Columbia Falls, Montana) 

(3) Metals D.Metals CI,F CN· N03/ 

DATE DATE VOA SVOA (6020A (6020A Alk. NH,·N so, F (335.4/ Hard. NO,-N TDS TSS 
DC SDG# REC'D DUE (82608) (8270D) /7470A) /7470A) (23208) (350.1) (300.0) (300.0) 90128) (2340C) (353.2) (2540C) (2540D) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 460-120143-1 10/06/16 10/27/16 10 0 9 0 - - 12 0 12 o. 12 0 12 0 - - 12 0 12 0 12 0 11 0 11 0 

B 460-120223-1 10/06/16 10/27/16 10 0 9 0 - - 10 0 10 0 10 0 10 0 - - 10 0 10 0 10 0 9 0 9 0 

c 460-120318-1 10/06/16 10/27/16 9 0 8 0 - - 12 0 12 0 12 0 12 0 - - 12 0 12 0 12 0 11 0 11 0 

D 460-120379-1 10/06/16 10/27/16 - - - - 6 0 - - 6 o· 6 ·O 6 0 - - 6 0 6 0 6 0 5 0 5 0 

E 460-120382-1 10/06/16 10/27/16 2 0 1 0 - - 3 0 4 0 4 0 4 0 - - 4 0 4 0 4 0 3 0 3 0 

F 460-1204 77-1 10/06/16 10/27/16 3 0 2 0 - - 9 0 9 0 9 0 9 0 - - 9 0 9 0 9 0 9 0 9 0 

G 460-120581-1 10/06/16 10/27/16 2 0 1 0 - - 10 0 10 0 10 0 10 0 - - 10 0 10 0 10 0 9 0 9 0 

H 460-120664-1 10/06/16 10/27/16 4 0 3 0 - - 6 0 6 0 6 0 6 0 - - 6 0 6 0 6 0 5 0 5 0 

I 460-120751-1 10/06/16 10/27/16 2 0 1 0 1 0 - - 1 0 - - - - 1 0 1 0 1 0 - - - - - - I~ 
li 

alai T/CR 42 0 34 0 7 0 62 0 70 0 69 0 69 0 1 0 70 0 70 0 69 0 62 0 62 0 0 0 0 0 0 0 0 68 



The attached zipped file contains ten files: 

File 
I) Readme_ ColumbiaFalls _II 0716.doc 

2) 
460-120143 -I_ TestResultsQC _ v l.xlsx 
460-120223 -I_ TestResultsQC _ v l.xlsx 
460-120318-1_ TestResultsQC _ vl.xlsx 
460-120379-1_ TestResultsQC _ vl.xlsx 
460-120382-1_ TestResultsQC _ vl.xlsx 
460-120477-1_ TestResultsQC _ vl.xlsx 
460-120581-1_ TestResultsQC _ vl.xlsx 
460-120664-1_ TestResultsQC _ vl.xlsx 
460-120751-1_ TestResultsQC _ vl.xlsx 

Format 
MS Word2003 

MS Excel 2007 

II/07116 

Description 
A "Readme" file (this document). 

A spreadsheet for the following SDG(s): 

460-120143-1 
460-120223-1 
460-120318-1 
460-120379-1 
460-120382-1 
460-120477-1 
460-120581-1 
460-120664-1 
460-120751-1 

37228A 
372288 
37228C 
37228D 
37228E 
37228F 
372280 
37228H 
372281 

No discrepancies were observed between the hardcopy data packages and the electronic data deliverables during EDD population 
of validation qualifiers. A 100% verification of the EDD was not performed. 

Please contact Christina Rink at (760) 827-1100 if you have any questions regarding this electronic data submittal. 



LDC Report# 37228A 1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
Trip Blank 460-120143-7 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/08/16 Dichlorodifluoromethane 21.1 All samples in SDG UJ (all non-detects) A 
160-120143-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Compound %0 Samples Flag A or P 

09/17/16 Dichlorodifluoromethane 44.3 All samples in SDG UJ (all non-detects) A 
Bromomethane 26.8 160-120143-1 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in ten 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120143-1 

I Sample I Com~ound I Flag I AorP 

CFMW-025b-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-026-GW 
CFMW-043-GW 
Trip Blank 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-025b-GW Dichlorodifluoromethane UJ (all non-detects) A 
CFMW-026-GW Bromomethane UJ (all non-detects) 
CFMW-043-GW 
Trip Blank 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration verification 
(%D) 

Continuing calibration (%0) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228A1 VALIDATION COMPLETENESS WORKSHEET Date: /~f-;/Jt, 
SDG #: 460-120143-1 Level IV Page:_Lof 
Laboratory: Test America Inc. Reviewer: 1'- 7 

2nd Reviewer:_--;;:::::7__,:..:::.._ 
METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I .\lalidatico A[ea I I Comments 

Sample receiotffechnical holdinQ times ktA 
GC/MS Instrument performance check b 
Initial calibration/ICV A t:;,<-0 9~ 1"!>9 ...... ,~ho {r-- I C\1 .t.. 7-0 -
Continuing calibration ::,.vl I CCIV _!!: -z_.(_) 

Laboratory Blanks A 
Field blanks NO \'b ::::!.\-
Surrogate spikes D.. 
Matrix spike/Matrix spike duplicates A 
Laboratory control samples A \.L!l> 

Field duplicates NO 0.=~ ... (p 

Internal standards 

Compound auantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025b-GW 

CFMW-026-GW 

CFMW-043-GW 

Trip Blank 

CFMW-029-GW 0 

CFMW-DUP1-GW 0 
CFMW-028-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 

CFMW-026-GWMSD 

"q~ rJ - :¥1 II :Z. r7 

6. 
.b. 
A 
A 
/',. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228A 1 W.wpd 1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120143-2 

460-120143-4 

460-120143-6 

460-120143-7 

460-120143-8 

460-120143-9 

460-120143-10 

460-120143-11 

460-120143-12 

460-120143-13 

460-120143-4MS 

460-120143-4MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

I 



LDC #:.____,o'--1'-"'7--'-Z.---'B'--A- ) VALIDATION FINDINGS CHECKLIST Page:~ of~ 
Reviewer: !" 7 

2nd Reviewer: r/ 

and relative 

and relative response factors (RRF) within 

Level IV checklist_8260B_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: F1 

2nd Reviewer:~ 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- ---

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene fVlAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane 888. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Ch\orohexane C1. Heptane 

D. Chloroethane DO. Chtorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethy\benzene EEE. sec-Buty\benzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1.4-Dich\orobenzene HHHH. 1 ,4-0ioxane H1. Freon 114 

I. 1,1-Dichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydroturan P1. 3-Ethylpentane 

Q 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethyibutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyctohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrach\oroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene WV. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthaiene 

W. trans-1,3-Dichloropropene VVW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trlchloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trlmethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. I ·-

COMPNDL_ VOA_Long Jislwpd 



LDC #: o l'Z.-7.- SA } VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I II 0 

Y/N tAlA V VVI \;> gn /VL.If v•nl Ill I U IV YUIIUUUVI I VI 1~'-"IIU VI ..:."-U /U'-": 

~ 

Finding %0 
# Date Standard ID Comoound (Limit: <20.0%) Associated Samoles 

- "'I"' h 1t> \C.V \~ -art .jj 2\.) ~ 

~o'O 

JCVvoa.wpd 

Page: /of_/ 

Reviewer: FT 
2nd Reviewer:~ 

Qualifications 

_1- /V...J/A tJ.YJ 
I 



LDC#: 3 =t 1/z. fj -A, / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

ci
;~e see qualmcatlons oe1ow ror au questions answerea ·w·. Not appucame ques11ans are 1aemmea as ··NtA··. 

-!-:--'f.-7N"I'/IA?- Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
VI N A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y YJ/A Were all %0 and RRFs within the validation criteria of ~20 %0 and >0.05 RRF ? 

'-"' Finding %0 Finding RRF 

Page: /of_2 

Reviewer:~FT~--
2nd Reviewer:___Q -

# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications H" h1li~J ""'-1" I -l~ I 'tU I I ~ ,, 1-ljtJ/A- (" Q) 

CONCAL.wpd 



LDC#: ~ 71...-z---fJ A;) VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:____.!_ of_/ 

Reviewer: FT 

2nd Reviewer: Q 

METHOD: GCMS 8260 B 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 1 DO * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 2011 00/200std) 

I CAL 91812016 M 0.2753 

GCMS13 c 0.5783 

cc 1.6519 

JJJ 1.3950 

Where: 

Recalculated 

(RRF 2011 00/200std) 

0.2753 

0.5783 

1.6519 

1.3950 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean ofthe RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2981 0.2981 9.3 

0.6188 0.6188 7.7 

1.7379 1.7379 6.6 

1.4540 1.4540 2.5 

Recalculated 

%RSD 

9.3 

7.7 

6.6 

2.5 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09081613 

i 

..__ 



LDC #: "'3TJ.- "2 BA I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: Q:....._ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C0)/(A1J(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A:,= Area of compound, A"= Area of associated internal standard 
Cx = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF 

# Standard ID Date Comoound (Reference Internal Standard\ !initial\ ~~ ICC\ 

1 ~\j-1::, "'I r1 h ~., "" 
1151) o. ""121 0. :l.'-\1 (p 0.1-411... 

t 1.: I o (Y (152) o.~:>l&g o.-e:;;s: I 0.~7 

e.c.. (153) 1-,.~ 19 I· S'~B 1-~'1 ro 
jjj (!54\ l- '-\940 \- 3'1-s- l- ?<'f~ 

""'"' 
2 (151) 

(152) 

(153) 

(154) 

1155\ 

3 

Reported Recalculated 
%0 %0 

1"' ,cy I (.. ·'l 
\0 . 7-- 10· 2-

<i. l SS· } 
y . I 4. I 

I 
I 

i 

1
4

1 I l 1~1 ! II ! II 

CONCAL 41S.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: _ _,__,__ 
(/="'" 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampleiD: (0 

Surrogate 
Spiked 

Dibromofluoromethane 
,6'().0 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-ciS 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

9?-'? ]0\ 

~<I. 1/ "\l,. 
L.\5" .5" 9\ 
G'l·1 lo~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

10\ 0 

"'\\.. 
"'] 
\0">-, IJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37:itZ-'8/\) VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: .9 -

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 • {SSG - SC)/SA 

RPD = I MSC- MSC 1• 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: _ __,\-'--\ ...;.~._.;;;\2-''----------

'I I 
Spike Sample Spiked 1~iple Ad!t Concen"tf\~tion Concentrtn 

Com~ound < """1\A <~<<¥I ,J.. ( l.t ;, 

{~;H1~~¥r~~~:t~~m; u 
M"i,.~y;-f:~~":'.::~.:'· .. ~1!- ~~~";~?>:•.:• ... :.<~ M~ M~n ··~ M"n - -

1, 1-Dichloroethene w.o z.o-u \.JO I"'' 'b 1?;.:? 

Trichloroethene 1--~ . I l-1-l 
Benzene -z-o.~ II( '1----

Toluene w-1.. I 'i: . .:? 

-- 1'1-'2--Chlorobenzene 
,, j, ~-~-"' 

· SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

Mot' · ~. · M•trlx .';ni"o I MSlMSD 

Percent Recovery Percent Recoverv I RPD 

o. "oool• 

'4f "11 9:2-- "tY (p (.. 

10 ItO 1oB I& \0 10 ' 
I 

JO '7-- lt:J:z_.. '11 '11 I I 11 

IO J JO I i\ 9\ 10 It? 
to7 lo7 "!~ '1~ I I \I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC. WPD 



LDC#: 3]nf3A / 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery ; 100 • SSC/SA Where: SSC = Spiked sample concentration 
SA ; Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: 1-V:- :J:ItO- ~ 1\'2.-0 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
Ad:11 

Concen~j{ion 
I II II I Compound ( lA! \....-) (0\ 1..) Percent Recove!1 Percent Recove!X RPD 

'·''"?1/'"''' 'll*"l'il .. . ' .,,~ti$,\1 
I I II I II I Recalculated I \;~1~.f.~~{fJ-~·~)j~~~····t LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. Reeorted t~'·:Ytf'~:.~i' -'·" .""feo">',,.. ,:::.~., ·,,(.r. .; ,._,_;''?i'P 

1, 1-Dichloroethene -z.o.o .J-)~ l'i.4 1--'A- qy qP.. 

Trichloroethane ~-y.O \10 no ~ 
Benzene \)( .!..\- "P- ");v --------Toluene I 4· 1 "1;- 4b ----I I 14·1 I! 41 41 t--J Pr-~ 

/ 

Chlorobenzene 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: '?/7-~BA) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: cr/ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
l-!-.c-F.~Nu_/A"- Were all reported results recalculated and verified for all level IV samples? 
l--J,L-!'LDN"-'/A"- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%5) 

L!(t,O - ~~\I -t. 0 c.. c._ 
A, = Area of the characteristic ion (EICP) for the Sample 1.0. \..C.,'::. 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

Cone.= {~o \\J.-'1} ( sV J internal standard 

I, = Amount of internal standard added in nanograms 
(ng) ( '1-S I?S?4)\ \.1?1j) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). I '1 . ) 

Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound (_ ) ( l Qualification 

RECALC.1.wpd 



LDC Report# 37228A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027 -GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/17/16 Hexachlorocyclopentadiene 22.3 All samples in SDG NA -
2,6-Dinitrotoluene 21.5 460-120143-1 
2,4-Dinitrotoluene 20.2 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag A or P 

LCS 460-390998 2,4-Dinitrophenol 40 (45-125) All samples in SDG UJ (all non-detects) p 
460-120143-1 

LCS 460-390998 Acenaphthene 111 (58-107) All samples in SDG NA -
Acenaphthylene 110 (61-106) 460-120143-1 
Naphthalene 105 (51-98) 

LCS 460-390998 Pentachlorophenol 9 (54-120) All samples in SDG R (all non-detects) p 
460-120143-1 

X. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 
5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to LCS %R, data were rejected in nine samples. 

Due to LCS %R, data were qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120143-1 

I Sample I Compound I Flag I A orP 

CFMW-025b-GW 2,4·Dinitrophenol UJ (all non-detects) p 
CFMW-026-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027-GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-025b-GW Pentachlorophenol R (all non-detects) p 
CFMW-026-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228A2a 

SDG #: 460-120143-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: 1° ;?--v/1 /.,. 
Page:_6f_l. 

Reviewer:---1"2-~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

'1' -2 

-
3 -4 

-
5 

6 -7 

8 
~ 

9 

10 

11 

12 

13 

Ar1>~ 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet comoound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-025b-GW 

CFMW-026-GW 

CFMW-043-GW 

CFMW-029-GW 0 
CFMW-DUP1-GW 1) 

CFMW-028-GW 

CFMW-027 -GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 

CFMW-026-GWMSD 

Me> 'ti<>O - 0'9 099 ~ 

lA tA-
A 

f:,.._ I /5.,_ "/ .. ~0 =- ';20 {y 

!:J'Ii 
.b 
N 
A 
A 
6.....:l L~":::> 

NO D - .\-,-;;-

" .D 
.!::. 
{) 

1-. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120143-2 

460-120143-4 

460-120143-6 

460-120143-8 

460-120143-9 

460-120143-10 

460-120143-11 

460-120143-12 

460-120143-13 

460-120143-4MS 

460-120143-4MSD 
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1CA/ ...... ~0 
co( ~2-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 



LDC #: ~ 7 1-"'l. 'e:l A ~""'-' VALIDATION FINDINGS CHECKLIST Page:_L_ot_;?.-
Reviewer: t-7 

2nd Reviewer: I o...........-

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
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Reviewer: P-1 

2nd Reviewer: 1~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY .. 2,3,5-Trimethylnaphthalene 

B. Bis {2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benza(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC: Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. DibenzJa,h)anthracene DODD. c;ls/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-dl-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene " 

K Hexachloroethane DO. Acenaphthy/ene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bls(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

I 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1 ,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Olethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
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LOG#: S7 ~ ?-13 A ,;lee..., 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I £l't 1'\lfl"'\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

.....>( N N/A V VVIV t-'VIV<;#I I~ \,.Ill lVI <;;'IIVV.:> \ /U..., J QIIU IVICiliVC I 'Ci:OtJVII"'<;;; lc:oi'-'~VI .;1 \I '\1 "' J YWILIIIII IIIVU IVU VI ILCIIQ lVI Gill \JV\J;::! QIIU Vr VV;:) ! 

Y(N N/A Were all %0 and RRFs within the validation criteria of s20 %0 and ,Q.OS RRF? 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

t- '1/17/!& ~cv - 'f ')( ?-Y·~ II I I 
r or/3..3 "filr.. EE: ~I· ~ / 
t /(f.. z.o ' :2-- .Y 
'-- -·· 

CONCAL.wpd 

/ / 
Page:_of __ 

Reviewer: FT 
2nd Reviewer: <;;. 

Qualifications 
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LDC #: '?I ::?-'2 "B A. ~ <C 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

fP~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD !Limits) Associated Sa moles 

IL 7 41.0-O'lD""'f:> 1·\\-\ '\-0 < 4<;"-\'r9 ( ) ( ) A II 
C!& \II < 93-to1 ( ) ( ) 

00 110 < "I - JOI,J ( ) ( ) 

·5 to5 < .SI-96! ( ) ( ) 

IT 9 ( qo-}-p.~ ( ) ( ) I; 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ( ' ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( l ( l 

LCSLCSD.wpd 

Page: _!__of_! 

Reviewer: _El 
2nd Reviewer: 0-t--
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LDC #: o 7"2-'2 K J't ..1 "'-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: __ /of __ 

Reviewer: FT 

2nd Reviewer: Q____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

!CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: 3 77-- "")A)( 7'\ Ol Cl... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C,)/(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, As= Area of associated internal standard 
Cx =Concentration of compound, C15 =Concentration of internal standard . 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I RRF 
# Date (Initial) (CC) (CC) 

1 wt-4- c;/n!lv t;_ (1st IS) 1. t-~o1l( I· <..o'? I·S..-09 

0~"!>?. WI. (2~1S) O-K2 '21\- 0.1'5 ,., 0.1~1"1 

G!C::i (3"1S) l·b\:.(p l· 0 ?$"" \.o"?>S'"" 
tALl (4.1S) 0 -"1141- 0."11 "b 1 

0 ·"'' 131 
85E"" (5• IS) t:J. &1o~b o.~1 'i 1 o.glll!) 
I ::I: I rs• ISl \·O!.I-:6-., I . 0 't "";:) I· O'f ?-, 

2 11st ISl 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11 . IS\ 

(2"' IS) 

(3"1S) 

(4.1S) 

(5• IS) 

rs• IS\ 

II Reported I Recalculated I 

II 
%0 

I %0 I 
14-lJ /'-I .0 
"1· 2- 9 ·}--
2- . 1 :~-, I 
(). 0> 0 . (, 
I . -z...- /.h 
o.~ n . ..;-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: r;. 7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

SampleiD: ..W9 

Surrogate 
Spiked 

Nitrobenzene-d5 10· (.) 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 
' 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

'((.Sll 'i.lo 

'6.(:,1 <i.1 
<;(.lo'1 ~~ 

'f?f'1" :t.~ c; l(p 

~·1~ 111 
r,.t..1 1,.7 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

w 0 

~1 

<61 
2-1-
'il 
/,1 II 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: '37J2 ~Ad-..._ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:--~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSG - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __,l_o_-"~---1..!1 _____ _ 

I I 
Spike Sample Spiked Sample 

Add~,\ C~n=j~on conce~1ltion 
Compound ( L.\91 \..-) ( \.( 1--t 

"" 
I~ M<:n v 

"" M<:n 

Phenol i-2>- 'b 'i2>. ~ tJr? 2.10 30- l,. 

N-Nitroso-di-n-propylamlne 'i? .;;. "63·? !, 14-7 <IJ-0 
4-Chloro..a-methvlohenol 'ii~- ~ ~?-"? tJO bO ·"' 

(p'J,-. ~ 

Acenaphthene C/,2.. :? <j(-o.? "'\:? 'il(.,..f •;p .. '\, 

Pentachloroohenol lit>/ tlo/ I \?--~ 1 ~'21' 
Pyrene '>{"?,"'.;> '67·?;:> l 13-'1 i"'·r 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Mot,;y Sn;ko Moh · ·So · , no nli ,,, I MSlMSD 

Percent Recoverv Percent Recovery I RPD 
I 

Roeol< "• ,,, "' 
:,? 1>?> ?>/ ":?1 l"Z- /')---

90 90 "''l.- % 7 7 
1~ 13 ~~ ~ --;.... ?-----
).0 !.j toO tJ "'14 "Ji \:, ~ 

l'+ 7~ ~"2:> 11'3 I l !/ 
Si<>J 'I(") 4~ 4~ I 7 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC #: 672--z. &"' "J ~.._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samplellaboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 DO • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~ %> 0 - ? 'J b"'\9 b 

I I 
Spike Spike I I CS II ·ICSD II 
Ad ed Concenl1!iP" 

I II II Compound (~ \- ) (>1.9 ) Percent Recove~ Percent Recove!.X 

I ,-,~ " 1 "~n I,-,~ 1 ""n "' "' 
Phenol ~.o ~#>- 1.0.0 1-JA ~5 0; 
N-Nitroso-dl-n-propylamine &3.~ 10'-l to<). 

4-Chloro-3-methylphenol r.o:1 lv 11.. / 
Acenaohthene ''i.'/. -7 \I I \!I / 
Pentachloroohenol t<t-'1 "1 1 L_ 
Pyrene 1.1 'i' !; \-D 1 to l t.JT>./ 

~ 

I CSll CSD I 
RPD I 
/ 

L_ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: 
2nd reviewer: 

FT / 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
c2 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = <Alll.lN.liDFll2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample I.D. Ld.-'> '-tl.r o- :. "''Q '1" B T'\ 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= (~t-\t..o:;'l-?) (Y..oo J (1- J (tooOJ I, = Amount of internal standard added in nanograms (ng) 

V, = Volume or weight of sample extract in milliliters (ml) or ( &.11\l. B) ( 1-·+o~) (~'SI!l) 
grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 
Vi' () ~d (v Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025a-GW 460-120143-1 Water 09/13/16 
CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-EB2-AQ 460-120143-3 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-056b-GW 460-120143-5 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120143-4MS Water 09/13/16 
CFMW-026-GWDUP 460-120143-4DUP Water 09/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag A orP 

Barium 233 225 3 (<30) - -

Calcium 52700 51100 3 (<30) - -

Copper 4.5 1.4U 105 (<30) J (all detects) A 
UJ (all non-detects) 

Iron 172 164 5 (<30) - -

Magnesium 18700 17800 5 (<30) - -

Potassium 898 864 4 (<30) - -

Sodium 35400 34200 3 (<30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120143-1 

I Saml:?:le I Anal~te I Flag I AorP I Reason 

CFMW-029-GW Copper J (all detects) A Field duplicates (RPD) 
CFMW-DUP1-GW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120143-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228A4a 
SDG #: 460-120143-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date: lo\'2-l.\ktl 
Page:_\ of~ 

Reviewer: (""')S2 
2nd Reviewer: CAL 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

v'" 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~lidaticc Area I I Com meets 

Samnle receint/Technical holdina times b.. ~.\\::, \\\/1 
ICP/MS Tune h. 
Instrument Calibration p..... 

ICP Interference Check Sam ole IICS) Analysis ~ 

Laboratory Blanks P\ 
Field Blanks w'V '2'¢>-=-7~ 
Matrix Soike/Matrix Soike Duolicates 

-~ \VB-::. (\..""Y; 
Duolicate samole analvsis ~ Pu\2 

r;: ~ -=.(..~ Serial Dilution 

Laboratorv control samoles t>.. LL.."::> 
Field Dunlicates sv-J 'c.Q -;_ ( """"\ ''l-."""""' 
Internal Standard IICP-MS\ ~ 
Sam ole Result Verification [X 

I~. -" '_, n-•- ~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

CFMW-025a-GW 460-120143-1 

CFMW-025b-GW 460-120143-2 

CFMW-EB2-AQ 460-120143-3 

CFMW-026-GW 460-120143-4 

CFMW-056b-GW 460-120143-5 

CFMW-043-GW 460-120143-6 

CFMW-029-GW 460-120143-8 

CFMW-DUP1-GW 460-120143-9 

CFMW-028-GW 460-120143-10 

CFMW-027 -GW 460-120143-11 

CFMW-022-GW 460-120143-12 

CFMW-011-GW 460-120143-13 

CFMW-026-GWMS 1\\\ 460-120143-4MS 

CFMW-026-GWDUP \. 460-120143-4DUP 

L:\Roux Associates\Columbia Fa!ls\37228A4aW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

Water 09/13/16 

I 



VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holdino times were met. / 

Cooler temperature criteria was met. / 

II. ICP/MS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
,.... 

Were %RSD of isotopes in the tuning solution s;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set~up time? / 

Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90~11 0% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? 
,..... 

Were the ABsolution oercent recoveries (%R) with the 80-120% QC limits? r 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? lithe sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::, 20% for 
/ waters and.::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.::, SX the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? 
,..... 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:__iof 2.. 
Reviewer: 0 <:::::> 

2nd Reviewer: &~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) c of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? r 
IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICPll>1 OOX the MDL(ICP/MSl'? 

_,-

Were all oercent differences (%Ds) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to oualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable _,-
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. ,/ 

Tamet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:~fZ... 
Reviewer:-:5~ 

2nd Reviewer:~ 
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_}_ oil 
Reviewer: 7\V 

2nd reviewer: ~ 

All circled elements are applicable to each sample . 

. 

1n • -·· · Li<:t IT AU 

\-\'2...- w ~~~'fs~(c},J c \(c';£)Q~~(M¥g ~i~~~a~Mo, B, Sn, Ti, 
'-' '::"' ·y ~ - '-' ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

laox~-~.1.\ \ ) AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.. -·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

f.: I= AA ., "' ~. "' "' r, r. r. r. r. "' o" "' "' ...,, .,. I<" "' ~ ••· Tl ' 7, "' " "' Tl 

Comments: Mercury by CVAA if performed 

ELEMENTS.wpd 



LDC#: 37228A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 08/7000) 

A\, "" Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration tua/U 

Analyte 7 8 

Barium 233 225 

Calcium 52700 51100 

Copper 4.5 1.4U 

Iron 172 164 

Magnesium 18700 17800 

Potassium 898 864 

Sodium 35400 34200 

Page:_Lof\ 
Reviewer: 0 V 

2nd Reviewer: M/ 

RPD Qual. 
(<30) (Parent Only) 

3 

3 

105 J/UJ/A (deVnd) 

5 

5 

4 

3 

I \L DC F I L E S E R V E R IV a II d at 1 on IF I E L D 
DUPLICATESIFD_inorganici37228A4a.wpd 



LDC #: b1?.2<$P...~o..... VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

:r.o_\) 

00'.~ 

;!:.<:.'\) 
\'-'<.'\~ 

<:'-"! 
[-:.'S;; 
c_c_.__; 
\10','-19 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration (in ug/L) of each analyte in the JCV or CCV source 

I 8:ecah::1dated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICPIMS (Initial calibration) 'S\::, ~-'W:J~\\...- ~0""' \ '-- \"0<::>"(~ 
._, ~ 

CVAA (lnilial calibration) ~ $ --.1~\'-- S~'-' \..O"D(.~ 
'---' 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) '?- l¥\01..\ '-':'\ \'-' S.ooo~'- <=\.B.'/.~ 
CVAA (Contining calibration) \~ ~ .L...£..0~'-- ':::; ~'- \0~""(;,~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:eQcd:ed 

%R 

l'OO'f/_~ 

\ oo '1~ '?-

0..~/.~ 

\0~ "'!...~ 

I 

Page:~ of~ 
Reviewer:~ 

2nd Reviewer:_____c,. 

Acceptable 
(Y/N) 

~ 
.\ 

~ 

~ 

Commenffi: ______________________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC #: '?..1.'1..~~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: C::,'i::;> 

2nd Reviewer: 9 ..-

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI X 100 
(S+D)/2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample 10 

~\\'\'6 

\' \."" 
'-C-.-'S, 
IOc\.~ 

r-s 
'" C,QC) 

'V'-'~ 
\c"'-.,rz... 
~!2--
\'6 '-..\.'1 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
~s C\.~-0\ v:"(\'-' \~0~\.'--

Laboratory control sample 
~ -z_ '1.. ~ v~\.'- 2-~ l..lf\. \ '-

Matrix spike (SSR-SR) 

~ 1 -\ '2--~ \_ '---" ~~'--

Duplicate 
~ \ \ \o 't::.<t> ~ '-'" \\ '-;..9Cl ~ \ '---

ICP serial dilution ~ \ '-\ " "\. \o "'~ '- \ '*lo'-\~~ '--

I eecalc1llated I 
I o/oR/RPD/%0 I 

0...?:::. "I- ?--

~q u/_ (<._ 

l\'"2-~'?-

D."-\{'.~ 

Z-'7.....~/_v 

Acceptable 
%R/RPD/%D (YiN) 

q~~;: 'R. ~ 
~ C2,. <f. 1?-

(\"L y_{<-..... 

0,'--\: '%~ 

z_--z.._=r:o .....y 

Comments: ________________________________________________________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_ofl 
Reviewer: "ZS;J 

2nd reviewer: & "' c 

PJ! ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
fy' N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y/ N N/A Are all detection limits below the CRDL? 

~elected analyte results for _ _,(~\_")_,L. __ ~-'--,__ _______ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. = 
Oil = 

# 

IRDliFVliDill 
(ln. Vol.) 

Raw data concentration 

Recalculation: 

Finalvolume(ml) 12_~., 0,~\o~oc..,\'-
lnitial volume (ml) or weight (G) I,_..J 
Dilution factor '\;) :\ =: z_.. 

Sample ID Analvte 

\ As 
'2... ~ 
'-\ G... 
~ c..'-"-
(,<? ~e._ 

"'\. \-"A.. 
% \L:_.....__j 

s ~ 
\.0 1-'\-Y'-
\\ ~e....-
\ "'2- ~ 

Reported Calculated 
Concentration Concentration Acceptable 

_b)Q, \. '-,)_ (\.,8\.\.._) (Y/N) 

o.q-s D.C....'7 _""\ 
"6,"2.0 2:::;Lo 
~qoo S,~c:)D 

1::,.:"\. S.::\ 

Zoi Z.C"'\ 
\~cD \'b"loo 
'i?l:::l·~ ~. 

2\oe>CO '2,0t::J:::£:) 

~ ,-z...._ \.'2-
bk>,\ 2L ,\. 
\.~C.O \.<6~ ~ 

Nore: ___________________________________________ __ 
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LDC Report# 37228A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120143-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-025a-GW 460-120143-1 Water 09/13/16 
CFMW-025b-GW 460-120143-2 Water 09/13/16 
CFMW-EB2-AQ 460-120143-3 Water 09/13/16 
CFMW-026-GW 460-120143-4 Water 09/13/16 
CFMW-056b-GW 460-120143-5 Water 09/13/16 
CFMW-043-GW 460-120143-6 Water 09/13/16 
CFMW-029-GW 460-120143-8 Water 09/13/16 
CFMW-DUP1-GW 460-120143-9 Water 09/13/16 
CFMW-028-GW 460-120143-10 Water 09/13/16 
CFMW-027-GW 460-120143-11 Water 09/13/16 
CFMW-022-GW 460-120143-12 Water 09/13/16 
CFMW-011-GW 460-120143-13 Water 09/13/16 
CFMW-026-GWMS 460-120 143-4MS Water 09/13/16 
CFMW-026-GWMSD 460-120143-4MSD Water 09/13/16 
CFMW-026-GWDUP 460-120143-4DUP Water 09/13/16 
CFMW-029-GWMS 460-120 143-8MS Water 09/13/16 
CFMW-029-GWMSD 460-120143-8MSD Water 09/13/16 
CFMW-029-GWDUP 460-120143-8DUP Water 09/13/16 
CFMW-022-GWMS 460-120143-12MS Water 09/13/16 
CFMW-022-GWMSD 460-120143-12MSD Water 09/13/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB2-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analvte Concentration Samples 

CFMW·EB2·AQ 09/13/16 Chloride 189 ug/L CFMW-025b-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples} Analyte (Limits) (Limits) Flaa AorP 

CFMW-029-GWMS/MSD Fluoride 111 (90-110) - J+ (all detects) A 
(CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW) 
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Spike 10 MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A or P 

CFMW-026-GWMS/MSD Orthophosphate as P 75 (90-110) 78 (90-110) UJ (all non-detects) A 
(CFMW-025a-GW 
CFMW-025b-GW 
CFMW-026-GW 
CFMW-056b-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-029-GW and CFMW-DUP1-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag AorP 

Sulfate 18300 ug/L 18300 ug/L 0 (<30) - -

Chloride 1000 ug/L 999 ug/L 0 (<30) - -

Fluoride 3370 ug/L 3370 ug/L 0 (<30) - -

Total cyanide 366 ug/L 357 ug/L 2 (S30) - -

Ammonia 113ug/L 72.1 ug/L 44 (<30) J (all detects) A 
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Concentration 

Analyte CFMW-029-GW CFMW-DUP1-GW RPD (Limits) Flag AorP 

Nitrate/Nitrite as N 1850 ug/L 1830 ug/L 1 (<30) - -

Hardness 214000 ug/L 214000 ug/L 0 (<30) - -

Alkalinity 226000 ug/L 238000 ug/L 5 (<30) - -

Total dissolved solids 319 mg/L 312 mg/L 2 (<30) - -

Total suspended solids 6.1 mg/L 5.3 mg/L 14 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and field duplicate RPD, data were qualified as estimated in 
eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120143-1 

Sample Analyte Flao AorP Reason 

CFMW-029-GW Fluoride J+ (all detects) A Matrix spike/Matrix spike 
CFMW-DUP1-GW duplicate (%R) 
CFMW-028-GW 

CFMW-025a-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-025b-GW duplicate (%R) 
CFMW-026-GW 
CFMW-056b-GW 
CFMW-043-GW 
CFMW-029-GW 
CFMW-DUP1-GW 
CFMW-028-GW 
CFMW-027 -GW 
CFMW-022-GW 
CFMW-011-GW 

CFMW-029-GW Ammonia J (all detects) A Field duplicates (RPD) 
CFMW-DUP1-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120143-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120143-1 

No Sample Data Qualified in this SDG 
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LDC #:_"'37'-"2,.,2,8A"'6"---- VALIDATION COMPLETENESS WORKSHEET 
S DG #:_4::r:6":'0,_-1,_,2~0_c14"'3"'-1-'--,--
Laboratory: Test America. Inc. 

Level IV 

-$9 

Page:~of "2.. 
Reviewer: <S~ 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia-l£(EPA Method 350.1). Chloride. Fluoride. Sulfate (EPA Method 
300.0), Total Cyanide (EPA Method 335.4). Hardness (SM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540Dl Cl'I?Ou. -? (e;>P., M~ CXoShP...) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc a[ea I I Comments 

I. Samole receioVTechnical holdino times p,.., q\ \'"3:,\ \\0 

II Initial calibration ~ 

Ill. Calibration verification p... 
IV Laboratory Blanks p,_ 
v Field blanks ,<?,\ A. ) ~~-=- (_~) 

VI. Matrix Spike/Matrix Spike Duplicates ~ ~\..'9-== $:&_. \.As_,_ ~~ 

VII. Duplicate sample analysis /A. ~07 
VIII. Laboratory control samples ~ Lcs.\ '9 ~ SJ?-\A.. 
IX. Field duplicates sw ~~c.-,-~) 
X. Sample result verification k 
XI ,..,, 

'" ,, ' "" ~ 

Note: A = Acceptable NO = No compounds detected 
R = Rinsate 

o =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet FB = Field blank 

Client ID 

CFMW-025a-GW 

CFMW-025b-GW 

CFMW-EB2-AQ \-.)0 '-'JS '« \S:> 

CFMW-026-GW 

CFMW-056b-GW 

CFMW-043-GW 

CFMW-029-GW 

CFMW-DUP1-GW 

CFMW-028-GW 

CFMW-027-GW 

CFMW-022-GW 

CFMW-011-GW 

CFMW-026-GWMS 4~ -:;,oo..u ~z t-J'<'<,., eN 

CFMW-026-GWMSD .}_. 1 1, ~ ~ 

CFMW-026-GWDUP ~~' \-\w-.& ""<::S (Is<, 

CFMW-029-GWMS ,'j()o. '' 

L:\Roux Associates\Columbia Falls\37228A6W.wpd 1 

EB = Equipment blank 

LabiD Matrix Date 

460-120143-1 Water 09/13/16 

460-120143-2 Water 09/13/16 

460-120143-3 Water 09/13/16 

460-120143-4 Water 09/13/16 

460-120143-5 Water 09/13/16 

460-120143-6 Water 09/13/16 

460-120143-8 Water 09/13/16 

460-120143-9 Water 09/13/16 

460-120143-1 0 Water 09/13/16 

460-120143-11 Water 09/13/16 

460-120143-12 Water 09/13/16 

460-120143-13 Water 09/13/16 

460-120143-4MS Water 09/13/16 

460-120143-4MSD Water 09/13/16 

460-120143-4DUP Water 09/13/16 

460-120143-8MS Water 09/13/16 

I 



LDC#: 37228A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120143-1 Level IV 
Laboratory: Test America. Inc. 

Date: 10\2'-'c\1\"' 
Page:...Zof Z.. 

Reviewer: 4Q 
2nd Reviewer: Q,./"" 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS (SM2540D) 

Client ID Lab ID Matrix Date 

17 CFMW-029-GWMSD '3co,;J 460-120143-SMSD Water 09/13/16 

18 CFMW-029-GWDUP ~ 460-120143-SDUP Water 09/13/16 

19 CFMW-022-GWMS ~ 460-120143-12MS Water 09/13/16 

20 CFMW-022-GWMSD .l., 460-120143-12MSD Water 09/13/16 

21 

22 

23 

24 

I" 
Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falts\37228ABW.wpd 2 



.DC#: '{;,~--z...~ VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethocG, { .D ) 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
...... 

Cooler temperature criteria was met. 
, 

II. Calibration 

Were all instruments calibrated daily, each set-uo time? r 

Were the crooer number of standards used? ..-

Were all initial calibration correlation coefficients > 0.995? 
_.,-

Were all initial and continuing ca!ibr8tion verification %Rs within the 90-110% QC / limits? 

Were titrant checks oerformed as reauired? (Level IV onlvl / 

Were balance checks oerformed as reauired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix soike duolicates and Duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:;_ 20% for 
waters and ~ 35% for soil samples? A control limit of.:::. CRDL~ 2X CRDL for soil) / was used for samples that were.:::. 5X the CRDL, including when only one of the 
duplicate samole values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0' QC limits? 

VI. ReQional Qua/itv Assurance and Qualitv Control 

Were performance evaluation (PEl samoles oerformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

_,..--

---

Page:_J,ot_s__ 
Reviewer: ~"<::"::> 

2nd Reviewer: ~ 

Findings/Comments 



LDC #: :;··yz2.~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample. Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ;-
to level IV validation? 

Were detection limits < RL? "' 
VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
.--

Target analytes were detected in the field duplicates. 
,.... 

X. Field blanks 

Field blanks were identified in this SDG. r 
/ 

TarQet analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:~f'Z.. 
Reviewer: zt.D 

2nd Reviewer: {;'/ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

lsamole 1n 

I pH TDS cS F NO NO 'SQ" ~ ;;k CN 'N;:; TKN TOG Cr6+ CIO '- /' 

~ ~ .--'~'---""' ~ 

I pH TDS Cl F NO ::-NQ, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

1 pH TD...S c1 F No;N'o,so, o-Po, Alk YNN'H, TKN Toe cr6+ c1o 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c..,..---' 

{j..C'_lS, I pH /od11 F NO NO, SO, 0-PO Aik'scN NH, TKN TOG Cr6+ CIO Kl ~ <;K \SS~ -I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

OJ.;-. \lo-\~ I pH TDS !Cl.:&)No, NO, fo~-PO, Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, 'So: 0-PO, Alk CN NH, TKN TOG Cr6+ CIO 

~'.\'\-UJ I pH TDS Cl F NO, NO, SO, 0-PO, Alk,6~~H, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk ~ NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F N03 NO, SO, 0-PO, Alk CN NH3 TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37228A6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!d9.LL Associated sample units: ug/L 
Sampling date: 09/13/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank type: (circle one) Field Blank I Rinsate I Other: Associated Sam les: 2 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228A6FB.wpd 

Page:~of_i__ 
Reviewer: 0~ 

2nd Reviewer:______Q,. 



LDC #: 37228A6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? 

Page:~of_l_ 
Reviewer: .:Q 

2nd Reviewer: .<::::b. 

~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
/1 of 4 or more, no action was taken. 

IY' N N/A Were all duplicate sample relative percent differences (RPD) .:0 20% for samples? 
iVELIV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ >In .. ,,,· . ,,, ' ' I>Pn II . . o\ 

16/17 w F 111 (90-110} 7-9 J+det/A (de_!l 

13/14 w OP04-P 75 (90-110} 78 (90-110) 1-2, 4-12* J-/UJ/A (nd} 

Comments: *EB not associated (different matrix) 

37228A6.wpd 



LDC#: 37228A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

I norganics, Method See Cover 

Concentration 

Analyte 7 8 RPD (<30) 

Sulfate 18300 (ug/L) 18300 (ug/L) 0 

Chloride 1000 (ug/L) 999 (ug/L) 0 

Fluoride 3370 (ug/L) 3370 (ug/L) 0 

Total Cyanide 366 (ug/L) 357 (ug/L) 2 

Ammonia 113 (ug/L) 72.1 (ug/L) 44 

Nitrate/Nitrite-N 1850 (ug/L) 1830 (ug/L) 1 

Hardness 214000 (ug/L) 214000 (ug/L) 0 

Alkalinity 226000 (ug/L) 238000 (ug/L) 5 

TDS 319 (mg/L) 312 (mg/L) 2 

TSS 6.1 (mg/L) 5.3 (mg/L) 14 

Page:~of~ 
Reviewer: ~ 

2nd Reviewer: e.:,. c 

Qualification 
(Parent only) 

JdeVA (det) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37228A6.wpd 



LDC#: 61&'22> ~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method S-,eo ~ 
The correlation coefficient (r) for the calibration of c.-0 was recalculated.Calibration date: q_\ \'3. \\\0 

Page:~ of~ 
Reviewer: <:::<§0 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_:::l:bJ 4--u.:s:: 
Calibration verification 

::16) \'b'-1.<6 
Calibration erification 

::sDJ \2,,;-'-'<~ 
Calibration verification 

Analyte 

~ 

~ 

'0~"? 

)-)Os(~J 

Where, 

Standard 

s1 

s2 

s3 

54 

s5 

56 

s7 

~uv-& 
0 ,z.>.z......:=_\. ........ 

'-' 

\~~ ....... 

lJ::t~l?~\. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr r orr (Y/N) 

0 0.0225 

0.01 0.655 0.99979 0.99986 

~'* 0.025 1.2 

0.05 2.37 

0.1 4.73 

0.2 9.41 

0.4 18.3 

--.;:: -<:''-"L. 

0 :L'>'o.. \ '-...... \.0~~-~ \EX:,"/. f?... ,'-\ 
2-~'-- q~::>!.R ~\oY~ 

\~\.__ q~r.~?-- C\"S.%~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··---------------------------------------------

-*\2o~~ 



LDC#: ,;l~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer:_,:::§2 

2nd Reviewer:~ 

METHOD: lnorganics, Method $ea....-~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC..-~ 
laboratory control sample 

\~'..'?:,~ 

t4S Matrix spike sample 

?Z~ 

\)u~ Duplicate sample 

l:>-10 

S= 
D= 

Element 

"-<CJ<S 

~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

b%~'--- "'S"S"\~'---

(SSR-SR) 

z:u--~~ '- -za::o~\L. 

~\ ~::W"""' '2>_ I ,"\~ '--. Z\.\-~~'-

I Recalc1llated 

II 
ee~otted 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

Ci.o~'Y.?- <;.os.r.~ ~ 
I 

\.\.\..~1-~ \.\.\. ~.~ 

0 "/ ~ '?:...?::'-. ) OC:~'<''V 
4 

Comments: ______________________________________________________________________ ======================================::: 

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method___,~-==-~-=.:=----

Page:~ of~ 
Reviewer: -zs:::-:> 

2nd reviewer: t> / 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ( \") ~~<;,S reported with a positive detect were 
recalculated and verified using the followmg equation: 

Concentration= \-F..:>¥~ Recalculatio~ ~~ ~ ""j:_'t> .e<-1'-') 

\.) 9:>"'-'-\. + 
-c:::. \0 V'-"'2;'-' 
0 ~ o-cL..t-> 
\) - 'S;;Ovv-..\ -

# Sample 10 

I. 
2-

3 
t.t 
.:s 
& 
"1 

~ 
~ 
(0 

l\ 
\ 7_ 

Analyte 

\:\,_,;:., ,C("_ 

~~~~z-~ 

~\ 

Ct--2l 

~\:·~~""" 
\'QS-----.) 

'{.....)'<:\-... 

\S'S 
~ 

\0~-.:.., 

\00-s)~z._~ 
h.\..1~ . .;:, . .-c,.,..;~ 

___) 

Reported Calculated 
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LDC Report# 3722881 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31,2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
Trip Blank 460-120223-8 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/16/16 1, 1,2-Trichloro-1 ,2,2-trifluoroethane 31.6 All samples in SDG NA . 
Cyclohexane 25.3 160-120223-1 
Methyl cychlohexane 26.0 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228B1_RA4.DOC 



LDC#: 3722881 VALIDATION COMPLETENESS WORKSHEET Date: l~k}P/a 
SDG #: 460-120223-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:__lof 
Reviewer:=---t:::' 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

a 
7 

t 
-

9 

10 

11 

12 

13 

I llalidatian Area 

Samole receipt/Tecl1nical holdino times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duolicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-GE 

CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

Trio Blank 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

M\? 1-1-f,.'O - 3<'11 Go 4lP 

I I 
b. 112. 

D. J 

A ~w f)lo ~9 
[::.. 

A 
~'() 11? - I -
A 
N 0~ 

A ~\0 

N 
A. 
6. 
A 

A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228B1W.wpd 1 

Comments 

;:._ ~~I "ba 
I 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-8 

460-120223-9 

460-120223-10 

460-120223-11 

(v 1 Cl[ .1b U7 

Col :E,Z{) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09114/16 

Water 09114116 

Water 09114116 

Water 09114116 

I 
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Page:~ of_::_ 
Reviewer: r 7 

2nd Reviewer: ~ 



LDC #: ~11-~13 I? ] VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: ~ 

2nd Reviewer: ' 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene PJlAA. Ethyl tert-butyl ether At. 1 , 3-Butadiene 

B. Bromomethane BB. 1,1 , 2, 2-Tetrachloroethane BBB. 4-Ch\oroto\uene BBBB. tert-Amyl methyl ether Bt. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane Ct. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4-Dichlorobenzene HHHH. 1 .4·Dioxane H1. Freon 114 

I. 1,1·Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene !Ill. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dich/orobenzene JJJJ. Methacrylonitrile Jt. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 
' 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane ' 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethy[ pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methy/pentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

il P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

I Q. 1 ,2-Dichloropropane QQ. 1, 1-Dich/oropropene QQQ. cis-1,2-Dich/oroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethy/pentane 

T. Dibromochloromethane TT. 1,2-Dibror:noethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans~1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1 ,2,3-Trimethy/benzene 

Y. 4-Methyl·2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro--2-butene Yt. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Zt. 

COMPNDL_ VOA_Long list.wpd 



LDC #: 37-z.,Zfj B ) 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
,,,-... YY<.A .... <.All IIULir;..ol ......... IIUI<.A~L'-'11 V'-'LIII,._.<ALIVII ..:;;o~.-..LIY .... I"' <...<LL<.AL].C..VU <AIL .... I '-'""'-'II,....,, u ... lVI VOVII lli..;JLIUIIIVIIL< 

YIN lN!A Were all %D within the validation criteria of ~20 %0? 

Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

+ O!hlol \Ia \C..\J- 8 ITT ~\.c.:, o.J...Y 
1' ' :.'!>?C:, dS.'? 
+- TTTI 2.(,. '0 ' 

ICVvoa.wpd 

/ 
Page:___Lof_ 

Reviewer: FT 
2nd Reviewer:____.9. 

Qualifications 

\tt1JJV /A ("N'() ) 
I 1.. / 

I ) 



LDC #: ?:0 ~z..B \3 } 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _;;;f / 
Reviewer: FT 

2nd Reviewer: Q_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

!CAL 9/16/2016 M 0.2701 

GCMS8 c 0.3415 

cc 1.4599 

JJJ 1.2868 

Where: 

-

Recalculated 

(RRF 20/1 OOstd) 

0.2701 

0.3415 

1.4599 

1.2868 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSO 

(Initial) (Initial) 

0.2727 0.2727 10.8 

0.3549 0.3549 14.6 

1.4405 1.4405 9.1 

1.2803 1.2803 9.8 

Recalculated 

%RSD 

10.8 

14.6 

9.1 

9.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 8 



LDC#: ~J"Y"Z-B\? J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: '9 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF - RRF)/ave. RRF 
RRF = (AJ(C1,)/(A.J(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 
A;= Area of compound, A• =Area of associated internal standard 
Cl( = Concentration of compound, C1s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl linitiall _LCCj_ (Ct:;l 

1 U!A]-"6 illOiu.P W\. (151) 0.'2.. "11-7 o. 2. q;-e, -o.~ 

0'100 6 (152) 0. 39-1"'1 '() ' ~,..,-o.j o.~-4 
c.c... {153) I· 1-\-4-0~ I. 'to<:lf 1' '-1-<PI 
,J .. .\.J (154) \. :2-803 I. Y'l "S:"" \. ?--""\'C' 

"""' 
2 (151) 

(152) 

(153) 

(154) 

(ISS) 

3 

1
4 

I I I /~I I 
CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

0.? 1.-? 
<£' ?:, ~·~ 
-;,.~ "Y-2--
1-:i!-- j_.L 

II I I 
I I I 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer·:----'-c-'2'--;"'" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

s I 10 ample : 

Surrogate 
Spiked 

Dlbromofluoromethane ~.LJ 

1,2-Dich1oroethane-d4 

Toluene-dB 

Bromofluorobenzene \J 

I 10 Sample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dlchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp;e : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I 10 Sample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1-\"1·4- ""' \lfl "\':. 
L 11'·0 t'\L 
GlJ, (d \0 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found R~_ported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

-9"1 0 

tiS 
'1"1 
vv 1 " ) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #; o 1,._1-~ P., ) 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:___EI 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 • SSG/SA 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) 

Where: SSG= Spiked sample concentration 
SA = Spike added 

LCSC = Laboraolry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~ jo Y.~o ~ ·y, \ <a<\-l, 

Spiked Sample 

Benzene 

Toluene 

7-' 

").. 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: ~11-'VO ~) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c__/ 

N/A Were all reported results recalculated and verified for all level IV samples? 
/~,--';7.:--;:'NC!:/A?- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6,l(I,)(DF) Example: 
(A;.)(RRF)(V,)(%S) 

!:& y, A,. = Area of the characteristic ion (EICP) for the Sample J.D. 
compound to be measured 

A;. = Area of the characteristic ion (EICP) for the specific 
internal standard 

-;..q<j ~ ?J c~.o) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) S"'1 't\o ~ (0.~2.'~) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

3 .o ~~ /v Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228B2a 

Laboratory Data Consultants, Inc. 

ProjecUSite Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flao A or P 

09/20/16 N·Nitroso-di-n-propylamine 20.5 All samples in SDG UJ (all non-detects) A 
3&4-Methylphenol 30.4 460-120223-1 UJ (all non-detects) 
2-Nitroaniline 22.3 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSJD Compound %R (Limits) Samples Flaa A orP 

LCS 460·390998 2,4-Dinitrophenol 40 (45-125) All samples in SDG UJ (all non-detects) p 
460-120223-1 

LCS 460-390998 Acenaphthene 111 (58-107) All samples in SDG NA -
Acenaphthylene 110 (61-106) 460-120223-1 
Naphthalene 105 (51-98) 

LCS 460-390998 Pentachlorophenol 9 (54-120) All samples in SDG R (all non-detects) p 
460-120223-1 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to LCS %R, data were rejected in nine samples. 

Due to continuing calibration %D and LCS %R, data were qualified as estimated in nine 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120223-1 

I Sample I Coml?:ound I Flaa I AorP 

CFMW-034-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
CFMW-035-GW 3&4-Methylphenol UJ (all non-detects) 
CFMW-042-GW 2-Nitroaniline UJ (all non-detects) 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW 2,4-Dinitrophenol UJ (all non-detects) p 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Pentachlorophenol R (all non-detects) p 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(%R) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228B2a 

SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;o)2.jt, 
Page:_Lof_/ 

Reviewer: r2 
2nd Reviewer: I 0 / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ~alidaticn A[ea 

Sample receioVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound ouantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-c:i vJ 
CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

11 I"MP> 1.\-l.o- "':f\0 qq-lb 
12 

13 

I I Comments 

AtA 
A 

-A,A 'Jjo ~f) .6. -2.0 (Y /cY~ 30 
...sv.J C:::C+' 6 w 
A 
tl 
A 

/:.>. 1\(.,o~ I :1. o II\-~ - ll- k.~ I '() 
,s,.....) l(L_,':) 

tV 
A 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-9 

460-120223-1 0 

460-120223-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

L:\Roux Associates\Columbia Falls\37228B2aW.wpd 1 
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VALIDATION FINDINGS CHECKLIST Page:_L_ot_:?-
Reviewer: 1'7 

2nd Reviewer: 0"~/ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_82700_rev01.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page: 7---of .,_.. 
Reviewer: F"' 

2nd Reviewer: &'...........---
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Bis (2-chloroethy\) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo{b)fluorene C1. 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis{2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol ll. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1.4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Oiethylphthalate LLL Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-0ichlorophenol N1. 

0. 2,4-0imethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-0ichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-0imethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene {1MOT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo{b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo{e)pyrene wwww. W1. 

X Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-0imethylnaphthalene xxxx. X1. 

Y. 2.4,6-TrichlorophenoJ YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

, Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 
----- I 
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LDC #: <.3 72. 2. k' )0 ~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

se see qualifications below tor all questions answerea "N". Not applicable questions are 10entifiea as "N/A". ~~e~ 
\.. y riJ N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

.'£/!11 N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
y I-</ A Were all %D and RRFs within the validation criteria of s20 %D and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%1 (Limit: >0.05) Associated Samples 

t 'i/!1 /Jv ~V-¥- ;< 7-2-:..3 lo/1 ~ 'Ito- 3 "JJ'n 
i of3 ?::> Et;;' 0>/·s-' I 

It_ 1<1< 1-<J.;z...- J 

- cr /za/1/, a.ev- c... J '2..0.1- All - f'///3 
- d3<// iXG/6,)61, !>o ·'I I 
- 13.8 ~)... ~ If 

.... 

CONCAL.wpd 

Page:__(af_ / 
Reviewer: FT 

2nd Reviewer: C\_ 

Qualifications 
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J 
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LDC #: ?:r] P 2 "B fj ~ ct_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

fPI9!ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD 10 Comoound %R (Limits) %R (Limits) RPD (Limits) Associated Saf!!P.!es 

1L 7 41.;0 -?flO '1"1 fl IH\ '\-0 ( '\-<;" -1?-9 ( ) ( ) A \I 
1!)6 \I I < SS-1o1 ( ) ( ) 

00 110 ( '-\-IOl..J ( ) ( ) 

·5 lOS" ( .Sl-96> ( ) ( ) 

TT 9 ( o;'-} - p.~ ( ) ( ) l; 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) c _j 
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Reviewer: _EI 

2nd Reviewer: ~ 

Qualifications 
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LDC #: ?, 7'2-2 f(,d a1 "'-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

;;' 

Page: __ /of __ 

Reviewer: FT 

2nd Reviewer: _G 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: <..37 '2- "2- ~ ,.8 0> Q.... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ ~f 7 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC#: 37~~ ~Olo.. VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: CJ.r 

~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(~,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,.= Area of compound, A,. = Area of associated internal standard 
Cx =Concentration of compound, ~ = Concentratie,n of internal standard · .. 

··---·- ----

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 WI-t}- '11111\v b.. (1st IS) J.!-\011, I· C..o'? 1·!-.09 

0 ~ '!> _?., "" 
(2""1S) o- &: HI\- o:qs 1'"1 o. lSI"'! 

6C'::1 (3'IS) 1-or:.<P '. t:) ?S'" J.o-:,s-
UL\ (4.1S) o -"P"t~ 0."\1 'b J o ·"''l3 I 
8if: (5" IS) 0' &l:.l!.lJ o.~1 'i I o.rn~) 

:r:r-.I rs• ISl l ·OLJ.S ~ 1·0 't ?:I 1-0'-1-')...., 

2 l!M-0 "'1[2:0 h (? A. f1sl ISl J. 4'4S.\:,. 1·'-l"'"\ \ ·f"l'1 
0";4) ,g, (2""1S) 0 .~"fbU 0.9019 v -90\9 

pp (3'IS) \.SVOt.. \. (,0(.? J.l.,oo 
!AlA (4.1S) o."ffJ.I 0. <;(ICJO Q.I(K_1-<) 

Bm;' (5" IS) O-G.40 o. c'o<Wq Q.(.J...\{)5> 
:r.:r:T rs• ISl I ·D\ '-l-4 0."'\11:. ""\ 0 ·"tl.b 9 

3 11• . ISl 

(2""1S) 

. (3'IS) 

(4.1S) 

(5• IS) 

rs• ISl 

II Reported I Recalculated 

II 
%0 I %0 

14. (.) ('t.O 
"l· 2-- "t ·}---
2.- • 1 ). . I 
o. V; 0." 
l· '2--- (,]., 
'().-:;- n.s 

0 ·:V 1[).).--

V·-/ o7 
lp ·7 t,.7 

1-7 ·n 
o. I o-;-; 
:0·7 ':>,. 7 i 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G = / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS ;i 
Sam ole ID: 

Surrogate 
Spiked 

Nitrobenzene--dS lo.c) 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamoleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Where: SF =Surrogate Found 
SS ; Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

i.~ ~ 

~Alp Cft; 

10·'-f (0~ 

j-. fb ~')5 

~.JOj ,; 
!o .l{ 4 C.'i 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

r£ () 

'K 
~~ 
--;;:: 
11-7 
~t>il 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 37J?..'>{tjC)..-. VALIDATION FINDINGS WORKSHEET 
Matrix Spike!Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___E[ 
2nd Reviewer: .S: 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 • (SSC - SC)/SA 

RPD = I MSC - MSC I • 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: _ __,tc:O~.:!:'~-'-.J.JIL-____ _ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

Spike Sample. Spiked Sa~ple I Matrix Spike II Matrix Spike Dorpl:te I' ~ MSIMSD J 

Adde Concen ;t!on Concen t1on L J 

( 1--) ( "1 ( 1.( \.-i Percent Recovery Percent Recove __ _ RPD 

lc::=--···_e--·=:J·- r ~~~ ri:s; IIIJ/"· II 21: 1 ~=~~ II R~p;gert I :;Jc II R;p~rted I RecaJc I! Reported ! Recalc !I 
Phenol 71 17-- 1_1')..--

7 I 1 '>(:,.? I "63·? II ~ ll..J..!..7 I ._a.o II 9o I 9o II 9L- t;j/o 
I o:.~~. ~ I ~,_, ·"? II ~o II bo ."\ I r,..1--.:? ll1"?:> I 13 II -;s:- 1& ~ I ,__.. 

q.1.. ;::, I g-o . -:; II tJO II c;.{. .4 I '\{ t- • ~ II 1.o Y I 1-o 4 II "'1"1 __"jj_ .;;; I ~ 

I L"'7 lliol II I II \?-~ I 1 ~'2( II ll-/- I 7V II IS'?:> !s'1:> I I I II 
Pyrene I <b.,,? I en·? II 1 1113-'1 I .,.,. r II 'i<>J I 'L<"' II -=t ~ 4~ 7 I~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LOG #: 37-J-'2 &"',tJ'.,)...._ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:__.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \.C-l:> %> 0 - ? 9, b"'\9 ~ 

I I 
Spike Spike I ICS II . I CSO II 
Ad ed Concent~n 

I II II Compound ( \..- ) (II\ ) Percent Recove!l: Percent Recove!l: c=- -~ 

.. - _j 

Phenol .o '1--1>- 1.0.0 1-)A- ~5 s;" 
N-Nitroso-dl·n-propylamine &2>.~ JO'-) to <j-

4-Chloro-3-meth I henol r.o:1 j{.. -g, 

Acena hthene 
'7,'1{ ./ Ill \!I 

Pentachloro henol t~A i '1 
Pyrene 'i' \'() 1 (0 1 

1 cs£1 csn I 
RPD I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 1 0_0% of the recalculated results. 
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LDC #: 37J-2- 55 8 J«:._ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: cJ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(I,)N,)(DFJ(2.0) 
(A,)(RRF)0/,)N1)(%S) 

A, = Area of the characteristic ion (EICP) for the 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract In milliliters (ml) or 
grams (g). 

v, = Volume of extract injected in microliters {ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanuo 

II Sample ID Compound 

1,0)(?-) 
)(}-L)o) 

\ / / I 

- l- \ <A'""' 
\j 

RECALC.wpd 

Example: 

Sample I.D. L e.-'> 'f(-. 0 - '? "'\ (.;? "'j~ B T\ 

cone.= (LI-\l.ot;'l-?) U .. oo J (").. J(rooOJ 
{ &.ll I 7.. B ) ( l· 'tO =tG>) ( ,_~) 

= 

Reported 
Concentration 

( ) 

Calculated 
C~ncentrati~n 

Qualification 



LDC Report# 3722884a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October31, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-EB3-AQ 460-120223-4 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Data Qualification Summary - SDG 460-120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120223-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Field Blank Data Qualification Summary - SDG 460-120223-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228B4a 

SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date:\o\z'-\\ 1)0 
Page:_lofl 

Reviewer:<:'>~ 
2nd Reviewer:--t;0..._~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

'" 

I ~alidaticc tuea I I Comments 

Sample receipt/Technical holding times ~ '1..\\~\ \1..0 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Soike/Matrix Spike Duplicates 

Duplicate samole analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

r'h '" ''not< 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035-GW 

CFMW-042-GJi W "'S'V 

CFMW-EB3-AQ 

CFMW-053-GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

~ 
~Vv ~::: L'-'t ') 
~\ cs 
"-
w ltJ"""' 
F\ c'> 
~ 
h 
~ 
I~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~""""~ 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab tO 

460-120223-1 

460-120223-2 

460-120223-3 

460-120223-4 

460-120223-5 

460-120223-6 

460-120223-7 

460-120223-9 

460-120223-10 

460-120223-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

Water 09/14/16 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) . 
Validation Area Yes No 

1. Technical holding times 

All technical holdino times were met. / 
/ 

Cooler temoerature criteria was met. 

II. ICP/MS Tune 
/ 

Were all isotoces in the tunino solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orocer number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? / 

Were the AB solution oercent recoveries (%Rl with the 80·120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ::_ 20% for 
waters and:::_ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were:::_ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS anal zed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

/ 

/ 

I 

Page:~of2 
Reviewer: ,'3lC) 

2nd Reviewer: tJ-L 

FindingsiComments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% {200.8) 
/ of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalysis performed? / 

IX /CP Serial Dilution 

Was an ICP serial di~~:ion an~~yzed if analyte concentrations were > SOX the MDL 
ICPl/>1 OOX the MDL ICP/MS ? 

Were all oercentdifferences (%0s) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. J 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analytes were detected In the field blanks. I 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 

/ 

Page: '2.-ot 2.. 
Reviewer: :::SO 

2nd Reviewer: (:::/ 

Findings/Comments 



LDC#:3:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:lotl_ 
Reviewer: -:3 0 . 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

l'l~mniPin M~triY T. , Li,;t IT ALl 

I \0 w ~Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

-·· 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

I> I' AA AI !'lh Ao R~ RP r.rl r.~ r.r r.n r., FP Ph Mn Mn Hn Ni I<' "' A .,, Tl \1 7, "' " "' T; 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 



LDC #:S\.'1-"Z..~o, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

::K.\..\ 
\'b'-~'8. 

5<:..\l 
\~'-S.~ 

C.C...\1 
\\;..'..~ 

c..c...-v 
\.~·'2..\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11la:ted 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) v 3\~\'-- ~~'-' C\_q(.~ 
'-J 

CVAA (Initial calibration) 

~ 4.\C(i.p~'--' S.u~-....... q!oo(,?-
~ -

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) z_V\. ~5'\1..,::>~1..-- So~'--' Q,__~(_,~ 

CVAA (Contining calibration) 
~ l..\.:1'1'2~- s~~ '\ lo ~;.<:?---
__, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Be~clied 

%R 

~0/,1(2-

<tlo"'(.~ 

'\8(,~ 

C\\o'X,?-

I 

Page:_lofi_ 
Reviewer:~ 

2nd Reviewer:______g 

Acceptable 
(Y/N) 

~ 

-1 

~ 
-L 

Comments:-------------------------------------------------------------------------------------------------------------=========== 
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LDC #: ST1 .... '"2~t)2~\e-, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of \ 

Reviewer: <SV 
2nd Reviewer: c 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI x 100 
I 

Sample ID 

_:J:C...<;.-PB, 
'\U..'.oO 
~ 
\S,~ 

\-.) 

!---) 

w 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Type of Analysis 
Found IS II 

Element! (units) 
True I D I SDR (units) 

ICP interference check C....o I \"'\'-\:\ v~'-- -z....oo~'--

Laboratory control sample ~ / \-\\.\v~'-- t "':l. ~ '--
'--' 

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I RPr-:::alr-ul::dtlorf I 
I %RI RPDI%D I 

q_\'f-~ 

\\~i'~~ 

%R/RPD/%D 

~["'/_y 

\ ,~~;. ~ 

Acceptable 
(YIN) 

~ 
~ 

Commenffi: ________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_\_of~ 
Reviewer: Z.,Q 

2nd reviewer: c:-;/ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___ ("'--'\_"')__..,_~-=::_--'--------were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. 
Oil = 

# 

(RDl(FV)(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 
'Z-
3:, 
L\-
:s 
\.o 

\ 
(S 
(\ 

LO 

Recalculation: ~S~C),u~'-- Y z__-::: 

~;;. 0,0,~~~'-
\) 't \;:: 2.---

Reported Calculated 
Concentration c~~~~i~n Analyte ( Vo,\J .. ..-) 

~ ,c\C\ \Q.';q' 

~s S, .. ~ S .. 8... 
c""- 'Slo 'C::CC.:::> sroooo 
'?b o::s..~.o O<':sJ.c:> 
Cu.... 4 .. 10 ~-(0 

~ ~ 'S;;:0 l~ 

~ l:S::~ ['S(aOO 

~ '6ct::::> '3,o<'.= 

'?-- to&.O \030 
Wa., ~oQ ~\cc::> 

Acceptable 
(YIN) 

.. '"\ 

', It 

Nore: _______________________________________ _ 
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LDC Report# 3722886 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October31, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120223-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-034-GW 460-120223-1 Water 09/14/16 
CFMW-035-GW 460-120223-2 Water 09/14/16 
CFMW-042-GW 460-120223-3 Water 09/14/16 
CFMW-EB3-AQ 460-120223-4 Water 09/14/16 
CFMW-053-GW 460-120223-5 Water 09/14/16 
CFMW-054-GW 460-120223-6 Water 09/14/16 
CFMW-047-GW 460-120223-7 Water 09/14/16 
CFMW-003-GW 460-120223-9 Water 09/14/16 
CFMW-038-GW 460-120223-10 Water 09/14/16 
CFMW-040-GW 460-120223-11 Water 09/14/16 
CFMW-034-GWMS 460-120223-1MS Water 09/14/16 
CFMW-034-GWMSD 460-120223-1MSD Water 09/14/16 
CFMW-053-GWMS 460-120223-5MS Water 09/14/16 
CFMW-053-GWMSD 460-120223-5MSD Water 09/14/16 
CFMW-053-GWDUP 460-120223-5DUP Water 09/14/16 
CFMW-047 -GWMS 460-120223-7MS Water 09/14/16 
CFMW-047-GWMSD 460-120223-7MSD Water 09/14/16 
CFMW-040-GWMS 460-120223-11 MS Water 09/14/16 
CFMW-040-GWMSD 460-120223-11 MSD Water 09/14/16 
CFMW-040-GWDUP 460-120223-11 DUP Water 09/14/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

CFMW-034-GW Orthophosphate as P 48.25 hours 48 hours UJ (all non-detects) p 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB3-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB3-AQ 09/14/16 Chloride 162 ug/L CFMW-053-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228B6_RA4.00C 



Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-053-GWMS/MSD Chloride 125 (90-110) 5 (90-110) J- (all detects) A 
(CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Sulfate - 112 (90-110) J+ (all detects) A 
(CFMW-034-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-040-GWMS/MSD Orthophosphate as P 83 (90-11 0) 83 (90-110) UJ (all non-detects) A 
(CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW) 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-110) J- (all detects) A 
(CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW) 

CFMW-049a-GWMS/MSD Fluoride 84 (90-110) 86 (90-11 0) J- (all detects) A 
(CFMW-034-GW) 

CFMW-049a-GWMS/MSD Sulfate 87 (90-11 0) 86 (90-110) J- (all detects) A 
(CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Ana lyle (Limits) Flag AorP 

CFMW-053-GWMS/MSD Chloride 66 (S20) J (all detects) A 
(CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

5 
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VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to technical holding time and MS/MSD %R and RPD, data were qualified as 
estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228B6_RA4.DOC 



Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120223-1 

I Sam~le I Anal~te I Flaa I A or P I Reason 

CFMW-034-GW Orthophosphate as P UJ (all non-detecls) p Technical holding times 

CFMW-053-GW Chloride J- (all detecls) A Matrix spike/Matrix spike 
CFMW-054-GW duplicale (%R) 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW 
CFMW-034-GW 
CFMW-035-GW 
CFMW-042-GW 
CFMW-003-GW 

CFMW-034-GW Sulfate J+ (all detecls) A Matrix spike/Matrix spike 
CFMW-04 7 -GW duplicale (%R) 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-035-GW duplicate (%R) 
CFMW-042-GW 
CFMW-053-GW 
CFMW-054-GW 
CFMW-047-GW 
CFMW-003-GW 
CFMW-038-GW 
CFMW-040-GW 

CFMW-034-GW Fluoride J- (all detecls) A Matrix spike/Matrix spike 
duplicate (%R) 

CFMW-035-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-042-GW duplicate (%R) 
CFMW-003-GW 

CFMW-053-GW Chloride J (all detects) A Matrix spike/Matrix spike 
CFMW-054-GW duplicate (RPD) 
CFMW-047-GW 
CFMW-038-GW 
CFMW-040-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120223-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120223-1 

No Sample Data Qualified in this SDG 
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LDC #: 3722886 
SDG #: 460-120223-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea 

I. Samole receipt/Technical holdino times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

vo "' '" "' "' 
Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-034-GW 

CFMW-035·GW 

CFMW-042-GE 

CFMW-EB3·AQ 

CFMW-053·GW 

CFMW-054-GW 

CFMW-047-GW 

CFMW-003-GW 

CFMW-038-GW 

CFMW-040-GW 

CFMW-034-GWMS 

CFMW-034-GWMSD 

CFMW-053·GWMS 

CFMW-053-GWMSD 

CFMW-053·GWDUP 

CFMW-047-GWMS 

I I Ccmmects 

sw q\,'-\\\ \0 

~ 
/A 

{:::>.. 

sw ~'C. ::: ( <->..) 

8\..0 ~~-=- ~Q.A_, ~""- .J 

~ 
. C<M-'"-'- C"<.lo -<Ol.>""'R t c;.,<;;><,o ''-lbt:>-\'U:> \'<">.-1 

'\)UQ:o &""w-0<>.,_ -a.v.J'\)S? tS.O£..' u.bD- 1'2<>'3.1'<>_:,..; 

~ l-cs.\.'9 ........ _ ":'::. R,\""-

!0 
p,_, 
p... 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-120223-1 Water 09/14/16 

460-120223-2 Water 09/14/16 

460-120223-3 Water 09/14/16 

~0 \S.<;4_ "'\OS 460-120223-4 Water 09/14/16 

460-120223-5 Water 09/14/16 

460-120223-6 Water 09/14/16 

460-120223-7 Water 09/14/16 

460-120223-9 Water 09/14/16 

460-120223-10 Water 09/14/16 

460· 120223· 11 Water 09/14/16 

w"'._ 460· 120223· 1 MS Water 09/14/16 

~ 460· 120223-1 MSD Water 09/14/16 

(,_\ ' "='-~- 460·120223·5MS Water 09/14/16 

\ 460· 120223-5MSD Water 09/14/16 

460-120223-5DUP Water 09/14/16 

c._..,) 460-120223-7MS Water 09/14/16 

I 



LDC#: 3722886 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120223-1 Level IV 
Laboratory: Test America. Inc. 

Date: \.<>\'L"'<\'?1 
Page:_2or2-

Reviewer: Q[2 
2nd Reviewer: 0/ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammon ia-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.01. Total Cyanide (EPA Method 335.4), Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

ClientiD LabiD Matrix Date 

17 CFMW-047-GWMSD /'~ 460-120223-7MSD Water 09/14/16 

18 CFMW-040-GWMS CloSL::> 3-co,o 460-120223-11 MS Water 09/14/16 

19 CFMW-040-GWMSD \ I 460-120223-11 MSD Water 09/14/16 

20 CFMW-040-GWDUP ~ ..lt 460-120223-11DUP Water 09/14/16 

21 

22 

23 

24 

I?• 
Notes: ________________________________________________________________________ ___ 

L\Roux Associates\Cotumbia Falls\37228B6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:JnorQanics (EPA Method.<).oo f ... ..-) 

Validation Area Yes No NA 

I. Technical holdina times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 

II. Calibration 

Were all instruments calibrated daily, each set-up time? r 

Were the proper number of standards used? 
~ 

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibr8.tion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks perfonned as required? (Level IV only) ....... 

Were balance checks oerfonned as recuired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? .-' 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ::; 20% for / 
waters and::. 35% for soil samples? A control limit of::. CRDL(:: 2X CRDL for soil} 
was used for samples that were~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and re~~tive percent difference (RPD) 
within the 80-120% 185-115% for Method 300.0 QC limits? 

/ 

VI. Regional Quality Assurance and Quality Control 
/ 

Were perfonnance evaluation (PEl samples perfonned? 

Were the performance evaluation (PE} samples within the acceptance limits? r--

WETCMEPA_2010.wpd version 1.0 

Page:_lofZ ... 
Reviewer:~ 

2nd Reviewer. p. ____.---

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? 
..-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ./ 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Tamet analytes were detected in the field blanks. / 

WETC~EPA_2010.wpd version 1.0 

NA 

./ 

Page:...:z.of<:
Reviewer:~ 

2nd Reviewer: O·~ ./' 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ID 

-.........- ~~ ~ ~ 

I pH TDS Cl F NO, NO, SO O-PQ4 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO.Mo. ~ CN ~ TKN TOC Cr6+ CIO '- --

l/k.'_\\-t'l...--1 pH TDS Cl F NO, NO, S04 O-P04 Alk CN ~H~TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S.Q. 0-PO. Alk CN 'NH: TKN TOC Cr6+ CIO 

I pH TDS 'cJ' F NO NO, 'so: 0-PO Alk CI'J NH, TKN TOC Cr6+ CIO 

()LWv;-\( I pH TDS Cl F NO, NO, S04 O-P04 AlktbN NH, TKN TOC Cr6+ CIO .___... 
I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

{)..r:;. \'6-2<:1 pH TDS fcf{F~ NO, NO, So Ya-P[) Alk CN NH, TKN TOC Cr6+ CIO 
~ ~~ 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO. 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO. 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO. 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ Cl04 

I nH TnS C:l F NO. NO. SO 0-PO. Alk C:N NH. TKN TOr. C:rR+ C:IO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: p;::/ 

Comments: ___________________________________ _ 
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LDC #: 3722886 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~)~ircled dates have exceeded the technical holding time. 
N N/A Were all samples preserved as applicable to each method ? 

y/ N N/A Were all cooler temperatures within validation criteria? 

Method: 9056A 

Parameters: OP04-P 

IT .. .,hni.,,.l hnlrlinn ti1 ,.,. <111 Hr<: 

Sampling Analysis Analysis Analysis 
·In rt .. t .. rt .. t .. rt .. t .. rt .. t .. 

1 09/14/16 9/16/16 48.25 Hrs 
8:20 8:35 

HT.B 

Analysis 
rt .. t .. 

Page:_lot_l_ 
Reviewer: '(S\:) 

2nd reviewer: OA __. 

Analysis 
rt .. t .. Ou:olifi<>r 

J/UJ/P 
(ndl 



LDC #: 3722886 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9&_ Associated sample units: ugiL 
Sampling date: 09114116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank t e: circle one Field Blank I Rinsate I Other: EB Associated Sam les: 5 

Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

3722886FB.wpd 
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Reviewer: ® 

2nd Reviewer: c 



LDC #: 3722886 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
<..>:~...-"N'-'/Ao.. Was a matrix spike analyzed for each matrix in this SDG? 

Page:___lof_\_ 

Reviewer:~ 
2nd Reviewer: o. 

~ 

--'6.,!.>''-'-"/"'A'- Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 
Were all duplicate sample relative percent differences (RPD) :". 20% for samples? 

LEVEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" 11n ...... d olut< "' • RPn II. • o\ 

13/14 w Cl 125 (90-110) 5 (90-110) 5-7, 9-10 J-/R/A (de!) 

18/19 w 804 112 (90-110) 1,7,9-10* J+det!A (de!) 
OP04-P 83 (90-110) 83 (90-11 0) 1-3, 5-10* J-/UJ/A j_nq)_ 

CFMW-049a- w Cl 86 (90-110) 88 (90-110) 1-3, 8 J-/UJ/A (det) 
GWMS/D (SDG: 
460-120382-1) 

F 84 (90-110) 86 (90-110}_ 1 J-/UJ/A _(_de!}_ 
804 87 (90-110) 86 (90-110) 2-3,8 J-/UJ/A (det) 

13/14 w Cl 66 (:"_20) 5-7, 9-10 J/UJ/A (de!) 

II I I I I I I I I 
Comments: *EB not associated (different matrix) 

37228B6.wpd 



LDC #: b I?:ZS~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ -i? was recalculated.Calibration date: 8;\ g\ \1,0 

Page:_\_ of 1._ 
Reviewer:..:;:::s;Q_ 

2nd Reviewer:_Q_ ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~ \.'S>:.~ 

Calibration verification 

:5£>-_) ~S'}=f\ 
Calibration verification 

~ C\)-~ 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

~'D-.1.-? s3 

s4 

s5 

a::<.o '"-'C? 
'<"D~ 

Z.<t(.,"""'\ '--

go'\" bf"l.'>~'--

c~ 0 1>-.'Z.-~' 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Abs r orr' r orr' (Y/N) 

0.2 11296 

0.5 45719 0.9975 0.9980 

2.5 193148 ~* 
5 403999 

7.5 646712 

~"'""'- ~*-z__<;>. ~ '"--' ""\. ~-'4. '"(.~ C\u...:::. -;. ?-

~~~'~-._ C\_'2--~7~ 'i"Z..-~f-~ ~* 

7)2~ CZr..cN~ ql.o '/_'>?-- __j 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results··---------------------------------------------

*-~:J 



LDC #: ~\'Z.:as~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_i_ 
Reviewer: '(":,~ 

2nd Reviewer: r'. 

METHOD: lnorganics, Method ,SPa - (?~, 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC.....S Laboratory control sample 

\..'27. '-\.I 

1'--'-S Matrix spike sample 

\.~';:~o 

't>v~ Duplicate sample 

l:.oO 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
Element (units) (units) 

\-J"V:;ft->C>z.-~ 
\ \."00 \c:F\.o 

U~\'- <...)~\._.. 

(SSR-SR) 

tv I:\::, ~S.<o ~'--- \<;::,~....)~\.._, 

\\x~.> '[;2-0 ~\._.. -z;z.O~\.-

I Eil:ecalclllated 

II 
Reeatted 

I I Acceptable 
%R/RPD o/oR/RPD (Y/N) 

\.00:\. (.?- \:oo ~ '! .. o;;.._ ~ 

'1..bY .. C2- C\6"""'~ 

' " DY.R~~ Do(_,~ 

Comments:--------------------------------------------------------------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer: ap 

2nd reviewer: C " r 

METHOD: lnorganics, Method ,S,..QS:L..- &ue-' 
1(11 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
fyl N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
'(, N N/A Are all detection limits below the CRQL? 

~ompound (analyte) results for;---;-;;.:':~"'-.Y.~'\_,_.....,:=L=.c"-:__ _________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# 

~-(_-\\{c0\ _\o~~ 

c._[,"'<"?...., ' "2..~ '6 

~-=- ~,, 

Recalculation: 

SampleiD Analyte 

\ f\.)1:\.._ 

"2.. C,r--) 

3 !01:3. I 1'-'0z.- 10 

4 C..\. 

s (.l.,".li ..o<:<-

(,o ".:::><?, 
'\ ~~\IM.~ 
~ \:'SS 
~ L..~ 

\0 D<>-.,1 '-""~. -,_) 

q(Q<.l(£.1. :L~~'IS 

b.li?Z"'"'-ll'-. "(C<= '-'j, ~ fC.,2u ·l"--
'-."!. \ - ~ """'"'-

Reported Calculated 

Co~~\~ration c~~~"t~~~n Acceptable 
(' \....) (YIN) 

\~ t~'L ~ 
St-1 S;.(- \ 

'2:"tYO 291.\.0 

\ \0"2.- \ \o "2-. 
.-z,'l,.OQ<::;> "2...\~ 

6 1:> 2.. \IV\a, \. "-- 30"z.VV'<'\ l \.... 
"L.. 3CCDD "--' z:~so=o 

2:s\ .\4-""""'\ \.. 2>'\.1..1,~1'-

"7...1<::>-D 
...... 

ZL..>= 
~ 

'2-'('\0 "L..\"'1.0 ' 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228C1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
Trip Blank 460-120318-6 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228C1_RA4.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

09/16116 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 21.5 All samples in SDG NA . 
Cyclohexane 23.1 160·120318·1 
Methyl cychlohexane 22.4 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Fla~ AorP 

09/21/16 1 ,2~Dibromo~3~chloropropane 20.9 CFMW-032-GW NA -
1 ,2,3~Trichlorobenzene 24.9 CFMW-031-GW 

CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-008a-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228C1_RA4.DOC 



LDC#: 37228C1 VALIDATION COMPLETENESS WORKSHEET Date: JO It/' /J &, 
SDG #: 460-120318-1 Level IV Page:_l_of_! 
Laboratory: Test America Inc. Reviewer: ~ 

2nd Reviewer: 
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 
I 

2 I 
3 I 
4 I 

5 I 
6 ,. 

7 I 
8 I 

9 I 
10 I 
11/ 

121 

13')' 

I ll:alidaticc luea I I Ccmmeots 

Samole receiot/Technical holdino times b.tA. 
GC/MS Instrument performance check A t 

Initial calibration/JCV ,.,~ 
'D lo r.-P £~I ?:>0 [ :v 10/6-ti:. 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

Trip Blank 

CFMW-061-GW 

CFMW-064-GW 

CFMW-008a-GW 

CFMW-032-GWMS 

CFMW-032-GWMSD 

u~ ~ o - '? ~ 1 "''(. ~ 
l4P.:> LU.o - _., "'?? n c_ D 

.5...,J 

" t-:~0 1~.:::: c... 

" A 
A LC..:::, fi) 

t-.1 
A 
A 
b. 
A 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228C 1W. wpd 1 

l 

D =Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

460-120318-1 

460-120318-2 

460-120318-3 

460-120318-4 

460-120318-5 

460-120318-6 

460-120318-10 

460-120318-11 

460-120318-13 

460-120318-1MS 

460-120318-1 MSD 

t:!....U{ .£= 1-

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

I 

p 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

Level IV checklist_8260B_rev01.wpd 

Page:_!_of~ 
Reviewer: c-1 

2nd Reviewer: 6>-''/ 



VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: 1"'7 

2nd Reviewer: ~ 

LevellY checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A Chloromethane M. Tetrachloroethane APA. 1,3,5-Trimethylbenzene AAAA Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimelhylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec--Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1 ,4~Dioxane H1. Freon 114 

I. 1, 1~Dichloroethane 11. 2-Chloroettiylvinyl ether Ill. n~Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2~Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2~Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionibile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dich\oroethane LL. Methy\-tert~butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3~Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochtoromethane PPP. trans~1 ,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3~Ethylpentane 

a. 1 ,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1 ,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R 1. 2,2,3- T rimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane IT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 
I 

' 
V. Benzene W. lsopropylbenzene VW. 4-Ethylto/uene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1 ,3-Dichloropropene VI/W. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trlchloropropane XXX. Di-isopropyl ether XXXX. cis-1,4~Dichloro-2-butene X1. 1 ,2,3-Trimethylbenzene 

~~ Y. 4-Methyl-2-pentenone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

/ Z. 2-HEoomo~-~ ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I - -----

COMPNDL_ VOA_Long list.wpd 



LDC #: -31-~2 (3C_, I 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

/1"iel:lse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
G(/N 

~ ... w ................. ~·-· ......................................................................... ''""'J ___ .......... ---·· • -· ·- ....................................... 

YIN NitA Were all %D within the validation criteria of <20 %D? 
'-- Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

1- ~ \oJ- 1- TTT ;._j,~ All 

ft flit l.. II t.. 5'>'? "> .__:;.. I I 
It 01-.,;-, -rrr T '2-j..<J ~ 

·--

ICVvoa.wpd 

Page:~of_ ;? 
Reviewer: FT 

2nd Reviewer: !:..,. 

Qualifications 

\; J.u\.. /A { rJ '{) ) 

\ \... / 
.v 



LOC #: ~ ]Z, "2- ~c._ ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Blease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 

~ N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
'tJ N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y /N f:.J/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

Lt AI '7-tll\o c..cN-1- I-\ tv\ W.9 \-Yb 14' 1\ I 

l±_ I 0::\'11 Nl'-1 N ~y -9 fi\'b %o- ~9\9(o~ 

CONCAL.wpd 

Page:_!at_7 

Reviewer:.~FT~--
2nd Reviewer: C-

Qualifications 

l-~"~A I'll? 
.t 

-----



LDC#: 3l'1-25C ... ) 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _L of _L_ 
Reviewer: FT 

2nd Reviewer:----~-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

-

Calibration 

~~---~ 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/16/2016 M 0.2511 

GCMS2 c 0.4573 

cc 1.5632 

L__ JJJ 1.3324 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2511 

0.4573 

1.5632 

1.3324 

Ax =Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

------

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2869 0.2869 13.8 

0.4196 0.4196 5.4 

1.5578 1.5578 6.1 

1.2619 1.2619 3.3 

Recalculated 

%RSD 

13.8 

5.4 

6.1 

3.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 2 



LDC #: ?J]J.--7.. B c._,J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c-.--

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100.* (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1J(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A.= Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

Calibration 
# I Standard 10 I Date Comoound <Reference internaJ Standard) 

Average RRF 
_ {initi_all 

Reported 
RRF 
{~ 

Recalculated 
RRF 
ICC\ 

1 I W l'll-z-1 )I 11 
D'>ltt ) 

M (IS1) o.-z.etaj o.~w.l 
0 -_illa"l o.~B :=, (o e.. (152) 

tl, '2..~ 

0. ".:1127./... 
1-~10 l.~q4 I· t.\ 9'+ e.(!; {IS3) 

.jj~ (IS4) t.'Mo II _ _l. :z.-"0 ')..- I-X3 ;.---
IJSS\ 

Reported 
%0 

ll· 0 
"i·~ 

tt·l 
]'L. 

Recalculated 
%0 

1\·0 
).(. ~ 

lj- . J 

I·G 

~ '~~ ~~\•t\1~ ~ "' o.>~? ~ J·Y I J->- II P--Y0 v IS2) o. 't\1.! 0. '\0 '1- 3 . 7 :3.7 
(..(/ (IS3) \. ~1f2_ __ I•SJ{.., _ I r ']./ I•}... 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_--'F_,T_~ 
2nd reviewer:_~GE>""/:..__ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Sample 10: 

Surrogate 
Spiked 

Dibromofluoromethane ,o.u 
1,2-0ichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
S!Jiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromotluorobenzene 

Sample I D : 

Surrogate 
Spiked 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
l;~lked 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

sn. I 100 
.50·2-' \00 
L\'0.1 "\1 
!:>.S . I \10 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

100 0 
I 0 {) 

"11 
1\t) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: ::> /2-)J'f) c) VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd Reviewer: .:;; 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 • (SSC - SC)/SA 

RPD = I MSC- MSC I • 2/(MSC + MSDC) 

Where: sse= Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD sample: _ _J\'-"0:___:+!:__\!...\!.._ ____ _ 

I I 
Spike Sample Spiked Sample 

Ad~1f Concen!J~ion Concen~jf>~" 
comeound ("-'l \..-l ( ~ .... '/ ( .... ) 

~~~~~~l~;\(l~~~~ " (J p-
$i,.W!'f~i~T~~::~,..:_~- -.~;_$ .. ;; .• _~: ... '1 ... "on .. o MOn 

1, 1-Dichloroethene '2.0-D w.u tJO \1. ""1 14 .Y-
Trichloroethene t'i·r 19'A 
Benzene 12{4 \"!·"' 

Toluene II t \( .<') \9.9. 

Chlorobenzene I; ' 
N{) 'l<l • I 1-\. t---

SC = Sample concentration· 

MSDC = Matrix spike duplicate concentration 

M•t,;v <;n;ko M•t•lv OniOo I MSLMSO 

Percent Recovery Percent Recoverv I ' RPD 

"· ··- "'"""'" ! "· ...... ' 

<£'1 'i1 "11 '11 ~ ~ 

"'11 'tl ""l1 '11 Co t. 
9~ '1r- tOO iOO -- -~ '0 

"''Y 1~ jOO 100 (,-. (, 

jtO 1 fDl 10\o it? Ia s;- 5" 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCALC.WPD 



LDC#: ~1~-vBe-1 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:____fi 

2nd Reviewer: c._ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA Where: SSG= Spiked sample concentration 
SA= Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: let,. 1-\-bO ~ ?;9\91.::>§ 

I I 
Spike Spiked Sample I ICS II I CSQ II I CSll CSQ I 
Ad~,~ Co(nc~~i~ I II II I Compound ( v<.< v ) Percent Recove~ Percent Recove!l: RPD 

1fo11~\l'~~~lEwi"Sf~'iiE IV I I II I II · Reeorted l Recalculated I t'"'--~i~~'.'::~-'/B. ... I( ••. ,.~ •. ~ !'t\ ~[;" -~·--;~ LCS LCSD LCS LCSD Reeorted Recalc. Re~orted Recalc. 

1, 1-Dichloroethene _,o.O t-JA. ~~ . ..! 1-JA 4.)- 9~ 
Trichloroethene TI'S" l~ 

ry <f3 'l3 L 
Benzene 1"'\ .L\- j]_ _<17 ~ 

!--" 

- 'j_7 '1'7 ~ 
r---

Toluene I"V• 

Chlorobenzene j; IJ w.o ~ I 0 U pro 1-.J~ v 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. · 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: {v,/ 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&)(l,l(DF) Example: 
(A,)(RRF)(V,)(%5) 

*~ Af'...: A. = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A. = Area of the characteristic ion (EJCP) for the specific 
internal standard 

?:> 1-2.--- ( SD ) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) 
":? D"'\ \ (,I ( 0. ~l89 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

0 ·llo tAo }v Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa A or P 

09118116 3&4-Melhylphenol 28.1 CFMW-032-GW UJ (all non-delecls) A 
4-Nitrophenol 21.2 CFMW-031-GW UJ (all non-delecls) 

CFMW-044-GW 

09120/16 N-Nitroso-di-n-propylamine 20.5 CFMW-033-GW UJ (all non-detects) A 
3&4-Methylphenol 30.4 CFMW-045-GW UJ (all non-detects) 
2-Nitroaniline 22.3 CFMW-061-GW UJ (all non-detects) 

CFMW-064-GW 
CFMW-008a-GW 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALL$\37228C2A_RA4.DOC 



All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flaa A orP 

CFMW-032-GWMS/MSD 1,1 '-Biphenyl 112 (54-108) - NA -
(CFMW-032-GW) 2,4-Dichlorophenol 103 (62-102) -

2,4-Dimethylphenol 96 (61-95) -

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

5 
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XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120318-1 

I SamE:Ie I Compound I Flag I A or P 

CFMW-032-GW 3&4-Methylphenol UJ (all non-detects) A 
CFMW-031-GW 4-Nitrophenol UJ (all non-detects) 
CFMW-044-GW 

CFMW-033-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
CFMW-045-GW 3&4-Methylphenol UJ (all non-detects) 
CFMW-061-GW 2-Nitroaniline UJ (all non-detects) 
CFMW-064-GW 
CFMW-008a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37228C2a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oJtl/';t, 
Page:_fot_..,/ 

Reviewer: ~ 
2nd Reviewer: b 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidaticc .~hea I I Ccmmects 

Sam ole receipVTechnical holdinQ times A-1A 
GC/MS Instrument performance check .b 
Initial calibration/ICV A ,A -ot.. ~ ..... '2.0 rv leW .... .av 
Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

CFMW-061-GW 

CFMW-064-GW 

CFMW-008a-GW 

CFMW-032-GWMS 

CFMW-032-GWMSD 

M\), 4l.o o - '2>., I '2. o &.J. 

.y 

.A 
N 
b 

s~ 

A. tl!)::,. 

t-J 
A 
b.. 
A 
A 

& 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228C2aW.wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120318-1 

460-120318-2 

460-120318-3 

460-120318-4 

460-120318-5 

460-120318-10 

460-120318-11 

460-120318-13 

460-120318-1MS 

460-120318-1MSD 

co{ b_7LJ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

Water 09/15/16 

I 



LDC #: 'Oj '2.?. '0 C-d-o-.. VALIDATION FINDINGS CHECKLIST Page:__Lot_:z-
Reviewer: 1"7 

2nd Reviewer: r ~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV ChecklisL8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page:"Z--of,...... 
Reviewer: F'! 

2nd Reviewer: OV ,....--

', ''·,-'":: ~ -~-· ,,- T ~ 
e e o • - , 

a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
· in this SDG? If no, indicate which matrix does not have an associated 

Level IV Checklist_82700_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA ~ ~ ~ 

A. Phenol AA. 2-Chloronaphthalene AAA Butylbenzylphthalate AAAA Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine 8888. Benzo(a}fluoranthene 81. 

c. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo{a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cisftrans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2,4-Dlnitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

s. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene V\N.Benzonaphthothiophene vvw. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: 3l?-"2 'i3Q...O)q_ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ quauncatlons oe1ow mr au questions answerea ··N··. Not appuca01e questions are 1aemmea as ··N/A ... 

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

YiN N/A Were all %0 and RRFs within the validation criteria of s20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- lorh'i hto OM-{p t51G6l& '.2. i?> • I l ?-,If q ID 
- '2.\ o I 'II. ;t\. 1- MB 4/JJ'- "b9\2o4 

- l"\lwl\1.. l!..bJ -(p J w.~ ~,!;; (, I PJ 
- o~Y I (.Q6)/;;)($l .!:0.'-l I 

- ?;P, 7-'r. 2> ,I 

CONCAL.wpd 
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Reviewer: FT 

2nd Reviewer:~ 

Qualifications 

j-/uJ/A- iJ.r? 
' .\I 

j-f~~tj/A rvl? 
I 

JJ 



LDC #: 'O:f?-~f3C~Q.. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

7 
ar;:: 1'\1 1'\1/{""'\ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~N 1N/A ................. _.,,.,"" ................ , ........... ........... } .... .., .......... !"'''-" ................................ ". 

YM N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

"'l 4- I 0 I, I 1- B; 11~"~ I 111- ( ~ -\b£, ( ) ( ) l 
<Sl.J '--' 10? c (ot--tol- ( ) ( ) 

ty 91P ( bl-'19 ( ) 
I) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 
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Reviewer: FT 

2nd Reviewer-:--~ 

Qualifications 

1 + d.J..A,/A ( N '0 
\. / 

v 
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Loc#: o7-v-z B~ ...... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: b_ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 911112016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax =Area of compound 

Cx = Concentration of compound 

S =standard deviation of the RRFs 

X= Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC#: "37#2fn,;l9L... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_ll 
2nd Reviewer: Q,._ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C0)/(P,,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;,= Area of associated internal standard 
Cx =Concentration of compound, ~ = Concentration of internal standard 

-· 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) (CC) 

1 Mo\J-Go "1.\1'211(, A (1st IS) 1-4~~ '· S'B \ 1-~' 
.,__\:o1 ..s (2"' IS) o. "691,0 0 • ):("'\ 0 9 'D-~4o9 

.w (3" IS) 1.:9'02-- I. ..j(p~ I· t}lo~ 
lolll\ (4• IS) o."j'oz.l o. "'\ 11 I QP!JII 
""IT~€'" (5• IS) 0. '-15? Q (.,55 '2- o. "'.,.-;;; y 
I.T.L. rs• IS\ 1-ol a.+'-1 0 -"" g ~~ 0· "'!G"~j 

2 cPJ-(p ifo/ll .. A. 11<1 IS\ I · '+9=>5" I · Lt "'\""! I· '-1-9 "'! 
D~'-\) ...s. (2"' IS) o. '691. 0 0.9019 'O."'JO 19 

l/j) (3" IS) \. 9J{)y" j.t,oo l.fooO 

tAW (4• IS) Q."}}t-) 0. ')( ~1- 0 o.t&-10 
BEE (s• IS) Q. loi-J-5.3 o. ro.t+o;- Oh'/'0.!:1 
T:r:T cs• IS) I·OI '-IY 0."]1 b/ o. "'17lo9 

3 11st IS\ 

(2"' IS) 

(3"1S) 

(4.1S) 

cs• IS) 

rs• ISl 

II Reported I Recalculated 

I %0 I %0 

~.I s. 7 
O·(o {]_"' 
;!..,-'::,. :z.. ~ 
1-0 /"0 
IS I· r 
'-·0 {.. 0 

v '7-- 0 .:;.--

0 ·7 0-7 
(p ·I fo.7 
1·7 1-7 
o-7 o.7 
"2>·/ ~<.. -7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700} 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: __ +,......,.
{;;;;;/ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 Where: SF= Surrogate Found 

SampleiD: ~<1 
SS =Surrogate Spiked 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

tO• 0 
r 

'1,1--' 0 Nitrobenzene-d5 g.\~ <{,'Y 

2-Fiuorobiphenyl (6.10 '61 <11 
Terphenyl-d14 ){. "i'"' S9 "'f 
Phenol-dS 1.·0 (o :;;~4 tot.} 
2-Fluorophenol :?> .<i :? ai ?<I 
2, 4,6-T ribromophenol I </..7-?J <bY t.r I 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Soiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terpheny1-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-ciS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chloropheno1-d4 

1,2-Dichlorobenzene-d4 



LDC #: "7;1 7:2- "2 B (!_)..,_ VALIDATION FINDINGS WORKSHEET 
Matrix Spike!Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __..£I 
2nd Reviewer: 4:::::::--

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 ' (SSC - SC)/SA 

RPD = I MSC- MSC I' 2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ CfJ...4-'--_,_\ ...::0::.__ ____ _ 

I I 
Spike Sample Spiked S~ple 

Ad~1J concen_trtion Concent ~ 
Compound ( lA<?.-' L.. ) ( >\.'1\"" \..} ( vl.lr 

v 

'"' MOn ------ .. o MOn 

Phenol .,p.O 'd) .u !'10 z,oA "21· 1-

N-Nitroso--di-n-propylamine 10·/ bftJ. ("" 
4-Chloro-3-methylphenol 1o.1 10·~ 

Acenaphthene v I! 1~- ~ 1,..A 
Pentachlorophenol !toO u. 0 lr.t~ 1'\tQ 
Pyrene ci) Stt) I "14. '2( 'iP·f 

SC:::: Sample concentation 

MSDC = Matrix spike duplicate concentration 

M•t•fy Snlk~ M•h · · ,::, · , n. · ••• I MSlMSD 

Percent Recovery Percent Recoverv I RPD 

c. R• ,;, "' 
:Yi "3lS ?A 34 I I II 
~S( ~ !(3 ~3 G /o 

"['t-- "17. w fi'k' 
_.... -~ !:> 

"f(p "llo "10 C)D ~ /o 
"'!D "10 9Y elf]/ -1---- 2-

IOO IDU I o 1 )'D 1 I I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: "3 ]'2 1--~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:__u 
2nd Reviewer: .S. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC =Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l,(!.h 1\.(p 0 - ~ ' ;uO L\ 

I II 
Spike Spike I I CS II ·ICSD II 
A de 

t~ Concent;,\!?" 
I II II Compound (.,tq \.;) ( o\9( ) Percent Recove!.X Percent Recove!.X 

I I II"~ u 1r~n I I"~ rv I l"~n "' "· 
Phenol '8J· 0 1-).6. 'l.;-\- ~A ::2>;r ~:v 

N-Nitroso-di-n-propylamine C.t.\·1\- <;sl ~I 
4-Chloro-3-methylphenol {p !:>.l.t> 1"'1 l"' 
Acenaohthene ' 12-. c.£ "') ~ 
Pentachlorophenol lloO· 14-0 'P-- "tY -----Pyrene l4.J It l"'·Y II '1'1 9"'1 t-.J fr / v 

(/"" 

I CS£1 CSO I 
RPD I 

../ ---

Comments: Refer to Laboratorv Control Sample/LaboratorvControl Sample Duplicates findings worksheetfor list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: b/ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

fv J wa Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fAJ(I.lN,)(Dfl(2.0) Example: 
(A,)(RRF)(V,)(\f,)(%S) 

~~ -
A, = Area of the characteristic ion (EICP) for the Sample I.D. . F~t: 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 

l~'l o4 ( 'i. o) ("" ) {lo o o ") internal standard 

I, = Amount of internal standard added in nanograms (ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or t '?? \2-\ s- ( 0-6t5:?:') ('}.-'50) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 1-\ lAo IL--Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 - Factor of 2 to account for GPC c/eanuo 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Comoound ( ) Qualification 

RECALC.wpd 



LDC Report# 37228C4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-012a-GW 460-120318-7 Water 09/15/16 
CFMW-059-GW 460-120318-8 Water 09/15/16 
CFMW-EB4-AQ 460-120318-9 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-DUP2-GW 460-120318-12 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1 MS Water 09/15/16 
CFMW-032-GWDUP 460-120318-1DUP Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. · 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB4-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-032-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-012a-GW and CFMW-DUP2-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (u~/L) 

Analyte CFMW-012a-GW CFMW-DUP2-GW RPD (Limits) Flag A or P 

Barium 78.2 77.7 1 (<30) - -

Calcium 51300 50800 1 (<30) - -

Copper 1.4U 3.3 81 (<30) J (all detects) A 
UJ (all non-detects) 

Magnesium 13000 13000 0 (<30) - -

Manganese 21.6 21.3 1 (<30) - -

Potassium 721 726 1 (<30) - -

Sodium 6380 6190 3 (<30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to field duplicate RPD, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. Sample results that were found to be estimated (J) are 
usable for limited purposes only. Based upon the data validation all other results are 
considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120318-1 

Sample Analyte Flag AorP Reason 

CFMW-012a-GW Copper J (all detects) A Field duplicates (RPD) 
CFMW-DUP2-GW UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120318-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228C4a 
SDG #: 460-120318-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date: l ":="""" 
Page:~ of\ 

Reviewer: .;:3'y 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I ~alidatico tuea I I Comments 

Sample receiptrTechnical holdina times h '9.\\S \,-,o 
ICP/MS Tune ~ 
Instrument Calibration p..., 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks ~ 
Field Blanks 1-Jy 1'2b= lz"' 
Matrix Spike/Matrix Spike Duplicates ~ \-\"=:>- c \,~-:: c"" ~ No.7'-\>(. 

Duplicate sample analysis ~ I'DVS< 
~ 

Serial Dilution {::>.._ 
$6-<;2..- ( "" 

Laboratorv control samples ~ \..C._":;> 

Field Duplicates Sv.J ~'\:) - ( ....., '\ 0.. 
Internal Standard (ICP-MS) ~ 
Sample Result Verification ~ 
n, '" of noto k 
A= Acceptable 
N = Not provided/applicable 
SW =See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 

CFMW-031-GW 460-120318-2 Water 09/15/16 

CFMW-033-GW 460-120318-3 Water 09/15/16 

CFMW-044-GW 460-120318-4 Water 09/15/16 

CFMW-045-GW 460-120318-5 Water 09/15/16 

CFMW-012a-GW 460-120318-7 Water 09/15/16 

CFMW-059-GW 460-120318-8 Water 09/15/16 

CFMW-EB4-AQ 460-120318-9 Water 09/15/16 

CFMW-061-GW 460-120318-10 Water 09/15/16 

CFMW-064-GW 460-120318-11 Water 09/15/16 

CFMW-DUP2-GW 460-120318-12 Water 09/15/16 

CFMW-008a-GW 460-120318-13 Water 09/15/16 

CFMW-032-GWMS 460-120318-1MS Water 09/15/16 

CFMW-032-GWDUP 460-120318-1 DUP Water 09/15/16 

V:\LOGIN\Roux Associates\Columbia Falls\37228C4aW.wpd 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. /' 

Cooler temperature criteria was met. 
/ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s5%? 
/ 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? / 

Were the proper number of standards used? r 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /' 
120% for mercurv) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
, 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

/ MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences /' 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or mare, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):;, 20% for 
/ waters and:;, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.:::_ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 

Was an LCS analvzed oer extraction batch? r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:~ofZ-. 
Reviewer:~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) _./ 

of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 
r 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
'IICP\/>1 OOX the MDL(ICP/MS\? r 

Were all oercent differences (%Ds) < 10%? 
,.,... 

Was there evidence of negative interference? If yes, professional judgement will be / used to aualilv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? ,.,... 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. r 

Target analytes were detected in the field duplicates. r 
XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

Page:_2.pf 'Z... 
Reviewer: ~ ~ 

2nd Reviewer: ..., c 
""""' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page: ___lot~ 
Reviewer: -;so 

2nd reviewer: &---= 

All circled elements are applicable to each sample. 

~ ·In 1\o ... Lid IT AI l 

\-\2- \~ Vp;l, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, A~. Na, Tl, V, z;;')Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

til_e-·. \'1.,-\'\- V.J VAl, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, ZrvMo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr.i=AA AI "h A, "' "' ("',; ("', ("', ("', ("', ~"• Dh "' "' 
'" I( "' A, " Tl \1 7, "' " "n T; 

Comments: Mercurv by CV AA if performed 
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LDC#: 37228C4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~:T~:D: M:::: ::dAd::~::: 
6

p
0

a~~s
8

::::::ed in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration {uQ/L) 

Analyte 6 11 

Barium 78.2 77.7 

Calcium 51300 50800 

Copper 1.4U 3.3 

Magnesium 13000 13000 

Manganese 21.6 21.3 

Potassium 721 726 

Sodium 6380 6190 

Page:-+.-of~ 
Reviewer: -=s."V 

2nd Reviewer:~ 

RPD Qual. 
(<30) {Parent Only) 

1 

1 

81 J/UJIA (deUnd) 

0 

1 

1 

3 

1\LDCFILESERVER\Valldatlon\FIELD 
DUPLICATES\FD_inorganic\37228C4a.wpd 



LDC #: 3-\"Z.ftC::-'·~c, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

..>."-'\\ 

l!>C'.'!."" 

=-\I 
l'5:~ 

C. C)'< 

02..."..'2.'-\-

~~'--' 

Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Bec.:alc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
~ L\, \--n ~ ""---' ~0~'- \.~-;.<?-
~ 

CVAA (Initial calibration) 
~ s;_~~\1..... .s~''-- \o-z.._~(.~ 

-....J 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) f¥::, S\-~~"--- 'SD~'- \o--s=/.= 
CVAA (Contining calibration) 

~ ~.o...q~\'-' ':su~\-.._., \<==~!.?---
J -

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
Be~cded 

%R 

l<Yb""'(.~ 

) o-z.. "'Y-l?-

\o"b-(.~ 

\ocr(.~ 

I 

Page:_\_ofl__ 

Reviewer: ~ ~ 
2nd Reviewer: _g, -

Acceptable 
(Y/N) 

~ 

.\ 

~ 
~ 

Comments: ______________________________________________________________________________________________________________ ___ 
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LOG #:3'\~u..,_a., VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:l_of~ 
Reviewer:~ 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPO = IS-01 x 100 
(S+O)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

Where, I = Initial Sample Result (mgll) %0 = 11-SORI x 100 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

-·-·-·-

FoundiSII True I 0 I SOR (units) 
Sample 10 Type of Analysis Element (units) 

-:!.C:> ~ ICP interference check 
00'-S\ Co ~"~;.S~\'-.., '2..<::0'-"'\ \ '-

\ ... C..~ Laboratory control sample 
~ D-O...t:b ~\'-- \~\'-..... \s,~s-o 

M._C,. Matrix spike (SSR-SR) 

\t-'.&1 C.< 2 .... \ :'\ \ """"-\ '--" Zo~-
'Q'-.)~ 

Duplicate 
\?::.'..oo "fe...- l "1. '-\:-~ ~ '----'" Bl .S. '""""\ '-.....-

~ ICP serial dilution G.._ ~ '" ?:5't. ~~\. '-- 3%'6o\ '-'A.\'-\b.'..-o ~ 

Comments: k~ 2) 

TOTCLC.4SW 

I Becalc1llated I 
I %R/RPD/%D I 

"\_~"'/.~ 

C\1..>,: '/. '?-

\. '-0 -;_?-. 

\ ~(.f?..."?O 

.z ::Z...(. Q 

Acceptable 
%R/ RPD/%0 (YIN) 

~(.'?-- 0 

'1.'-\"'/~ 

ho~/-~ ,l-, 

2."'(.~~ ~* 
'2. _--z... 'I~'\? -~ 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\_of~ 
Reviewer: -::::::.>::> 

2nd reviewer: O 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

I--:7;1;-7--:-;N:;-;/Ac- Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ G-==...z-::::.:::Y_.t..__Cc_-=...:'=----------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. = 
Oil = 

# 

(RD)(FVJ(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

2.. 

3 
'-'( 

s 
(o 

l 
Q. 
"'\ 
to 
\\ 
\z_. 

Recalculation: 

!(5::) "- --z.:::,'b ~ .7:::,(\ 

Q~\-::.2_ 

Analyte 

~ 
(!e._ 

('_'-"... 

't-«-
1-'\o. 
kv2 
~ 

w"-
he. 
& 

G--... 
10o.-

Reported Calculated 
Concentration Concentration Acceptable 

(v.,.\\_) (u,\\..) (Y/N) 

~. .... ,,;, \~ _'-\ 
l...<(\ l:c:x::J ~,,00 

ll.. '\ 4,\ 
~1:0 61o 

I 1'S.eoob 
Z\-l.:> 2Ua 

h.So \CS.D 

~\-lo 3\-\o 
'2..'2.0 -z-z..o 

~'\\.<X::> 4\.\Cl<::) 

'b:'S --s:-s 
4"\\oOO '-\"\~oe::>O J. 

Nore: ______________________________________________________________________________ __ 
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LDC Report# 37228C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120318-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-032-GW 460-120318-1 Water 09/15/16 
CFMW-031-GW 460-120318-2 Water 09/15/16 
CFMW-033-GW 460-120318-3 Water 09/15/16 
CFMW-044-GW 460-120318-4 Water 09/15/16 
CFMW-045-GW 460-120318-5 Water 09/15/16 
CFMW-012a-GW 460-120318-7 Water 09/15/16 
CFMW-059-GW 460-120318-8 Water 09/15/16 
CFMW-EB4-AQ 460-120318-9 Water 09/15/16 
CFMW-061-GW 460-120318-10 Water 09/15/16 
CFMW-064-GW 460-120318-11 Water 09/15/16 
CFMW-DUP2-GW 460-120318-12 Water 09/15/16 
CFMW-008a-GW 460-120318-13 Water 09/15/16 
CFMW-032-GWMS 460-120318-1MS Water 09/15/16 
CFMW-032-GWMSD 460-120318-1MSD Water 09/15/16 
CFMW-032-GWDUP 460-120318-1DUP Water 09/15/16 
CFMW-DUP2-GWMS 460-120318-12MS Water 09/15/16 
CFMW-DUP2-GWMSD 460-120318-12MSD Water 09/15/16 
CFMW-008a-GWDUP 460-120318-13DUP Water 09/15/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGlN\ROUX ASSOCIATES\COLUMBIA FALLS\37228C6_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB4-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank 10 Date Analyte Concentration Samples 

CFMW-EB4-AQ 09/15/16 Chloride 190 ug/L CFMW-061-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flao AorP 

CFMW-032-GWMS/MSD Total cyanide - 65 (75-125) J- (all detects) A 
(CFMW-032-GW) 

4 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag 

CFMW-032-GWMS/MSD Orthophosphate as P 68 (90-11 0) 72 (90-11 0) UJ (all non-detects) A 
(CFMW-032-GW 
CFMW-031-GW 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW) 

CFMW-008-GWMS/MSD Chloride 85 (90-11 0) 85 (90-11 0) J- (all detects) A 
(CFMW-031-GW 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW) 

CFMW-008-GWMS/MSD Fluoride 62 (90-11 0) 64 (90-11 0) J- (all detects) A 
(CFMW-032-GW) 

CFMW-008-GWMS/MSD Sulfale 34 (90-110) 33 (90-110) J- (all detecls) A 
(CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW) 

For CFMW-032-GWMS/MSD, no data were qualified for Fluoride percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

5 
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IX. Field Duplicates 

Samples CFMW-012a-GW and CFMW-DUP2-GW were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration 

Ana lyle CFMW-012a-GW CFMW-DUP2-GW RPD (Limits) Flag A or P 

Sulfate 5260 ug/L 5740 ug/L 9 (S30) - -

Chloride 571 ug/L 570 ug/L 0 (S30) - -

Fluoride 54.6 ug/L 55.8 ug/L 2 (S30) - -

Hardness 194000 ug/L 196000 ug/L 1 (S30) - -

Alkalinity 200000 ug/L 204000 ug/L 2 (S30) - -

Total dissolved solids 210 mg/L 214 mg/L 2 (<30) - -

Total suspended solids 40.8 mg/L 41.2mg/L 1 (S30) - -

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120318-1 

I Sample I Anal;tte I Flag I A orP I Reason 

CFMW-032-GW Total cyanide J- (all detects) A Matrix spike/Matrix spike 
Fluoride J- (all detects) duplicate (%R) 

CFMW-032-GW Orthophosphate as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-031-GW duplicate (%R) 
CFMW-033-GW 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW 

CFMW-031-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-033-GW duplicate (%R) 
CFMW-044-GW 
CFMW-045-GW 
CFMW-012a-GW 
CFMW-059-GW 
CFMW-061-GW 
CFMW-064-GW 
CFMW-DUP2-GW 
CFMW-008a-GW 

CFMW-033-GW Sulfate J- (all detects) A Matrix spike/Matrix spike 
CFMW-044-GW duplicate (%R) 
CFMW-045-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120318-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120318-1 

No Sample Data Qualified in this SDG 

7 
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LDC#: 37228C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America. Inc. 

Date:\ o\:?:s:h ~ 
Page:~ofL 

Reviewer:~ 
2nd Reviewer: (A .< 

0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alida:tian A[ea I I Comments 

I. Sample receiptrrechnical holding times ~ q\\'-s.\\\0 
II Initial calibration A 

Ill. Calibration verification ~ 
IV Laboratorv Blanks 1>'\ 
v Field blanks s\_,..,) :;;_~(_~ 

VI. Matrix Soike/Matrix Soike Duolicates ~) ~'=,0 c~ -'~~ G.~..<> '"1. \ "fc~"""..) 
VII. Duplicate sample analysis 1:::..... ~;;:: ~w-o~-(bW\)<..JY(~_l.\JolH?cl+. 

VIII. Laboralory conlrol samples /).,_ \..~S\Q ~~ 
IX. Field duplicates Sw '?V- (Co,,,) 

X. Sample result verification ~ 
"' In, oil nf o+• 

.p._ 

Note: A = Acceptable NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-032-GW 

CFMW-031-GW 

CFMW-033-GW 

CFMW-044-GW 

CFMW-045-GW 

CFMW-012a-GW 

CFMW-059-GW 

CFMW-EB4-AQ 

CFMW-061-GW 

CFMW-064-GW 

CFMW-DUP2-GW 

CFMW-008a-GW 

FB = Field blank 

w~ \97 "<-"\OS. 

CFMW-032-GWMS a.. b"'3::A. 3oo '0 'S"S.."' '"Z 
\-) "'"" (!-> 

CFMW-032-GWMSD ,\., ~ ~ ~ -1 
CFMW-032-GWDUP ~'\\?- ' W..~"- '"'~ "i"!. > 
CFMW-DUP2-GWMS c....2> 

EB = Equipment blank 

LabiD Matrix 

460-120318-1 Water 

460-120318-2 Water 

460-120318-3 Water 

460-120318-4 Water 

460-120318-5 Water 

460-120318-7 Water 

460-120318-8 Water 

460-120318-9 Water 

460-120318-10 Water 

460-120318-11 Water 

460-120318-12 Water 

460-120318-13 Water 

460-120318-1 MS Water 

460-120318-1MSD Water 

460-120318-1DUP Water 

460-120318-12MS Water 

't Ms\v ::o C...~v-.J-C>OS-C:.wYcs\o (~ro :l..l6a0-\~- <) 
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Date 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

09/15/16 

I 

1..\ 



LDC#: 37228C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120318-1 Level IV 
Laboratory: Test America. Inc. 

Date: \ o{z.s\' \0 
Page:~ofZ 

Reviewer: -:$.9 
2nd Reviewer: 0 / 

METHOD: (Analyte) Alkalinity (SM23208). Ammon ia-N (EPA Method 350.1 ), Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340C), Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFMW-DUP2-GWMSD 6-.> 460-120318-12MSD Water 09/15/16 

18 CFMW-008a-GWDUP \-o'S 460-120318-13DUP Water 09/15/16 

19 

20 

21 

22 

>O 

Notes: _______________________________________ _ 

L:\Roux Associates\Columbia Falls\37228C6W.wpd 2 



_DC #: :5"\z:z.&:J.,a VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method~~ 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. r 
Cooler temperature criteria was met. --
II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? r 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks peliormed as required? (LevellY only) 
/ 

Were balance checks oeliormed as required? (LevellY onlvl / 

Ill. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::; 20% for 
waters and.::; 35% for soil samples? A control limn of.::; CRDL(.::; 2X CRDL for soil) 

/ was used for samples that were .5 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 
r 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were peliormance evaluation (PEl samples peliormed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC·EPA_2010.wpd version 1.0 

NA 

r 
/ 

Page:_l_ot"L 
Reviewer: ;:;::,~ 

2nd Reviewer: (A/ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:..zot'Z.. 
Reviewer: -::5t> 

2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
/ to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. 
./ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. I 

Target analvtes were detected in the field blanks. 
/ 

WETC-EPA_2010.wpd version 1.0 



LDC #:'?SJn Rqo VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I s~mnll> ID 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

1\-~ l\-\'\ I pH tos)h!~ F) (No N6: 'Ysofo-Pd.)~&NJiHjTKN TOC Cr6+ CIO (. ' ~ (\<;<:,') 
I pH TDS Cl F No, 1\fo::- so. O;E<Q. ;;;k CN NH, TKN TOC Cr6+ CIO, " .,_____... 

pH TDS '(;1'-F' NO NO, SQ.'o:E:Q. Alk~~, TKN TOC Cr6+ CIO 

'-'~" ./ 
I pH TOS. Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH ¥s Cl F NO NO, SO 0-PO ;_j'k CN NH TKN TOC Cr6+ CIO '-. __..... 

b_c_ \ \.&-{11 pH TDS Cl F NO, NO, SO, 0-PO, AlkrC~NH, TKN TOC Cr6+ CIO 

I pH TQ.S Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

ltlC. ~'\$ I pH to~ Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH iDs Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO, 0-PO, Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO, Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I PH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I nH T[)S ~I F NO. ~ln. !':n n_on "'" r~1 NH_ TKN TO~ ~r"+ r1n 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 37228C6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9Ll,_ Associated sample units: uqll 
Sampling date: 09115116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

blank tvoe: {circle one) Field Blank I Rinsate I Other· 

Action Limit Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228C6FB.wpd 

Page:___s,_ofl_ 
Reviewer:~ 

2nd Reviewer: ""'---



LDC #: 37228C6 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

}(,rase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___iof \ 

Reviewer: 0D 
2nd Reviewer: .9 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more. no action was taken 
NM N/A 

")~ELIV 
Y N N/A 

v 
MS MSD 

" "n Mot,;y _.nolvto • • ccn 11 • ,,., 011 . 

13/14 w Total CN 65 (75-125) 1* J-/UJ/A (dell 
OP04-P 68 (90-110) 72 (90-110) 1-7, 9-12 J-/UJ/A (nd) 

CFMW-008- w Cl 85 (90-11 0) 85 (90-11 0) 2-7, 9-12 J-/UJ/A (del) 
GWMS/D (SDG: 
460-120664-1 ) 

F 62 (90-110) 64 (90-110) 1 J-/UJ/A (del) 

804 34 (90-110) 33 (90-110) 3-5 J-/UJ/A (del) 

Comments: *Parent Only ... other MSD in batch ok 
13/14: F > 4X 
EB not associated (different matrix) 

WPWIN18_C4C_1 D224AD76F2EE20.bk15 



LDC#: 37228C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 6 11 RPD (<30) 

Sulfate 'dv 5260 5740 9 

Chloride 571 570 0 

Fluoride 54.6 55.8 2 

Hardness 194000 196000 1 

Alkalinity ' 200000 204000 2 

TDS ~v 210 214 2 

TSS j) 40.8 41.2 1 

Page:_\_ofj_ 
Reviewer: -::3.<:9 

2nd Reviewer: c/ 

Qualification 
(Parent only) 

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\37228C6.wpd 



LDC#: '&J~\a Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_j_ of .i_ 
Reviewer: S::S, '10 

2nd Reviewer: C. 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of \)Q.,\i-l~'i.~ecalculated.Calibration date: C, \ 2--z..\\ 1..<7 
' 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Tvpe of analysis 

Initial calibration 

3D-l \-s-.~-s 
Calibration verification 

"56J \S'.S.~ 
Calibration verification 

:::Q...'-J \S,·,ce:, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

\-.)D;:.\1-->0z-j-l s3 

s4 

s5 

s6 

"f<:,-.;,~ 
1--J~\t-.>Oz.-J-) -09JS.\S.~ 

~ 

S.o+ b~"Z..~'-

\--)lc\~ '2.-\\~'-.. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr" r orr" (Y/N) 

0.0 61875 

0.1 718336 0.9999 0.9999 

~ 0.5 3660416 

1 7408128 

1.5 11155456 

2 14560563 

-"\.<S~~ 
.c----· 

~-<>~.~ ~\'-' q~f-~ 
~ 

'l ,"';, ~'"" q_o Pt. "'f., e. ~():\'!..~ 

"Z W'~'-' l-ub/.f?- (o<o-1.~ ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------



LDC #: ~"J:U~c__ 'f VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of_l_ 
Reviewer: ~~D 

2nd Reviewer: .Q 

METHOD: lnorganics, Method Seo ~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

SampleiD Type of Analysis 

LC-~ 
Laboratory control sample 

l~'..>~ 

M.S. 
Matrix spike sample 

\~..!,.'... ~"S, 

\)u'V Duplicate sample 

\q~?:>o 

Comments: ~ Wl.-&c 

TOTCLC.6 

S= 
D= 

Element 

-cs"S 

L!...-~ 

'0)~ 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

b'\.~\_ ~.:-~~~ 

(SSR-SR) 

\6'2..~'-- boC::>-.~\...'-

~\SL-~'--' ~~---

I 
II I 

eecalc:••lated Eileectted 

I 
Acceptable 

%R/RPD (Y/N) %R/RPD 

Q_ 'S :.-2 ~;, ~ q'S2%~ ~ 

~\. "<>(J~- %\ ('J?-- -...J.., 

~ ~~- '?-..X'Q S."%~() ~~ 



LDC #: 'S-1'2.:2%, C.(;> 

METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of \ 
Reviewer: · 'ZSV 

2nd reviewer: $= ..--

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-f':-l'-:-7N7:/A"'" Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for C \~ Lt-J reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 0 .o\91.~ '>< r-.. _ 1), _,, _ _tc. Recalculation:~.' 0~ 'HO , '+ _ "'\.Ike-'-\"\.. y__ 2_-(- \"'01\o:'::, "'- '-\\0 
.-\ - , . ""'e T e_ r ) \ ""'-':j ..._,~ '-

\)\\-,. 7.-

Reported Calculated 
Concentration Conce~_\-ation Acceptable 

# Samote ID Analvte ( ""' \ '-.! ( U"'- '-....) (YIN) 

' 6-.) \.\<?__ L4;,.0 ~ 
'Z- '\JO:;:,.\t::>O-z..-0 \'22:o \?J!,O 
:.::, ~c-~c,"-., ~ 7~ ") 

\..\- JVt\s. \\-c> (lo 

-:s- ~~\,J\,-\o._ '2.. 'S.'-\'0 e::c:> ZS.'\000 

0 ~~ 'L..\0~\'-./ '2-1. 0'1V'\q \'--

I w<n. h-'o-z.- 0 '6l'2:o '-' bl~........,. 

A C.-\ \"\0 \0... 0 
C\ ~ ~:--'\ \..0 
\0 \'OS, "2.."7...~\\._ z.~,. \ '-
\\ \S~ 4\.Z..~\\.. U.\.7..~1....--
\7.. ~~\v\A~. L Ob\:)-o:Xs' -r. .':!... ..... ~ 

-.....) 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 37228D4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120379-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-120379-1 Water 09/16/16 
CFSWP-002-SW 460-120379-2 Water· 09/16/16 
CFSWP-007 -SW 460-120379-3 Water 09/16/16 
CFSWP-008-SW 460-120379-4 Water 09/16/16 
CFSWP-017-SW 460-120379-5 Water 09/16/16 
CFSWP-FB 1-AQ 460-120379-6 Water 09/16/16 
CFSWP-008-SWMS 460-120379-4MS Water 09/16/16 
CFSWP-008-SWDUP 460-120379-4DUP Water 09/16/16 

1 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\3722804A_RA4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228D4A_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFSWP-FB1-AQ was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-120379-1 

No Sample Data Qualified in this SDG 

6 
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LDC #:_"'-37,_,2,2,8"'D4_,_,a,___ VALIDATION COMPLETENESS WORKSHEET 
SDG #:__:4""6""0"-'-1'-=2,03,_,7_,9:::_-1.__ __ 
Laboratory: Test America. Inc. 

METHOD: Metals (EPA SW 846 Method 6020N7470A) 

Level IV 
Date: \O\z;;;.\~)0 
Page:~of~ 

Reviewer:@ 
2nd Reviewer: c--- ,... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VOH 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I llalidatico Ama I I Ccmmects 

Sample receipUTechnical holding times {><.., q \\.I.,\ \\l) 
ICP/MS Tune ~ 
Instrument Calibration P\ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Malrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

"' 
,, nf n· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007-SW 

CFSWP-008-SW 

CFSWP-017-SW 

CFSWP-FB1-AQ 

CFSWP-008-SWMS 

CFSWP-008-SWDUP 

p.._ 
w-v ~::" (<.o") 

~ ~-:... l--."\ 
P>-. 'Dv"<? 
N W<S"\ "(~,~~\) 
~ LC.:S 
w 
~ 
1\ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabJD 

460-120379-1 

460-120379-2 

460-120379-3 

460-120379-4 

460-120379-5 

460-120379-6 

\¥.. 460-120379-4MS 

',/ 460-120379-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

I 

Notes. ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37228D4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 
.....-

All technical hold ina times were met. 

---Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution :s:5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-un time? 
~ 

Were the proper number of standards used? r-
Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mere~~) QC limits? I" 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samnle in this SDG? .....-

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? r 

Were the ABsolution percent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .....-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
,/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :o; 20% for 
/ waters and::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
,/ 

Was an LCS analvzed oer extraction batch? .....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC ./ 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 
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LDC#: ~~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensi1v of the internal standard in the associated initial calibration? 

r -If the %Rs were outside the criteria was a reanalvsis neriormed? 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ICP)f>1 COX the MDL(ICP/MSl? 

Were all oercent differences (%Ds) < 10%? 
-

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable r to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. ./ 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. ./ 

/ 
Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

r 

r 

/ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:~ot_i_ 
Reviewer: :::J() 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

.rn M~+•;v A ·•··•· I ;.,. IT ALl 

\-\,a w ~ Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zil:)Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HJl, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lt::Jc;.\_'9:, w AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn!Hii')Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lr.O'AA AI <::h Ao R~ R" rrl ro rc rn ,-,, "" Ph Mn Mn 1-ln 1\H I< "'" An 1\b Tl II 7n Mn R .:,, T; 

Comments: Mercury by CV AA if performed 

ELEMENTS.wpd 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard 10 

:3-c..-~ 
\~:'?;,\ 

~'--\ 

C:..U\l 
1'-\:')~:.\ 
CL--.J 
\S.\":::> 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I 8:ecalc1llated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ~ ~\,'¥\_~\\....-- 1..\0~\..._ \.0'-><.<f~~ 

CVAA (Initial calibration) ~ S.~\V~'- s;~..._ \.ol....(.?-

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~s 'S;u,~~L So~'- \0\ 0 ( .. '\<---
CVAA (Contining calibration) ~'\ bt~'5h~"- S V':"\ \ '--' q"\ 1-~ 

~ 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
8:eQcd:ed 

%R 

\'C)~"'(,.~ 

lo"Z.f.~ 

lo\"i-~ 

a.e..._ <>(. \?-

I 

Page:_\_of..:::_ 

Reviewer: 0-<;;:;) 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

~ 
~ 

~ I 

-\ 
I 

i 

I 

Comments: ________________________________________________________________________________________________________________ __ 
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LDC#: ~'(2 .... ~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ofl 
Reviewer: ~D 

2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

~~ 
\ '\ '/\.\,. ~ 
l>-'::. 

\So.--\}'Z-

t--\~ 
\ ~'_,.\.)--:;, 

\)0? ::: \'-) <:....... 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
M"" ~ "\ \.\,. :2... \.i( vtl '- 'L...oo 1:>~\.'-

Laboratory control sample ~ 7.0 2Jo UC\ ~ '- zs ~'\ \. \.._.. 
Matrix spike 

~ 
(SSR-SR) 

)-.J~'-' D ."\-z.8,~\._ '----
Duplicate ~ 

ICP serial dilution 

I Recalc111ated I 
I %R/RPD/%0 I 

C\1. ~~-~ 

~0~(-~ 

'Z "S ~r. ?---

Acceptable 
%R/RPD/%D (YIN) 

"\'l o(,~ 
---~ 

\:o-s<Y~ '?--- \ 

0,~/o<:Z. 

Commenrn: ________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_,_of~ 
Reviewer: L3. '\) 

2nd reviewer: 6=- __.-

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for-------'(_'"=-\'-:'}---"---'-~--'--'\------- were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVJ(Dil) 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samole ID 

\ 
z._ 

:s 
~ 
'S 
\?! 

~-;.\I -%~-z'--0~'
'Pi\~ 2.--

Ana lyle 

~\ 

~a-. 
(!_o,_ 

~ 

t-\~ 
N""-

Reported Calculated 
Concentration Concentration Acceptable 

''-"'''-) {.Jc \. \..... ) {YIN) 

?...'S::\ z_..:S,j :-\ 
\o-z._ \..~-z.._ 

-z..~oo Z...~=C> 

(Qc:;:s;~ (po~ 

'2.\% .Z..\.% 

RL\ ~2.~ \ ~-

Note: ______________________________________________________________________________ _ 
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LDC Report# 3722806 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120379-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFSWP-001-SW 460-120379-1 Water 09/16/16 
CFSWP-002-SW 460-120379-2 Water 09/16/16 
CFSWP-007-SW 460-120379-3 Water 09/16/16 
CFSWP-008-SW 460-120379-4 Water 09/16/16 
CFSWP-017-SW 460-120379-5 Water 09/16/16 
CFSWP-FB 1-AQ 460-120379-6 Water 09/16/16 
CFSWP-001-SWDUP 460-120379-1 DUP Water 09/16/16 
CFSWP-002-SWMS 460-120379-2MS Water 09/16/16 
CFSWP-002-SWMSD 460-120379-2MSD Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A {advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFSWP-FB1-AQ was identified as a field blank. No contaminants were found 
with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFSWP-FB1-AQ 09/15/16 Chloride 138 ug/L CFSWP-001-SW 
CFSWP-002-SW 
CFSWP-007 -SW 
CFSWP-008-SW 
CFSWP-017-SW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentr 

CFSWP-001-SW Chloride 379 ug/L 379J+ ug/L 

CFSWP-002-SW Chloride 342 ug/L 342J+ ug/L 

CFSWP-007 -SW Chloride 348 ug/L 348J+ ug/L 

CFSWP-008-SW Chloride 335 ug/L 335J+ ug/L 

4 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

CFSWP-017-SW Chloride 864 ug/L 864J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-110) J- (all detects) A 
(CFSWP-001-SW Fluoride 84 (90-110) 86 (90-11 0) J- (all detects) 
CFSWP-002-SW Sulfate 87 (90-110) 86 (90-11 0) J- (all detects) 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW) 

CFMW-049a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFSWP-001-SW 
CFSWP-002-SW 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

5 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in five samples. 

Due to MS/MSD %R, data were qualified as estimated in five samples. 

Due to field blank contamination, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120379-1 

Sample Analyte Flag A or P Reason 

CFSWP-001-SW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFSWP-002-SW Fluoride J- (all detects) duplicate (%R) 
CFSWP-007 -SW Sulfate J- (all detects) 
CFSWP-008-SW 
CFSWP-017-SW 

CFSWP-001-SW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFSWP-002-SW duplicate (%R) 
CFSWP-007-SW 
CFSWP-008-SW 
CFSWP-017-SW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120379-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120379-1 

Modified Final 
Sample Analyte Concentration AorP 

CFSWP-001-SW Chloride 379J+ ug/L A 

CFSWP-002-SW Chloride 342J+ ug/L A 

CFSWP-007-SW Chloride 348J+ ug/L A 

CFSWP-008-SW Chloride 335J+ ug/L A 

CFSWP-017-SW Chloride 864J+ ug/L A 

7 
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LDC#: 3722806 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120379-1 level IV 
Laboratory: Test America. Inc. 

Date: \o\zs\w1 
Page:~of~ 

Reviewer: <3 'C:> 
2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia'i(EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4). Hardness (SM2340C). Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C). 
TSS (SM2540Dl l ~"' -'? (~ MQ._""""""Q, "3o'S;b ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc luea 

I. Sam ole receiot/Technical holdinn times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

v Field blanks 

VI. Matrix Snike/Matrix Snike Duolicates 

VII. Dunlicate sam ole analvsis 

VIII. Laboratorv control samnles 

IX. Field dunlicates 

X. Sam ole result verification 

v' I n .. ~'"" _, 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

N = Not provided/applicable 
SW = See worksheet 

Client tD 

CFSWP-001-SW 

CFSWP-002-SW 

CFSWP-007-5W 

CFSWP-008-SW 

CFSWP-017 -SW 

CFSWP-FB1-AQ 

CFSWP-001-SWDUP 

CFSWP-002-SWMS 

CFSWP-002-SWMSD 

I I Ccmmects 
ti_ '1.~\~\\() 
A 
A 
A 

l~v--> ~£,;:. c_.;;:) 
~ \--'G\.'1 :=~w -o'¥'\.., -GwrtS\.'\Xs'V<:>~t¥oo- ~ ... 

P><.. \)0( ::o(.eM.v..)-'0'¥\"<- G.WOu>?~G-_llc-r,.. ~~-\< 
~ LC-'::>\" -a.._ 'o::l~.M 

r--) 
~ 
~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

460-120379-1 Water 09/16/16 

460-120379-2 Water 09/16/16 

460-120379-3 Water 09/16/16 

460-120379-4 Water 09/16/16 

460-120379-5 Water 09/16/16 

460-120379-6 Water 09/16/16 

b..\:-i,_ 460-120379-1DUP Water 09/16/16 

IJ),Jt-.1l,_ 460-120379-2MS Water 09/16/16 

j 460-120379-2MSD Water 09/16/16 

I 

Notes:: ______________________________________________________________________________ _ 



LDC #: 6-ypmo VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA MethodS<2SL. ~) 

Validation Area Yes No 

I. Technical holding times 

---All technical holdina times were met. 

Cooler tefDp~rature criteria was met. .r 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
/ 

Were the proper number of standards used? .r 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibrB.tion verification %Rs within the 90-110% QC ( 

limits? 

Were titrant checks performed as reauired? ILeveiiV onlvl / 

Were balance checks performed as reauired? ILeveiiV onlvl ( 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).::: 20% for 
waters and .::: 35% for soil samples? A control limit of .::: CRDL(.::: 2X CRDL for soil) / 
was used for samples that were 5 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samiJies 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed ner extraction batch? / 

Were the LCS per~~t recoveries (%R) and re~~t1ive percent difference (RPD) / 
within the 80-120% 85-115% for Method 300.0 QC limits? 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation fPEl samoles oerformed? 

Were the perfonnance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

-
.-' 

Page:..l_of2-
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: f21"2Z6'\Aa VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

/ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

TarQet analytes were detected in the field blanks. 
./ 

WETC-EPA_2010.wpd version 1.0 

NA 

./ 

Page:'2et2. 
Reviewer: 60 

2nd Reviewer: O -' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ()>. ../ 

':::::' '--' .......... -- ~ 
pH TDS Cl F NO-"- NO SO 0-E.O Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, So4 MO Alk CN NH, TKN TOG Cr6+ CI04 ......_ -

()_():\ pH TDS Cl F NO NO, SO 0-PO ~lk~N NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, JiQ, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

be._,,_{) pH TDS Cl F(NO,I Nb')o O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F \.. U:so 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO. 

I pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, N0..2. so. 0-PO. Alk CN NH, TKN TOG Cr6+ CIO• 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

Comments: ___________________________________ _ 

WC.wpd 



LDC #: 3722806 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!f!LL Associated sample units: ug/L 
Sampling date: 09/16/16 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

{"5--r 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228D6FB.wpd 

Page:~of_\_ 
Reviewer: ~S> 

2nd Reviewer: ~ 



LDC #: 3722806 

METHOD: Trace metals (EPA SW 846 Method 601 0/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:___Lof.s,_ 

Reviewer: -:::s '0 
2nd Reviewer: ~ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
LV" N/A Were all duplicate sample relative percent differences (RPD) _::: 20% for samples? 
~VEL IV ONLY: 

Y/N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ 11n .... ~nolvt~ • • RPn II lm;t.,\ 

CFMW-049a- w Cl 86 (90-110) 88 (90-110) 1-5* J-/UJ/A (del) 
GWMS/D (SDG: 
460-120382-1) 

F 84 (90-110) 86 (90-110) J-/UJ/A (del) 
804 87 (90-11 0) 86 (90-11 0) J-/UJ/A (del) 

OP04-P 0 (90-110) 0 (90-110) ::S.-\~\to.. L-Gcl..\ 
J 

Comments: *FB not associated !Different matrix) 

37288D6.wpd 



LDC #: 'b-y~z~Q\q Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:____i._ of \ 
Reviewer: <:S.y 

2nd Reviewer: =:i:, 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~'<\:'.> was recalculated.Calibration date: 9 \'2:]\ ~ 1,0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

~tion\~;~~~n 
.:s..w \ '1, "\ -z...,"' 
Calibration verification 

.:sL:>J \<;'~~ 
Calibration verification 

Analvte 

t-J '<\"?:> 

'~')\::\.~ 

Cl--) 

c\ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

~~ 
'2. ,-o l•v-c, ~'-

'-' 

(\.'ZP'>~'-

\.'-\\~'-. 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r orr r orr (Y/N) 

0.0 218029 

0.1 1711507 0.9997 0.9997 

0.5 5292932 

~ 1 10035917 

2 18321994 

4 37469516 

~..,._, 'j~ 
'f._~'-' I o 4 ~\2-. \ Gf:::, -j-f--

'--' 

\).£...~'-' l c:-."1... ~, ~~ \OL.. "'(~If- j 

\-"~~\...., (\~_() "(.0- 0(~-:l('.?- ~* 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results .. ____________________________________________ _ 

~~0~ 



LDC#: 3,>~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_,_of ' 
Reviewer: 0V 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~Gsu~ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 X 100 Where, 
(S+D)/2 

Sample ID Type of Analysis 

\__.L~ Laboratory control sample 

\ "'v~.~v 

·M.S. Matrix spike sample 

\l\:~t_.,<, 

Duplicate sample 

vw 
'i~?::P 

Comments: ~~ 

TOTCLC.6 

S= 
0= 

Original sample concentration 
Duplicate sample concentration 

Found IS True/ D 
Element (units) (units) 

\-\o..~%. 3~'2.~ 3\~ooo 
~\'--' 

(SSR-SR) 

\-)~)~-~ ~'"~\.... \.000...:>~'--

~\~ ~~~~'-- ss..~~'-'--

I Elecalc11lated 

II 
eeecz:ted 

I I Acceptable 
%R/RPD %R/RPD (Y/N) 

~~ ,9:, "1 }?- c;_'\,~'t-~ ~ 

\«:2J0c/J?- (\~"'/.~ (-s"*-

0 "'!.,~"0 oo/~~9 ~ 



LDC #: ol:ztbQ'F> VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method _.:::f=..P,.,o =-----"~=:=::.:· '---

Page:__l_of_\ _ 
Reviewer: ::3. S? 

2nd reviewer: {//' 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (_3, 'J ~"'.~~ 
recalculated and verified using the following equation: 

Concentration= T ')( N y_~ 

-

# Sample ID Analvte 

\ w-u . .., l~Oz_- ('..) 

L. \ \ _l. 

"" 
'S 1!\\v_.\~ 

~ \?":>-..._.) 

'S' ,c,<:...., 
(o ('\ 

reported with a positive detect were 

Reported Calculated 
Conce1~ration Concentration Acceptable 

(\.A\\. J ( 'v,\L.) (YIN) 

(5\~ @3\~ ~ 
~\:>0 g(o-csoo 

'6~t:V ~-ex:=:> 
~.:O~'v '9S.:u.,.,,.,\ \.... 

U:.. :"\. IM.o-'(, 4 :"\ \N,'i'v 
1<.o'6. '-.:> 

t~ '~ \.Y 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228E1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
Trip Blank 460-120382-5 Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((1) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/16/16 1,1 ,2-Trichloro-1,2,2-trifluoroethane 21.5 All samples in SDG NA -
Cyclohexane 23.1 160-120382-1 
Methyl cychlohexane 22.4 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228E1 VALIDATION COMPLETENESS WORKSHEET Date: 10 /t.?J/;t, 
Page:_L.of_l SDG #: 460-120382-1 Level IV 

Laboratory: Test America Inc. Reviewer: __JE:2_ _ 
2nd Reviewer: _ _,.~"--

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

lo 

I ~lidatian A[ea 

San:tf:?le receiot/Technical holdino times 

GC/MS Instrument perfonnance check 

Initial calibration!!CV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-037-GW 

Trip Blank 

Notes. 

I I Comments 

AI~ 

A 
A. ,5u. "(o lL""P~ ,;; J~o (Y ,o~~w 

../:::.. ' c..ol~ zi) 

}), 

('l() To. :::: -v 
~ 
N CJ"';> 

b... t.M./1{:) 

N 
A 
A 
A 

A 
A 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

460-120382-5 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

I 

llf---+--I ~ -!\:!eO-~----'-'l-~~~ij +-----+--1111---+-+-11 --1 
L:\Roux Associates\Columbia Falls\37228E1W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260B_rev01.wpd 

Page:~ of~ 
Reviewer: c -1 

2nd Reviewer: a/ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: !"1 

2nd Reviewer: 'li.c= 

Level IV checklist_826DB_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- -

A. Chloromethane AA Tetrachloroethane APA. 1,3, 5-T rimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide 'GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-0ioxane H1. Freon 114 

I. 1,1-0ichloroethane 11. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Oichlorodifluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2.4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ 1,1-Dichloropropene QQQ cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-0ichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane IT. 1,2-Dibromoethane TIT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene VVWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trlmethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene Z2Z. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. I ·-· 

COMPNDL_VOA_Long list.wpd 



LOC #: ~7'7-'2 BF ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

/IJIB?se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
<...YN Jl'A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

'l'L& /A Were all %0 within the validation criteria of <20 %0? 
IV 

# Date Standard ID 

+ lq hiP It[, \eN- 'Z-" 

+ ioli.o7 
+ 

ICVvoa.wpd 

Coi!!E_ound 

IT\ 
5'>SS 

TITT 

Finding %0 
(limit: ~20.0%) 

-:l.\ ·S'" 
.;1..3. 
7-')-.4_ 

Associated Sa~es 

A II 
I 
~ 

7 Page:~of_ 
Reviewer: FT 

2nd Reviewer: q_ 

Qualifications 

~t~/A ( t-J.P _'}_ 
I I ) 

.v 



LDC#: ~~~-ze-c J 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: 0, 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/16/2016 M 0.2701 

GCMS8 c 0.3415 

cc 1.4599 

JJJ 1.2868 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2701 

0.3415 

1.4599 

1.2868 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation ofthe RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2727 0.2727 10.8 

0.3549 0.3549 14.6 

1.4405 1.4405 9.1 

1.2803 1.2803 9.8 

Recalculated 

%RSD 

10.8 

14.6 

9.1 

9.8 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091616 8 



LDC #: "3lr.2-g fi) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,.)(C0)/(A1J(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A:,.= Area of compound, A• =Area of associated internal standard 
Cx = Concentration of compound, C1, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comp_ound IR•ference Internal StandardL {initial)_ CCC) CCCI 

1 cv./ q /'].o \tiP WI (151) Q.""J-12( 0.1-S' s-(.. D.~ 

0"'\0 ~ CY (1521 0. ""3"5 19 0. '?:l- 9-1 o.?2SY 

cv (153) I· t.!-1.\Q§' ,_ '+ 09 1·'-1°9 
IJ-1-J (154) l· ~00? ,.-z.9(' 1 . 7--9(" 

"''"' 
2 (151) 

(152) 

(153) 

(154) 

11551 

3 

1

4

1 I l IE31 I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

(o.? C..·.?> 
<f..':J ~·~ 
-;- .-p ').-.)-

\. 2----- I· J.--

II I II 



LDC #: ci7,_'2~t ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:_---'F_T'--
2nd reviewer: c/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: ;If I 

Surrogate 
Spiked 

Dlbromofluoromethane .;o.O 
1,2-Dichloroethane·d4 

Toluene-dB 

Bromofluorobenzene 

S I ID am pte : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-de 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dfchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-<14 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'\4.1-' 9-i 
lft.r "1\1. 
41- "1!0 
S\· !0'2.-

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

"!K tJ 

"'~ .~ 
ItO)-.. ll 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 1Jl"Y.2. '6.£} 

METHOD: GC/MS VOA (EPA Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer:__EI 

2nd Reviewer: o 
L:_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

%Recovery= 100 *SSG/SA Where: sse= Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: lft<>./P 1\loO- '":>:,'3\(o 1:\k 

I I 
Spike Spiked Sample I I CS II I CSO II I CSll CSD 

Addrf conce~F~tion 
I II II Compound ( "" \.. ) ( VOl ) Percent Recove!l: Percent Recove!l: RPD 

~I·i~~!i.Y~*1.:.~~i-~~~j\~ 
f~~~~%1J,ftl~t., .. ~,.: i.~t ,,~~~ >~~:~ LCS LCSD LCS LCSD I ReEorted I Recalc. II Reeorted I Recalc. II · Reeorted I Recalculated 

1, 1-Dichloroethene "20 '2-<.) 1"\. c:.. 1"1. 7.- 9PJ "1,\( <=tv "1~ "2- 7--

Trichloroethane 1'1-"'1 lot. (,.:, too \OO "'l£3 "\)( ! I 
Benzene I'H 1"'\-D "17 "11 "1~ ~ 1- 2--

Toluene 1'\·G l"'· "0 9"0 'ilS 4(, "'!(, 1--
..,._ 

Chlorobenzene IJ . I"',. '5" !"1·1-- "'B "''sf ""~"' 'i!.. 1- ,_.....-

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



LDC#: 2>"]7-~ BE) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

E HOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (,...,Z 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\.)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%5) 

L\!o,o- ~·'W:<o4 (,o A. = Area of the characteristic ion (EICP) for the Sample 1.0. \....Cb 
compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard 

d-:tt..<>i 1\ (t;r~.O 2 I, = Amount of internal standard added in nanograms Cone.= 
(ng) '1 e, '2 g-Z-6 (\,'"\'-lOS) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

1'"\·Cf Of = Dilution factor. 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration C~ncentrati~n 

# Sample ID Compound ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037 -GW 460-120382-1 Water 09/16/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Ti'!les 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (o/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/20/16 N-Nitroso-di-n-propylamine 20.5 All samples in SDG UJ (all non-detects) A 
3&4-Methylphenol 30.4 460-120382-1 UJ (all non-detects) 
2-Nitroaniline 22.3 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228E2A_RA4.DOC 



V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were not within QC limits. No 
data were qualified since there were no associated samples in this SDG. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120382-1 

I SamE:Ie I ComEound I Flae I AorP 

CFMW-037-GW N-Nitroso-di-n-propylamine UJ (all non-detects) A 
3&4-Methylphenol UJ (all non-detects) 
2-Nitroaniline UJ (all non-detects) 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles - Field Blank Data Qualification Summary - SDG 460-120382-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228E2a 

SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oht...}t, 
Page:__Lof_L 

Reviewer:__.z::_..-7 ~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 
Notes 

I Malidatiao A[ea I I Comments 

Sample receipt/Technical holding times A1-b 
GC/MS Instrument performance check b 

/>..,-A D/o ~v ... ?0 (Y lt:.~ ..630 Initial calibration/ICV 

Continuing calibration .S""" cui 6.. 3A._) 

Laboratory Blanks A 
Field blanks N 
SurroQate spikes b,. ' 
Matrix spike/Matrix spike duplicates 6V\] ~o- I'20~!<o - 1 W:::-10 ( :'~,., '":A,o;..<.,Q Ser~\ 
Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037-GW 

A. \.!!...-":::> 

N 
A 
A 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228E2aW.wpd 1 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

' 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

\1 

I 

D 



VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I . 

2 or more base neutral or acid surrogates were outside QC limits, was a 
I 

Level IV Checklist_B27DD_rev01.wpd 

Page:_l_ot_2-
Reviewer: F-7 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST Page: -z.-of ..,... 
Reviewer: F1 

2nd Reviewer:~ 

Level IV ChecklisLB27DD_rev01.wpd · 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol A.A. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimelhylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODO. cisftrans-De'calin D1. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis{2-ethylhexy1)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobeni:ene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-0initrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethy/phenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol 01. 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDn R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 51. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene WVV. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-buty/phthalate XXX. 2,6-0imethylnaphthalene )()()()(. X1. 

Y. 2,4,6-Trichloropheno/ YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene zzzz. Z1. 

COMPNDL_SVOA long lislwpd 



LDC#: ~-p--2EJ.f:c}~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

~ 
se seE 

N/A 
/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

YfN N/A V VO.::::I 0.:::: CUI /ULJ Clll'-1 I"" >:! VVI" 1111 ~11..:;; VCliiUCHIVII '-'1 H<;;iiiCl VI ;::,o<;..u /ULJ t;>.l IU .::;u,uu I '\I '\.1 l 

'-' 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

- 19 htn 1\lo UAJ- lo &6l.Q 6l. .,_.10 . I 

- i\0/ :L.l ).-j.-y 

- I~ \-z.o 1'-' C-VV - {p J ?-().(' 
~ 0 '?'-\ &&Q..& 3o.~ 

- 'Qp., ?--7--?... -
-

CONCAL.wpd 

I / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: (/\,_ 

Associated Samples Qualifications 

f{~ Ljl,O- ~4\20tt _\- l1A.J /A ~'f 
.\. ,\) 

""" 
l ~- u.}/A (\\1 \? 

I 
J, .1 
-----



Loc#: o7-v7. B~oa.... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: /of / --
Reviewer: FT 

2nd Reviewer: ___ _.. __ _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFslnumber of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/11/2016 A 

gcms6 s 
DD 

uu 
EEE 
Ill 

I 

Reported 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Where: 

Recalculated 

(RRF10 std) 

1.4850 

0.8404 

1.5289 

0.9460 

0.6572 

1.0087 

Ax =Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4955 1.4955 10.4 

0.8960 0.8960 8.7 

1.5002 1.5002 2.9 

0.9021 0.9021 7.7 

0.6453 0.6453 7.0 

1.0144 1.0144 6.9 

Comments! Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

10.4 

8.7 

2.9 

7.7 

7.0 

6.9 



LDC #: 3 7# 2 fB.;l ""-- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA sW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: 0 c-------

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference" 100 • (ave. RRF- RRF)/ave. RRF 
RRF " (AJ(C,)/(1\,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF " continuing calibration RRF 
A, " Area of compound, A. = Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) (CC) 

1 (!.(!. v- (o ,\,~lit.. A (1st IS) l-4"'155"" vs'B I \."('?)I 

-..\:o1 ..s (2""1S) o. <i"'vo 0,~09 '0-~4o9 

.w (3" IS) 1.9JO:Z... I. 4t..~ 1· '-l-1..2> 
l-lll\ (4.1S) o."j'oz.l 0·""-''' ~ -911' 

"G'E'\7 (S• IS) 0. ~ '!5'? Q (.,55 '2- O.(,~Y 

T.T.L. rs• IS\ 1-0 I l-\-4 0 -"" g ?:>1 O·"''G"S1 

2 UJJ-l.o ifo/ll· A !1st IS\ I · '+9!::15' I· Lt"\~ 1-'1-9'"1 
D'?'\) -.5. (2""1S) o. '6'11. 0 0-9019 '0.90\9 

DJ) (3" IS) 1. svor ]. ~oo l.(ooO 

LAtA (4.1S) 0 .91JZ.) 0. 'ii ~::t 0 0-~10 
BE' I? cs• IS) 0· lolj-S_3 -o. G::.lf o;"" Oh<J4i~ 
TIT cs• lSI 1-o\'1'-1 0.91/,/ 0. "t7b"'' 

3 'r1st IS\ 

(2"" IS) 

(3" IS) 

(4.1S) 

cs• IS) 

rs• IS\ 

II Reported I Recalculated 

I %0 I %0 

;- . I S- 7 
o-V; o_t, 
:h-':. :z.. \ 
l-0 J·O 
\S I· r 
r,.o t.' u 

v ' "2-- 0 .;r-
0·7 0-7 
Cr:.-1 fo-7 
1·7 1-7 
o-7 o.7 
-:::!J-"1 ~-.....7 i 

' 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the rec:alculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer: ;;:/ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

. %Recovery: SF/SS *100 

Samnle 10: -tt 1 

Surrogate 
Soiked 

Nitrobenzene-dS 10.0 
2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-ciS 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

~.L\S <Z.~ 

~. ~"" ~ .ll"l 
1.·~ t·?) 
'2.-1'1 d. .l/ 
tl~ ·Hi 
"1·~ I ,.\{) 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

~ <$ 
44 '6<t 
Cj.? "1"? 
M3 1-'b 
q'l-' LJ.v 
1i !G 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: "2; 7 "2- "2 B ~!_)...,_ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:___..EI 
2nd Reviewer: A _ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 ' (SSG - SC)ISA 

RPD = I MSC- MSC I '2/(MSC + MSDC) 

Where: sse = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ Cf_J_4_:____,_l__:0:::._ ____ _ 

I I 
Spike Sample Spiked S~ple 

Ad~1d Concen~tf~tion Concent ~ 
Compound (\A~ l-l ( "'-'it' \)- ( •Hr 

v .. ~ "~n --- -- .. ~ "~n 

Phenol '&().0 liJ _t) rJO .?J0-1-\ "'2-1- 'J-

N-Nitroso-df-n-propylamine 10-/ bl..-~ 
4-Chloro-3-methvlohenol '1o.1 ;o .:!:;> 

Acenaphthene v 1l,.~ ,,..A 
Pentachlorophenol l~pO u.o l'-1-~ I '-\tQ 
Pyrena s,-0 5I\) II 14· 2( ~-( 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

" -- ~"'" 
.,_. __ - ~ - I r.tiS£MSil 

Percent Recoverv Percent Recoverv I RPD 

c c ..... c 

:Yi -:?~ :?'-I "3<1 11 II 

'tf5{ lti S(3 It~ (£J to 
0['1--- ")7. w %',!( - -~ b 

"1 L, 9/, "10 qo (, 70 
9\J <liD 9Y 9J..- -1----- 2-

to 0 I OJ) 10 1 j'D 1 I I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of gualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 3 ]2 1--~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: c...._ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD =I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: l&l> 1\!e 0 - ""?::11\.UO ~ 

I I 
Spike Spike I I CS II . 1 esc II 
Ad 1e~ ) 

Concen~11!?" I II II Compound ( .,1.'!, ( IA.9r ) Percent Recove~ Percent Recove!1 

I r.<: U 1 r.<:n ' "" ~ 1 r.sn . Rooolo "' ,,, 

Phenol rg,;. 0 IJA. ?-S-~ o.JA ~;;..- ~;v-

N·Nitroso-dl-n-propylamlne G.<.\ .J\. CJI S5/ 

4-Chloro-3-methylphenol (., ;!>. (p I <=>I l"' 
Acenaohthene ' 1:2-. c.£ "' 1 'il 
Pentachlorophenol liDO 14-0 Gtr ''l:V ~ 
Pyrene l4J 1/ I 1~·Y ,, q"' '1'"1 r-.J fr / / 

r 

I CSll CSO I 
RPD I 

_....;> 

-----

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 
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LDC #: 37 J-WE ~"<... VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

MEliHOD· GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: (;.Z 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(IlNJIDFll2.0l Example: 
(A,.)(RRF)0/,)0/1)(%S) 

'\-IP,O - "3 "\ \:2 0 Lj. p... 
A,. = Area of the characteristic ion (EICP) for the Sample 1.0. L(!_'=> 

compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

{ J'l!bb'-11) (<l..o) (~) (looo) I, = Amount of internal standard added in nanograms {ng) Cone.= 

v, = Volume or weight of sample extract in milliliters (ml) or ("0\2<oo~ (l·~~s)(:l-50) grams (g). 

v, = Volume of extract injected in microliters {ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ;zq -~ IA.er IL %8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound { ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
CFMW-EB5-AQ 460-120382-2 Water 09/16/16 
CFMW-032a-GW 460-120382-3 Water 09/16/16 
CFMW-049a-GW 460-120382-4 Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification {ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EBS-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Ana lyle Concentration Samples 

CFMW·EB5·AQ 09/16/16 Calcium 290 ug/L CFMW·049a·GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-032-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

4 
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VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120382-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228E4a 

SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

Date:\\\;=\''"" 
Page:__iof~ 

Reviewer: :\0 
2nd Reviewer: =---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea I I Ccmmeots 

I. Samole receiot/Technical holdino times ~ q_\,\:?\ ,!0 

II. ICP/MSTune /A. 
Ill. Instrument Calibration Sw 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratorv control samples 

XI. Field Duolicates 

XII. Internal Standard IICP-MS) 

XIII. Sample Result Verification 

\(1\/ n, ''o" '' noto 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037-GW 

CFMW-EB5-AQ 

CFMW-032a-GW 

CFMW-049a-GW 

~ 

~ £~-=-C) 
p..__ M.s C:.(_~\0-c"-<--(0'\.>.) \-\ <:,. L S'QG -~w-- v'7~? ,Q -\\:o-
~ \)0;? ~ C.n-\w- ~-,-z_ -Gl.,S~-.R (S."GG '...'-tieD- \'ZO"l~- I) 
~ SEQ..=-C..~v\ v.)_;;, ~ ~ \J>J L <;:Q (,. --'-t<oU - 1'20~\C,.-'" 

A l~S 

\'-..) 

/A. 
1>\ 
CA. 

NO = No compounds detected 
R = Rinsate 

0 =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

460-120382-1 Water 09/16/16 

460-120382-2 Water 09/16/16 

460-120382-3 Water 09/16/16 

460-120382-4 Water 09/16/16 

I 

Notes. _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

1. Technical holding times 

All technical holdina times were met. ' 
Cooler temperature criteria was met. / 

II. ICPIMS Tune 

Were all isotopes in the tun ina solution mass resolution within 0.1 amu? 
,. 

Were %RSD of isotopes in the tuning solution :>5%? / 

Ill. Calibration 
/ 

Were all instruments calibrated daily, each set-up time? 

Were the orooer number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks ..--
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samoles performed dailv? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ..--

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this / 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ,..... 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ;:. 20% for / waters and;:. 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was 
used for samples that were.::. 5X the RL, including when only one of the duplicate 
sam ole values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? v 
Was an LCS analvzed oer extraction batch? ,..... 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_~ of Z. 
Reviewer: ;:2 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensit of the internal standard in the associated initial calibration? 

" 
If the %Rs were outside the criteria was a reanalvsis nerformed? 

IX ICP Serial Dilution 

wa;\~n ICP serial di~~~-ion an~~~zed if analyte concentrations were > SOX the MDL / 
ICP />1 OOX the MDL ICP/MS ? 

Were all cercent differences f%Ds) < 10%? r 
Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. r 
Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

Page:~fe._. 
Reviewer: z 0 

2nd Reviewer: p. c 

Findings/Comments 



LDC #: pJ2;2?<:~-~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_otl 
Reviewer: 09 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

- .In · An~luto I ;d /TAl I 

\-~ w v 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, ~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha-, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

. 
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~~~·. I • o N • ~- ~ ~~ ~- ~. ~ ~. ~- n• "· "· u. • · v c-. A "- TO ' 7. " c <:n T 

Comments: Mercurv by CV AA if performed 
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LDC #: 37228E4a VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Page:___i_ofl_ 
Reviewer: '60 

2nd Reviewer:~ 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%)? 
EVE NLY: 

N N/ Was a midrange cyanide standard distilled? 
Y. N N/A Are all correlation coefficients ~0.995? 

1 )N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

1 .. no+• · oln ~nolv+~ .,_, n, nfn, 

09/21/16 CRDL (14:15) Cd 68 (70-130) 2 No QuaLj_True and Found CRDL value < MOLl 

Comments:: __________________________________________________________________________________________________________________________ __ 

37228E4aCAL. wpd 



LDC #: 37228E4a 

METHOD: Trace Metals (EPA Method 200.7/200.8) 

Blank units: uwL 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

FBLK_1.wpd 

Page:_lof_l_ 

Reviewer: ::::::Sv 
2nd Reviewer: .f1 



LDC#: &-y~~~c,. VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 
DO :o,.=::, 
..:rc>.J 
\""?::...._..,.,~ 

CC>.:l 
Z.:-.. '2.-~ 
C~ 
\ \:>':1...~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) a '-\ \ -'3>1 '-'f\' '-- ~0 ~'--' (. -'0'"6 Y?--

CVAA (Initial calibration) ~~ s -06\~\'-...- s ...:p..._\\...- \<::52-(_<?... 
____, 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Lo ~<a.~ 'V"" \ '--' so l.)q_\'- 4'6 Y.'?-
CVAA (Contining calibration) 

~ ~~~~~\\.... S~v \OD%<?-
...__, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Be9cd:ed 

%R 

\0~-~-~ 

LoL..-1'.: '>2-

0{6-(.~ 

\_OOc(,?-

I 

Page:~of_l_ 
Reviewer: ::::::, "'=> 

2nd Reviewer: 0. _ 

Acceptable 
(Y/N) 

~ 
~ 

~ 
lr 

Comments: ______________________________________________________________________________________________________________ ___ 

calclc.4sw.wpd 



LDC#: 1,\TI.~'-\a.. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:____l_ofj_ 

Reviewer: ::::S. ~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = [1-SDRI x 100 
I 

Sample ID 

:::s:c...s ~ 
00'..'::5.1 

\.LS 
\ ~ '-'\:0 

~s 
a .. -_s,.-, 

<Q-....R 
\~'--c= 
'3.«=".~ 
\"b'.;o<; 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check 
!A_s \.'VL-.~ ~\\.- coo~ ...... 

Laboratory control sample k '-\ :1. <::;;,. <..Jc\.. "\.....,- ::s_~'-
Matrix spike L.'-A.. (SSR-SR) 

ZJO ::-] ~ '-".:\\ '--- 'Zo~'-

Duplicate \AV'\ S-z...'l. .'-\ ~'- S~--o 0~'---

ICP serial dilution ~' tS"'.'Z..'-\~~'- \ 'S.~I.% ~ '---

I B:ecalc1llated I 
I %R/RPD/%D I 

\.G""S1.~ 

qs=/..R-

l o L:>.:r~~ 

·z..o(,~ 

0~/.Q 

Acceptable 
%R/RPD/%D (YIN) 

l~Y-~ ~ 
Q,s,['_?-

\OI....lc'Y~?-

2"f-..0?o 

0 _2, ~ '1 'c <::::> 'Y! 
Comments: ____________________________________________________________________________________________________ ==================== 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_t of~ 
Reviewer: ..::3. 0 

2nd reviewer: C=----

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ _,(= . .:..\ _'J-.,.1.-~-'-'"""-r-------- were recalculated and verified using the following 
equation: --::::> 
Concentration = 

RD 
FV = 
ln. Vol. = 
Dil 

# 

(RD)(FV)(Dill 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\. 
z.. 

_-:s,· 
u.-

Recalculation: 

~ -=- l"CJ60 -~ ~ \.... 
'Q-,y-_--z_ 

Reported 
Concentration 

Analyte (\.}::>,_ \\.... ) 

\--~~..."'\. tl..\.:z:cc, 
p,.._\~ \'\-0 

)'-.)""- '2;S..'-*OO 

c.." ~-0 

Calculated 
Concentration Acceptable 

(\b.\\,) (Y/N) 

\~?...~0 ~ 
\Q,_.Q 

ZSlWQ 

4,0 v 

Note: ______________________________________________________________________________ __ 

RECALC.4SW 



LDC Report# 37228E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120382-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-037-GW 460-120382-1 Water 09/16/16 
CFMW-EB5-AQ 460-120382-2 Water 09/16/16 
CFMW-032a-GW 460-120382-3 Water 09/16/16 
CFMW-049a-GW 460-120382-4 Water 09/16/16 
CFMW-037 -GWMS 460-120382-1 MS Water 09/16/16 
CFMW-037 -GWMSD 460-120382-1 MSD Water 09/16/16 
CFMW-032a-GWDUP 460-120382-3DUP Water 09/16/16 
CFMW-049a-GWMS 460-120382-4MS Water 09/16/16 
CFMW-049a-GWMSD 460-120382-4MSD Water 09/16/16 
CFMW-049a-GWDUP 460-120382-4DUP Water 09/16/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB5-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analvte Concentration Samples 

CFMW-EBS-AQ 09/16/16 Chloride 187 ug/L CFMW-037-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-049a-GWMS/MSD Chloride 86 (90-11 0) 88 (90-11 0) J- (all detects) A 
(CFMW-032a-GW 
CFMW-049a-GW) 

4 
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Spike ID MS(%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

CFMW-049a-GWMS/MSD Fluoride 84 (90-11 0) 86 (90-110) J- (all detects) A 
(CFMW-037-GW Sulfate 87 (90-11 0) 86 (90-11 0) J- (all detects) 
CFMW-032a-GW 
CFMW-049a-GW) 

CFMW-049a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFMW-037-GW 
CFMW-032a-GW 
CFMW-049a-GW) 

Relative percent differences (RPD) were within QC limits. 

VIL Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIIL Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in three samples. 

Due to MS/MSD %R, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120382-1 

I SamE:Ie I Anal;tte I Flag I A orP I Reason 

CFMW-032a-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-049a-GW duplicate (%R) 

CFMW-037-GW Fluoride J- (all detects) A Matrix spike/Matrix spike 
CFMW-032a-GW Sulfate J- (all detects) duplicate (%R) 
CFMW-049a-GW 

CFMW-037-GW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFMW-032a-GW duplicate (%R) 
CFMW-049a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120382-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120382-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228E6 
SDG #: 460-120382-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \-o\z;s;;\ 10 

Page:~ofl 
Reviewer: .:S<S::> 

2nd Reviewer: C-/ 
·so 

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-li{(EPA Method 350.1 ). Chloride. Fluoride. Sulfate (EPA Method 
300.0l. Total Cyan~PA Method 335.4), Hardness (SM2340Cl. Nitrite/Nitrite-N IEPA Method 353.2), TDS (SM2540C). 
TSS ISM2540Dl:J "- '\? (~ \'v\.9.--'<~ <jS§lo~ 

I 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Validatioc Area 

I. Sample receipVTechnical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Sample result verification 

YO "' '" ,, ' '" 
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

OA 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

CFMW-037 -GW 

CFMW-EB5-AQ 

CFMW-032a-GW 

CFMW-049a-GW 

CFMW-037 -GWMS 

CFMW-037-GWMSD 

CFMW-032a-GWDUP 

CFMW-049a-GWMS 

CFMW-049a-GWMSD 

CFMW-049a-GWDUP 

I I Ccmmects 

,A._ q\\\0\\\o 
~ 
{\ 
D. 

.s,w e?:,:=. (_ -2:::) 
80-) ~'Q ::..<: .. PSI.Al'?- or51.-- Sw'M..,\.<::) ( <;..'VG ~ "'ao -l'l.c""<,\'1 

P\ \) \JS> :::c c;;::.SLc.k'- a o \ · Sl.J.) \:>....P Cs.~ b"·4-lo0-"12.<> <,.-,C,·- \J 
-~ L L...S\Q '""-<. S~~ 
t0 
/><, 

.P\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

c~ 

,_}_ 

\QQ., 
O'<b..t-r 8::f:;.o 

l \ 
..1 ~ 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120382-1 

460-120382-2 

460-120382-3 

460-120382-4 

460-120382-1 MS 

460-120382-1MSD 

460-120382-3DUP 

460-120382-4MS 

460-120382-4MSD 

460-120382-4DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

Water 09/16/16 

I 

-
;.. 

Notes: _______________________________________ _ 

v vq = C..«=-~w- 0<4'-\b-GW \::> 0v lS."V<::> ~ Ll.{::.a -\"Z.OU:I'"\- \.) 
L\Roux Associates\Columbia Falls\37228E6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method <Ga, ("',a>.. ) 

Validation Area Yes No 

I. Technical holdina times 

All technical holdina times were met. r 
/ 

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated dai/v, each set-uo time? r 
Were the proper number of standards used? 

__.--

,...--
Were all initial calibration correlation coefficients> 0.995? 

Were all initial and continuing calibniltion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reauired? ILeveiiV onlv\ / 

Were balance checks performed as reQuired? (level IV onlv) / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? 
,...--

Was there contamination in the method blanks? If yes, please see the Blanks / 

validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or -
MS/DUP. Soil/ Water. 

Were the MS/MSO percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :£ 20% for / waters and~ 35% for soil samples? A control limit of~ CROL(:: 2X CROL for soil) 
was used for samples that were::_ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? 
r 

Was an LCS analvzed oer extraction batch? 
,...--

Were the LCS percent recoveries (%R) a~~;·;~tive percent difference (RPD) 
within the 80-120% 185-115% for Method 3 0.0 QC limits? / 

VI. Regional Quality Assurance and Qua/itv Control 

Were performance evaluation (PE) samples oerformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

r 
/ 

Page:~ot"Z 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits < RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:l-otZ: 
Reviewer: 2:9"" 

2nd Reviewer: ()../' 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

-'·, In -----'1 A P~1 

()c.,'.":, -0 'pH TDS Cl F NO, NO, SO 0-PO Alki~)NH, TKN TOG Cr6+ CI04 

pH TDS. Cl F NO NO, SO 0-PO Alk~ NH TKN TOG Cr6+ CIO, 

fJ. U '\ pH los)cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO. 

PH ~ Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS c1'-'f NO, NO Yo ~0 Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ Cl04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO 

ni-l Tn!': r.1 F' Nn. Nn. !':n. n-Pn. Alk r.N NI-l. TKN Tnr. r.rR+ r.1n. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: c;./ 

Comments: ___________________________________ _ 
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LDC #: 37228E6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!QLL Associated sample units: ug/L 
Sampling date: 09/16/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228E6FB.wpd 

Page:~of \ 
Reviewer: C§;:5 

2nd Reviewer:--<::::2!, 



LOG #: 37228E6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

)2l?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: l of \ 

Reviewer~ 
2nd Reviewer: g. ----

W"N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y &;;NJA Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
C\ of 4 or more, no action was taken. 
Y2N N/A Were all duplicate sample relative percent differences (RPD) .:". 20% for samples? 
"'~VEL IV ONLY: 
/ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

" "n .... A ' ' con 11 • ·"• Ooo • 

8/9 w Cl 86 (90-110) 88 (90-110) 3-4 J-/UJ/ A ( detl 
F 84 (90-11 0) 86 (90-110) 1, 3-4 J-/UJ/A (det) 

S04 87 (90-110) 86 (90-110) 1, 3-4 J-/UJ/ A ( det) 
OP04-P 0(90-110) 0 (90-110) 1, 3-4 ~~,~~"""\ _., 

Comments: EB not associated (different matrix) 

37228EB.wpd 



LDC #: b\."Z..~c\0 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_\_ofl 
Reviewer: ::§? 

2nd Reviewer:£ __ 

Method: lnorganics, Method See Cover 

The correlation coefficient {r) for the calibration of D"'£'9-..c?was recalculated.Calibration date: ~\\""\ \\P 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Tvpe of analysis 

Initial calibration 

:S"C'-.l \S.""'5\ 
Calibration verification 

"5-D.J \ ~-----sc., 
Calibration verification 

5£--v \ '\ '.,(\) 

Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

{)0:lu;f' s3 

s4 

s5 

~ 
o'QO"'-? ""L'SioMcl'-

t=: O~q,'S,~ 

~t-X:>z-1'- 6AA\~\... 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/L) Abs r orr" r or r" {Y/N) 

0.2 11296 

0.5 45719 0.9975 0.9980 'j* 
2.5 193148 

5 403999 

7.5 646712 

"''.fi... 
2.-~~'-- q '+ -'-\-1.:~- q '+.'-\'I. ,e.. --"-~ 
\~'-- '\ ~ .::. "1.'?- ~\S'"Y:~ 

\~'- Q...Q,o(,~ qo._ ~/,'? q, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'---------------------------------------------

4\~ 



LDC #: 'b l'l.'"ZEE-1..0 

METHOD: lnorganics, Method ~ ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:___l_ofl 
Reviewer: <3.9 

2nd Reviewer: a 
""------

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, 
(S+D)/2 

Sample ID Type of Analysis 

LC-':::> Laboratory control sample 

\\','-\~ 

KS Matrix spike sample 

\'Z-~7~ 

'Qu~ Duplicate sample 

\ 'k.:::'S 

S= 
D= 

Element 

\--.) lc\-s 

~ 

\~ 

Original sample concentration 
Duplicate sample concentration 

Found/ S True I D 
(units) {units) 

4to'3:, u~\'-- t <;:,\;) l:J~ '-..... 

(SSR·SR) 

'f\'.o <.:lcl '- 1-c:ov~\-.. 

\S3.0~\.- \'>c,O~'-"" 

II eec:alc!•lated 

II 
Reectted 

I Acceptable 
%R/RPD %R/RPD (Y/N) 

4.b('_~ Sb1.~ 
~ 

~~/-'?- 0....%"'/.-?--

~ 
$,"%~?D ~~;~ .. '0;) 0t -::s-v 

Comments:-===--~-------------------------------------------------------------------------------------------------------------

TOTCLC.6 



LDC#:S~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method __ 5e_· ""-''*='==--'~=»=.c=--

Page:_l_of~ 
Reviewer: =::--s:=> 

2nd reviewer: G...C 

l"l#9ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Yli N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ,----.,-7.(~--:z_=:')'---'--'--'C!:::;:::\,__ __________ ,reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= 

# 

""- (-\\leo'\ ,\ol-i1 
o,_ l?'*?...\ :z.~ 

!>... ~ lo'-'.:.'1..-"-,. 

Sample ID 

\ 
2-

3 
'\ 

4_ 

'--\ 

'-\ 
'-It 

Recalculation: 

Analyte 

C'r--::> 
L\ 

\-J\:\z, 

~N-~ 
~\""~'"""" 

Pt:>-s,.( t-Yt>~ 

~ 

'..S"'-, 

6 '-\'?..."'S.- (_ -\ \ 'o<o> '- lo \. ~ 

4 6"-:<-1 :-us.~ 

Reported Calculated 
Concentration Concentration 

11<:>\ \..._..) {V'>, \.\.... ) 

66'::\ 0~-l 
us.., \%.1 

C\~.:1 Cf-S.-l 
I~D'CD -""1-aoooo 
l.!,(T:I ~ l-'"2..>:>00 

U,.~{ L\lt'I--
'S.l.(., .s::rz .... 
~~ \s"S 

Acceptable 
cYIN) 

~ 

'-4 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 37228F1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-050-GW 460-120477-4 Water 09/19/16 
Trip Blank 460-120477-5 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/23/16 Chloroethane 43.3 All samples in SDG UJ (all non-detects) A 
(08:39) 160-120477-1 

09/23/16 Trichlorofluoromethane 44.9 All samples in SDG NA -
(08:39) 1,1 ,2-Trichloro~1,2,2-trifluoroethane 23.0 160-120477-1 

1, 1-Dichloroethane 21.8 
Carbon tetrachloride 25.8 
1,1, 1-Trichloroethane 23.1 
1 ,2-Dichloroethane 24.2 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Compound Concentration Samples 

MB 460-392467 09/23/16 Styrene 0.339 ug/L All samples in SDG 
460-120477-1 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120477-1 

I Sample I Compound I Ftaa I A or P I Reason 

CFMW-050-GW Chloroethane UJ (all non-detects) A Continuing calibration 
Trip Blank (%D) 
CFMW-044b-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228F1 VALIDATION COMPLETENESS WORKSHEET Date: ;oft.a/;fo 
Page:Lof__L. SDG #: 460-120477-1 Level IV 

Laboratory: Test America Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Reviewer: F 1 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

-1-
1 -
2 

t 
4 

5 

6 

7 

8 

q 

I :\lalidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/JCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes 

Matrix soike/Matrix soike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-050-GW 

Trio Blank 

CFMW-044b-GW 

Notes. 

I I Comments 

AI/:). 

A 

A.1A v~ 'Jl-&0 ~ l~ lt>O. ( y re-i .6 vo 
.sw I 

C!f!),/ .6- zo 
GvJ 

tJO l' ~~.:v 
/::,.. 

N c-"7 
A. LCb 

N 
A. 
A. 
/:), 

b,. 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

\¥> 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120477-4 

460-120477-5 

460-120477-8 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

L:\Roux Associates\Cotumbia Falls\37228F1 W.wpd 1 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method A?R;n<n 

and relative 

and relative response factors (RRF) within 

Level IV checklist_82608_rev01.wpd 

Page:___i_of~' 
Reviewer: r 7 

2nd Reviewer: ~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: ,=-1 

2nd Reviewer: ~ 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-----

:1 A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5~Trimethylbenzene fV.AA Ethyl tert-butyl ether A1. 1,3-Butadiene 
,I I B. Bromomethane BB. 1,1,2,2-Tetrachlaroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1 ,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec--Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dich\orobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide ·GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1 ,4·Dichlorobenzene HHHH. 1,4w0ioxane H1. Freon 114 

I. 1,1·Dichloroethane II. 2·Chloroethylvinyl ether Ill. n·Butylbenzene 1111. Isobutyl alcohol 11. 2·Nitropropane 

J. 1 ,2·Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1 ,2·Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK. Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3·Dimethyl pentane 

L. 1 ,2·Dichloroethane Ll. Methyl·tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

I M. 2-Butanone MM. 1,2-Dibromo·3·chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3·Dimethyl pentane 

NN. Methyl ethyl ketone NNN. 1,2,3·Trichlorobenzene NNNN. Iodomethane N1. 2-Methylpentane N. 1,1, 1-Trichloroethane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3·Methylpentane 

P. Bromodichtoromethane PP. Bromochloromethane PPP. trans-1,2-0ichtoroethene PPPP. Tetrahydrofuran P1. 3·Ethylpentane 

Q. 1 ,2·Dich1oropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis·1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3· Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichtoropropane SSS. o·Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1 ,2,2·trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2·Trichloroethane UU. 1,1,1,2·Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene WV. 4·Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3·Dichloropropene VWI/. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether .XXXX. cis-1,4·Dichloro-2-butene X1. 1,2,3· Trimethylbenzene 

Y. 4-Methyl·2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-0ichloro-2·butene Y1. 

z. 2-Hexanone ZZ. 2-Ch/oroto/uene ZZZ. tart-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
-· ---

COMPNDL_ VOA_Long lislwpd 



LDC #: .:?> l ~"2-6 f 1 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

r~~~e see quauncanons ce1ow ror au quesnons answerea "N". NO! appuca01e quesnons are 1aemmea as "N/A". 

( Y 1i N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
'- YN N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y MIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 

Page:~ of~ 
Reviewer:.~F~T __ 

2nd Reviewer: .:::::, 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

'"". "t/U>Il~P CoJ- '3"' 0 o.~ 2> ·? A \l 'J.- f..u/A \~ '0 
-t o5~ 't(K ~Y·~ . .11 .l.t.-'t/A 
+ TTT ;Q;..O 

+ 3 ~LS 
t e- ,..s. a 2~~~ 
t ~ ~~1 
,-+_ L J-4·1-- ,II ,1! 

CONCAL.wpd 



LDC#: ?>7?-7-13 r ) 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
• M N/A Was a method blank associated with every sample in this SDG? 
Y N/A Was a method blank analyzed at least once every 12 hours for each matnx and concentration? 
• • · N/A Was there co,,~~ji\e.;n the method blanks? If yes, please see the qualifications below 
~a~kana 
Cone. units. ., .................... ~ .................. '!"'' ........ ·-

Compound I BlankiD I Sample Identification 

I) ,~,~:;cf~- ~;-, ;; ... ~ JE~ . .;.;;t '2Lf~ 'I I I I I 

Blank analysis date: 
Cone. units: Associated Samples: 

I Compound II BlankiD II Sample Identification 

r::,~rtw:ts'pfi~fs.:~:~ , ~~'!; -~,:IRI I I I I I 

All results were qualified using the criteria stated below except those circled. 

I I 

Page:~of __ / 

Reviewer:___,_F_,T---,--__ 
2nd Reviewer: _G:::!. 

I 

I I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.wpd 



LDC#: o 7 z-z6f" / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ____ !'of~ 
Reviewer: FT 

2nd Reviewer: g...._ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/10/2016 M 0.4055 

GCMS5 c 0.4288 

cc 1.4369 

JJJ 1.2251 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.4055 

0.4288 

1.4369 

1.2251 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4321 0.4055 4.1 

0.4497 0.4288 4.6 

1.5059 1.4369 4.8 

1.2563 1.2251 ' 3.9 

Recalculated 

%RSD 

4.1 

4.6 

4.8 

3.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

091016 5 



LDC#: 0?;;;.-uJf'- I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c., -

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF • RRF)/ave. RRF 
RRF = (A;,)(C.)/(A,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A;,= Area of compound, A.= Area of associated internal standard 
ex= Concentration of compound, C15 ::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date CompoundJReference internal Standard) (initial) (CCl CCC) 

1 IO€>"?>j 9r"?:>h"" f./\ (IS1) 0.<\-?2-l 0. 4'\05 0- t.j.~.oi 
/" £V 0 ·'fl+'17 o. 4'1 v: 0. '-\"114 CVJ-::> (IS2) 

c.e,.. (IS3) 1·9J54 1-~- ,-~7 
j_\_J (IS4l 1·7&'b:J \.2.."?5" 1-r?~ 

(ISS\ 

2 _(IS1) 

(152) 

(IS3) 

(154) 

!ISS\ 

3 

1
4

1 I l /Ej/ I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

~-0 ?-·0 

"''. ~ 1·3 
1.\ • I 'f· I 
!·I 1·7 

I 

' 

I 

1/ l II 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: _ ____,_F--'T __ 

2nd reviewer:_--T:(..,..,<'/'-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS ,.. 100 

Sample 10: J,\.) 

Surrogate 
Spiked 

Dibromofluoromethane gO.O 
1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene I 

S I ID ample : 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2MDfchloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID : 

Surrogate 
Sciked 

Dibromofluoromethane 

1 ,2MDichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-DichloroethaneMd4 

TolueneMdS 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

to\.;; \"l-'..D 
~,oc.;.O loO 
g::J.(,o I 0 1 
'\-2>0 '-61 

Percent 
Surrogate Recovery 

Found Rep~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

]7'_? 0 
12'0 
to! 

C/.1 IJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: -3 7 '2. '2f3 ("-/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: CL 

METHOD: GC/MS VOA (EPA Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery ; 100 • SSG/SA 

RPD = I LCSC • LCSDC I • 2/(LCSC + LCSDC) 

LCS ID: t.v.:>W ~bo- ~i'7-4to7. 

Trichloroethene 

Chlorobenzene 

Where: SSG ; Spiked sample concentration 
SA; Spike added 

LCSC; Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

f.. 
_3 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC. WPD 



Loc#: <.37?'2 B ;=. J Page:_1_of_1_ 

Reviewer: FT 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

2nd reviewer: G / 

OD: GC/MS VOA (EPA SW 846 Method 82608) 
l"""'c-1"'----'-:N'f/A:'- Were all reported results recalculated and verified for all level IV samples? 
-7'--'-'---'-N"'/A'-'- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&J(I,l(DF) Example: 
(A;,)(RRF)(V,)(%S) 

{\) ~ A, = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

A.. = Area of the characteristic ion (EICP) for the specific 
internal standard 

(o"'!B) (!>OJ 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ( ~ •-H,I <at;) ( o. ?~ 'l) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

It-Df = Dilution factor. 
0. \'1- "'-1 

%8 = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/22/16 Hexachlorocyclopentadiene 31.9 CFMW-050-GW NA -
CFMW-044b-GW 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

4 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228F2a 

SDG #: 460-120477-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;oJt}t. 
Page:_Lof__l 

Reviewer: f1 
2nd Reviewer: /;../ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

I llalidation Ama 

Samole receipt/Technical holding times 

GC/MS lnslrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-050-GW 

CFMW-044b-GW 

Notes· 

I I 
A tA 

A 
At A "(o ~0 
.:yJ 

A 
~ 
!::>. 
tJ C!O, 

A. ~to 
N 
b. 
.6.. 
/:::., 

D. 
/>.. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228F2aW.wpd 1 

Comments 

£:;...70 (V 
I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120477-4 

460-120477-8 

\CAl ; :av 
C-VJ 6 .).u 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 

Page: __Lot_:?
Reviewer: E7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page: 7--- of .,.... 
Reviewer: P'J 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate .AA.AA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine 8888. Benza(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-0ichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. . 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1 ,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-Qxybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1MMethylphenanthrene H1. 

I. 4MMethylphenol 11. 4MNitrophenol Ill. Benzo(a)pyrene 1111. 1,4MDioxane 11. 

J. NMNitrosoMdiMnMpropylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3Mcd)pyrene JJJJ. Acetophenone J1. 

K. Hexachloroethane KK. 2.4MDinitrotoluene KKK Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4MChloropheny1Mpheny1 ether MMM. Bis(2MChloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2MNitropheno1 NN. Fluorene NNN. Aniline NNNN. 2,&.Dichlorophenol N1. 

0. 2,4-Dimethylphenor 00. 4MNitroaniline 000. NMNitrosodimethylamine 0000. 2,6MDinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6MDinitroM2Mmethylphenol PPP. Benzoic Acid PPPP. 3MMethylphenol P1. 

Q. 2,4MDichlorophenol QQ. NMNitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol 01. 

R. 1,2.4-Trichlorobenzene RR. 4MBromophenyiMphenylether RRR. Pyridine RRRR. 4MDimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3MDimethyldibenzothiophene {4MDT) S1. 

T. 4MChloroaniline TT. Pentachlorophenol TTT. 1MMethylnaphthalene TITT. 1MMethyldibenzothiophene {1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b}thiophene uuuu. U1. 

V. 4MChloro-3-methylphenol W. Anthracene '1/\N.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di·nMbutylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene =· Z1. I 

COMPNDL_SVOA long list.wpd 



LDC #: -67'2--2-f; f'-17-Cl... 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

I I~ I'll/"\ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

1.. YN NlA VYVIV t-'"'1'-'¥11~\,.lllll:il<;i"li'-'-.;i~ !,_fUL.<IJ QIIU ICICiliVV ll:ii>J-'VII>:>O ICI.\,;lVIi) \1'\1'\1 J UlliiiiiiiiCliiUU \,IIL...:;;IICIIVI CUI V\J\J;:) CIIIU UIVV;:) ~ 

YAII WA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 
\.... 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

+ I "'I 2-"'-' hlP ceN- 1-\ 'f_ ?-1·V Ill \? '+ lp t:l - ., "' '2. 0 l :;, 
t- 0 \9 I1" ;J9' I 

+ k\<. .Z,<l, § 

i' f> ~I,<.> 

-\- c,l z.-v\1\, Q.c.,\J- 4- ~ ?l·""J , 1-
t\;S"J-. I 

CONCAL.wpd 

Page: _lor_/ 
Reviewer: FT 

2nd Reviewer: c.._ 

Qualifications 

_j + d..tA7/ A I'\ X? 

v 
II 

_\,. cWv /A 1--l¥.: 



LDC #: ~7'228jCd.<iit.-

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of~ 
Reviewer: FT 

2nd Reviewer: C 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC#: 3 722k' ;FCA... VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ___£I 
2nd Reviewer: CJ.A-

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A,)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, As= Area of associated internal standard 
ex= Concentration of compound, C1s =Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) AverageRRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 c.tJ..I} "'[ni\L- A (1st IS) l·t.\011, ~~0 \A 'IV 
00\; 1'1 rl\ (2""1S) o. & -z.l!._'±_ -a.-r'i/ ... 6"" O.J€J{,;b 

<==16r (3" IS) I· 0\3G. \.03~ 1-03/ 
Llt-1 (4.1S) tl.419:t- 0. ~11- '+ t), <llP'-1 
t;'G"t=' (5• IS) o. <A:>~O 0. ~ c;- 1.\-~ o. ~9+\ 
r. ..1- .1.. (6• IS) 1 . o_LI b :::, _l. 0 __I±_ :::::> I· t::Jtf -..., 

2 WI) <>( )2-2 /I b A (1st IS) \.<\-bll.. l·.'t~ ~ 
I~ (2"" IS) tJ • K 1.€il-J- 0.1J.-3""1 'D-1v2> '"! \SSZ.... 
161!:! (3"1S) 1· 0 \~(.. 1-o <t>7 I· o{o 7 
1.1.\.A (4.1S) 6.91\Y 01'!.035 O-i~35 

IBS'G (5• IS) v. <:&olD o. ~o--r o.~o_l_ 
ILT (s• IS) 1-otfB::, {-OS_\ \·<OS 1 

3 (1st IS\ 

(2""1S) 

(3" IS) 

(4.1S) 

(5• IS) 

rs• IS\ 

II Reported I Recalculated 

II 
%0 I %0 

q, ~ _f;~ 
,;- . I 5-l 
")./, :'? 'J.'. :, 

Jt? . .:I_ J <l·l 
1· 0 J:h 
'0 , \,. o-~ 

_!..~ /-~ 
_lV·G. _p.~ 
<;-Q c;.~ 

l· I 7-7 
-o,'-;5 0 , '!{' 

{) . :v o·~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: -a 7.2 2 'l( TrY "'- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G _/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 

SamnleiD: ~'2/ 

Surrogate 
Soiked 

Nitrobenzene-dS 10.0 
2·Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol ,It 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Samnle/D: 

Surrogate 
Soiked 

Nitrobenzene·d5 

2·Fiuorobiphenyl 

Terphenyl·d14 

Phenol·d5 

2·Fiuorophenol 

2,4,6·Tribromophenol 

2·Chlorophenol·d4 

1 ,2~Dichlorobenzene-d4 

SamnleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl·d14 

Phenol-ciS 

2~Fiuorophenol 

2,4,6~ Tribromophenol 

2~Chlorophenol-d4 

1 , 2~Dichlorobenzene~d4 

Where: SF= Surrogate Found 
SS - Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

"'·2> lJ "'~ 
1·12- 11 
9.oD 90 
2>. \ \ ~I 

1-\.19 
""" .5.·1~ <;1 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Recovery Percent 

Recalculated Difference 

'1"> 0 

17 
'\V 
-3\ 
4~ 
~1 ,I/ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: <31'2-28~"'- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_E[ 
2nd Reviewer: .9. -

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 

~Compound 
c.:.== =:==1 

Phenol 

N·Nitroso-di-n-propylamine 

4-Chloro-3-methvlohenol 

Acen~hthene 

Pentachlorophenol 

Pyrene 

~A.<. to % a - '3."\ ')..o \2=> 

1!).0 
~.o 

l>O:O 

. <'t.O. v 
11.0 

<;().0 

Spike 
Add'ld 

1\.- l 

~.o 

~gJ.O 

w.o 
~.o 

'"' 0 
%0.0 

u,.<i 
'11\· ~ 
,o. "'\ 
(o<\. .o 
\b~ 

1fi. lp 

:;o.(p 
~.1 

., .... 4 
0\.D 
)(,!..\. 

~-:,. (.., 

I . --- 1 cs II . 1 csn II 1 c511 csn I 
I Percent Recovery I Percent Recove RPD 

'!:>~ ~3 '?>'i '3.!{ 

~ '1? q:? \08 loK ~ 
l!,"'J !!,<1) "'I ., -z.....-
<iO ~ l(p l I. -
]0 ?::> \{)_3 \01- ,-oJ--
"'\b ~~ \0~ 

,..--
lth II \0 I !0 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree wi!hio_j 0.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: C 7 

/-'--P'-'-'N"'/A"- Were all reported results recalculated and verified for all level IV samples? 
..!j.J:L.rNuiAt~. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fA)(I liVJIDFll2.0l Example: 
(A,.)(RRF)(Vo)(\f,)(%5) 

L\-(:,0- :A.?-0 \6 p... 
A, • Area of the characteristic ion (EICP) for the Sample I.D. \..1!.,.2 

compound to be measured 

A,, • Area of the characteristic ion (EICP) for the specific 
internal standard 

~""" ~"""') ~4.;ffj) ( \ooD) I, • Amount of internal standard added in nanograms (ng) 

v, • Volume or weight of sample extract in milliliters (ml) or JOIO'-\-) ( (JS'O) 
grams (g). 

v, • Volume of extract injected in microliters (ul) • I . '-\-
v, • Volume of the concentrated extract in microliters (ul) 

2..fo .{ ~(r I L Df • Dilution Factor. 

%8 • Percent solids, applicable to soil and solid matrices 
only. 

2.0 • Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 
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LDC Report# 37228F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 31,2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053a-GW 460-120477-1 Water 09/19/16 
CFMW-045a-GW 460-120477-2 Water 09/19/16 
CFMW-EB6-AQ 460-120477-3 Water 09/19/16 
CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-059a-GW 460-120477-6 Water 09/19/16 
CFMW-044a-GW 460-120477-7 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 
CFMW-057-GW 460-120477-9 Water 09/19/16 
CFMW-057a-GW 460-120477-10 Water 09/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during datG~ validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB6-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field blanks were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120477-1 

. No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120477-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228F4a 
SDG #: 460-120477-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: td z:s:h:? 
Page:_l_of-l,_ 

Reviewer: .~ 
2nd Reviewer: o~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

I :\lalidaticc l\[ea I I Cam meets 

Sample receipUTechnical holding times A 0,\R\\\?1 
ICP/MS Tune ~ 
Instrument Calibration ~ 
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

n, ,, 
'""" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053a-GW 

CFMW-045a-GW 

CFMW-EB6-AQ 

CFMW-050-GW 

CFMW-059a-GW 

CFMW-044a-GW 

CFMW-044b-GW 

CFMW-057-GW 

CFMW-057a-GW 

~ 
W\:) \;3;;>.,= c ~ 
w c....s 
w 
0 \.,) ,-?.;: '()~<="·"' ""), 

~ \..C..S 
w 
~ 
k 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120477-1 

460-120477-2 

460-120477-3 

460-120477-4 

460-120477-6 

460-120477-7 

460-120477-8 

460-120477-9 

460-120477-10 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

I 

Notes: _______________________________________ _ 
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LDC #: 3>1~"1 VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__l_orl_ 
Reviewer:~ 

2nd reviewer: o- / 
All circled elements are applicable to each sample. 

ID MatriY • -·· , List IT ALl 

\-C.... w 'f..t, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. ~o, B. Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co. Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb. Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na. Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn. Ti, 

AI, Sb. As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r,FAA ~~ "h ~ "· "' r~ r. r, r, r, "' Ph "' "' >II I( '>< ~. >I< Tl \1 7, "' R "' Ti 

Comments: Mercury by CVAA if performed 
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VALIDATION FINDINGS CHECKLIST Page:_\_of Z.... 
Reviewer: ;3$? 

2nd Reviewer: ~ 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdinq times 
~ 

All technical holding times were met. 

Cooler temperature criteria was met. 
....-

II. ICP/MS Tune 

Were all isotopes in the tuninQ solution mass resolution within 0.1 amu? 
./ 

Were %RSD of isotopes in the tuning solution s5%? 
,..... 

Ill. Calibration 
....-

Were all instruments calibrated daily, each set-uo time? 
...... 

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury} QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation comoleteness worksheet. / 

V. ICP Interference Check Sample 

Were ICP interference check samples performed dailv? ...-
Were the ABsolution Percent recoveries I%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ...-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences ...-
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD).:;. 20% for 
/ waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were.::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
,.....-

Was an LCS analvzed oer extraction batch? 
,.....-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ,.....-
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:_2of2. 
Reviewer:::;:::;> 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensit of the Internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. JCP Serial Dilution 

Was an ICP serial di~~~ion an:iyzed if analyte concentrations were> SOX the MDL ---ICPli>100X the MDL ICP/MS? 

Were aiLD_ercent differences t%Dsl < 10%? ,..-

Was there evidence of negative interference? If yes, professional judgement will be / 
used to auaiit\1 the data. 

X Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ./ 

XJ/1. Field blanks 

Field blanks were identified in this SDG. r 
Taroet analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 



LDC#:"b~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R= Found x 100 
True 

Standard ID 

~OJ 
lTZD 

}:G'J 
\.'b~~'\ 

cc~ 
\'6'.'22.. 
Qo..) 
IS.::.C0 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I e:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 
\->,' ~-lo~\\..... ~~'- \.s:::;-z. '( ~ 

'-....) '-' 
CVAA (Initial calibration) 

~ L\,,%~\..... 'S. '-->6\ \ \..... "''\ktf. ~ 
~ 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ?~ 'SO • 1.::1""> \,)'\ \ '-' S-o~'-., l~'C>"'(.~ 
'---' 

CVAA (Contining calibration) ~ L\.:lU.."l~'-' S.<.....J",\'- q'S.(.?-

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:ef!cded 

%R 

\. ..:::Q_ "1-1?-.. 

Q..\o"(.~ 

\-c:::of'-~ 

C={,'S:"'I-~ 

I 

Page:iof_::,_ 
Reviewer: -;::1<::;::> 

2nd Reviewer: a = 

Acceptable 
(Y/N) 

~ 
_\ 

~ 

~ 

Commenffi:~======----------------------------------------------------------------------------------------------------------------
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LDC #: 'b 1'2..~"'\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:lof~ 
Reviewer: '();::) 

2nd Reviewer: c, --
Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 1 00 
(S+D)I2 

Where, S =Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

-:5-C...'"::> ~~ 
t\.'..::,~ 
\__C'::, 
\S<.t)-\ 

~ 

\0 

0 

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

Found IS /I True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check c"'-- \ar\. ."S uo01....-- Zx::D ~ \.'-....-

Laboratory control sample ~ \. ''C)()'\ ...) ~ '--- \~'--.-

Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I e:ecalc111ated I 
I %R/ RPD/%0 I 
\~-a '1': '?-

\ oc--;. '?---

Acceptable 
%R/RPO/%D (YIN) 

\DO"%~ ~ 
\. ocS'(_ 'E- \ ' 

I 

Commenffi:------------------------------------------------------------------------------------------------------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of~ 
Reviewer: <:),Q 

2nd reviewer: ~ ,.-

R ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y. N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for __ (,__. -'\..,__'---->__._~:......:\'"'---------were recalculated and verified using the following 
equation: 

Concentration ~ (RD)(FVJ(Dil) 

RD 
FV ~ 

ln. Vol. :::: 
Dil 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Samole ID 

\ 

-z... 
~ 
l\ 
s:: 
(tJ 

I 
(<, 
~ 

Recalculation: <--\_ ~ :7::,L.._ ~ \...- '-1:-'2_-::::. Cj_z::,, \a~~'--

~:::. '-\-~.:'::>-z_~'-.... 
€}1 \. :::. 2... ~ 

Reported Calculated 

Conc~;t~tion Concentration Ac~~ptable 
Analvte ( u l ( •Jc.l'-.. l YIN) 

~\ 
'-' " ~ ~0-So ""'to_<,.> 

p.,= @,S,S ~.:":;, 
t--)c,.._ ~~~ \U.\ 
~ I II "'" ~ 

c._, \.~ \ .:<:::, 
& 

\ '"" \-~ 
~~ ~~(_ (t,.-z-

\-\a... \."Slota \~ 
~~ \._'8;\oC> \~\."C)b ..._y 

Note: _______________________________________ _ 

RECALC.4SW 



LDC Report# 37228F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120477-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-053a-GW 460-120477-1 Water 09/19/16 
CFMW-045a-GW 460-120477-2 Water 09/19/16 
CFMW-EB6-AQ 460-120477-3 Water 09/19/16 
CFMW-050-GW 460-120477-4 Water 09/19/16 
CFMW-059a-GW 460-120477-6 Water 09/19/16 
CFMW-044a-GW 460-120477-7 Water 09/19/16 
CFMW-044b-GW 460-120477-8 Water 09/19/16 
CFMW-057-GW 460-120477-9 Water 09/19/16 
CFMW-057a-GW 460-120477-10 Water 09/19/16 
CFMW-053a-GWMS 460-120477-1 MS Water 09/19/16 
CFMW-053a-GWMSD 460-120477-1MSD Water 09/19/16 
CFMW-053a-GWDUP 460-120477-1DUP Water 09/19/16 
CFMW-045a-GWMS 460-120477-2MS Water 09/19/16 
CFMW-045a-GWMSD 460-120477 -2MSD Water 09/19/16 
CFMW-059a-GWMS 460-120477-6MS Water 09/19/16 
CFMW-059a-GWMSD 460-120477-6MSD Water 09/19/16 
CFMW-044b-GWMS 460-120477-SMS Water 09/19/16 
CFMW-044b-GWMSD 460-120477 -8MSD Water 09/19/16 
CFMW-044b-GWDUP 460-120477-SDUP Water 09/19/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB6-AQ was identified as an equipment blank. No contaminants were 
found. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-059a-GWMS/MSD Orthophosphate as P 0 (90-110) 0(90-110) R (all non-detects) A 
(CFMW-053a-GW 
CFMW-045a-GW 
CFMW-050-GW 
CFMW-059a-GW 
CFMW-044a-GW 
CFMW-044b-GW 
CFMW-057-GW 
CFMW-057a-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

4 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228F6_RA4.DOC 



VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to MS/MSD %R, data were rejected in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120477-1 

I Sam(?:le I Anal~te I Flag I A orP I Reason 

CFMW-053a-GW Orthophosphate as P R (all non-detects) A Matrix spike/Matrix spike 
CFMW-045a-GW duplicate (%R) 
CFMW-050-GW 
CFMW-059a-GW 
CFMW-044a-GW 
CFMW-044b-GW 
CFMW-057-GW 
CFMW-057a-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120477-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120477-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228F6 
SDG #: 460-120477-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Date: \S>\z;<;\1\d 
Page:__l_ofL 

Reviewer: :h§> 
2nd Reviewer: e-· / 

METHOD: (Analyte) Alkalinit SM2320B Ammonia EPA Method 350.1 Chloride Fluoride Sulfate EPA Method 
300.0), Total Cyanide (EPA Method 335.4), Hardness ( M2340C), Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540Cl. 
TSS CSM2540Dl I bl(l)"" -I? (E.." A, ~c;r 4"0S;l0 P..') 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ~alidation A[ea 

Samote receiot/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Samole result verification 

nvo~rr. 
,, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-053a-GW 

CFMW-045a-GW 

CFMW-EB6-AQ 

CFMW-050-GW 

CFMW-059a-GW 

CFMW-044a-GW 

CFMW-044b-GW 

CFMW-057 -GW 

CFMW-057a-GW 

CFMW-053a-GWMS 

CFMW-053a-GWMSD 

CFMW-053a-GWDUP 

CFMW-045a-GWMS 

CFMW-045a-GWMSD 

CFMW-059a-GWMS 

CFMW-059a-GWMSD 

I I Comments 

~ q\,"\\~ 
~ 
~ 
D-. 

1--)V ~::::.(_~ 

S\0 -k.S,.\Q;:: ~ l~ 

~ \>V? 
~ t.c.s.\'9 ~-S~ 
if') 

~ 
~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

460-120477-1 

460-120477-2 

460-120477-3 

460-120477-4 

460-120477-6 

460-120477-7 

460-120477-8 

460-120477-9 

460-120477-10 

~~-'L 460-120477-1MS 

~ 460-120477-1MSD 

'\.'>S 460-120477-1DUP 

~"' 460-120477-2MS 

.j__ 
460-120477-2MSD 

()'(0'-\ 460-120477-6MS 

~- 460-120477 -6MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

Water 09/19/16 

L:\Roux Associates\Columbia Falls\37228F6W.wpd 1 

I 



LDC#: 37228F6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120477-1 Level IV 
Laboratory: Test America. Inc. 

Date: (o[e:s:.\vo 

Page:'2-0tZ 
Reviewer: -z>O 

2nd Reviewer: __ _ 

METHOD: (Analyte) Alkalinity (SM2320Bl. Ammonia-N (EPA Method 350.1 l. Chloride. Fluoride. Sulfate (EPA Method 
300.0). Total Cyanide (EPA Method 335.4), Hardness (SM2340Cl. Nitrite/Nitrite-N (EPA Method 353.2). TDS (SM2540C), 
TSS (SM2540Dl 

Client ID LabiD Matrix Date 

17 CFMW-044b-GWMS c_·,.._) 460-120477-BMS Water 09/19/16 

18 CFMW-044b-GWMSD ~ 460-120477-BMSD Water 09/19/16 

19 CFMW-044b-GWDUP ~"A 460-120477-BDUP Water 09/19/16 

20 

21 

22 

23 

,. 
Notes. _______________________________________ _ 
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LDC #: b"J?:Zss.\::0 VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method vo (, .,. ) 
Validation Area Yes No 

I. Technical holdina times 

All technical holding times were met. 
/ 

Cooler temperature criteria was met. 
/ 

II. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the orooer number of standards used? 
,..... 

Were all initial calibration correlation coefficients> 0.995? 
, 

Were all initial and continuing calibriltion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as reQuired? (Level IV onlvl / 

Were balance checks performed as reauired? (Level IV onlv) / 

/11. Blanks 

Was a method blank associated with everv sample in this SDG? 
r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for / waters and_:: 35% for soil samples? A control limit of_:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anavlzed for this SDG? r 
...-

Was an LCS analvzed cer extraction batch? 

Were the LCS percent recoveries (%R) and re~~tive percent difference (RPD) ,... 
within the 80-120% 185·115% for Method 300.0 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page: l of 2... 
Reviewer~ 

2nd Reviewer:~-==--

Findings/Comments 



LDC#: 'bY~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

Were detection limits< RL? / 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. 
/ 

Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:'Z.efZ. 
Reviewer: 2::."0 

2nd Reviewer: tl=- .c 

Findings/Comments 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

-•·. rn ,.._ 

pH 'T[;s ~1'-F' NO, NO, '86, o-Po, 7\lk eN 'NH, TKN Toe Cr6+ c1o, 

pH TDS Cl F N03 NO SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

PH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

pH TDS Cl F NO, NO_,_ SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CI04 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I PH TDS Cl F NQ3 NO, SO 0-PO Alk CN NH TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOG Cr6+ CIO, 

I pH TDS Cl F N03 NO, SO 0-PO Alk CN NH3 TKN TOG Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOG Cr6+ CIO, 

I nH Tn!': r.r F NO. NO. _SO. 0-PO. Alk C:N NH. TKN TOr. C:rR+ C":IO. 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ();;;;;;-> 

Comments: ___________________________________ _ 
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LDC #: 37228F6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

'<'ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof_l_ 

Reviewer: 3\L? 
2nd Reviewer: o,____ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
if'N N/A Were all duplicate sample relative percent differences (RPD):::. 20% for samples? 
~,.!:VEL IV ONLY: (Jt N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

EE MS MSD 
"n .. , . ..... ~. • • I>Pn II . ,;fo\ 

15/16 w OP04-P 0 (90-110) 0(90-110) 1-2, 4-9 -::::s·\1?--\ t:>.. (_~ 

Comments: EB not associated (different matrix) 

37228F6.wpd 



LDC#: 'b]'l.;:&B::J Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer:~ 

Method: lnorganics, Method 3eo .- ~ 
2nd Reviewer:~ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: ~ \ "2.1.\ ''-.0 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

:ili-J ('L-""-~ 
Calibration verification 

_}C\) \\.'."D'S 
Calibration verification 

jDJ l s'.c€:, 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

s3 
c~ 

s4 

s5 

s6 

s7 

~ 
~ o.ztk,~''--

1-JJ-g,)t-XJz-t-l 0.0...1'6~'-

r0t-\':, z,,,~'--

Found = concentration of each analyte measured in the analysis of the ICY or CCV solution 

True = concentration of each analyte in the ICY or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr' r orr' (Y/N) 

0 -0.0296 

0.01 0.518 0.99937 0.99990 

0.025 1.24 ~ 0.05 2.45 

0.1 4.87 

0.2 9.65 

0.4 18.4 

'-'--'"""-
~ (), ?.- vv••N- l~~/.? ( \:J"S i'_ f.-

\ 1/\11~'-.-- ~~.:V?- q<zs.r,~ 
\ 

2~'- lok:>'/-f-. \a<of-l?-... ~ 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'---------------------------------------------

~~~~ 



LDC #: 3)2;:C6~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~of.i_ 
Reviewer: :::>0 

2nd Reviewer: Q -

METHOD: lnorganics, Method ~ ~'\ 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

SampleiO Type of Analysis 

LC-S Laboratory control sample 

\\',oD 

~'S 
Matrix sp.lke sample 

\U.x0 

vJ? Duplicate sample 

\"\ ~ "';)'\ 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found I 5 True/ 0 
Element (units) (units) 

~"""~S') 1::;.\l..-000 1\"\0c:D 
....;~'-.. \..)~'-.-

(SSR-SR) 

1-JO,.\ ~Oz.;- t-J \\o'-~\L.- loDOv~\'-

''V'S 'Z..-'7,\...i,Q ~\... l:Z .... ~O~'-

I Rec:alc1llated 

II 
B:eeatted 

I I 
Acceptable 

%R/RPD %R/RPO (YIN) 

~~~%.Y,~ 0..'\~c/:~- ~ 

\\. '() o/_ ~ \\0~/_ ~ 

1>/.,{-~ -s-r.~cv 0; 

Comments:===---=-------------------------------------------------------------------------------------------------------
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method ~S> ..- ~,-eC 

Page:___lof~ 
Reviewer: ·39 

2nd reviewer: C z 

9J?ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
M N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for G '\ 2:::::o '-\; 
recalculated and verified using the following equation: 

reported with a positive detect were 

Concentration= ( _ '\ Recalculation: I. '2-S,'""O- (- 4 "":>"-1'2..\ :Tco-0 ,......,..,.,....""' p.., - - \..1; 'S,. 0, '£\ . '\ '\ '-;J \ -) l '-VV ____:! 

< ""'"" c'-\ '~l.o\. I -y \ vv-...,. -::o \ ~1. o 
...._) u~\0 

Reported Calculated 
Concentration Concentration Acceptable 

# Samole ID Analyte (I.A\Ll (v_. I\....) cY/N) 

\ .SO't \S-1~ \.~0 '-\ 
2.. Ct---J '56-o ~-\ ~ 
l.lr N 0-;. \ ~-ct! -}'-) ~~ b\J\ _'--\ 
s t--..)~,._ z ... q -z. \. \ 
\0 ~a..,.~<;S l\oa,.r::DO LI:CfEcOO 

I A...\~~.A.+. \-:sz..coC> \~?o<::::>c::> 

8 \SS. 
-.._) 

\. \ -0... \f\1\'\ \ \...- \\ ~ \(VI"\\'-

~ \y~ \1~~\\.. \1'60~\'-

2> c...~ -z. ,<t, '-' 
'2...-~ ',, 

Note: ____________________________________ _ 

RECALC.6 



LDC Report# 37228G1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-020-GW 460-120581-10 Water 09/20/16 
Trip Blank 460-120581-11 Water 09/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((1) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/21116 Bromomethane 27.8 All samples in SDG UJ (all non-detects) A 
(ICV-13) 160·120581-1 

09/21/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 31.1 All samples in SDG NA -
(ICV-13) Acetone 33.4 160·120581-1 

Cyclohexane 32.3 
Methyl cychlohexane 22.7 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag A or P 

09/26/16 Dichlorodifluoromethane 23.2 Trip Blank UJ (all non-detects) A 
(11 :05) Bromomethane 38.6 

Chloroethane 23.2 

09/26/16 Bromomethane 27.4 CFMW-020-GW UJ (all non-detects) A 
(22:32) 

09/26/16 Cyclohexane 20.5 CFMW-020-GW NA -
(22:32) Methyl cychlohexane 20.3 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample Trip Blank was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV and continuing calibration %0, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120581-1 

I Sample I Compound I Fla9 I AorP 

CFMW-020-GW Bromomethane UJ (all non-detects) A 
Trip Blank 

Trip Blank Dichlorodifluoromethane UJ (all non-detects) A 
Bromomethane 
Chloroethane 

CFMW-020-GW Bromomethane UJ (all non-detects) A 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Initial calibration 
verification (%0) 

Continuing calibration 
(%D) 

Continuing calibration 
(%D) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228G1 

SDG #: 460-120581-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Date: ;ok~j;~ 
Page:_l.of_! 

Reviewer: P7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

11/ 

2 I 
3 

4 

5 

6 

7 

8 

lo 

I llalidaticn Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrooate soikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-020-GW 

Trio Blank 

Notes. 

I I Comments 

A1A. 
A 

A ,.svJ Q/Q ~V ;. IS /"W (Y \cV L. 'J.D 
~ 

A 
tlO il>-= 
I>. 
~ c_,S 

A ~10 
~ 
6... 
A 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

.,__..--

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

Lab ID 

460-120581-10 

460-120581-11 

c.c¥ ~ z.o 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20/16 

Water 09/20116 

L:\Roux Associates\Columbia Falls\37228G1 W.wpd 1 
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Reviewer: c-1 . 

2nd Reviewer:~ 

SW 846 Method 
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LDC#: VALIDATION FINDINGS CHECKLIST 

a matrix spike (MS) and matrix spike duplicate (MSD} analyzed for each 
in this SDG? If no, indicate which matrix does not have an associated 

Soil/ Water. 

the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: !"'7 

2nd Reviewer:~ 



TARGET COMPOUND WORKSHEET 

METHOD: VOA - ~ -- -

A. Chloromethane M. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3·Butadiene 

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane 00. Chlorobenzene DOD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide ·GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1~Dichloroethane II. 2~Chloroethylvinyl ether Ill. n~Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2~Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorofluoromethane KKK 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3~Dimethyl pentane 

L. 1 ,2~Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexach\orobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo~3-ch\oropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trich\orobenzene 0000.1, 1-Difluoroethane 01. 3-Methy\pentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q, 1 ,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethy\pentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xy\enes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

s. Trichloroethane SS. 1, 3-Dich\oropropane SSS. a-Xylene SSSS. Cyclohexane 81. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TIT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TITT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachtoroethane UUU. 1,2-Dich\orotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 
I 

V. Benzene W. lsopropylbenzene VW. 4-Ethylto/uene VI/IN. Methyl methacrylate V1. 2-Methylnaphtha\ene 
I 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trich/oropropane XXX. Di-isopropy/ ether XXXX. cis·1,4-Dichloro-2·butene X1. 1,2,3-Trimethylbenzene 

Y. 4~ethyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro--2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 
I 
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LOG#: <¢/?-"Z.Bq J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

I'll l'tr_!"'\ VVO~ Qll 1111~10.1 VCliiUIQLIVII '1<;;;1111'-'CHIVII o:ILQIIUO.I\,.1 O.IIOIJ"'-V\.1 CULVL oo:;O.VII 1....,0\L.. lVI CQVII III>:IUUI!It:;:IIL: 

y~ t>I/A Were all %0 within the validation criteria of s20 %0? 

Finding %0 
# Date Standard 10 Compound (Limit: <20.0%1 Associated Samples 

~~~\\<-- \C.V-1~ ~ ~1.13 ,6-\\ 

+ 
., 

_TTT ? 1- I 
-T _F ~?A 
1-t 77C:.7 ~2..· ~ 

~ TTT_T' -z-.J.-.7 J 

L__ 

ICVvoa.wpd 
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Reviewer: FT 

2nd Reviewer: ~ 

Qualifications 

~ -;v,.J I A c:ol)~-o.~\0 

\+~/A 
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LOG#: 37~"2-86/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:_lof~ 
Reviewer:---'--FT_,___,~_ 

2nd Reviewer: .5:. 
METHOD: GC/MS VOA (EPA SW 846 Method 82608) -.. 

&
ase see quauncat1ons oe1ow ror au questions answerea "N". Not app11ca01e questions are 10ennnea as ""N/A"". 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
N. N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 

Y J(J )N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

~ ~"2.((;/\l.o ~-~~ ._lJ :J .. ."o .. ~ Aol #-J., _\-/11\J/A (t-JOl 
- : 0'6"""" ~ 3 8. (/; \Ill\\? 'tt..O- ~"\ v il:;~ '- / 
- 0 ?-"t> . ').. v if 

- "lh41\ Lo l!..CN- \"?:::> ~ ;~..l-4 ~ \, ...l- /..U/A ( I'ID 
;- ~:-....v e,<;,-;,:, ").{Q-S' M9> o.~~..o~-.,"':>,o':ll3 ..Ji~/A. ' / 
-;- TTIT -w· ?> .\, .V -

CONCAL.wpd 



we#: .a 7 z213 6j / 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: -~~ / 

Reviewer: FT 

2nd Reviewer:-----'-~~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/21/2016 M 0.2669 

GCMS13 c 0.4765 

cc 1.6295 

JJJ 1.4544 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2669 

0.4765 

1.6295 

1.4544 

Ax= Area of compound 

Cx = Concentration of compound 

S =Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2822 0.2822 11.6 

0.5021 0.5021 5.7 

1.6457 1.6457 9.8 

1.4200 1.4200 6.4 

Recalculated 

%RSD 

11.6 

5.7 

9.8 

6.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09211613 



LDC #: .3 ?:J-2. ~q I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: a;::. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,)(C0)/(A1,)(C,) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, As= Area of associated internal standard 
ex= Concentration of compound, ~s = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound !Reference internal Standard\ !initial\ fCC) fCC\ 

1 wJ 9 1-z,(, h !, 1.-\ (IS1) 0. ")101/}~ o. '2.0JI9 0.2(,o/9 

r / c., (152) Q. );'() :2- ) 0. 5'Z- ~ -=? 0. s;. 1-tj 3 
].0~ u_., (IS3\ \. b'\::>""7 ].(o'?'J..- lo(,,'J;v' 

--\-..\ ~ (IS4) 1-if~<J 0 i. ~ ?> ) I· <f ~ I 
IIR5\ 

2 (IS1) 

(IS2) 

(153) 

(154) 

(155\ 

3 

1

4

1 I I IE31 I 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

..;-. I ~.I 
q . tf 't4 
o.'i o.~ 

o.~ f).<} 

' 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer. _ __.__,_C._...../"_ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: I 
Surrogate 

Spiked 

Dibromofluoromethane t;V.(J 

1,2-Dichloroethane-d4 

Toluene-de 

Bromofluorobenzene y 

S I ID ample : 

Surrogate 
l>~iked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample I D : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample : 

Surrogate 
Soiked 

Dibromofluoromethane 

1 ,2-Dich/oroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID amp1e : 

Surrogate 
l>~lked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

4'11 · I "'llti 

5'1·? IO"';> 
H·l "\II 
5\· 0 10'2--

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"'!~ 0 

r.o3 
'4./., 
roY J 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 3 7'J.-;; 8'9 I 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: S 

~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSG/SA 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) 

LCS ID: l4b &.\b()- ?'j?-9Jf? 

1-Dichloroethene 

Trichloroethane 

Chlorobenzene 

Where: SSG= Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

S" 
0 

--"J.Q.b -A:>-'J 

'J..O.'i! 

0 

.;--

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: 3 7 "2-2 86/ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C o/ 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = f&){I,]{DF] Example: 
(1\,)(RRF)(V,)(%5) 

l.C...'=> ~- 2"''P-~ ~ A. = Area of the characteristic ion (EICP) for the Sample I.D. - To 
compound to be measured 

A. = Area of the characteristic ion (EJCP) for the specific 
internal standard 

,;L ~ '1 "\'Tq- (qo) 
I, = Amount of internal standard added in nanograms Cone.= 

(ng) ~:t -2- ltu t:1 ( 1. "''+ s1) 
RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

l'l0 /L Df = Dilution factor. lA<r 
%8 = Percent solids, applicable to soils and solid matrices 

only. 

Reported Calculated 
Concentration Concentration 

# SarJiple ID Compound ( ) _j_ )_ Qualification 

RECALC.1.wpd 



LDC Report# 37228G2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-020-GW 460-120581-10 Water 09/20/16 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the requ!red frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Fla~ AorP 

09/23/16 Hexachlorocyclopentadiene 22.9 All samples in SDG NA -
4-Nitrophenol 34.0 460-120581-1 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228G2a VALIDATION COMPLETENESS WORKSHEET Date: fO~t/;h 
Page:J_of--1--:. SDG #: 460-120581-1 Level IV 

Laboratory: Test America Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Reviewer:_M 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

R 

I ltalidaticn A[ea 

SafTlf?_le receiot/Technicat hotdinq times 

GC/MS lnstrument_performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-020-GW 

Notes· 

I I 
A1A 

6.. 
A1.A • /o 
~._._) 

6. 
1\1 
~ 
N Q...~ 

~ ID.l:> 

1J 
A 
A 
A. 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\37228G2aW.wpd 1 

Comments 

~\) ..... 20 

ID 

, 

D = Duplicate 
TB =Trip blank 

{}/ 

EB = Equipment blank 

LabiD 

460-120581-10 

\OJ A.,3Q 

cu./~ ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20116 

I 



VALIDATION FINDINGS CHECKLIST Page:_Lof_:?-
Reviewer: E7 

2nd Reviewer: 1 ~'?,........-----

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: -z--- of .,.... 
Reviewer: F'1 

2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl·phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trtmethylnaphthalene 

B. Bis (2-chloroethy\) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methy\phenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-0ichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo{a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X Hexachlorocyclopentadlene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene ecce, Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK DibenzJa,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene . EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chioronaphthalene TT. Pentachlorophenol MMM. Bls(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol 88. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C3D-Hopane 

J. N-Nitroso-di-n-propylamine. CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ, Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. F/uoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrena SSS. Benzidine LLLL Benzaldehyde 

o. 2,4-Dimethy/phenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol 888. 3,3'-0ichlorobenzidine UUU.Benzo{b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Oibenzofuran CCC. Benzo(a)anthracene WV.Benzonaphthothlophene 0000. 

R. 1,2,4-Trichlorobenzene KK 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Dlethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

COMPNDL_SVOA.wpd 



LDC #: 0 l '2. "Z. B<::j d- "---' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

• ,. 1'11/F"\ \1\I'Qi:;) Cl VULLUIIUIIIl:J .... CUlloJICUIVII .;>~Qli\,U::'liU Clllc:l.IJ"-t:a.l Q~ I'I:<Cl_,\ VII'-''"' WY<;;;;LJ 1"- IIVUI>:t VI ;;:>QIIIjJII:;;; CUICliJ>:lll;:) lUI CCll,ll III.,UUIIICIIl! 

~N N/A Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 
Y{N N/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

fl- I 'I 12-blllo ceN - '+ X. »4 AI) 
I± ~~"' _1: T -.,<j.,Q .\I 

• ~ 

--- --·-

CONCAL.wpd 

Page:_.Lof___.! 
Reviewer: FT 

2nd Reviewer: c,__ 

Qualifications 

_\ T M.!v/A 1\J 0 ) 
.~ \ ./ 



LDC #: 2i1 '2---v'5 q C).. ..__, 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_;;;f_/ 
Reviewer: FT 

2nd Reviewer: g 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

-

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

-

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LOC #: '?J ]2 YtJ q )-ct._; VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (A,J(C.)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;..= Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 oo.;A "1'2 :!>\ llo {::, (1st IS) \.'-\01(.:. \.3C:Oo.J. 1-""WY. 
N\ (2""1S) o.~zat O:t-~>1 l -o:-Jo=!-l bSO"'\ 
~q (3"1S) I· 0\3C... 1-o IB \·0\ 'B 
t.\11\ (4.1S) o. "t191-- o."'l"tr~ D."\")?"') 
BE'f" (5• IS) ()_ ~fJtJ 0·~04- 0 - 'i4:, 0 (,p 

r .1-J- rs• IS\ 1-04 ~ ""'::> I· o 1'0 1-o 1 't'"J 

2 11<1 .~, 

(2"" IS) 

(3" IS) 

(4.1S) 

(5• IS) 

rs• ISl 

3 11st IS\ 

(2""1S) 

(3"1S) 

(4.1S) 

(5.., IS) 

ra• ISl 

II Reported I Recalculated 

I %0 %0 
I 

":6· 3 ·I 
ll·O 1\·0 
o, 4- lJ,!f 
14 rA' 

0 ·"' 
O."'J 

.2_."') 2 ·9 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivo/atiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: G=-----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 

Samp/eiD: ~\ 

Surrogate 
Soiked 

Nitrobenzene-d5 10·0 

2-Fiuorobiphenyl 

Terphen~-d14 

Phenol-dS 

2-Fiuorophenol 

2, 4,6-T ribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene·d5 

2·Fiuorobiphenyl 

Terphenyl·d14 

Phenol·d5 

2·Fiuorophenol 

2,4,6·Tribromophenol 

2-Chlorophenol·d4 

1 ,2-Dichlorobenzene--d4 

S I ID ample : 

Surrogate 
ll11iked 

Nitrobenzene.(j5 

2-Fluoroblphenyl 

Terpheny!·d14 

Phenol·d5 

2·Fiuoropheno! 

2,4,6·Tribromophenol 

2-Chlorophenol-d4 

1 , 2-Dichlorobenzene-d4 

SURRCALC.wod 

Where: SF= Surrogate Found 
SS -Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reported 

~.2> 1 'li3 
i.2Q '/,'},-

"'\·j3> "11 
~-'\£' b4 
S·llt> .s;; .. 
'6. 't) "b4 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

i_:, 0 

-t.r 
i1 
34 
g 

~ 1.1 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 37z-25 cq A- VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: _IT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 
2nd Reviewer: c. 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG= Spike concentration 
SA = Spike added 

RPD = llCSC- lCSDC I* 2/(lCSC + lCSDC) lCSC = laboratory control sample concentration lCSDC = laboratory control sample duplicate concentration 

LCS/LCSD samples: l.cJ::> lo "\Jeo - "P3 2- \>--:-\ 

Spike Spike I ---~ I cs II . I csn II I CSII csn II 
Add~d Concentra!i.on I II II 11 , --... "--'"- II ( ~fl. ) ( 11\.~ll,-- PercentRecovery PercentRecovery RPDI 

Phenol •:: -~~~ ~~~~n II rkgr,~ ~~~;.~ II R;(;ed I ;z* [ R;r~rted I R~"i" II R~nrted I Recal41ated I 
- -

1_2>· '-' I 11· lP ll_:t?-- I '1"" II _~.,_j_ ~ _II ...? I : 
bP· t I fo~-~ II_ 1lS _I_ 1i<' II sol .. _ _I ~I _II t.1- I ~ 

II · ' u J-2>·1 1•1·1 II 9l I il 11-f'J I ~i II :3 I '2, 

ltl.. o \\.. 0 t6:v I l't"' II ,~ I "t~ II "'12:> I /3 II '.2- I :b 
Pyrene ~<;sV w l:b.L-\- I 7;;1..4 II '1P- _j__9v II "'1\ I ., I II I I 1 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sam ole Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aaree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT , 

2nd reviewer: 0/' 

z):_:,:= GC/M:e:~:~~(~;::e: r::~l::::a~c:~~t::)and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fA)(I.)(V.lfDFl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

t.\loO ~ "?>='\ -a.1S'-\ A, = Area of the characteristic ion (EICP) for the Samplei.D. L.C-b . . 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.= \l1.lob6~ ( 'i£J {2-) {\oOO) I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or (~"' "LO "7:>) ( 1·~2--) (~ grams (g). 

v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 2-€.s ~o-'v %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC c/eanuo 

Reported Calculated 
Concentration Concentration 

# SampleiD Compound ( ) J.. ) Qualification 

RECALC.wpd 



LDC Report# 37228G4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003a-GW 460-120581-1 Water 09/20/16 
CFMW-011a-GW 460-120581-2 Water 09/20/16 
CFMW-019a-GW 460-120581-3 Water 09/20/16 
CFMW-056a-GW 460-120581-4 Water 09/20/16 
CFMW-EB7-AQ 460-120581-5 Water 09/20/16 
CFMW-056-GW 460-120581-6 Water 09/20/16 
CFMW-DUP3-GW 460-120581-7 Water 09/20/16 
CFMW-028a-GW 460-120581-8 Water 09/20/16 
CFMW-001-GW 460-120581-9 Water 09/20/16 
CFMW-020-GW 460-120581-10 Water 09/20/16 
CFMW-011a-GWMS 460-120581-2MS Water 09/20/16 
CFMW-011 a-GWDUP 460-120581-2DUP Water 09/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EB7-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. For 
CFMW-011 a-GWMS, no data were qualified for Calcium, Magnesium, and Sodium 
percent recoveries (%R) outside the QC limits since the parent sample results were 
greater than 4X the spike concentration. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. Percent 
differences (%0) were within QC limits. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples CFMW-056-GW and CFMW-DUP3-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (uo/L) 

Analyte CFMW-056-GW CFMW-DUP3-GW RPD (Limits) Flag AorP 

Barium 144 142 1 (<30) - -

Calcium 48700 49700 2 (<30) - -

Iron 516 514 0 (<30) - -

Magnesium 18700 19000 2 (S30) - -

Nitrogen 36.7 37.4 2 (S30) - -

Potassium 1570 1590 1 (S30) - -

Sodium 4100 4280 4 (S30) - -

Zinc 7.0U 7.1 1 (S30) - -

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120581-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120581-1 

No Sample Data Qualified in this SDG 
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LDC #: 37228G4a VALIDATION COMPLETENESS WORKSHEET Date: ! ol~\\.0 
Page:~of_ 

Reviewer: G~ 
2nd Reviewer: o,_,/" 

SDG #: 460-120581-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020N7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area 

I. Sample receipt/Technical holding times 

II. ICP/MS Tune 

Ill. Instrument Calibration 

IV. ICP Interference Check Sample (ICS) Analysis 

V. Laboratory Blanks 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

i1d 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duolicate samole analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

i "' oil 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003a-GW 

CFMW-011 a-GW 

CFMW-019a-GW 

CFMW-056a-GW 

CFMW-EB7-AQ 

CFMW-056-GW 

CFMW-DUP3-GW 

CFMW-028a-GW 

CFMW-001-GW 

CFMW-020-GW 

CFMW-011 a-GWMS 

CFMW-011 a-GWDUP 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

4..\.\ 

~ 

Comments 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120581-1 

460-120581-2 

460-120581-3 

460-120581-4 

460-120581-5 

460-120581-6 

460-120581-7 

460-120581-8 

460-120581-9 

460-120581-10 

460-120581-2MS 

460-120581-2DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Water 09/20/16 

Nctes. ______________________________________________________________________________ _ 

L:\Roux Associates\Columbia Falls\37228G4aW.wpd 



VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical hold ina times were met. 
,..-

Cooler temperature criteria was met. 
,..-

II. /CPIMS Tune 

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution :s:5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
r 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r 
120% for mercurvl QC limits? 

Were all initial calibration correlation coefficients > 0.995? r 

IV. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. /CP Interference Check Samole 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%Rl with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries {%R) and the relative percent differences / 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):; 20% for 
waters and.::. 35% for soil samples? A control limit of+/- RL{+/-2X RL for soil) was / 
used for samples that were.::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed ner extraction batch? r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 

MET-SW 2010.wod version 1.0 

NA 

Page:_lof ·z._ 
Reviewer: ,30 

2nd Reviewer: ~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:~fZ. 
Reviewer: Q.O 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensiiv of the internal standard in the associated initial calibration? r 
If the %Rs were outside the criteria was a reanai'Jsis oerformed? r 

IX /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 

ICP\/>100X the MDLIICP/MS\? 

Were all oercent differences (%0s) < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ~ 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected In the field blanks. / 

MET-SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:__s,ot_\_ 
Reviewer: '0Q 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

lsamole ID A ·'··•· List IT ALl 

\-\O w Vp;i, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Z~ Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M , Mn, Ha, Ni, K, Se, ,A,g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~'..\.\-\7.. w VAl, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, zii) Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A ,,, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

r::<=aa a1 <:h ao Ro RQ iOn tOo tOe iOn tOo <=Q Ph Mn Mn l-In "H I( <:Q an "'" Tl \1 7n Mn R <:n Tl 

Comments: Mercurv by CVAA if performed 
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LDC#: 37228G4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Metals (EPA Method 601 OB/7000) 

!), t-J t-JA 

~ 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ua/L) 

Analyte 6 7 

Barium 144 142 

Calcium 48700 49700 

Iron 516 514 

Magnesium 18700 19000 

Manganese 36.7 37.4 

Potassium 1570 1590 

Sodium 4100 4280 

Zinc 7.0U 7.1 

Page:~ofl_ 
Reviewer: :3. "V 

2nd Reviewer: W 

RPD Qual. 
(<30) (Parent Only} 

1 

2 

0 

2 

2 

1 

4 

1 

1\LD C FILES ERVE R\Va lid at1o n\F IE LD 
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LDC #; bi1Z~~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula; 

%R =Found x 100 
True 

Standard ID 

::iC-\l 
&"'--'=>\ 
~ 
\S-'--<;. 

(DJ 
L>, '.:c \. 

c.oJ 
\ ~-.og,. 

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

'I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) 'I %R 

JCP (Initial calibration) 

ICP/MS (Initial calibration) 5b ~-~lo<;Gt\'- llco'->a._\,1.....- \. 0 0 -;_ 12---
'---l 

CVAA (Initial calibration) ~ ~ -~w-.\. '---' '6 ~'-- a.._y{_f?.--
'-.__) '---.) 

ICP (Continuing calibration) 

ICPIMS (Continuing calibration) 

!\"' -S,t:,_o:;;_ U:j\ I__ Sa'->~'- Colo'(.\?-
'-..) 

CVAA (Contining calibration) ~ 'S . \ 'Z.-\<-.)~ ~ s\.J~'-'- \.-a'?.-'/_?---
.______, 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
eeecr:t.ed 

%R 

\_ G<;;> "'(, \?--

0..\<>(.,R._ 

\.06'/ \2---

\. C::::)Z-. Y.. ~ 

I 

Page:~ of~ 
Reviewer: ~<::;;:::, 

2nd Reviewer: 0 c:=-

Acceptable 
(Y'tN) 

I 

~ 
~ 

~ 
4 

Commenffi: ________________________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: <bl£:l.&o~c... VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:~of~ 
Reviewer: c;_<y 

2nd Reviewer: Q, 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R= Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Sample ID 

;:....C..S ~ 
0'_3,""2-

u:--s 
\ \;,.'.:l ... "\ 

r-'-> 
1.\'::z...s 
O...R 
l.t'-'30 
~£?--
U' ... U..\ 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found/SII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check v -z.o \ -%v"' \ '-' ~0 0,'\.'-'--
'-' 

\ '\.)~'--.--Laboratory control sample ~, \-\\ lo ~\-.._... 

Matrix spike (SSR-SR) 

'?~ \0 .7-""- V'\\. '--- \() '-"~'-
~ 

Duplicate t'\'1". tl.\ ,\ ''"'"'\. L.-
\.~~~ \'----' 

~ 

JCP serial dilution ~ ZS\o'-'A''--- z.~ 'S.'S:, '= '-A'---

I B:ecalc11lated I 
I %R/ RPD/%0 I 

lO\. (-'?-

\\'6~(. ~ 

\.CSb('.~ 

1:::>1~~0 

2. -'2-1.\J 

Acceptable 
%R/RPD/%D (YIN) 

\.-o\.~1-K ~ 
\\~'/_ ~ \ 

~~~-~-~ 

bY-.~ 

Z:Z--'1~ }, 
Commenrn: __________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~ of~ 
Reviewer: Z>s::> 

2nd reviewer: r 

!7-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I~ N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ _,(_\.._'==>~'----~'----'~'----------- were recalculated and verified using the following 
equation: 

Concentration = <RDHFV)(Di!) 
(ln. Vol.) 

Recalculation: llo ,%""-. "'{. z....= 'S 'S , ~ ~ \...__ 

RD = 
FV = 

Raw data concentration ~-= \Ia_ '&"'\ ~ '---
Final volume (ml) f""\. _ 

ln. Vol. 
Dil = 

# 

Initial volume (ml) or weight (G) V ,\. - Z
Dilution factor 

Sample ID Analvte 

\ ~ 
z_ k 
~ ~ 
L\ c.:,__ 

s ex:. 
c.o ~ 

I lv\c,. 

'B:, ~ 
~ \-..Jo,. 
1.:() t-'\.\.1\. 

Reported Calculated 
Concentration Concentration 

. ("".l\.. ) (UALL) 

&~:& 7:,--s. ":b 
~~ 'f..::S 
~~ Sfo,'\ 
t>r. \iS.IGCCC=> 

Uo \, lo 

S\lo S\\.0 

\a. \'\c:r:::::o 
'6Zbn ?- ~ 

Ia?. ~ a~o 

3\-S. :SI~ 

Acceptable 
(Y/N) 

~ 

0r 

Note: _______________________________________ _ 
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LDC Report# 37228G6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120581-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-003a-GW 460-120581-1 Water 09/20/16 
CFMW-011a-GW 460-120581-2 Water 09/20/16 
CFMW-019a-GW 460-120581-3 Water 09/20/16 
CFMW-056a-GW 460-120581-4 Water 09/20/16 
CFMW-EB7-AQ 460-120581-5 Water 09/20/16 
CFMW-056-GW 460-120581-6 Water 09/20/16 
CFMW-DUP3-GW 460-120581-7 Water 09/20/16 
CFMW-028a-GW 460-120581-8 Water 09/20/16 
CFMW-001-GW 460-120581-9 Water 09/20/16 
CFMW-020-GW 460-120581-10 Water 09/20/16 
CFMW-003a-GWMS 460-120581-1 MS Water 09/20/16 
CFMW-003a-GWMSD 460-120581-1MSD Water 09/20/16 
CFMW-003a-GWDUP 460-120581-1 DUP Water 09/20/16 
CFMW-011 a-GWMS 460-120581-2MS Water 09/20/16 
CFMW-011 a-GWMSD 460-120581-2MSD Water 09/20/16 
CFMW-011 a-GWDUP 460-120581-2DUP Water 09/20/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
V;\LOGlN\ROUX ASSOCIATES\COLUMBIA FALLS\37228G6_RA4.DOC 



The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EB7-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB7-AQ 09/20/16 Chloride 152 ug/L CFMW-056-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks with the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

CFMW-056-GW Chloride 459 ug/L 459J+ ug/L 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

4 
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VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID RPD 
(Associated Samples} Analvte (Limits) Flag A orP 

CFMW-011 a-GWDUP Total suspended solids 7 (~5) J (all detects) A 
(CFMW-003a-GW 
CFMW-011 a-GW 
CFMW-019a-GW 
CFMW-056a-GW 
CFMW-056-GW 
CFMW-DUP3-GW 
CFMW-028a-GW 
CFMW-001-GW 
CFMW-020-GW) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples CFMW-056-GW and CFMW-DUP3-GW were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 

Analyte CFMW-056-GW CFMW-DUP3-GW RPD (Limits) Flag A or P 

Sulfate 4530 ug/L 4430 ug/L 2 (~30) - -

Chloride 459 ug/L 386 ug/L 17 (~30) - -

Fluoride 138 ug/L 131 ug/L 5 (~30) - -

Hardness 202000 ug/L 202000 ug/L 0 (~30) - -

Alkalinity 206000 ug/L 206000 ug/L 0 (~30) - -

Total dissolved solids 222 mg/L 202 mg/L 9 (~30) - -

Total suspended solids 16.0 mg/L 17.4 mg/L 8 (~30) - -

5 
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Concentration 

Analyte CFMW-056-GW I CFMW-DUP3-GW RPD (Limits) Flag AorP 

I Ammonia I 
76.2 ug/L 

I 
80.9 ug/L 

I 
6 (S30) 

I 
-

I - I 
X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to DUP RPD, data were qualified as estimated in nine samples. 

Due to equipment blank contamination, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120581-1 

I Sample I Anal~te I Flaa I A or P I Reason 

CFMW-003a-GW T a tal suspended solids J (all detects) A Duplicate sample analysis 
CFMW-011 a-GW (RPD) 
CFMW-019a-GW 
CFMW-056a-GW 
CFMW-056-GW 
CFMW-DUP3-GW 
CFMW-028a-GW 
CFMW-001-GW 
CFMW-020-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 460-120581-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120581-1 

Modified Final 
Sample Analvte Concentration A or P 

I CFMW-056-GW I Chloride I 
459J+ ug/L 

I 
A 

I 

7 
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LDC #: 37228G6 
SDG #: 460-120581-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Ama I I Ccmmects 

I. Sample receipt!Technical holdinQ times p._ '\_\'(c.\ \)o 

II Initial calibration (:::,._. 

Ill. Calibration verification ~ 
IV Laboralorv Blanks ~ 
v Field blanks 

s\J-__) 'C.. '6. ""-- (:-';. ') 

VI. Malrix Spike/Malrix Spike Duplicales f\ \J\S\. 'Q ::C.."' '' u G.~ \ I."';.") 
VII. Duplicale sample analysis C,u..J ~D 

k I c._':::,.\~ ' s,.~~ VIII. Laboralory conlrol samples "L 

IX. Field duplicales b\..0 ~"0. c (o '\. \ 

X. Sample result verification 

Yl In, oil ,, ,,, P--

Nole: A~ Acceplable ND = No compounds detected 
R = Rinsate 

D ~ Duplicale 
TB ~ Trip blank 

ss~source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

N ~ Nol provided/applicable 
SW = See worksheet 

Client ID 

CFMW-003a-GW 

CFMW-011 a-GW 

CFMW-019a-GW 

CFMW-056a-GW 

CFMW-EB7-AQ 

CFMW-056-GW 

CFMW-DUP3-GW 

CFMW-028a-GW 

CFMW-001-GW 

CFMW-020-GW 

CFMW-003a-GWMS 

CFMW-003a-GWMSD 

CFMW-003a-GWDUP 

FB ~ Field blank 

\Jo \S'7 ""- \.'0"-, 

'&:f::, .. -o 

I 
.1 

CFMW-011 a-GWMS O,o'Qn~ ~1:>-0 & "\"":> ''2. N~k CJ1-> 

CFMW-011 a-GWMSD \ ~ ~ -.It 
CFMW-011 a-GWDUP """' J.~ 'P...\ 'C.- \~;\\)\ 

V:\LOGIN\Roux Associates\Columbia Falls\37228GBW.wpd 1 

EB ~ Equipmenl blank 

LabiD Matrix Date 

460-120581-1 Water 09/20/16 

460-120581-2 Water 09/20/16 

460-120581-3 Water 09/20/16 

460-120581-4 Water 09/20/16 

460-120581-5 Water 09/20/16 

460-120581-6 Water 09/20/16 

460-120581-7 Water 09/20/16 

460-120581-8 Water 09/20/16 

460-120581-9 Water 09/20/16 

460-120581-10 Water 09/20/16 

460-120581-1MS Water 09/20/16 

460-120581-1MSD Water 09/20/16 

460-120581-1 DUP Water 09/20/16 

460-120581-2MS Water 09/20/16 

460-120581-2MSD Water 09/20/16 

460-120581-2DUP Water 09/20/16 

I 



LDC #: ;z;yrz}\~ lo VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Methok W..<l 
Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. 
r 

Cooler temcerature criteria was met. ----
II. Calibration 

Were all instruments calibrated dailv, each set-uc time? 
.r 

Were the orocer number of standards used? 
r-

Were all initial calibration correlation coefficients > 0.995? --
Were all initial and continuing calibr8tion verification %Rs within the 90-110% QC 
limits? 

/ 

Were titrant checks performed as reouired? (level IV onlvl / 

Were balance checks performed as reauired? (Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samcle in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix soike duoticates and Duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75·125 QC limits? lithe sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:': 20% for / 
waters and :;. 35% for soil samples? A control limit of:;. CRDL(:;. 2X CRDL for soil) 
was used for samples that were .:5 5X the CRDL, including when only one of the 
d~Riicate samPle values were< 5X the CRDL. 

V. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) [" 
within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Reaional Quality Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETCwEPA_2010.wpd version 1.0 

NA 

r 

/ 

Page:_l_otL. 
Reviewer: o"V 

2nd Reviewer. (}-/' 

Findings/Comments 

. 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample. Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable r 
to /eve/ IV validation? 

Were detection limits < RL? 
,-

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /' 

IX. Field duplicates 

Field duplicate pairs were identified in this SDG. r 
Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. r 
Target analytes were detected in the field blanks. r 

WETC-EPA_2010.wpd version 1.0 

NA 

Page:..Z,Of2.._ 
Reviewer: 'Z::>"V 

2nd Reviewer: tA~/ 

Findings/Comments 



LDC #: ;>")zt?<O\o VALIDATION FINDINGS WORKSHEET 
Sample Specific Analvsis Reference 

All circled methods are applicable to each sample. 

' rn ,... - _........... n. 

1 pH 'fos CJ 1 VNQ 8:0.. '0-EQ. AI~ Ct:J Ni::J. TKN TOC Cr6+ CIO ~ 

I pH TDSCI--;; N'Q:-NO, SOO:PO. 'Aik~ TKN TOC Cr6+ CIO ---.... _. 

I pH TDS 'elF N~O, \.g6, 0-£0 Alk C}l NH, TKN TOC Cr6+ CIO 

I pH TDS '(;,~,'sO.~ Alk CN NH, TKN TOC Cr6+ CIO .....-- --..,. 

pH tDS Cl F NO, NO, Yo.~ Aik CN NH, TKN TOC Cr6+ CI04 ....._ ----

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

PH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

'pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I nH Tn!'; r.r F NO. NO. !';0. 0-PO Alk r.N NH. TKN TOr. r.rR+ r.ro 

Page:_1 of_1_ 
Reviewer: JD 

2nd reviewer: c----: 

Comments: __________________________________ _ 
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LDC #: 37228G6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:..!d9&_ Associated sample units: ugll 
Sampling date: 09120116 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Page:~of~ 
Reviewer:~ 

2nd Reviewer: a._ 

' · · ' -· · · -lank I Rinsate I Other: .:lB) Associated Samples: 6 
I I H 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228G6FB.wpd 



LDC #: 37228G6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 
8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof~ 
Reviewer: ·;;::-§;:) 

2nd Reviewer: ~ 

(,.1'7'1-,':"N!-'/A'- Was a duplicate sample analyzed for each matrix in this SDG? 
-l...J.:!;.<!:lli/A'- Were all duplicate sample relative percent differences (RPD) :<:20% for water samples and:". 35% for soil samples? If no, see qualifications below. A control 

limit of ±_R.L. (±.2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was 
<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment. 

~ELIVONLY: 

N N/A Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

IiI Date 

I 
Dll!;!licate 10 

I 
Mattix 

I 
Acal~e 

I e~o '' imits} I 
Diffe[ecce {I imits} 

I 
Associated Saml:!:les 

I 
C11alificatiocs 

I 
16 w TSS 7 (<5) 1-4, 6-10 J/UJ/A (del) 

Comments: ________________________________________________________________________________________________________________ _ 

37228G6DUP. wpd 



LDC#: 37228G6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 

Analyte 6 7 RPD (<30) 

Sulfate 4530 (ug/L) 4430 (ug/L) 2 

Chloride 459 (ug/L) 386 (ug/L) 17 

Fluoride 138 (ug/L) 131 (ug/L) 5 

Hardness 202000 (ug/L) 202000 (ug/L) 0 

Alkalinity 206000 (ug/L) 206000 (ug/L) 0 

TDS 222 (mg/L) 202 (mg/L) g 

TSS 16.0 (mg/L) 17.4 (mg/L) 8 

Ammonia 76.2 (ug/L) 80.9 (ug/L) 6 

Page:...LoL 
Reviewer: Q.§2 

2nd Reviewer: (}-/' 

Qualification 
(Parent only) 
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LDC #: gl:Z.'Z.~\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of~ 
Reviewer: =;:sD 

2nd Reviewer: 0 -

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of \.)\:1~ was recalculated.Calibration date: l o\ '2-\ \}a 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

_::<>0 \~~'5> 
Calibration verification 

:::sr:->J \'6--'-\-0 
Calibration verification 

_lC'-.) \'?_ '-~l 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

\---)1.:\~ s3 

s4 

s5 

s6 

\--lr.A-., 
N:,...,~ 

~-<=%~'--

c_0 D _U::>'6~'--

\.)~ \1-'Dz_-f.) 0."\.'e ·~'--

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/L) Area r or r" r or r" (Y/N) 

0.0 914106 

0.1 2766909 0.9992 0.9992 

0.5 7115719 

~ 12926771 1 

2 22454106 

4 46523808 

,,~ 

~'--- lo~ Y.f?- \0~-yg_ 

(::,_?.~'- \:au..--;:~ \_ C>-\ r.: 'i2-

\~'-- ~ ""(,Q.._ C\_-'':J\. Y. K 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·------------------------------------------------



LOG #: 'b,J. 'Z2&.:,t;> 

METHOD: lnorganics, Method S,Oo ~ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_l_of~ 
Reviewer: 0,"0 

2nd Reviewer: g,. 

%R =Found x 100 
True 

Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, 
(S+D)/2 

Sample ID l)'pe of Analysis 

l.L-~ Laboratory control sample 

-z;;* .. > 
\'-'-.S Matrix spike sample 

\ ~:.s.S' 
vv? Duplicate sample 

\ v:. ()~ 

S= 
D= 

Element 

G\ 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True/ D 
(units) 

\ S':::>O ~ L- \~~'-

(SSR-SR} 

0\)0'-\-\_7 -z:z_~~'--- Z-~~'-

\)) ~~'--- 27-\~'--
-

Comments: -k~ 

TOTCLC.6 

I Recah::1llated 

II 
Reported 

I I Acceptable 
%R/RPO %R/RPD (YIN) 

lG-z... ~( \?- l cr2-(. '? ~ 

(\\.Y~ o.,__,~r-~ 

~-(_~0 \YS ... '1.V -*-
~ 



METHOD: lnorganics, Method 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:~of~ 
Reviewer:~ 

2nd reviewer:~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
y, N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for (__fc,) \:.1\J<::::..., reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = W c _ Wz._ : 0 . 0 z.:z.:z.. 
o,)CV 
~ ..,__, 

i.J-)c -- ""ll.~'\:"t,."'\-~\100-<---\ 
wz...::. '""l\ ~L.\t-:}'-oo~l 

# Sample ID 

\ 
-z__ 

---; 
~ 

s:: 
lt7 
I 
Q 
Q, 
\u 

Ana lyle 

\a"""""-" W 
\ I <. 

LC.,.'-, 

'101::\ ..... 
A\~-..-A·\~ 
L\ .-..J 

\;'V<>::, 
-s"> 

u .1. C...'-

f>.-,\~01..~ 

WO-.:.. i~o.:;:- 0 

Reported Calculated 
Concentration Concentration Acceptable 

(...l<\. \"\...) ( ~ .... I.'--) (Y/Nl 

-z..._\ 2.-\ -~ 
\~ ll 'iSDVO 

C\ \ ::---J Q,\.1 
\\~00 l\~000 

~~"2._. \ -s..z._ 
zz...--z._ 'iV'Q> \.... 2z:z_~\\..-

\[.~~\.... \ \ • <..l, ""'""' \ '-

L-' ~ 1010-cfX")l 

"" \C"">( ") 2oooou 
'<--'S'>o 1.:S.\,:::J \l,f 

Note: ___________________________________ _ 

RECALC.6 



LDC Report# 37228H1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007 -GW 460-120664-5 Water 09/21/16 
TRIP BLANK 460-120664-7 Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A or P 

09/24/16 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 35.1 All samples in SOG NA -
Cyclohexane 24.7 160-120664-1 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

4 
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Associated 
Date Compound %0 Samples Flag A orP 

09/26/16 Dichlorobromomethane 21.3 All samples in SDG UJ (all non-detects) A 
Chlorodibromomethane 33.6 160-120664-1 UJ (all non-detects) 
Bromoform 34.4 UJ (all non-detects) 
1 ,2-Dibromo-3-chloropropane 40.9 UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R(Limits) Flag AorP 

LCS/D-460-3931 02 1 ,2-Dichloroethane . 75 (76-121) UJ (all non-detects) p 
(All samples in SDG Dichlorobromomethane . 75 (76-120) UJ (all non-detects) 
460-120664-1) 

Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
V:\LOGIN\ROUX ASSOCIATES\COLUMBIA FALLS\37228H1_RA4.DOC 



XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD %R, data were qualified as estimated 
in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120664-1 

I Sam~le I Compound I Flag I A or P 

CFMW-049-GW Dichlorobromomethane UJ (all non-detects) A 
CFMW-023-GW Chlorodibromomethane UJ (all non-detects) 
CFMW-007 -GW Bromofonn UJ (all non-detects) 
TRIP BLANK 1 ,2-Dibromo-3-chloropropane UJ (all non-detects) 

CFMW-049-GW 1,2-Dichloroethane UJ (all non-detects) p 
CFMW-023-GW Dichlorobromomethane UJ (all non-detects) 
CFMW-007-GW 
TRIP BLANK 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228H1 
SDG #: 460-120664-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: fDk?/1& 
Page:_Lof_/ 

Reviewer:__,e:? 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 

I llalidatiao A[ea 

Sample receipt!Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuino calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-023-GW 

CFMW-007 -GW 

TRIP BLANK 

Notes. 

111·~ 

I I Comments 

AtD.. 
~ 

A- tSVJ "/., ~l) b \S J-oo r v \C1 ~?V 

<:::.V\1 c:ol ~2-U 

A 
f'}0 T-f5 -='/ 
A 
r-J a.-> 

...!!:.......) v<!..b 

N 
A 
A 
A 

A 
/).. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

II 

to 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120664-1 

460-120664-4 

460-120664-5 

460-120664-7 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

II 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method R?~m:n 

Level IV checklist_8260B_rev01.wpd 
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Reviewer: I' 7 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of__!::_ 
Reviewer: 1"'7 

2nd Reviewer:~ 

Level IV checklist_8260B_rev01.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
- -~ -- ------

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1 ,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2-Tetrachloroethane BBB. 4-Ch\orotoluene BBBB. tert-Amyl methyf ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene ecce. 1-Chlorohexane C1. Heptane 

D. Chloroethane DO. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-0ichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide 'GG. Xy\enes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1,1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dichloroditluoromethane JJJ. 1 ,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K Chloroform KK Trichlorotluoromethane KKK 1,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-0imethyl pentane 

M. 2-Butanone MM. 1 ,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Ditluoroethane 01. 3-Methylpentane 
! 

' 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethy/pentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cls-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene SSSS. Cyclohexane 51. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene VV'IN. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene VI/W. Bromobenzene WWW. Ethanol WVWYW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. 01-isopropy/ ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chloroto/uene ZZZ. tert-Butyl alcohol Z:Z:Z.Z. Pentachloroethane Z1. 

COMPNDL_ VOA_long lislwpd 



LDC#: 07'2. ~~~I 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

'·~ VVGI.::I Qll IIIIUGII VGIIIUICIUVII Vl;;iiiiiVGtLIUII .::tLC:UIUCliU GIIIO.IJLCU O.l~t;;l I:JGIVII IVf""'\L ... lUI t:::GIVIIIII;;:)~IUII!t:;;ll~! 

y tN.A\1/A Were all %D within the validation criteria of s20 %D? 

Finding %0 
# Date Standard ID Compound (limit: <20.0%) Associated Samples 

It or ~lfliiP \C...\} - \Y ITT 1>S" ' 1 P.\1 
It I 6!::o'?S ?-..f ·/ .\! 

ICVvoa.wpd 

Page:____laf / 

Reviewer; FT 
2nd Reviewer: c..,_ 

Qualifications 

\tr:~.AN /A 1-.\0 
,I! 



LOG#: :0 722 8/1 ) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

'y I.JI N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
,y <1- NPA Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y(l !A<i/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

- q\l~p I rv--- i!..d-.J -I~ -¥ .... j._3 A jl 
- .W,€! ~--¥ ?.>~.& 

- >< =+~ - tlltl\ L\0.9 v 

I _I:~ C-lrl\orod,, \>ro o W\~t::t>\e-I' ""\o~l>co ~ mL'f'>~""--1 
I I I 

CONCAL.wpd 

Page: ____(of_/ 

Reviewer:_,_FT_,_ __ 
2nd Reviewer: .C, 

Qualifications 

\ -fvt_jfA Nl? 

I; 
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LDC#: -27'2.-2-81/ / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Was a LCS required? 

y N/A Were the LCS percent recoveries (%Rl and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

11-~10- L. L ) !5" ( lb-11--l) ( ) All 
~loo~~"'\?\O:V ::tf-- ( ) 15" (-; b-11-lll ( ) -1; 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~ '\);<-~\pro\ (l::l v-r-0 VV' ~-\-h4....e_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

/ / 
Page: __ of __ 

Reviewer: __._F_,T--:;;:=---
2nd Reviewer: ~ 

Qualifications 

y /V.....J/(/ 1-J.L 
·,,/ ' ' 



we#: a 7 zz.B r/ I 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_~f 1 
Reviewer: FT 

2nd Reviewer:-----'~-~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 • (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 9/24/2016 M 0.2414 

GCMS12 c 0.4381 

cc 1.6538 

JJJ 1.2851 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.2414 

0.4381 

1.6538 

1.2851 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.2381 0.2381 6.8 

0.4435 0.4435 8.1 

1.5582 1.5582 5.9 

1.3359 1.3359 12.9 

Recalculated 

%RSD 

6.8 

8.1 

5.9 

12.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

09241612 
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LDC#: 372-'P/1/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 • (ave. RRF - RRF)/ave. RRF 
RRF = (AJ(C,,)I(A,.)(C,) 

Calibration 

Where: ave. RRF ;::; initial calibration average RRF 
RRF = continuing calibration RRF 
A;= Area of compound, A.= Area of associated internal standard 
C" = Concentration of compound, C~s;::: Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound IReference internal Standardl finitiall {CC) ICC) 

1 f!.VJ-12.--- i 1~"' \IL. N\ {151) 0-7--?-gl 0.2-09? ;() . 'Up "'12 
v {152)_ 0-4'+~ 0· "b"\ 0 <>.1 O.'?'jO"; 
~ {153) 1-§B:z.. I· ?J '?i (·~3"' 
J~J {154) \·??~~ 1-~s- I 1- ?s-

ll<:<\ 

2 {151) 

{152) 

QS3) 

{154) 

1155) 

3 

1
4

1 I I IE31 j 
l 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

12.- I ?:> • ) 

\\-9 II-~ 
I tf · ) ~-
I · I , . r 

. 

II I II 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (,. / 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Samole 10: Jd"? 

Surrogate 
Soiked 

Dibromofluoromethane SO·O 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole 10: 

Surrogate 
Sniked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Samole ID: 

Surrogate 
Soiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Oibromofluoromethane 

1,2-Dichforoethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Surrogate 
Sniked 

Oibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

Where: SF= Surrogate Found 
SS- Surrogate Spiked -

Percent 
Surrogate Recovery 

Found Reoorted 

'flo. I "12--
L//·.3 'i{~ 
t :?.5( 'I<£ 
-f::."P.Lf Jm 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Renorted 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Recovery Percent 

Recalculated Difference 

"'f'P- 0 

~.3 
~l( 

/ru. 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: <.372-2 BH I 

METHOD: GC/MS VOA (EPA Method 82606) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 
Reviewer: ______£I 

2nd Reviewer: .S. 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovel)l = 100 • SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotl)l control sample concentration LCSDC = Laboratol)l control sample duplicate concentration 

LCS ID: ~ ['0 1(po - ? ""' ':0 1'0 )---" 

I I 
Spike Spiked Sample I I CS II I CSO II I CS£1 CSO 

Add•ft Concenr~1t:;on I II II Com "pound ( lA.~ \...-) ( \A. ~ Percent Recove~ Percent Recove!X RPD 

"l~·~'li~--.~~~ \:":&:~.,;~~~ .. !; ••• .;:,;; - ''!'- :. '·<' ;:~·-?r;~c-:ir~r.lf,,hJ.-. .. ,-.. :~~-- , r.·' ~'~0.;.W LCS LCSD LCS LCSD I Reeorted I Recalc. II Re(?:orted I Recalc. II ReEorted I Recalculated 

1, 1-Dichloroethene ::>0-0 '2-0.() 2\-~ 20-~ \01 \07 1o I to I (j) Ia 
Trichloroethene ,,.o ,-l.'Y ~§' '1~ "11 '1\ 4 4-
Benzene \1·"' \'z(.lp <6'1 'ii ~ "!~ Y- 4 
Toluene \~. "1 ""'·I "'\~ 44 10 I 1'0 l (, .b 

Chlorobenzene lJ l'i·7 ~~ 'iY 9~ l 01 l () I <../ 1,( I 

Comments: Refer to Laboratorv Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: e 7~z5f/ J VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: (;,/ 

HOD: GC/MS VOA (EPA SW 846 Method 82608) 
N/A Were all reported results recalculated and verified for all level IV samples? 

H-:-'f;-;'N'!!/A?- Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (i\,l(I,)(DF) Example: 
(1\,)(RRF)(V,)(%5) 

IJ-Vp - "34 o~.P- l-nl~e A, = Area of the characteristic ion (EICP) for the Sample I. D. t.es 
compound to be measured 

A, = Area of the characteristic ion (EICP) for the specific 
internal standard (sv.o) I, = Amount of internal standard added in nanograms Cone.= 1..\£>~e.;-
(ng) 2>l \ "3 <:a I (\·~0 RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Of = Dilution factor. \~·\ lv %8 = Percent solids, applicable to soils and solid matrices U.(t 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1.wpd 



LDC Report# 37228H4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Dissolved Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-EB8-AQ 460-120664-2 Water 09/21/16 
CFMW-016a-GW 460-120664-3 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 
CFMW-008-GW 460-120664-6 Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample CFMW-EBB-AQ was identified as an equipment blank. No contaminants were 
found. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (o/oR) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG 460-
120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Dissolved Metals- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3722BH4a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 460-120664-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: Dissolved Metals (EPA SW 846 Method 6020A/7470A) 

Date: \..,\z.>o\\'>0 
Page:__:-.,_of~ 

Reviewer: 2§;2 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1, 

I llalidaticc A[ea I I Com meets 

Sample receiptffechnical holdinQ times k C(\Z..,\\\0 

ICP/MS Tune ~ 
Instrument Calibration h 
ICP Interference Check Sample (ICSl Analvsis P\ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MSl 

Sample Result Verification 

nuocoll nf noto 

A = Acceptable 
N ~ Not provided/applicable 
SW =See worksheet 

Client ID 

CFMW-049-GW 

CFMW-EBB-AQ 

CFMW-016a-GW 

CFMW-023-GW 

CFMW-007 -GW 

CFMW-008-GW 

!=\ 
WC) E\?::,':.. c..~ 

\----) ~s 

~ 
0 \-)en._ '\('P~ "~ 
~ LL"'-; 

0 
h 
~ 
~~ 

ND = No compounds detected 
R = Rinsate 
FB ~ Field blank 

D = Duplicate 
TB ~Trip blank 
EB ~ Equipment blank 

Lab ID 

460-120664-1 

460-120664-2 

460-120664-3 

460-120664-4 

460-120664-5 

460-120664-6 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09121116 

Water 09121116 

Water 09121116 

Water 09121116 

Water 09121/16 

Water 09/21116 

I 

Notes: _______________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

Method'Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. / 
Cooler temperature criteria was met. r 

II. ICP/MS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? ,...-

Ill. Calibration 
/ 

Were all instruments calibrated daily, each set-up time? 

Were the proper number of standards used? 
_.-

Were all initial and continuing calibration verification %Rs within the 90-110% (80- ./ 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? 
_.--

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ,--
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? r 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 

./ MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
./ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) =" 20% for 
I waters and :::, 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were::. 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
~ 

Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC ./ 

limits for soils? 

MET-SW_2010.wpd version 1.0 

Page:~of\.
Reviewer: ~§) 

2nd Reviewer: C .c: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 
/ 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed If analyte concentrations were > SOX the MDL 
ICP)/>1 OOX the MDLIICP/MSl? 

Were all percent differences (%Ds} < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Target analvtes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 

/ 

Page: 'Z.of""Z. 
Reviewer: ::::;..0 

2nd Reviewer: 0 v / 

Findings/Comments 



LDC #: 2>1'22i>\-\~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:_l_ot~ 
Reviewer: 'C:.~ 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

I "---•- rn ··-···~ • -'··•· I I~+ IT I\ I \ 

\ -\,o w ~ ~b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Z~o. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~~· I AI "h A o <>- Co f'~ f'~ f'• f'~ ('., r=c Dh "" "" Un •11 I<" C>c ~n ··~ Tl \1 7n "' Q "' Tl 

Comments: Mercurv by CV AA if performed 
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LDC #: ~'~""~"'- VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~~ 
t!o'.-%'; 

.}..(,..-\) 

1\ 7,;,--::s,.-...,. 

a._~ 

I 'S.'>'-"S 
ec...~ 

I r '1'.1_:·\-

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) -~ ~ _?:,\o ~ '-- l;:o~'- tv\Y'?c-

CVAA (Initial calibration) 
~ ~:(~,. \'-' ~~\.....- q~Y--?---.___) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) D...\ l.\'?, \.D. I \,)!::>,\'\...-- 'S,CD"""""\. '-..- C{Jo~f-~ 
~ 

CVAA (Contining calibration) ~ ~ -'\ \'& '-'~ '--- s~"-- ~"'/_'?-

GFAA (Initial calibration) 
_) 

GFAA (Continuing calibation) 

II 
e:eead:ed 

%R 

\a" ~r-~ 

a, -S;:_"'/. '?----

~SoY,<?-

C.,.~ I-~ 

I 

Page:_l_o~_ 
Reviewer:~ 

2nd Reviewer: .S.. 

Acceptable 
(Y/N) 

0 
1 

~ 

_j 

Comments: ____________________________________________________________________________________________________________________ ~---
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LOG#: 3>1~'\ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_\ ofl_ 

Reviewer: C,'>;) 
2nd Reviewer:____s:: 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample ID 

~~~~ 
i. ':S.YJ 

LC-':::> 
\ 1...\ '_.,0 1..\-

I-) 

)"--) 

\0 

Where, I = Initial Sample Result (mgiL) 
SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

FoundiSII True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check u. \ C"{) ("\Ia~'-- \CD--'~'-

Laboratory control sample 
~ D P\~\l.t> ~'- \~'-..... 

--' 
Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I eecaiCIIIaied I 
I o/oRIRPD/%0 I 

h~\"Y~?-

q_~'/5?--

Acceptable 
o/oR/RPD/%0 (YIN) 

~a\"!-~ ~ 
,%~!!?... ~ 

Comments: ______________________________________________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: I._ of\ 
Reviewer~~-

2nd reviewer: Co::----

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Have results been reported and calculated correctly? 
I~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
~ Are all detection limits below the CRDL? 

Detected analyte results for ( \ 'J ¥>-- were recalculated and verified using ihe following 
equation: 

Concentration = 

RD = 
FV = 
ln. Vol. = 
Oil = 

# 

fRD)(FVl(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

'2.. 
,'<..., 
4 
~ 
0 

Analyte 

~""-
LA_ 
c__v..__ 

\:::::._ 

~ 
LV'-

Recalculation: 

Reported Calculated 

Co~,';:\t_~on c~~leif" Acceptable 
(Y/Nl 

z..~ z..2::(~ ~'-'\ 
\.\.\ ""\.\,\ 

'?:..\o ~-l.o 
[.,T)(J 000 
7--, ~ ·?. :::> 

\1._:"'; \ 1._ :-s. ...'>, 

Note: _____________________________________ _ 
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LDC Report# 37228H2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flaa A or P 

09/24/16 1 ,4-Dioxane 21.7 All samples in SDG UJ (all non-detects) A 
(CCV-4) 460-120664-1 

09/24/16 Hexachlorocyclopentadiene 28.4 All samples in SDG NA -
(CCV-4) lndeno(1.2,3-cd)pyrene 21.4 460-120664-1 

Dibenzo(a,h)anthracene 20.3 
Be nzo(g. h, i)pe ryle ne 25.0 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Compound %R (Limits) %R (Limits) Flag A orP 

LCS/D-460-392433 2,4-Dimelhylphenol 99 (61-95) - NA -
(All samples in SDG 2-Methylphenol 83 (43-80) -
460-120664-1) 3&4-Methylphenol 80 (34-77) -

Bis(2-chloroethoxy)methane 105 (67-104) -
Bis(2-chloroethyl) ether 1 08 (63-1 06) 1 07 (63-1 06) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
IAssociated Samolesl Comoound ILimitsl Flao AorP 

LCS/D-460-392433 Caprolactam 39 (~30) UJ (all non-detects) p 
(All samples in SDG 
460-120664-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD RPD, data were qualified as estimated 
in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120664-1 

Sample Compound Flaa A orP 

CFMW-049-GW 1 ,4-Dioxane UJ (all non-detects) A 
CFMW-023-GW 
CFMW-007 -GW 

CFMW-049-GW Caprolactam UJ (all non-detects) p 
CFMW-023-GW 
CFMW-007-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(RPD) 

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 460-120664-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 37228H2a 

SDG #: 460-120664-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ;o;!l/;t 
Page:Lof_,L 

Reviewer: _a 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

lo 

Notes 

I llalidatiao Area 

Sample receiotrrechnical holdinq times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFMW-049-GW 

CFMW-023-GW 

CFMW-007-GW 

1M~ &U.O - ~ "i! :2-fa l? 

I I 
AtA 

/}. 

AtA ·t. ~ 
...!»-V 

/.::,., 

N 
A 
N a . .S 

..sw ~1o 
t-.l 
b.. 
A 
1\ 

.6 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

-

L:\Roux Associates\Columbia Falls\37228H2aW.wpd 1 

Comments 

.6-20 ( y 

' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-120664-1 

460-120664-4 

460-120664-5 

\CN ~ 3D 
GCN ~2-0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_l_of_:?-
Reviewer: E7 

2nd Reviewer:~ 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 

Level IV Checklist_8270D_rev01.wpd 



VALIDATION FINDINGS CHECKLIST Page: -v- of -z.-
Reviewer: Pl 

2nd Reviewer:~ 

Level IV Checklist_827DD_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2~Chloronaphthalene AAA. Butylbenzylphthalate A.APA Dibenzothiophene A1. 

B. Sis (2·chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Ch!orophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1,3-Dichlorobenzene DD. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis{1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 

I. 4-Methylphenol 11. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 ,4-Dioxane 11. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK. 2,4-Dinitrotoluene KKK Dibenz(a,h)anthracene KKKK Atrazine K1. 

L. Nitrobenzene Ll. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Melhylphenol Q1. 

R. 1,2.4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

s. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chtoro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene vvw. V1. 

W. 2-Methylnaphthalene WVV. Carbazole WWW.Benzo{e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene xxxx. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene =· Z1. 
-

COMPNDL_SVOA long list.wpd 



LDC #: 3?J 7. "l.-'i) t\ dC, 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

( Y1l N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
\...7rii 'N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

Y (N JN/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF? 

.._. Finding %0 Finding RRF 

Page:_Lof_7 
Reviewer: FT 

2nd Reviewer: ~ 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications '\ 

- "/1-'t ~~~ e.c.V- ~ "\ :r..!. ~ :J..\.{ cU..P _1- /1.1 ~~ ( ~'() 
It I X :~..e.. t.j. J -1 J..J!C /..6.. \. I! 
ft .jj~ 21-..J 
I+ _\<.\< \<.. 20.? 
1-t. I L L K. o IJ IJ 
L_ ________ L_ ____________ ~ ______________ L_ ____________ L_ ____________ ~L_ ________________ i_ ________________ ~, 

CONCAL.wpd 



LOG #: '? -p. "2--8 \i d-a-

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ §~~/A Was a LCS required? 

'(f{ /A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~ t..C::> (O- e- '1"1 ( Gol-99 ( ) ( ) A\\ 
>Hoc .... ~-:z.4 ~ ~ <=! ~3 < 1\':>-BG ( ) ( ) 

6/QO.& s/) ( 74-11 ( ) ( ) 

f> lOS" < (ol-IO'l! ( ) ( ) 

.11> J08 ( (o~-lt:llo ~ \07< (p~-!0 ( ) 

~H\IoMA ( ) .l -~ ( ) 

'IAVtMM ( ) ' ( ) oq < 30l 1/ 
( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l _l_ ~ 

LCSLCSD.wpd 

Page: lot_! 
Reviewer: ___El 

2nd Reviewer: .=91=..--

Qualifications 

~ + ciA1v _it'_ N\? 

_:, ~ 
\..1,_1. t? 

1_L1AJl j<' 

I . 

I 
' 

-



LDC #: 0 -:J 'Z-t. ® t\ .) ""-' 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _.61_/ 
Reviewer: FT 

2nd Reviewer: Or _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

-%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/16/2016 A 

gcms4 M 

GG 
uu 
EEE 
Ill 

Reported 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Where: 

Recalculated 

(RRF10 std) 

1.3044 

0.7088 

1.0548 

0.9687 

0.8710 

1.0694 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4076 1.4076 9.6 

0.8284 0.8284 16.7 

1.0136 1.0136 7.0 

0.9792 0.9792 18.2 

0.8680 0.8680 13.6 

1.0483 1.0483 5.4 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

9.6 

16.7 

7.0 

18.2 

13.6 

5.4 



LDC #: Z>J 7--"2--'0 \1;}..o....J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:___fi 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C.)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A~a =Area of associated internal standard 
Cx = Concentration of compound, C~s = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 w.J 03>'1-2 11•4\l!a A- (1st IS) I.Li-t:T1~ 1· "":2> ? .:? _]. '0?~ 
M (2"'1S) b. <tt.SY. o· --p . .,_, O,jl-:1--/ 

GiC:! (3"1S) 1-0t~c.. I· oS'\ I· osA 
tAlA (4.1S) o-'11"P· o qss;7 0."'!557 
EF~ (5• IS) o. ~G.BO 0. ~S"!>'i o. !SS:?>~ 
r::rx. 1s• IS\ 1-0L+fl-z.., 0. ""111 1...,4 0-""llii.J> 

2 11st IS\ 

(2"' IS) 

(3°1S) 

(4.1S) 

(5• IS) 

cs• IS) 

3 (1st IS\ 

(2"' IS) 

I 

(3" IS) 

I II I 

(4.1S) 

(5• IS) 

(6tt. IS} 

II Reported I Recalculated 
I 

II 
%D 

I 
%0 

I 
~- Q 5",3 
2- -<t 1;- -~ 

"'. {_) _1.}..0 

7-·4 ~,!: 
_~-c., I· "' _L,_;J_ _1.--7_ 

j I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolati/es (EPA SW 846 Method 82700) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: c,7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery. SF/SS • 100 

SampleiD: #~ 

Surrogate 
~iked 

Nitrobenzene-d5 ,o. 0 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol II 
2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenot-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chtorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'\·33 'i? 
$.91- ~~ 
g .'t.( '61 
!.si.G" 2-8 
'1-1 (, q~ 

b.$'0 ft>v 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"\~ 0 

'tS 
~4 
2.'0 
~B 
(,{p 

' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 377-"2. St\-d."'-. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samplellaboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: g .__ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 • (SC/SA Where: SSC ::: Spike concentration 
SA = Spike added 

RPD =I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC-= Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~.&,\0 j-lpo- '39'7~ ~? 

I I 
Spike Spike I I CS II . 1 esc II 
Ad~lf Concen!~on 

I II II Compound ( ~~ \..- ) ( ~~.~ ... Percent Recove!l. Percent Recove!l. 

I I"C> 1 ""n I,_., 
1 ""n o. ·I· ... •I• 

Phenol c,p.O ~-0 ?4-~ ?>I· -y- 4? ~"' 2>4 3'1 
N-Nitroso-di-n-propylamine '£3.1\ 11- ~ \Oi 1.0 4 "'11 '17 
4-Chloro-3-methylphenol 11·~ 64·1- arJ 17 ~ ~ 
Acenaphthene ' I! u 11-.1.-- "10·~ "'10 'W <6~ ~K 
Pentachlorophenol 1\.0 11o0 ,~, l't~ i4 '"\lf 41 '1\ 

~-J 14?. c) ~/)- 'i£1>-1 \0~ )of? 10;:-- -Pyrene \'()\,. 

1 cs£1 esc 

RPD 

\ \ I) 
7 7 ,, II 
.3 ":S 
'3 _3 

~ ::? 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: S7 :z t..'i3 t\2 "--' VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: {; / 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

/'N N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)(V,)(0Fl(2.0l Example: 
(A,)(RRF)(V,)(V1)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample 1.0. \..C...b l\-lo0-24~ ?b A.. 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 
internal standard 

cone.=( i.~-,~?"2--) {<!.) { :v) (ww) I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or (24"" ?7 0) ( l.l-\-501.) (XLJ) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 
'?~-</ IA(r \ V %8 = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 37228H6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120664-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFMW-049-GW 460-120664-1 Water 09/21/16 
CFMW-EB8-AQ 460-120664-2 Water 09/21/16 
CFMW-016a-GW 460-120664-3 Water 09/21/16 
CFMW-023-GW 460-120664-4 Water 09/21/16 
CFMW-007-GW 460-120664-5 Water 09/21/16 
CFMW-008-GW 460-120664-6 Water 09/21/16 
CFMW-008-GWMS 460-120664-6MS Water 09/21/16 
CFMW-008-GWMSD 460-120664-6MSD Water 09/21/16 
CFMW-008-GWDUP 460-120664-6DUP Water 09/21/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Ammonia by Environmental Protection Agency (EPA) Method 350.1 
Chloride, Fluoride, and Sulfate by EPA Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 
Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Total Dissolved Solids by Standard Method 2540C 
Total Suspended Solids by Standard Method 2540D 
Orthophosphate as Phosphorus by EPA Method 9056A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Sample CFMW-EBS-AQ was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Associated 
Blank ID Date Analyte Concentration Samples 

CFMW-EB8-AQ 09/21/16 Chloride 144 ug/L CFMW-016a-GW 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater than 
the concentrations found in the associated field blanks. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD (%R) 
{Associated Samples) Analyte (Limits) (Limits) Flag AorP 

CFMW-008-GWMS/MSD Chloride 85 (90-110) 85 (90-11 0) J- (all detects) A 
(CFMW-049-GW 
CFMW-023-GW 
CFMW-007-GW) 

4 
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Spike ID MS(%R) MSD(%R) 
A or P II (Associated Samples) Analyte (Limits) (Limits)· Flag 

CFMW-008-GWMS/MSD Orthophosphate as P 84(90-110) 88 (90-11 0) UJ (all non-detects) A 
(CFMW-049-GW 
CFMW-016a-GW 
CFMW-023-GW 
CFMW-007-GW 
CFMW-008-GW) 

Relative percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120664-1 

Sample Analyte Flag AorP Reason 

CFMW-049-GW Chloride J- (all detects) A Matrix spike/Matrix spike 
CFMW-023-GW duplicate (%R) 
CFMW-007-GW 

CFMW-049-GW Orthophosphale as P UJ (all non-detects) A Matrix spike/Matrix spike 
CFMW-016a-GW duplicate (%R) 
CFMW-023-GW 
CFMW-007-GW 
CFMW-008-GW 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120664-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120664-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 37228H6 

SDG #: 460-120664-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn Area 

I. Samole receiot/Technical holdina times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

v Field blanks 

VI. Malrix Spike/Matrix Spike Duplicates 

VII. Duplicale sample analysis 

VIII. Laboratory conlrol samples 

IX. Field duplicates 

X. Samole result verification 

v• "' ... -·' 
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

_,. 

N = Not provided/applicable 
SW = See worksheet 

ClientiD 

CFMW-049-GW 

CFMW-EB8-AQ 

CFMW-016a-GW 

CFMW-023-GW 

CFMW-007 -GW 

CFMW-008-GW 

CFMW-008-GWMS 

CFMW-008-GWMSD 

CFMW-008-GWDUP 

I I Comments 

""'-- q \ '2..\.\ \ '<' 
lA. 
P\ 
]A 

sw ~=-(_~ 
sw K.s.\s:J:::. C."" K.w -o-s::,.,-Gw \--ts.\'0( "-'Q b ~ 4-ldJ.-\ 

p..._ \)0\? 
~ LC....>'-'V~ ~ 

~o..) 

~ 
p... 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\-) .. _::35'7 "'- ~<7 ') 

c.<:::;·<;:~&:\ 7ro-O 
I 
~ -' 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

460-120664-1 

460-120664-2 

460-120664-3 

460-120664-4 

460-120664-5 

460-120664-6 

460-120664-6MS 

460-120664-6MSD 

460-120664-6DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

Water 09/21/16 

I 

Notes: _______________________________________ _ 
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_oc #: ~\ '2:2.&-\l..a VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method_S,__e_ ( "''"".-\ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. r-
Cooler temperature criteria was met. 

/ 

II. Calibration 

Were all instruments calibrated dailv, each set-uo time? 
/ 

,--
Were the proper number of standards used? 

Were all initial calibration correlation coefficients > 0.995? 
r 

Were all initial and continuing calibr8tion verification %Rs within the 90-110% QC f 
limits? 

Were titrant checks oerformed as reouired? !Level IV onlvl r 
Were balance checks performed as reauired? !Level IV onlvl / 

Ill. Blanks 

Was a method blank associated with everv samole in this SDG? r 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSO or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for / waters and:;_ 35% for soil samples? A control limit of_:: CRDL(.:: 2X CRDL for soil) 
was used for samples that were.::. 5X the CRDL, including when only one of the 
duplicate sample values were< 5X the CRDL. 

V. Laboratory _control samoles 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed ner extraction batch? / 

Were the LCS pe~~t recoveries (%R) and re~tive percent difference (RPD) 
within the 80-120% 85-115% for Method 300.0 QC limits? ( 

VI. Regional Qualitv Assurance and Qualitv Control 

Were performance evaluation IPEl samoles oerformed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page; 'of 2.... 
Reviewer~, 

2nd Reviewer: 

Findings/Comments 



LDC#: 3-1~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

Were detection limits < RL? / 

Vlll. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. 
./ 

Target analvtes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

NA 

/ 

Page:.zot.z._ 
Reviewer: -z5'\:)" 

2nd Reviewer: P 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

pH ':(oS~CI F ~0. So ~- Alk C~~ TKN TOC Cr6+ CIO ./ --........ 

pH TDS CJ_ F NO, N02~7\ik CN NH, TKN TOC Cr6+ CI04 "- ....--------

pH TDS 'c[F NO, N02'SQ, O:PQ, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, N02 S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

PH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, N02 SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO,_ S04 0-PO, Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: (;A/ 

Comments: ___________________________________ _ 
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LDC #: 37228H6 

METHOD: lnorganics, EPA Method See Cover 
Blank units:J!9Lb_ Associated sample units: ug/L 
Sampling date: 09/21/16 Soil factor applied NA 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

· -· -- · /Other: Associated 

Limit 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

37228H6FB.wpd 

Page:_lot_l_ 
Reviewer: -::3 0 

2nd Reviewer: g_ 



LDC #: 37228H6 

METHOD: Trace metals (EPA SW 846 Method 6010/7000) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: ~ 
Reviewer: · · 

2nd Reviewer: q....__ 

~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) .:::_ 20% for samples? 
VEL IV ONLY: 

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ 110 Mot•i• Anolvto ' ' con 11 • • Ooo • 

7/8 w Cl 85 {90-110) 85 (90-110) 1' 4-5* J-/UJ/A (det) 
OP04-P 84 (90-110) 88 (90-110) 1' 3-6 J-/UJ/A (nd) 

Comments: *#6 was parent sample, but was not rebatched with 1, 4-5. 
EB not associated ( diff matrix) 

37228H6.wpd 



LDC #: 'Z,'(l.ZQ~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method c~ ~ 
The correlation coefficient {r) for the calibration of ~ was recalculated.Calibration date: q \ L.."'\\ \ '-,0 

Page:iof·~ 
Reviewer: ~ 

2nd Reviewer:~ 

An initial or continuing calibration verification percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

':S..CN \2.-'-~ 
Calibration verification 

:s6J \1..>\:.'L-
Calibration verification 

)c>.J l\~ 'b"S 
Calibration verification 

Where, 

Analyte Standard 

s1 

s2 

c0 s3 

s4 

s5 

s6 

s7 

~ 
~~ 

D.'Z.Db~'--
~ 

'\-) 1,-\::, '~"'~'--
\J~ \o-Dt.~ D?\~~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. {mg/1) Area r orr r orr {Y/N) 

0 -0.0296 

0.01 0.518 0.99937 0.99990 

0.025 1.24 
~-"t: 

0.05 2.45 

0.1 4.87 

0.2 9.65 

0.4 18.4 

"'~ \ D, 'Z..'JV1c.\'-' h::isr.~ \ os'YJ;;~_ 
'-' 

Z~"--- ~00'/.e..... loor (<:._ 

\~"- Q{Sf_(Z- (\~"(?-- ~ v 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.·------------------------------------------------

*-~~~ 



LDC #: 3JZZ.l!,~~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of~ 
Reviewer: 3Q 

2nd Reviewer: ~ 

METHOD: lnorganics, Method .Se..Q...... ~C 
Percent recoveries (%R) for a laboratory control sample and a matriX spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

SampleiO Type of Analysis 

l..--C~ Laboratory control sample 

t-1~-z;D 

\V\.S Matrix spike sample 

\\ '.~'S 

\:!'--~ Duplicate sample 

''-~-s 7 

S= 
D= 

Original sample concentration 
Duplicate sample concentration 

Found Is True I 0 
Element (units) (units) 

q (\ '-\-'6, ~ <...... P\\'4.\~j ESilcOO 
v:l\'-

(SSR-SR) 

D'Qo"-\-P 'Z'--;::,[vd \......._ ~~'-

b'QO ..... -~ 'Z:Zu~ u~ \..- 2\"' ''-i '--

I IS:ecalcldated 

II 
Beeotted 

I I Acceptable 
o/oR/RPD %R/RPD (Y/N) 

\. '0 '-\ -:y ( 12-- (<0~-~ "'(,~ 0 

8,"\:Qj_,~ ~~~£--

sr:~~v S,o~9_'0:) \V 

Commenffi:=========---=--------------------------------------------------------------------------------------------------------

TOTCLC.B 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method--'~~· '"""=---'~=:.::....::.~__:__ 

Page:_\_of~ 
Reviewer: §S2 

2nd reviewer: 6- .< 

1?1ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
IY N N/A Have results been reported and calculated correctly? . 
Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

6-;,mpound (analyte) results for :--:-'(7.'-\"":') __ C--::t...>'--___________ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= D '0'1-\. '2.-'f.!:\ - $ """'e -4- Recalculation: 

Reported Calculated 
Conc:\~ration Conc:\tration Acceptable 

# Sample ID Analyte (u.' ,) (n.\.._) CY/Nl 

\ Cr-.) ~~ ,"'l_ q_~,'L- ,'-'\ 
'2- L\ \"<:'-\' \'-lc'\ 
3 1-)\:\-;s. 

'"''~ C:::>!'-V 
4 \-J:l3-l ~'{).z_-0 "Vo~ Zlo'-\' 
s IJ=_~<:.C.. [~'-'c'Q:c B'\ocx) 
\0 P¥..~~.,:,""" oU...'I.c::co 'H-\Itt>O 
r,., ~s_; 'S -s. 'S""'"' \.'-. 'b"S.::, '(V1o_ \ \..._ 

(0 \S':> ~~~\\.. ~~\\. \. Y\ 
'-' '-' 

Note: _____________________________________ _ 

RECALC.6 



LDC Report# 3722811 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Volatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 
TRIP BLANK 460-120751-2 Water 09/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82608 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs). 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples FlaQ AorP 

09/28/16 Chloromethane 20.6 All samples in SDG J- (all detects) A 
(10:24) Bromomethane 30.7 160-120751-1 UJ (all non-detects) 

Acetone 34.0 
2-Butanone 24.7 
1 ,2-Dichloropropane 23.3 
1 ,2-Dibromo-3-chloropropane 20.6 

09/28/16 Trichlorofluoromethane 48.3 All samples in SDG NA -
(10:24) 160-120751-1 

4 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSIO LCS LCSO 
(Associated Samples) Compound %R {limits) %R (Limits) Flag AorP 

LCS/0-460-393368 1,2-Dichloropropane . 74 (77-123) UJ (all non-detects) p 
(All samples in SOG cis-1 ,2-Dichloroethene - 79 (80-120) UJ (all non-detects) 
460-120751-1) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCS 10 RPO 
(Associated Samples) Compound (Limits) Flag A or P 

LCS/0-460-393368 Chloroethane 34 (~30) UJ (all non-detects) p 
(All samples in SDG 
460-120751-1) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to continuing calibration %0 and LCS/LCSD o/oR and RPD, data were qualified as 
estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Data Qualification Summary- SDG 460-120751-1 

I SamE:Ie I ComE!ound I Flag I A or P 

CFWC-002-WCL Chloromethane J- (all detects) A 
TRIP BLANK Bromomethane UJ (all non-detects) 

Acetone 
2-Butanone 
1 ,2-Dichloropropane 
1 ,2-Dibromo-3-chloropropane 

CFWC-002-WCL 1 ,2-Dichloropropane UJ (all non-detects) p 
TRIP BLANK cis-1 ,2-Dichloroethene UJ (all non-detects) 

CFWC-002-WCL Chloroethane UJ (all non-detects) p 
TRIP BLANK 

Columbia Falls Aluminum Company, Columbia Falls, Montana 

I Reason 

Continuing calibration 
(%D) 

Laboratory control samples 
(%R) 

Laboratory control samples 
(RPD) 

Volatiles- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Volatiles- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3722811 VALIDATION COMPLETENESS WORKSHEET Date: 1° ;S~J£. 
SDG #: 460-120751-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Page:_Lof / 
Reviewer:--E:::? 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 

I Validatioo Ama 

Sample receioVTechnical holdinQ times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

TRIP BLANK 

Notes: 

I I 
AID. 
& 

D>.1P,. 0/o~D 
.,s.....J 
A 
l'lO ~~ -=-
A 
N Ch 

0w l.<!,h\0 

t.J 
A 
A 
A. 
A 
6 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Com meets 

,._ ~100 e--- leA .t=.w - • 

--;../' 

D = Duplicate 
TB =Trip blank 

• 

EB = Equipment blank 

LabiD 

460-120751-1 

460-120751-2 

c.oJ £20 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/22/16 

Water 09/22/16 

I 

11~--~---1~· _4foo-"0-1-~~t-~-1 -------+-----lll--+-l--11 ---~11 
L:\Roux Associates\Columbia Falls\3722811W.wpd 1 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- --- -- ------- --

i 

A. Chloromethane AA. Tetrachloroethane AAA. 1,3,5~Trimethylbenzene APJlA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1,1 ,2,2~Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. Isopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1~Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. Isobutyl alcohol 11. 2-Nitropropane 

J. 1 ,2-Dichloroethene, total JJ. Dlchlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1 ,2,4-Trichlorobenzene KKKK Propionitrile K1. 2,3-Dimethyl pentane 

L. 1 ,2~Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 
I 

' 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trich\orobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-0ichloropropane QQ. 1,1-Dichloropropene QOQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cls-1,3-Dichloropropene RR. Dlbromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1 ,2-0ibromoethane TIT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1 ,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nenana! 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene ww. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dich!oropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1 ,2,3-Trichloropropane XXX. Di~isopropyl ether XXXX.. cfs-1,4~Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4~Methyl-2-pentanone YY. n-Propylbenzene YYY. tart-Butanol YYYY. trans-1 ,4-Dichloro--2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZ2. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long lislwpd 



LDC #: 6 7 :;z.-2 8.L j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

/Y' l.J N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

I / Page: __ of __ 

Reviewer:_F'--T_,__ __ 
2nd Reviewer: c, 

~ N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
y IN/A Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF ? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

- "fl"l-'0 ""' 
Q.{l.A/ ~ §"'" A 20.&, A\' j-/vt-1/A IJ\) 

- \02.- £> 30./ 1 l; 
-\- ~K '1'0 . .3 jt cl..U7' /b-r t-1\0 

- f o'l·O _\- I ...W/.6. 1-l '0 t'OAl 
- M ?-~-/ 
- 6{ ?-i>·-:; 

Mlv'\ U).(, ll 

CONCAL.wpd 



LDC #: 3";f-'P2 8 I ; 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCSl 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

'"''' ............................. .... '1 ......... ~. 

Yli J/N/A Were the LCS percent recoveries (%R) and relative percent difference_(RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R {limits) %R (Limits) RPD_(Limits) Associated Samples 

leb 10 '\11>0 - & w ( ) 1-74 < 17- I 1---3:> ( ) cvJ 

""" -:; "?> (.,6 
...... ,._,I r ..-= PI< ) 

I Fl.A/Q ( ) I i -1 ( '>IJ -lUi ( ) 

n ( ) ( ) ?4- ( 2>0 ) 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_( ) ( ) ( _)_ 

( ) ( )_ ( ) 

( ) ( ) ( ) 

( ) ( )_ ( ) 

_( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 

Page: _lot~ 
Reviewer: _[F:JT___,=--

2nd Reviewer: -'b. 

Qualifications 

.1--_1_ '-tl K _h.l.l 1--1 _'QJ_ 
\ '-

..l-j_LAj_ f..r_ 

_\l~l\ i_ 
I 



LDC #: 0~2 B.L ! 

METHOD: GCMS 8260 B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___!___of__!_ 
Reviewer: FT 

2nd Reviewer: _____c.____ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

Reported 

# Standard ID Date Compound (RRF 20/1 OOstd) 

I CAL 911012016 M 0.4055 

GCMS5 c 0.4288 

cc 1.4369 

JJJ 1.2251 

Where: 

Recalculated 

(RRF 20/1 OOstd) 

0.4055 

0.4288 

1.4369 

1.2251 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais =Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4321 0.4055 4.1 

0.4497 0.4288 4.6 

1.5059 1.4369 4.8 

1.2563 1.2251 3.9 

Recalculated 

%RSD 

4.1 

4.6 

4.8 

3.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

0910165 



LDC#: o ::r 7---z 5 .L I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82606) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: c. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C,J/(A.,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A~= Area of compound, A1,:::. Area of associated internal standard 
Cx = Concentration of compound, C11 = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Comoound (Reference internal Standard) linitiall ICCl ICC:) 

1 Cbl-!: 1~5\llc IJ\ (151} O.'t3>2-) /:) . ;p .. ~--(' 0-"t>~~ 

D. 4'-J''J7 fO~ (!.., (152) O.?(..o-'2- o .. 3(oo2-

u:v {153) I-9J~ 1·'-1 \ f6 l·<tlB 
u~j 1154) \-~? 1 . 'Pi 4--_ t 1·2-£1~~ 

11551 

2 {151) 

1152) 

{153) 

{154) 

11551 

3 

1
4

1 I l IEJI 1 

CONCAL 41S.WPD 

Reported Recalculated 
%0 %0 

74-/ ?-4. 7 

I "'' . OJ ,,~ 

;-_"'! 5'-1 
1-0 1 - o' 

II 
I 
I I 



LDC #: oj"2-JJB J- ) VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: _ _[G:..J./"-----,7 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sam ole ID: I 

Dibromofluoromethane 

1 , 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sam ole ID: 

Oibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SamoleiD: 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.WPD 

II 

Surrogate 
Soiked 

Surrogate 
Sniked 

Surrogate 
Soiked 

Surrogate 
Sniked 

Surrogate 
Soiked 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Percent 
Recovery 
Reoorted 

"'\V 
1\ 'i 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 
Reoorted 

Percent 
Recovery 

Recalculated 

44 

tl~ 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Difference 

J.; 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 



LDC #: D 72-2-B:t) 

METHOD: GC/MS VOA (EPA Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 • SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I • 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS 10: ~ \0 4-\oO - '?'''t"~:>=-G.13 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

A~1~ Concen~t~n I II II Compound (\d\.-) (._t Percent Recove!1 Percent Recove!1_ RPD 

'''"''"":":~"'11,1:1"1"' ~r~-:~t~~,t~~-'"··~?: ~t .;;;~g;- ... ~~14 LCS \J LCSD LCS LCSD I Re~orted I Recalc. II Re~orted I Recalc. II · Reeorted I Recalculated 

1, 1-Dichloroethene ?..O.O 7-0.i) l(o.b ll, .l i"D ~:? 'if,t.\ ~4 I J 

Trichloroethene \1· '3 lfo.(.. 'bf.JJ ~ ~~ ..;,::; 4 '+ 
Benzene not 11·~ 90 90 'b'1 '69 I ' 

---- \~. cj '1? ,~ ~~ 2---- :Y' 
Toluene \'6·"" j"? 

Chlorobenzene I v ll!.. (,., 14·2. "'\'3 '1:? ~(, (L. ?.-, 
_?> 

I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCALC.WPD 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT ~ 
2nd reviewer: c.,. L 

{...l_g_N!.'!it.t.Ai. Were all reported results recalculated and verified for all level IV samples? 
\ ...lp_N!.'!it.t.Ai. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = IA)(I,)(DF) Example: 
(A;,)(RRF)(V,)(%S) 

~\ f A, = Area of the characteristic ion (EICP) for the Sample I.D. : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internal standard added in nanograms Cone.= I ) ( )( ) 

(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 

v, = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) I ) Qualification 

I.\ fo I (p (Xb - CJ. z...BZ.Co fr<) .,.. \·l!../p't 7 
2-"""?b2.1(o 

X - A--u--1-o~ I I· \ Ll'31-- - L--~ 

\..) 

RECALC.1 SB.wpd 



LDC Report# 3722812a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 25, 2016 

Semivolatiles 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014). Where specific guidance was not available, the data has been evaluated 
in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, the 
percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination ((2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

09/29/16 2, 2' -Oxybis( 1-ch lorop ropane) 23.1 All samples in SDG NA -
2-Methylphenol 20.4 460-120751-1 
N-Nitroso-di-n-propylamine 21.6 
3&4-Methylphenol 20.9 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

5 
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The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

6 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Semivolatiles- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

7 
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LDC #: 3722812a 
SDG #: 460-120751-1 
Laboratory: Test America Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

1
0 -~V' 77. t, 

Date: (:;. /J 
Page:_L-,-of----ol' 

Reviewer:_JE:::?" 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

I llalidatico tuea 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration!ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQILODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

Notes· 

I I 
.A:rA 

6.. 
lA-rA • 1"1) 

I~ 
b. 

N 
A 
IJ C!-'7 

A t>l'7 
N 
b.. 

A-
A 
A 
D. 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Roux Associates\Columbia Falls\3722812aW.wpd 1 

Comments 

~\) ~ .zo, 

D = Duplicate 
TB =Trip blank 

(1--

EB = Equipment blank 

Lab ID 

460-120751-1 

JcN ~~D 
ct.N !:=-- zo 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09122116 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

blank 

a laboratory blank analyzed at least once every 12 hours for each matrix and 

there contamination in the laboratory blanks? If yes, please see the Blanks 

2 or more base neutral or acid surrogates were outside QC limits, was a 

2 or more base neutral or acid surrogates were outside QC limits, was a 

LeveiiVChecklist_8270D_rev01.wpd 

Page:_i_of_;i!.-
Reviewer: r? 

2nd Reviewer:~ 



VALIDATION FINDINGS CHECKLIST Page:Yof ~ 
Reviewer: f1. 

2nd Reviewer:~ 

Level IV ChecklisLB270D_rev01.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. 

B. Sis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. 

D. 1 ,3-0ichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-0initrophenol HHH. Benzo(k)fluoranthene HHHH. 1·Methylphenanthrene H1. 

I. 4·Methylphenol II. 4·Nitrophenol Ill. Benzo(a)pyrene 1111. 1.4·Dioxane 11. 

J. N·Nitroso...cli·n·propylamine JJ. Dibenzofuran JJJ.Indeno(1,2,3·cd)pyrene JJJJ. Acetophenone J1. 

K Hexachloroethane KK 2.4·Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L1. 

M. lsophorone MM. 4·Chlorophenyl·phenyl ether MMM. Bis(2·Chloroisopropyl)ether MMMM. Caprolactam M1. 

N. 2·Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6·Dichlorophenol N1. 

0. 2,4·Dimethylpheno1 00. 4·Nitroaniline 000. N-Nitrosodimethylamine 0000. 2,6-Dinitrotoluene 01. 

P. Bis(2·chloroethoxy)methane PP. 4,6·Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. 

Q. 2.4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4 Methylphenol Q1. 

R. 1,2,4·Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiphene (4MDT) R1. 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. 

T. 4-Chloroaniline TT. Pentachlorophenol TIT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene uuuu. U1. 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene ww. V1. 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww. W1. 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene )()()()(. X1. 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Y1. 

Z. 2,4,5-Trichtorophenol zz. Pyrene ZZZ. Perylene =· Z1. 

COMPNDL_SVOA long list.wpd 



LDC #: ::>1 '2. ~ 'B l '2. "L 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

l ~~~~A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N A<iiA Vll'-'1 .... <.All ,V,_, <All'-' 1~1"1 V UHIIIII Ul'-' """"'"''-'U""II VIH'-'11<..4 '-'1 ..:>.r..V IU'-' ._.,, ... OO.V.VV 1'1'\.1 : 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) jLimit: >0.05) 

t I "11-,.q \llt. (U!..,\j-(p 1.\ ;2..2:> • 1 
oo-vfJ t:l 'U:). '1 

+ J •!I· v 
+ &&5l(s> JO.=f 

CONCAL.wpd 

Associated Samples 

AI_.!_ 

/ 7 Page: __ of __ / 

Reviewer: FT 
2nd Reviewer: ??t 

Qualifications 

l "t d.-JVLJ\ ~ 



LDC #: <!> 1~ 2- 5 \;;l..,-..., 

METHOD: GCMS 8270D 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:__:::_ of_/ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 9/23/2016 A 

gcms6 s 
DO 

uu 
EEE 
Ill 

Reported 

(RRF20 std) 

1.6059 

0.7643 

1.5344 

0.9302 

0.6141 

0.9490 

Where: 

Recalculated 

(RRF20 std) 

1.6059 

0.7643 

1.5344 

0.9302 

0.6141 

0.9490 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRF s 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.4502 1.4502 12.2 

0.8991 0.8991 10.8 

1.5414 1.5414 5.0 

0.9044 0.9044 8.1 

0.6530 0.6530 10.4 

0.9924 0.9924 6.3 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Recalculated 

%RSD 

12.2 

10.8 

5.0 

8.1 

10.4 

6.3 



LOC#: a]Z 25-::}:2""- VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 0'1_ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 
RRF = (AJ(C0)/(A.)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, AI$= Area of associated internal standard 
Cx = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound {Internal Standard) Average RRF I RRF I RRF 
# Date _{Initial) (CC) (CC) 

1 evl "''I~ hlp A. (1st IS) 1·45"01.- I· S1't ,,~Lj-
0 '1\ '-f .s (200 IS) "· "i"l"\ \ 0.'''1 ~:; (, tl ·"1??(.. 

DO (3"/S) I. s. '1 I'-\ J.t-W~ 1.-.LI:.~ 
/AU (4•/s) 0."\0!f-l 0,..,2.-0~ 0.9v8~ 
't:;b"t::" cs• IS) o .{pS3U o. IOJ-6" ) o.t.2S I 
J:T. ;s• IS\ O."J"'\ ~'-1 o."'11"Bn 0 . "'\ Jfl.Ll 

2 ~v Ojjv=\\1(,.. 11st IS\ 1-'4~ I .~'2-
00 :v<o (200 IS) o _,_<i c;;o ._ o. ~~'VY 

(3"/S) J_.; T7 ,.s;TJ 
(4•/s) tJ. 4 :,1--r 0 . "''"b Z' _;...--
cs• IS) o, lOCo I "V 

0. ""' 1}--
II 1e• IS\ I 1-0 \ ""\ I· 0 \9 

3 ,,,·/51 

(200 IS) 

(3"/S) 

(4./S) 

(5• IS) 

1s• 1s1 

II Reported I Recalculated 

II 
%0 I %0 

~-(p '6-_k 
:;,.. 'S{ -.3:k_ 
~-l.o S'·f... 
;J.-·.1_ ').-7 
'i' ~ ..i-~ 
\ . .;; _, 

"'l·Y c: .)j 
s .]_ s-7 
-)--....?2_ :z-.~ J 
:3-1 3-
\-~ I.).-
,...,(. --;... b 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivo/atiles (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: __ G'--F~/ 
2nd reviewer: ~e>L.._ 

The percent recoveries (%R} of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovel)': SF/SS * 100 

SamplelD: M=l 

Surrogate 
§piked 

Nitrobenzene-dS jo.o 
2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 1/ 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SampleiD: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sam pte : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~. ~""' 'tq 
1·1?:> 1/ 
~ . .!IS ~ 
~· ?:>_'j .,4 
2>·11 '3~ 

z.o£ "6! 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~ 0 
11 
~ 
~ 
?JX 
~I I! 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: 31 .:Z. 2. B J: 2 "'--' VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 • (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 14>? 1.\le{) - ::>"'\ :2. "\2.-'6 

~ 
Spike Spike I I CS II . 1 esc II 
Ad~f\d conce~lfion I II II ( "'"' \,. ) 

(1M< ) Percent Recove!l: Percent Recove!X 

1 r~ 1 r~n 1 r~ 1 r~n "' ol< "' ol< 

Phenol <;c.O .._)/). 'l"l,2) W£\ -o1 ~7 
N-Nitroso-di-n-propylamine 71-'l- stc=, 'b"'' 
4-Chloro-3-metl1ylphenol G,O.( -r(p (I, / 
Acenaphthene IJ G::>?J.-0 r9 74 / 
Pentachlorophenol I L.D ,_., 1 ~(o Is(, / 
Pyrene -t<H <bv ) 7L\· \ I "12> i? t-J~ 

/ 

1 csn esc I 
RPD I 

,., ol< "lot• 

v 
/ 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: o7Z- 2 512-a._.. VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

THOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: 

6<.;/ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = fAl(l,l(V,l(Dfl(2.0l Example: 
(A,)(RRF)\V,)\'11)(%5) 

t..ji..~- ,.,~92-5 A A, = Area of the characteristic ion (EICP) for the Sample 1.0. \ft.':> 
compound to be measured 

A,, = Area of the characteristic ion (EICP) for the specific 

Cone. = ( :2-7 t0 ggt!. )( ~ J..ca_ ( )0 0 (_} ) 
internal standard 

I, = Amount of internal standard added in nanograms (ng) 

v, = Volume or weight of sample extract in milliliters (ml) or ( "34~ "'\60) (_t.'!)O) ( 1.4~~) grams (g). 

v, = Volume of extract injected in microliters (ul) = 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ;;1"' . ? 
%S = Percent solids, applicable to soil and solid matrices 

only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 3722814a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 27, 2016 

Metals 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency 
(EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

'J'.!"I 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
"foupd in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

4 
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X. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits. 

XIII. Sample Result Verification 

All sample result verifications were acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Laboratory Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Metals- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3722814a 

SDG #: 460-120751-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A/7470A) 

Date: t '0\ZJJ \ \o:> 

Page:~of_j,_ 
Reviewer: -:S'C> 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

1<11/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

~-

I ~alidaticn Ama I I Cammeots 

Sample receioVTechnical holding times A.. Dj \2--o \\ i) 
ICP/MS Tune ~ 
Instrument Calibration P---
ICP Interference Check Sample (ICS) Analysis ~ 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

lnlernal standard (ICP-Ms) 

Sample Result Verification 

I "'· 
oil nf n, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

~ 
N 

~- ~'-.. 
\..) 
\"-.) I \0;,\ 
~ LC-~ 
\'-) 
b. 
·-1A ' 
~ 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

\:p. _, .\. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

460-120751-1 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/22/16 

I 

Notes. _______________________________________ _ 
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JC#: VALIDATION FINDINGS CHECKLIST 

Method·Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holdino times were met. ./ 
,.-

Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isot9Q?S in the tunino solution mass resolution within 0.1 amu? 
.;--

...-
Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? .,/ 

r 
Were the orooer number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% {80- / 

120% for mercury) QC limits? 
r 

Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
.,.-

Was there contamination in the method blanks? If yes, please see the Blanks , 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? 
r 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? ......-
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or .;--
MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
/ waters and::. 35% for soil samples? A control limit of+/- Rl(+/-2X RL for soil) was 

used for samples that were::, 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
......-

Was an LCS analYzed oer extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MFTS:W ?010.wod version 1.0 

Page:~of 2.. 
Reviewer: 3V 

2nd Reviewer: lJ.......----

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:_z,ptz.. 
Reviewer:?&? 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

V/11. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensit of the internal standard in the associated initial calibration? 

/' 

If the %Rs were outside the criteria was a reanalvsis nerformed? / 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / 
ICPl/>100X the MDLriCP/MSl? 

Were all_p_ercent differences f%Dsl < 10%? / 

Was there ~:ence of negative interference? If yes, professional judgement will be / 
used to auali the data. 

X Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,--

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were identified in this SDG. / 

Taraet analvtes were detected in the field blanks. I 

MET~SW_2014.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

Page:___j,ofl 

Reviewer: op 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

oln "· ••• I ;.,tIT AI I 

\ vJ f-AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, i;n,Mo, B, Sn, Ti, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na. Tl. V, Zn, Mo, B. Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se. Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

llr::I=AA AI >':h Ao Ro R" r.rl r.o r.c r.n r., "" Ph Mn Mn 1-ln Nl I< ,::, An No Tl \1 7n Mn R >':n Tl 

Comments: Mercurv by CV AA if performed 
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LDC #: ~"]~'\~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

J:_~-,j 

\b'. \1,0 
JL,J 
\"b ':.~2.--

~~o\ 
C.. C..'\,) 

'a..~"' 1---

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True =concentration {in ug/L) of each analyte in the JCV or CCV source 

I 8:ecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 

~ ~\.\)~u:')''- 1...\'D~ \'-' \-=-s. ~!_'?--
CVAA (Initial calibration) ~ ~~<:;.~--- S.~\- ~"/.~ _, -
ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~\ 
~";-"'> -'"\ \]--- o:;;no~'-' q~_.~.~ 

-
CVAA (Contining calibration) 

~ £ _, '""£~ ...__ 'S ...J c:.(\ \._.... \.a~~~-~ 
~ ~) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
B:e(;!arled 

%R 

\. o'"b~l.~ 

o...._~c/~<?--

(\\. .. (~~ 
t '-"""':> ~!. '?-

I 

Page:~of~ 
Reviewer: 'Dv 

2nd Reviewer:___s, 

Acceptable 
(Y/N) 

~ 

~ 

.. ~ 
\ 

Commenffi: ____________________________________________________________________________________________________ __ 

calclc.4sw.wpd 



LDC #: '6,-,'2.~1.\:c, VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_oi:L_ 

Reviewer: <S.~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 1 00 
I 

SampleiD 

~~~~ 
\.J_ c.., 
\ '{., '-"< \ 

Where, I = Initial Sample Result (mgiL) 
SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found I Sll True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check ~ \ "'1.."6-~ '-"'\ \.. '--- '2.=-=~'-
~ 

Laboratory control sample ~ tJ 'h._ \d,o ~ \.. '--- \~'--
Matrix spike (SSR-SR) 

Duplicate 

ICP serial dilution 

I Becalc11lated I 
I %R/RPD/%D I 

C\..Q. YR-
q_~ -( 1\;2._ 

Acceptable 
%R/RPD/%D (YIN) 

""\.9.. '"(_ \<.. ~ 
0,.1.(._?-_ l,. 

Comments: ______________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:___i_of~ 
Reviewer: ~ 

2nd reviewer: ~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
' . N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ ____,..._'~""'>..:__-.J.:...... __________ were recalculated and verified using the following 
equation: 

Concentration = <RDHFVl<Dill 

RD = 
FV = 
ln. Vol. 
Dil = 

# 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

\ 

Recalculation: 

Ana lyle 

A.\ 
3-.n 
~ 
Cc. 
r~ 

C...v.. 
I== e.... 

t\--'\o, 

¥=-~ 

Wo... 
v 

Reported Calculated 
Concentration Concentration Acceptable 

va. "\L) ( <.>q~'- ) (YIN) 

1..\."l~ 4\~ _'--\ 
(!) -6'- D-1<:>'2-
''<.:, L..... ( b"'Z-
l\"'\.'U:) 'l\4.<=Q 

\. \."\ ~ \ :'\. 
'b:L- '3:L 

Lt'-\ ::\ l4l1 :1 
'L..Z.Z 2Z6 
h~ \1000 

U.."S>ocx:;, 4'Sioc:O 
~':'\ 4.~ -.1, 

Note: _______________________________________ __ 
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LDC Report# 3722816 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Columbia Falls Aluminum Company, Columbia Falls, 
Montana 

October 26, 2016 

Wet Chemistry 

Stage 4 

TestAmerica, Inc. 

Sample Delivery Group (SDG): 460-120751-1 

Laboratory Sample Collection 
Samole Identification Identification Matrix Date 

CFWC-002-WCL 460-120751-1 Water 09/22/16 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Phase I Site Characterization Sampling and Analysis Plan, 
Columbia Falls Aluminum Company Facility, 2000 Aluminum Drive, Columbia Falls, 
Flathead County, Montana (November 2015) and a modified outline of the USEPA 
National Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 
2014). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Alkalinity by Standard Method 23208 
Fluoride by Environmental Protection Agency (EPA) Method 300.0 
Total Cyanide by EPA Method 335.4 
Hardness by Standard Method 2340C 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying high bias, due to non-conformances discovered during data validation. 

J- (Estimated, Low Bias): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration is estimated, 
displaying low bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias Indeterminate): The compound or analyte was analyzed for and 
positively identified by the laboratory; however the reported concentration is 
estimated due to non-conformances discovered during data validation. Bias is 
indeterminate. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detect at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the methods. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

4 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

5 
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Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 460-120751-
1 

No Sample Data Qualified in this SDG 

Columbia Falls Aluminum Company, Columbia Falls, Montana 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 460-120751-1 

No Sample Data Qualified in this SDG 

6 
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LDC #: 3722816 VALIDATION COMPLETENESS WORKSHEET Date:\-o\t.>o\.\)0 

Page:_l.of.i_ 
Reviewer: ;:§> 

2nd Reviewer: G .r 

SDG #: 460-120751-1 Level IV 
Laboratory: Test America. Inc. 

METHOD: (Analyte) Alkalinity (SM2320Bl. Fluoride (EPA Method 300.0). Total Cyanide (EPA Method 335.4). Hardness 
(SM2340Cl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

"' 
Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1A 

I Yalidaticn Area 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratorv control samoles 

Field duplicates 

Sample result verification 

"' oil ,, "' 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

CFWC-002-WCL 

I I 
A.. "\. \. "lZ\ l)O 

~ 
t>.. 
b.. 

1\._) 

Q0 c_~ 

\0 
~ LCS::.\.'Q 
w 
~ 
~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

460-120751-1 

ss=source blank 
OTHER: 

Matrix Date 

Water 09122116 

I 

Notes: ______________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method: In organics (EPA Method "),:,. t "'~..+ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. r 

Cooler temperature criteria was met. 
/ 

fl. Calibration 

Were all instruments calibrated daily, each set-up time? r 

Were the orooer number of standards used? 
/' 

Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibr3tion verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (Level IV onlvl / 

Were balance checks 11erformed as required? (Level IV onlvl ...--

Ill. Blanks 

Was a method blank associated with everv sample in this SDG? ~ 

Was there contamination in the method blanks? If yes, please see the Blanks 
vafidation completeness worksheet. 

/ 

IV. Matrix spike/Matrix spike duplicates and DuPlicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or r 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:o; 20% for ./ waters and .:o; 35% for soil samples? A control limit of .:o; CRDL(:: 2X CRDL for soil) 
was used for samples that were ::: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
/ 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed cer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80·120% (85-115% for Method 300.0\ QC limits? 

VI. Reqional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 
...--

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC~EPA_2010.wpd version 1.0 

Page:_j_of Z... 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 

. 



LDC #: b L '2-'2-'i>).\o VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VII. Sample_ Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v 
to level IV validation? 

./ 
Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

IX Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

X Field blanks 

Field blanks were identified in this SDG. r 

Taroet analvtes were detected in the field blanks. 

WETC~EPA_2010.wpd version 1.0 

NA 

/ 

/ 

Page:..2bf 2... 
Reviewer: tsS?" 

2nd Reviewer: G ./ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

I ~~mnh• In "' P~r~m<>h•r 

\ I pH TDS CI/F) NO, NO SO 0-PO t._lk :6NlNH,TKN TOC Cr6+ CIOC ~~tv-R~ 
I pH TDS Cl~ NO, NO, SO 0-PO, ~ C'N NH, TKN TOC Cr6+ CIO '--

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO, 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO. 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

!pH TDS Cl F NO, NO SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO Alk CN NH, TKN TOC Cr6+ CIO 

I pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

• pH TDS Cl F NO, NO, SO 0-PO, Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO NO, SO 0-PO. Alk CN NH, TKN TOC Cr6+ CIO 

ni-l Tn!': f:l F Nn_ Nn. !':n. n-Pn Alk f:N NI-l. TKN Tnr. f:rR+ (;I(). 

Page:_1_of_1_ 
Reviewer: JD 

2nd reviewer: ~ 

Comments: ___________________________________ _ 
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LDC #: SJ 'l;t&3--\o Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page: __ \ of_\_ 

Reviewer: .39 

Method: lnorganics, Method SeD - ~\ 
2nd Reviewer: "\ _ 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date:§),--z...\\ I l,o 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

__ :1~00 ~ 'b ~~p 
Calibration verification 

:;;.c.>J \.cS::."' 3 
Calibration verification 

CC0 '2-D"...o~ 
Calibration verification 

Analyte 

('...~ 

F-

~ 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

~ 
D 7 ,..,_ ~ 

O~o<-\~'--

O~t\~'-

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r orr'- r orr'- (Y/N) 

0 -0.00229 

0.01 0.525 0.99950 0.99993 

0.025 1.23 

0.05 2.4 ~~ 
0.1 4.84 

0.2 9.55 

0.4 18.3 

'"'""...R_ 
:.O_Z~'-- \ o'-\_' r. ~ \ \:) 1...1.( r R ~ - ~ 
\vv.~\L... ~."C:,,~n({:.. ~o .v.:~re..... 

'~""" L\t_\"1?-... '4_[,\"'/v~ \. If 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·------------------------------------------------

"'l~'J~'-~ 



LDC#:'b\.1...~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:~ of~ 
Reviewer: CS. "V 

2nd Reviewer: ~ 

METHOD: lnorganics, Method , ')e~ ~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, 
(S+D)/2 

SampleiD Type of Analysis 

Lc.-S Laboratory control sample 

1-.o'.~"' 

~ 
Matrix spike sample 

t---> 
Duplicate sample 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units} 

~ .. ;,~-:_.,~ ~-a-z...~ %,1\ooO 
~\.._... v~\....__ 

(SSR·SR) 

I Recalc11lated 

II 
Reeoded 

I I 
Acceptable 

%R/RPD %R/RPD (Y/N) 

\ \\"""<S~-u 7'-~ C -c::.-s ,:c)i' .+-- ~ 

Commen~:---------------------------------------------------------------------------------------------------------------

TOTCLC.S 



LDC#:~~~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 'SeSk-~ 

Page:___Lof~ 
Reviewer: ·00 

2nd reviewer: c7 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for C.\') ~~~~ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration= -<(-..?t--J ..,_ S<:stP-0 Recalculation:~ .~?.:.>"t....""') ( 0 .02-~\ ls=cc) 
\J \ ..,/ o~o~\~::\T!>,oo 

\1 ,:. -z_<:; ..,._,.__ \ -z_ s. vv--.. l ~ '-'j '-
\ .,__ '-\. ~'2-'?Z- '-"" ''; 
~"' 1)._ "''-N 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Ana lyle (U.,\.\.....) ( wa-.. \. '-- ) IY/N) 

\ ~ 
'-:' 

Z.\2. 'Z..! _?, -~ 
~"'-... ~<::, "-, \I~ \~cscX:J \ 
t>o.\\L •. \~ \-'«A \i~1SSL.> \1~0 01 

';==---.....) \loO \.("00 ~J 

Note: ___________________________________ _ 

RECALC.S 



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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Field Modification Forms 



:{r Record of ltllodification

Phase t Site Characterlzation $ampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RllF$
Phase I SAP MOD #{

Instructions to Requester: Submit to Ror.lx RI Manager or Roux RI/FS Project Manager
Roux RI Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work FIanIQAPP (check one):

2015 Phase I SAP

[l ao* {Title, # and apprtir-al date):

Requester: Michael Ritorto, trU lvlanager Date: 7121i2016

Applicable section of SAP/SOP:

SAP Section 4.6.2: Operational Area Soil Investigation

Descrlplli on of iltodjlieatiel :

The incrernental soil samples collected liom the 0.5 to 2 ft depth intervals rvill not be analyzed fbr volatile organic compounds
(VOCs). This atlects 43 sample locations where inuemental soil samples are to be colleeted.

Batjg4Alglor*I odifie4lioryt?otential Imnlications qf Motlifi calions:

As descritred in the SAP. the incremental soil sampling approach invclves collection olaliquots of soil fiom 32 locations rvithin
each grid cell, folloued by the compositing of the aliquots. then further processing prior to sampling the composited soil fbr
laboratory analysis. This process will be performed at 43 grid cells that are part ilfthe operational areas soil investigation. The
cornpositing and processing of the sample would result in loss of an1' VOCs. if present therefbre^ the \,'OC results for these

samples'll'ould be meaningless and. accordingly, VOC analysis should not be perfonned.

'Ihe elimination of VOCs from this comp$nent of the investigation rvill not impact attainment of proieci objectives trecause there
are appmximately l5 soil borings across the operaticn area rvhere VOCs rvill be collected from the 0.5 to 2 feet belorv ground

surface and l0 to 12 feet below ground surt-ace intenals. In addition, the soil vapor survey and monitoring rvells both within and
dorvngradient of the operational area will prolide indicaticns of any VOCs that would warrant further investigation.

Ihe Standard Operating Procedure (SOP) 5.12 for Collection olSoi[ Samples lbr Laboratory Analysis using Incrernental
Sampling N{ethodology {lStv{) u.as revised to include the sampling approach agreed r:pon by EPA, CDId Smith, and Roux. and as

documented in Phase I SAP Field Modification #4.



Du ration of Mod ifi c4Liqn]Cbeck ole) :

l--l ,.*ooruo

Date(s)

Sarnple N urnbers AtTected

ill o..,oun*nt (Proposed Text Modilication Section) Etlbctive Date: 7lLtDA16

P roo os ed Text Mod ifi cations in Assotialed -Uqeguqqqt:

The text modification is shown in red below.

Text from Section 4.2.6: Soil samples collected using ISM will be analyzed for the same analyses described in
Section 4.6.1 , including 20% of the surface samples sieved and analyzed for lead, with the exception that the ISM samples
will not be analyzed for VOCs.

Data Quality lndicator (check one) - Please reference deflnitions on next page lor direction on selecting data qualiq, indicalors:

l-l No niat

7/21/2}rc

fxl xot Applicable i-l Reject

Roux Project Manager Approval:

(Rotl:r N/FS Project Manager or designate)

EPA Review and Approval:

(USEPA RPLI or designate)

1-t-tC



DA-I'A QUAL!TY INDICATOR DEFINITIONS

Reject - Samples associated with this modit.lcation lorm are not useable. The conditions outlined in the rnr:ditication fbrm
adversely allect the associated sample to such a degree that the data are not reliable.

Low Biss - Samples associated with this modification form arc useable, but results are likely to be biased low. l'he
conditions outlined in the modification form suggest that associated sarnple data are reliable. but estimated low.

Estimate * Samples associated rvith this moditlcation furm are useable, but results should be considered approximations. The

conditions outlined in the modification form suggest that associated sample data are reiiable, but estimates.

High Bias - Sampies associated l.ith tliis modification form are useable. but results are likely to be biased high. The

conditions outlined in the modification firrm suggest that associated sampie data are reliable. but estimated high.

,\-o Eias * Samples associated with this moditlcatior fbrm are useable as reporled. f'he conditions outlined in the

nrodification iorm suggest that associated sample data are reliable as reported.



:{. Record of Modification

Phase { $ite Characterization Sampling and Anatysis Plan Field Activities
Columbia Falt Aluminum Company RUFS

Phase 1 SAP MOD #2

Instructions to Requester: Submit to Roux RI Manager or Roux RIIFS Project Manager
Roux Rl Manager witrl maintain Iegible copies in a binder that can be accessed hy personnel"

Project Work Plan/QAPP (check one):

2015 Phase I SAP

[l too (Tirle. # and approval date):

Requester: Amy- Hoftmann, Field Ivlanager Date: 712212016

Applicable section of S.dP/SOP:

SAP Section 4.7: Monitoring Well Installation

Description of MedifieA[iq4:

Deep Monitoring Well CI]MW-23a rviil not be installed. The boring for this location r.vas drilled to a depth of 196 ft below land
surl'ace. and the lvell r.vill not be installed lbr the reasons described belorv. Instead, the trorehole will be grouted to land surl'ace.

Rationale for Mojifiga[ignU?otential Implications of Modifications:
During the drilling of the borehole for deep rvell CIFMW-23a" bedrock \\es encountered at a depth of .l48 ft. Cascade drilled
approximatel.v 33 ft into the rock. and no ivater bearing zones \\'ere encountered. Abore the dry rock. the unconsolidated
deposits in the boring were u'et liom 116 fi dox.n to the top olthe bedrock. Note that eristing shallow well CFMW-23, u'hich is

the neu, identitler ibr TW-10. is located i5 ft liom the borehole fbr CFIViW-23a and is screened from 137"5 to 1;13.5 ft. CF-M\l/-
23 recently'had a measured depth to *ater of 113. uhich is expected to decline as the dr1' rveather season is encountered lnote
that depth to rvater was 125 ft in September 2013. during the tjSEPA site reassessment perfbrmed by Westonl.

Based on these tindings regarding the shallorv depth to rock and the screen setling of'the existing rvell; it is not appropriate to
install a rvell at location CFN{W-23a. Therefbre" the boring rrill abandoned by' grouting the borehole to iand surface. The
geologic log for CFMW-023a and a figure presenting the location of u,ell CFlllW-23 and borehole CFMW-23a with respect to
lmal site features is attached to this modification fbrm.



Durntion of Modification {C-heck one):

ill t.*oo.uo

Date(s) 612A-2112016

Sarnple Numbers A ffected CFMW-23a

i Pcrnranent (Proposed Tert Modiflcation Sectir:n) Eflbctive Date:

Proposed Text Modiftcations in Associated Docu|nqIttr

Data Qualitl'Indicator (check one) - Please refbrence definitions on next page for direction on selectrng ciata qualiry'

f-xl Not Appticable {] ne;ect l*l t,ow Bias !--l Estimate f] nigrr

Roux Project Manager Approval:

filotLr N:FS Project l'Ianager or designctei

indicators:

fl Nn Bi"t

7,2212016

Mikecirian %L#& Da,": E- z- / 6EPA Revierv and Approval:

ruSEPA Ml! or desi,gnatel



D,{TA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated rvith this modification form are not useabie. The conditions outlirrcd in the modification lbmr
adversel-v aft-ect the a.ssociated sample to such a degree that the dala are not reliable.

Low Bias - Samples associated rvith this modification t'orm are useabie. but results are likell' to be biased lorv. The

conditions outlined in tho modification iorm suggest that associated sample data are reliable. but estimated lo\.r.

Estimate - Samples associated with this modification fotm are useable, but results should be considered approximations. fhe
conditions outlined in the modification form suggest that associated sample data are reliable, but estimates.

High Bias - Samples associated with this modit-rcation lbrrn are useable- but resutts are likely tn be biased high. The

conditions outlined in the modification fbrm suggest that associated sample data are reliable" but estimated high.

No Bias - Samples associated rvith this modilication form are useable as reported. The conditions outlined in the

modificatian form suggest that asscriated sample data are reliable as reported.



:{ r Record of Modification

Phase t Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RIIFS

Phase I SAP IIIOD #3

Instruc'tioas to Requester: Submit to Roux RI Manager or Roux RUT'S Project Manager
Roux RI Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work PIan/QAPP (check one):

2015 Phase I SAP

SOP (Title, # and approval

date):

Requester: Amy Hoffinann, Field Manager Date: 7lzlqArc

Applicable scction of SAP/SOP:

SAP Section 4.7: Monitoring Well Installation

Descrip@:
Deep Monitoring WeIICFMW-016a will be constructed with a five-foot screen lenglh, in lieu of a 10-foot
screen length, installed from l2l -126 feet below ground surface ({t bgs) for the reasons described below.

Rationale for ModiF+ations / Potential. I+plieat&ns,,of Mo{i$pa.tipns:
During the drilling of the borehole for deep monitoring well CFMW-016a, an initial water bearing zone
was encountered from 74 to 126 ft bgs. Beneath this zone a dry confining unit consisting primarily of
sandy silt, with some fine gravel and clay, was encouRtered from a depth of 126 to 300 ft bgs where the
boring was terminated. No water was observed from 126 to 300 ft bgs.

Based on these observations, the deep monitoring well will be constructed with a five-foot screen length
installed from 121-126 ft bgs to ensure ample separation from the shallow monitoring well, CFMW-016,
which will be installed with a l0-foot screen length from 85 to 95 ft bgs. Use of the 5-ft screen for tho
deep well (CFMW-16a) will allow for better clrelractexization of vertical gradients at this well nesf as well
as allow for assessment of groundwater quality conditions immediately atop the confining unit. A copy of
the geologic boring log and monitoring well construction log for CFMW-016 and CFMW-016a are
attached to this modification form.



Duration of Modificqtifin {Check oneJ:

I X I Temporary

Date(s) 6n4n0l6
Sample Numbers CFMW-016a

Permanent (Proposed Text Modification Section)

Effestive Date:

Pronosed Text Mpdificatious in Associated Docu :

Data Quality lndicator (check one) - Please reference definitions on next page for direction on selecting
dalaquality indicators:

lI 
** Applicabte l-l n"j.ct i-l Low Bias I Estimate [l uign niu' [_l il;,

Roux Project Maflagpr Approval:
(Roux RI/?-S Praject Manager or designatel

EPA Review and

Approval:

717112A16

(USEPA RPIzI ar designate)

/ /7 / z.,t



[}ATA QUALITY INDICATOR DEFINITIONS

Reject * Samples associated w'ith this modiflcation form are not useable. The conditions outlined in the

modification tbrm adversely affect the associated sample to such a degree that the data are not reliable .

Low Bias - Samples associated with this modification form are useable, but results are likely to be

biased low. The conditions outlined in the modification fonr suggest that associated sample data are

reliable, but estirnated low.

Estimate - Samples associated with this modification form are useable, but results should be

considered approximations. The conditions outlined in the modification form suggest that associated

sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be

biased high. The conditions outlined in the modification form suggest that associated sample data are

reliable, but estimated high.

No Bias - Samples associated with this modification form are useable as repofied. The conditions
outlined in the modification form suggest that associated sample daia are reliable as reported.



:{ I Record of Modification

Phase 1 Site Characterization $ampling and Analysis Plan Field Activities
Columbla Fall Aluminum Company RUFS

Phase { SAP [frOD #4

Instrwtiorx to Requester: Subuit to Roux RI Manager or Roux RIIFS Project Manager
Roux R[ Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work PIan/QAPP (check one):

2015 Phase I SAP

SOP (Title, # and approval

date):

Requester: USEPA/CDM Smith Date: 712112016

Applicabte section of SAPISOP:

SAP Section 4.6-2: OWrattonal Area Soil Investigation

Description_qll l\dqd!fieatiqn :

Field processing of soii samples collected using incremental sarnpling methodology (ISM) will be discontinued.
Instead, the samples (approximately I kilogram bulk samples, comprised of 32 aliquots &om each DU) will be
shipped to Test America Laboratories rvhere the samples will be pre-processed and prepared in accordance with
their Standard Operating Procedure for ISM samples. In addition" it was agreed that moving forward the team will
be using the 'lruedge" approach as described in the ISM guidance to obtain representative aliquots from the
Geoprobe cores obtained at each of the 32 borings locations that make up each DtJ"

The'lvedge" approach is defined in the ITRC February 2012 technical and regulatory guidance document titled
"Incremental Samplfutg Methodologf' and discussed in detail in the Roux SOP 5.12 titled Incremental Soil
Sampling. As written in the SOP" "soil should be collected using the "wedge" approach as describetl in the ITRC
guidance. A wedge of soil must be taken from the entire length of the targeted depth interval. Target intervals to be
collected will be pre-determined during the planning process. Rernoving a wedge of soil across the length of a larger
core tc, encornpass the entire depth interval rather than collecting the entire core depth interval as a whole,
constitutes the mass of an individual increment of an ISM sample. Individual wedges. approximately I ounce each,
from 30 or more separate DU cores are then collected to form the complete subsur{ace ISM bulk sample."



Rationale for Modifications I Potential Imnlications of Modifica :

Based upon observations conducted by CDM Srnith oversight personnel, USEPA and CDi\4 Sn:ith were concerned
that field sarnpling and processing of the ISM soil samples being conducted by Roux,t{ydrometrics personnel rvas

not in contbrrnance with the ITRC ISM guidance referenced in the work plan. Specifically. CDM Smith personnel

were conc€med over the possibility for a potential bias because the field processing did not include drying and

breaking up of soil aggregates, and sieving, as would be done in the lab processing of ISM samples. CDM Smith r,vas

concemed not only that there may be a potential bia.s introduced by field processing. but that smaller soil particles
may have settled upon hand mixing the soil, or that subsamples were not collected in accordance with ITRC ISM
guidance resulting in a sample not representative of the specified sampling area.

15 of 43 Decision Unit (DU) grids had been sampled using the field processing approach that rvill be discontinued. It
was agreed that Roux.lHydrometrics would resample three of the DLts (i.e.. 20 percent resampling) using the wedge

sampling and laboratory processing approach described above. This resampling rvi1l allou'comparison of the results
from the two methods. and f,or assessment of whether or not the initial samphng approach coutrd have resul{ed in a
low or high bias relative to the sampling and processing methocis to be folloued henceforth. As requested by CDM
Smith, the specific grids to be resampled wlll be:

o Grid 2 * Encompasses the soufi pafi olthe former drum stomge area uhere passive soil gas sampling
indicated the presence of contamination.

o Grid 6 - Located dorvn gradient of the uet scrubber slucige pond and the location of the previously
coilected DUP and MS MSD samples.

o Grid 8 - Located dou'n gradient of the east landfill ieachate pond.



Duration otModification (Check one):
i---l _
I I I emporar)'

Date(s)

Sample Numbers

Permanent (Proposed Text Modifi cation Section)

Eff-ective Date:

7l21t2Qt6

ProposPd fext Modifications rq AsSociAIQ{ lQtument:

This form serves to document the change as described above. no docurnent revisions are proposed.

Any future SAPs proposing to use ISN{ sampiing i+ili specil-rcalil deuil field sampiing and lab processing

techniques in conformance rvith changes described abore. The Rour SOP 5.12 lncrementai Soii Sampling,
and any future SOPs referencing Incremental Soil Sampling. riill be modified to include the agreed upon

sampling approach if future sampling is to be conducted.

Data Qualify- Indicator (check one) - Please reference definitions on next page for direction on selecting
data quality indicators:

l_l "* 
Applicabte ll Relect 

E "r* 
Bias* [l nstirnate 

I ,l ",*n 
*tu. 

I H_
*NOTE: Potentially appiies to previously collected samples. To be further evaluated based upon results of
resampling noted alrove. ln order to determine if re-sampling should occur in the decision units that have
not yet been re-sampled. the analytical results for decision units that have not been re-sampled should be

adjusted such that the result accounts for the variabiliry* between sampling methodologies and the limited
re-sampling of the DUs and then compared relative to screening thresholds. In order to make this
adjustrnent. the maximurn RPD for the decision units that have been re-sampled shouid be determined on a
chemical by chemical basis. This rnaximum RPD for each chemieal should be increased by l0% to account
for the limited re-sarnpling and unknown realm of uncertainty. The original result for the DUs should be

increased by this percentage (maximurn RPD% +10%). If this adjusted value exceeds the minimum of the
applicable human health or ecological screening values for a depth interval, and would not have prior to the
adjustment, re-sampling of the entire interval according to the current protocol is required.



Roux Project Manager Approval: AIdIQE
(Roux RI|FS Project Manrsger or de,signate)

EPA Review and
Approval:
(l"iSEPA RPfu{ or designate;

Mikecirian CZ/t -//4- Dare:/"r **, .-.a r/z fu,,{'

712UZO|6



DATA QUALITY INDICATOR DBFINITIONS

Reject .- Samples associated with this modification form are not useable. The conditions outlined in the
modit-rcation tbrm adversely affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification fbrm are useable, but results are likely to be

biased low. The conditions outlined in the modification form suggest that associated sample data are

reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be

considered approximations. The conditions outlined in the modification fonm suggest that associated

sample data are reliable, but estirnates.

High Bias - Sarnples associated with this modification form are useable. but results are likely to be

biased high. The conditions outlined in the modification form suggest that associated sample data are

reliable. but estimated high.

No Bias - Samples associated with this modification form are useable as reported. The conditions
outlined in the modification form suggest that associated sample data are reliable as repofied.



:{. Record of Modification

Phase 1 Site Characterization $ampling and Anatysis PIan Field Activities
Columhia Fall Aluminum Company RUFS

Phase { SAP itOD #5

Instructions to Requester: Submit to Roux RI Manager or Roux RVFS Project Manager
Roux R[ Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work Plan/QAPP (check one):

fl zol5 Phase I sAP

SOP (Title, # and approval

date):

Requester: , Date: 712112A16

Applicable section of SAP/SOP:

SAP Section 4.7: Monitoring Well lnskllation

Description of Modilisation:
An additional Water Table Monitoring Well. CFMW-055b, will be installed adjacent to Deep Monitoring
Well CFMW-056a and Existing Monitoring Well CFMW-056 (CFMW-056 is the new identifier for
existing rvell TW-11). A figured is attached showing the location of CFMW-056, 056a and 056b relative
to Site features.

Rationale,for Modifications I Po :

During the drilling of the borehole for deep monitoring well CFMW-056a, an initial water trearing zone
lvas encountered from 36 to 107 ft bgs, followed by lower permeahility conditions from a deplh of 107 to
121 ft bgs (hne sand and silt with some clay). Based on these observations, deep monitoring weil CFMW-
056a was installed beneath the low permeability Iayer and screened from i 25 to I 35 ft bgs, in accordance
with the SAP.

Depth to bottom at existing monitoring well CFMW-055 was gauged on April 26,2016 and was measured
to be 162 ft bgs. According to records. the existing well was installed as an open bottom well with no
screen.

Monitoring well CFMW-056b was added to the scope to evaluate conditions immediately beneath the
water table. The added well was screened from 40-50 ft bgs.



Duratiqn of Modification (Che e):

l==.l -I x I temporary

Date(s) 7 1912016

Sample Numtrers Drilling location CFN{W-056a

Permanent (Proposed Text Modifi cation Sect ion )

Effective Date:

Proposed Text Modifications in Associated Document:

Data Quality Indicator (check one) - Please ref,erence definitions on next page for direction on selecting

data quality indicators:

E 
** Appricabre 

I 
n"ie"t 

! 
Low Bias 

[T 
rstimate l--l nign niu. 

I H.

Roux Project Manager Approval: 7t2112016

(l?oux NiFS Proiecl hfanager or designate)

*v% o*'qfz/u,bEPA Review and
Approval:
(LISEPA RPtuI or desigyatel



DATA QUALITY INDICATOR DEFII\ITIONS

Reject * Samples assosiated lvith this rnodification form are not useable. The conditions outlined in the

moditjcation lbrm adversely affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification fbrm are useable. but results are likel-"" to be

biased low. The conditions outlined in the modification form suggest that associated sample data are

reliable. but estimated low'.

Estimute - Samples associated with this rnodit'ication form are useable. but results should be

considered approximations. The conditions outlined in the modification fbnn suggest that associated

sample data are reliable, but estimates.

High Bias - Samples associated with this modification tbrm are useable. but results are likely to be

biased high. The conditions outlined in the modification form slrggest that associated sample data are

reliable, but estimated high.

No Bias - Samples associated u'ith this modification fonn are useable as reported" The conditions
outlined in the rnodification form suggest that associated sample data are reliable as reported.



:{ r Record of Modification

Phase 1 Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RllF$
Phase { SAP MOD #6

Insfiuctions to Reqaest*: Submit to Roux RI Manager or Roux RI/[.S Project Manager
Roux R[ Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work PIan/QAPP (check one):

2015 Phase I SAP

SOP (Title, # and approval

date):

Requester: Michael Ritorto, RI Manager Date: 8123/2016

Applieable section of SAPISOP:

SAP Section 4.6: Soil Borings and Soil Sampling

Descripliqn of Modification:
Seven (7) test pits to 12feet below land surtbce will be completed in the borrow pit area (see attached
figures). The test pits will be completed utilizing an excavator operated by Cascase personnel under the
oversight of Roux Associates. Test pitting is being performed in lieu of soil borings because the drillers
have indicated that the terrain is not traversable with the sonic drill rig. Soil samples will be collected by
Roux Associates personnel from each test pit location from three intervals including 0 to 0.5 ft-bls, 2 to 4
ft-bls, and 10 to l2 ft-bls. The 0-0.5 sample will be collected prior to digging the test pit using a spade from
the surface. Roux Associates personnel will enter the test pit area and collect the 2 to 4 ft-bls sample using
a spade from a clean sidewall. The 10 to 12 ft-bls sample will be collected from the excavator bucket.
Additional opportunity samples will be collected if visual staining or odors are observed within the test
pits.

Soil sarnples will be analyzed for the following parameters:
o TCL VOCs (excluding surface soil samplesi
r TCl, SVOCs
o TAL Metals
o TCIL PCBs
o TCL Pesticides (surface samples only)
o TotalCyanide: and
r Fluoride



Rationate for Modifications / Pot :

The adclitional soil samples are proposed tc be collected in August 2016 as part of the ongoing Phase I

Site Characterization prograrn. Soil analyical data lrom the test pits w'ill be added to the overall Phase I
Site Characterization dataset and will be utilized to initialll' evaluate conditions within the borrow pit
area.



Duration of Modl$ca4gnjlkech spe):

I xl t",nporury

Date(s) 812312016

Sarnple Numbers CFTP-I7 through CFTP-23

PeRnanent (Proposed Text Modillcati on Section )

Effective Date:

Prouosed Text Modifipatioas in Associated Poeumpnt:
NA

Data Quality Indicator (check one) - Please reference definitions on next page for direction on selecting
data quality indicators:

[{ 
*r, Appricatrre 

I 
neiect [l Low Bias ]l Estimate 

I 
Hisn ria. 

[] il;,

Roux Project Manager Approva
(Raux kl/FS Project Manager or designatel

EPA Review and
Approval:

Our*,

8n3/2A16

fiJSEPA RPM or designate)

9/zlzott



DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated rvith this modification l'orm are not useable. The conditions outlined in the
modification form adversely affect the associated sample to such a degree that the data are not reliable.

Low Bias * Samples associated with this modification fbrm are useabie, trut results are likely to be

biased low. The conditions outlined in the modification form suggest that associated sarnple data are

reliable. but estiraated low.

Estimate - Samples assosiated with this modit"ication form are useable, but results should be considered

approximations. The conditions outlined in the modification form suggest that associated sample data

are reliabie" but estimates.

High Bias - Samples associated with this rnodification forrn are useable, but results are likely to be

biased high. The conditions outlined in the modification form suggest that associated sampie data are

reliable, but estimated high.

No Bias - Samples associated rvith this modification form are useable as reported" The conditions
outlined in the modification form suggest that associated sample data are reliable as reported.



:{! Recsrd of Modification

Phase { Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RI/FS

Phase t SAP MOD #7

Instruc'tions to Requester: Submit to Roux RI Manager or Roux RIltrS Projecf Manager
Roux R[ Manager will maintain legible copies in a binder that can be accessed by personnel.

Project Work Ptan/QAPP (check one)r

[[] zors Phase I sAP

i -l son (Title" # and approvat

f- I ou,"t'

Requester: Amy Hoffinann, Field Manager Date: 81222016

Applicable section of SAP/SOP:

SAP Section 4.6.1 * Source Area Soil Investigation

Descriptiqq of Modification :

Soil Borings CFSB-Il3 and CFSB-I15 (see attached map) within the South Percolation Pond will be
advanced using a hand auger rather than with a drill rig. If t'ield personnei are not able to advance the
sampling equipment to a depth of 12 feet to collect the tr0 to 12 ft sample specified in the SAP. the soil
sarnple will instead be collected from the deepest trvo-foot interval that can be achieved by the freld
personnel (.estimated maxirnum depth of hand tools is 5-6 ft-bls).

Rationale, for *,Iodifiqafions / Potpntial lupligttio4$ "otModificatiory:
Due to the presence sf surface water, portions of the South Percolation Pond are inaccessible with the
sonic-rotary and/or direct-push drilling rigs. Proposed soil borings CFSB-113 and CFSB-I15 are located
within one of the inaccessible areas; therefore, these borings will be advanced using hand tools. Discrete
soil samples will be collected in accordance with the SAP. Howsver, as noted above, if the deeper soil
sample interval (i.e., l0 to 12 feet) oannot be achieved via hand tools, the soil sample will be collected
from the deepest two-foot interval that can be achieved. This change may limit the vertical delineation of
soil quality at these two locations. However, it is noted that the six (6) other borings completed using drill
rigs within the South Ponds achieved the 12 ft depth specified in the SAP. Thus, there will be otherdata to
eyaluate soil quality conditions at depths of 10 ta 12 ft at multiple locations beneath the ponds.
Additionally, data collected from these samples will be evaluated and discussed to determine if additional
sarnpling will need to be addressed during phase II.



Duration of Mqdificatioil (Check one):

iEl r"*po.u.,,
Date(s) 812212016

Sarnple Numbers CFSB-l 13 and CFSB-I 15

Pennanent (Proposed Text Modifi cation Section)

Effective Date:

P roposed Text MqdifieAligns-Ln Associated Document:

Data Quality [ndicator (check one) - Please reference definitions on next page for direction on selecting
data qualit_v indicators:

f 
** Appricabre 

I n"iot I 
mw rias 

l-l 
,'o*"r"_ [ nisn rias 

E il;_lw,{e
8/22/20r6Roux Project Manager Approval: Michael Ritorto

(Rota RI{FS Project Manager or designate)

EPA Review and
Approval:

ftISEPA RPM or desippate)



DATA QUALITY II{DICATOR DEFINITIOh{S

Reject - Sarnples associated riith this modit-ication fbrm are not useable. The conditions outlined in the

modification form adversely aff-ect the associated sample to such adegree thatthe data are not reliable.

Low Biss - Samples associated u'ith this modification tbrm are useable. but results are likely to be

biased low. The conditions outlined in the modification form suggest that associated sample data are

reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be

considered approximations. The conditions outlined in the modification form suggest that associated

sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be

biased high. The conditions outlined in the modification fbrm suggest that associated sample data are

reliable, but estimated high.

No Bias - Sarnples associated w.ith this modification fcrrn are useable as reported. The conditions
outlined in the modification form suggest that associated sample data are reliable as reported.



:{ r Record of Modification

Phase I Site Characterization Sampling and Analysis Plan Field Activities
Columbia Fall Aluminum Company RUFS

Phase I SAP MOD #8

Inslructions to Requesler." Submit to Rcux RI Manager or Roux RUFS Project Manager
Roux RI Manager rvill maintain Iegible copies in a binder that can be accessed by personnel.

Project Work PlanlQAPP (check one):

2015 Phase I SAP

SOP (Title, # and approval

date):

Requester: ivlichael Ritorto, RI Manager Date: 8l3U2Arc

Applicable section of SAP/SOP:

SAP Section 4.9: Surface Water and Sediment Sampling

Descriotion of ModificalLiga :

Selected surface w'ater and sediment sample locations within the Flathead River will be sampled via boat"

When sampling from the boat, a ponar dredge sampling device and/or other hand tools will be utilized to

collect the samptre in accordance with Roux SOP 5.2 that was provided in the Phase I SAP. The boat and

captain will be provided by Kennedy/Jenks Consulting (Whitefish, Montana). KennedylJenks Consulting

is new subcontractor to the pro.iect and rvill be working as a subcontractor to Roux Associates.

f)uring use of the boat, Roux Associates and KennedylJenks personnel will irnplement safb boating

practices including use of a personai flotation devices and spotting of sampling personnel while

sampling. Additionally, all personnel involved with the sampling will revierv the Job Hazard Analysis for
boating activities provided by KennedyiJenks (see attached). A tailgate meeting will also be held before

the boating event and potential hazards and mitigative actions will be discussed.



Rationale for Modifications / :

During the initial site reconnaissance. several surface vr'ater and sediment sample iocations along the
Flathead River n'ere deemed inaccessibie b1 foct due to the presence of forested areas and limited
banklshoreline for traversing. Use of a boat to access some of the sampling locations rvill provide easier
and safer access to the sampling iocations. The boat wili also allo* Roux Associates personnel the evaluate
the samp[ng locations prior to sample collection and eva]uate potential locations where sediment is

present. if any'.



Duration o{}Iodification (Check one):

iIl T.*po.ury,

Date(s) \l3ADArc

Sample Numbers CFSW/CFSD 001 through 008 and 0i7

Permanent (Proposed Text lvfodification Section)

Effective Date:

Proposed 'fext Modifications in Associated Document:

Data Quality Indicator (check one) - Please reference definitions on next page for direction on selecting
data qualit-v indicators:

l_] 
** Appticabre il n*;ect I m* ri,, 

fl 
Estimate I ursn nia, 

E *.
!f;tu*"{ Mff

Roux Project Managen Approval: MichaelRitono uate: 8130/2016

{'Rartr RI/FS Praject Manager or de,signate)

Mikecirian 7tL$4___ Date: I /z /zur uEPA Review and
Approval:
(USEPA RPM or clesigVate)



DATA QUALITY INDICATOR DEFINITIONS

Reject - Sarnpies associated with this modificatiori form are not useable. The conditions outlined in the

modification fbrm adversell, affect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modit-rcation tbrnr are useable. but results are liketry to be

biased lolv. The conditions outlined in the modification form suggest that associated sample data are

reliable. but estimated low.

Estimcte - Sarnples associated rvith this modit-rcation fcrm are useable. but results should be

considered approximations. The conditions outlined in the modification form suggest that associated

sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable. but results are likely to be

biased high. The conditions outlined in the modification lbrm suggest that associated sample data are

reliable. but estimated high.

No Bias - Samples associated with this modification form are useabie as reported. The conditions

outlined in the modit'ication form suggest that associated sample data are reliable as reported.
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APPENDIX J 

FOIA Request Responses 





From: Wittenberg, Joyce
To: Joseph P. Gavin
Subject: RE: Request for records for 2000 Aluminum Drive Columbia Falls
Date: Thursday, February 18, 2016 9:03:29 AM
Attachments: image003.png

image004.png
image005.png

Mr. Gavin:
 
Thanks for checking back. I just got the updated links yesterday:
 

·       www.deq.mt.gov/Public/services/onlineservices

·       www.deq.mt.gov/Land/lust

·       www.deq.mt.gov/Land/lust/workplans

·       http://deq.mt.gov/Land/lust/lustsites
 
Let me know if you need further assistance.
 
Best,
Joyce
 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
Sent: Thursday, February 18, 2016 6:51 AM
To: Wittenberg, Joyce
Subject: RE: Request for records for 2000 Aluminum Drive Columbia Falls
 
Ms. Wittenberg,
I still have not received a response regarding available records and/or links pertaining to my request for records
 (Records Request #16-10).
 
Any assistance is greatly appreciated.
 
Regards.
 
Joseph P. Gavin
Project Hydrogeologist
Roux Associates, Inc.
209 Shafter St
Islandia, NY 11749
Cell: 516-754-6671
Direct: 631-630-2393
Office: 631-232-2600
Fax: 631-232-9898
Website: http://www.rouxinc.com
We solve our clients' most challenging environmental problems.

NOTICE: This electronic communication, including any authorized attachments, contains information that may be
 legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable
 law.  This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the
 employee or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that
 any review, use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e-
mail or any attachments is strictly prohibited.  You are further advised that review by an individual other than the
 intended recipient(s) shall not constitute a waiver of any attorney-client privilege which may apply to this
 communication.  If you have received this communication in error, please notify the sender immediately by return
 e-mail, permanently delete this e-mail and any attachments from all computers on which they may be stored and
 destroy any print-outs of this email and any attachments.

mailto:jwittenberg@mt.gov
mailto:jgavin@rouxinc.com
http://www.deq.mt.gov/Public/services/onlineservices
http://www.deq.mt.gov/Land/lust
http://www.deq.mt.gov/Land/lust/workplans
http://deq.mt.gov/Land/lust/lustsites
http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://www.rouxinc.com





 

From: Wittenberg, Joyce [mailto:jwittenberg@mt.gov] 
Sent: Tuesday, February 09, 2016 12:36 PM
To: Joseph P. Gavin
Subject: RE: Request for records for 2000 Aluminum Drive Columbia Falls
 
I apologize – I forgot that our website was recently updated. I’ll get the updated links and get back to you.
 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
Sent: Tuesday, February 09, 2016 9:46 AM
To: Wittenberg, Joyce
Subject: RE: Request for records for 2000 Aluminum Drive Columbia Falls
 
Thank you for your response.  However, the links provided in your email produce an error message, attached
 below. 
 
 

 
Regards.
Joseph P. Gavin
Project Hydrogeologist
Roux Associates, Inc.
209 Shafter St
Islandia, NY 11749
Cell: 516-754-6671
Direct: 631-630-2393
Office: 631-232-2600
Fax: 631-232-9898
Website: http://www.rouxinc.com
We solve our clients' most challenging environmental problems.

NOTICE: This electronic communication, including any authorized attachments, contains information that may be
 legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable
 law.  This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the
 employee or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that
 any review, use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e-

mailto:jwittenberg@mt.gov
mailto:jgavin@rouxinc.com
http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://www.rouxinc.com


mail or any attachments is strictly prohibited.  You are further advised that review by an individual other than the
 intended recipient(s) shall not constitute a waiver of any attorney-client privilege which may apply to this
 communication.  If you have received this communication in error, please notify the sender immediately by return
 e-mail, permanently delete this e-mail and any attachments from all computers on which they may be stored and
 destroy any print-outs of this email and any attachments.
 

From: Wittenberg, Joyce [mailto:jwittenberg@mt.gov] 
Sent: Tuesday, February 09, 2016 10:38 AM
To: Joseph P. Gavin
Subject: FW: Request for records for 2000 Aluminum Drive Columbia Falls
 
REFERENCE: Records Request #16-10
 
Hello Joseph.
 
Thank you for your interest in the Montana Department of Environmental Quality (DEQ) records. DEQ has a number
 of resources available on its website (www.deq.mt.gov) that you may find useful in preparing a Environmental Site
 Assessment. This data is available 7 days a week, 24 hours a day. The online sites are: 

·        http://deq.mt.gov/onlineservices.mcpx
·        http://deq.mt.gov/LUST/LUSTSites.mcpx
·        http://deq.mt.gov/onlineservices.mcpx (Various Summary reports are available on the Data Search

 Tool. Hover over the text to identify these hyperlinks that will open reports or take you to more
 resources.)

 
It may be faster and more cost-effective for you to search these sites for the data you need, before having me ask
 our staff to begin researching and compiling files for your request. If, after your online search, you need additional
 data or files, you may contact me directly at 406-444-6701 or jwittenberg@mt.gov.   
 
The State of Montana allows a reasonable charge for copies and staff time spent to compile and make copies. DEQ’s
 policy allows for the following charges:
•           Actual hourly rate of staff fulfilling the request (gathering files & information, research, copying,
 scanning, legal review)
•           $.10 per sheet of paper for copying
•           Actual cost for CDs, postage, and other mailing materials
•           Actual cost for any other incidentals directly related to the request
 
If the records are too large in volume, we may request that you either come review the files in person and make
 your own copies or hire another business to scan or copy the records here at our office. We can provide you with
 information about local vendors who provide this service.
 
Please let me know if you need further assistance.
 
Regards,
 
Joyce L. Wittenberg
Records & Information Manager
406-444-6701

From: Peterson, Lisa 
Sent: Friday, February 05, 2016 12:24 PM
To: Wittenberg, Joyce
Subject: FW: Request for records for 2000 Aluminum Drive Columbia Falls

mailto:jwittenberg@mt.gov
file:////c/www.deq.mt.gov
http://deq.mt.gov/onlineservices.mcpx
http://deq.mt.gov/LUST/LUSTSites.mcpx
http://deq.mt.gov/onlineservices.mcpx
mailto:jwittenberg@mt.gov


 
 
For you.
 
 
Lisa M. Peterson
Public Information Officer
MT Department of Environmental Quality/Permitting and Compliance Division
406-444-2929
406-461-2503 (cell)

 

 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
Sent: Friday, February 05, 2016 9:29 AM
To: Peterson, Lisa
Subject: Request for records for 2000 Aluminum Drive Columbia Falls
 
Ms. Petersen,
I left you a message at your office line.  I need to submit a Freedom of Information Act request to the Montana
 Department of Environmental Quality for the property 2000 Aluminum Drive Columbia Falls.
 
I was unsure if the request can be submitted to you, another person within your office or to each individual
 division.  Please see the request attached to this email and notify me if a different procedure is required.
 
Thank you.
 
Joseph P. Gavin
Project Hydrogeologist
Roux Associates, Inc.
209 Shafter St
Islandia, NY 11749
Cell: 516-754-6671
Direct: 631-630-2393
Office: 631-232-2600
Fax: 631-232-9898
Website: http://www.rouxinc.com
We solve our clients' most challenging environmental problems.

NOTICE: This electronic communication, including any authorized attachments, contains information that may be
 legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable
 law.  This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the
 employee or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that
 any review, use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e-
mail or any attachments is strictly prohibited.  You are further advised that review by an individual other than the
 intended recipient(s) shall not constitute a waiver of any attorney-client privilege which may apply to this
 communication.  If you have received this communication in error, please notify the sender immediately by return
 e-mail, permanently delete this e-mail and any attachments from all computers on which they may be stored and
 destroy any print-outs of this email and any attachments.
 

mailto:lpeterson@mt.gov
https://www.facebook.com/MTDEQ
https://twitter.com/MTDEQ
https://www.youtube.com/channel/UCZpuxN606ueNWkZBg7udweA/feed
mailto:jgavin@rouxinc.com
http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?URL=http://www.rouxinc.com


1

Michael Ritorto

From: Burke, Linda F NWO <Linda.F.Burke@usace.army.mil>
Sent: Monday, March 07, 2016 3:22 PM
To: Joseph P. Gavin
Subject: RE: Freedom of Information Act Request (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED 
 
Mr. Gavin ‐ I was given a copy of your FOIA request that you forwarded to the Seattle District a couple of weeks back  I 
have checked with all the offices in the Omaha District and we do not have any records responsive to your request.   Do 
you want a formal "no records" response? 
 
Sincerely, 
 
Linda F. Burke 
Supervisory Paralegal Specialist 
Phone:  402/995‐2603 
email:  linda.f.burke@usace.army.mil 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com]  
Sent: Monday, March 07, 2016 2:12 PM 
To: foia‐nwo@usace.army.mil 
Subject: [EXTERNAL] FW: Freedom of Information Act Request 
 
Please see that attached Freedom of Information Act request, respectfully requesting copies of any and all public 
records pertaining to the property located at 2000 Aluminum Drive, Columbia Falls, Montana 59912. 
 
The Site is a former aluminum smelter that was under guidance of the Montana Department of Environmental Quality 
while in operation. The Site has been proposed to be put on the Superfund NPL, but has not yet been listed. The Site 
borders the Flathead River and thus the USACE may have been involved at some point. We are interested because Roux 
has been hired to perform the RI/FS. We are submitting the FOIA request as part of our formal records review, as 
described in the RI/FS Work Plan (See website: www.rouxinc.com/cfac‐and‐usepa‐finalize‐ri‐fs‐work‐plan) 
 
This request initially was sent to the Seattle District, based on the Army Corps of Engineers website regarding FOIA 
submittals, so any expedition of this request will be appreciated.  
 
Please inform me of any problems or concerns regarding this request. 
 
Best Regards. 
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Joseph P. Gavin 
Project Hydrogeologist 
Roux Associates, Inc. 
209 Shafter St 
Islandia, NY 11749 
Cell: 516‐754‐6671 
Direct: 631‐630‐2393 
Office: 631‐232‐2600 
Fax: 631‐232‐9898 
Website: http://www.rouxinc.com  
We solve our clients' most challenging environmental problems. 
 
NOTICE: This electronic communication, including any authorized attachments, contains information that may be legally 
privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  This 
information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee or 
agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, use, 
disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any attachments 
is strictly prohibited.  You are further advised that review by an individual other than the intended recipient(s) shall not 
constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you have received this 
communication in error, please notify the sender immediately by return e‐mail, permanently delete this e‐mail and any 
attachments from all computers on which they may be stored and destroy any print‐outs of this email and any 
attachments. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Seattle District FOIA [mailto:foia‐nws@usace.army.mil]  
Sent: Monday, March 07, 2016 10:51 AM 
To: Joseph P. Gavin 
Subject: RE: Freedom of Information Act Request 
 
You can contact our Omaha District office at foia‐nwo@usace.army.mil or Phone: 402‐995‐2603 
 
Richard Hynes 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
Sent: Monday, March 07, 2016 5:04 AM 
To: Seattle District FOIA <foia‐nws@usace.army.mil> 
Subject: [EXTERNAL] RE: Freedom of Information Act Request 
 
Mr. Hynes, 
It has been approximately three weeks since your last message (seen below) and I have not heard from the Omaha 
District office.  I attached my initial response, submitted on February 5, 2016, to this email for reference. 
 
I greatly appreciate your assistance with these matters. 
 
Best regards. 
 
Joseph P. Gavin 
Project Hydrogeologist 
Roux Associates, Inc. 
209 Shafter St 
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Islandia, NY 11749 
Cell: 516‐754‐6671 
Direct: 631‐630‐2393 
Office: 631‐232‐2600 
Fax: 631‐232‐9898 
Website: Blockedhttp://www.rouxinc.com 
We solve our clients' most challenging environmental problems. 
 
NOTICE: This electronic communication, including any authorized attachments, contains information that may be legally 
privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  This 
information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee or 
agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, use, 
disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any attachments 
is strictly prohibited.  You are further advised that review by an individual other than the intended recipient(s) shall not 
constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you have received this 
communication in error, please notify the sender immediately by return e‐mail, permanently delete this e‐mail and any 
attachments from all computers on which they may be stored and destroy any print‐outs of this email and any 
attachments. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Joseph P. Gavin 
Sent: Thursday, February 11, 2016 9:45 AM 
To: Seattle District FOIA 
Subject: Re: Freedom of Information Act Request 
 
Thank you for your assistance 
Regards 
Joe 
 
Sent from my iPhone 
 
> On Feb 11, 2016, at 9:39 AM, Seattle District FOIA <foia‐nws@usace.army.mil> wrote: 
>  
> I have determined for sure that this would not be a Seattle District FOIA request, so I have forwarded your request to 
our Omaha District office.  They will respond to you directly, but I don't think they have any documents. 
>  
> Let me know if you don't hear from Omaha within three weeks. 
>  
> Richard Hynes 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Wednesday, February 10, 2016 11:46 AM 
> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] RE: Freedom of Information Act Request 
>  
> The Site is a former aluminum smelter that was under guidance of the Montana Department of Environmental Quality 
while in operation. The Site has been proposed to be put on the Superfund NPL, but has not yet been listed. The Site 
borders the Flathead River and thus the USACE may have been involved at some point. We are interested because Roux 
has been hired to perform the RI/FS. We are submitting the FOIA request as part of our formal records review, as 
described in the RI/FS Work Plan. See website below.  
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>  
> BlockedBlockedhttp://www.rouxinc.com/cfac‐and‐usepa‐finalize‐ri‐fs‐wor 
> k‐plan/ 
>  
> Thank you. 
> Regards. 
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
> Cell: 516‐754‐6671 
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
> Website: BlockedBlockedhttp://www.rouxinc.com We solve our clients'  
> most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Seattle District FOIA [mailto:foia‐nws@usace.army.mil] 
> Sent: Monday, February 08, 2016 5:30 PM 
> To: Joseph P. Gavin 
> Subject: RE: Freedom of Information Act Request 
>  
> Is the property you are referencing a Formerly Used Defense Site?  Is it a Superfund site?  Why are you interested in 
this specific site?  I am just asking these questions because I am trying to determine where to look for these documents.
>  
> I have also forwarded your request to our Omaha District to see if they have any documents.  I have not heard back 
from them. 
>  
> The web site you referenced sometimes refers requesters to the Seattle District for Montana documents because the 
Seattle District operates Libby Dam.  I believe most of the rest of the state is covered by our Omaha District office, but I 
will find out for sure. 
>  
> Richard Hynes 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Monday, February 08, 2016 8:18 AM 
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> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] RE: Freedom of Information Act Request 
>  
> Mr. Hynes, 
> Thank you for your response.  I referenced the Army Corp of Engineers website regarding districts/divisions for a 
particular address and I was directed to the Seattle district office.  If this is an error, please let me know, so I may make 
the request to the appropriate office. 
>  
> I appreciate your assistance. 
>  
> Thank you. 
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
> Cell: 516‐754‐6671 
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
> Website: BlockedBlockedBlockedhttp://www.rouxinc.com 
> We solve our clients' most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Seattle District FOIA [mailto:foia‐nws@usace.army.mil] 
> Sent: Monday, February 08, 2016 11:06 AM 
> To: Joseph P. Gavin 
> Subject: RE: Freedom of Information Act Request 
>  
> I'm not sure the Seattle District would have records for this area, but I will check. 
>  
> Richard Hynes 
> FOIA Officer 
> U.S. Army Corps of Engineers 
> 206‐764‐3735 
>  
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Monday, February 08, 2016 7:53 AM 
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> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] Freedom of Information Act Request 
>  
> Please see that attached Freedom of Information Act request, respectfully requesting copies of any and all public 
records pertaining to the property located at 2000 Aluminum Drive, Columbia Falls, Montana 59912. 
>  
>  
>  
> Please inform me of any problems or concerns regarding this request. 
>  
>  
>  
> Best Regards. 
>  
>  
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
>  
> Cell: 516‐754‐6671 
>  
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
>  
> Website: BlockedBlockedBlockedBlockedhttp://www.rouxinc.com 
> <BlockedBlockedBlockedBlockedhttp://mail3.ny.rouxinc.com/exchweb/bin/r 
> edir.as  
> p?URL=Blockedhttps://protect.fireeye.com/url?k=6585ab6b‐5cb3‐4cbd‐bb6e 
> ‐cc401f  
> 6b8418&u=Blockedhttps://protect.fireeye.com/url?k=d6d5c657‐1c7f‐40f1‐b 
> 6a6‐dd7c335cb3b4&u=https://protect.fireeye.com/url?k=31af310e‐cf85‐4d09‐8a73‐
756950c19517&u=http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?U 
> RL=http:// 
> Blockedwww.rouxinc.com> 
>  
> We solve our clients' most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
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>  
>  
>  
>  
>  
>  
>  
>  
>  
 
CLASSIFICATION: UNCLASSIFIED 
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Michael Ritorto

From: Seattle District FOIA <foia-nws@usace.army.mil>
Sent: Monday, March 07, 2016 10:51 AM
To: Joseph P. Gavin
Subject: RE: Freedom of Information Act Request

You can contact our Omaha District office at foia‐nwo@usace.army.mil or Phone: 402‐995‐2603 
 
Richard Hynes 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
Sent: Monday, March 07, 2016 5:04 AM 
To: Seattle District FOIA <foia‐nws@usace.army.mil> 
Subject: [EXTERNAL] RE: Freedom of Information Act Request 
 
Mr. Hynes, 
It has been approximately three weeks since your last message (seen below) and I have not heard from the Omaha 
District office.  I attached my initial response, submitted on February 5, 2016, to this email for reference. 
 
I greatly appreciate your assistance with these matters. 
 
Best regards. 
 
Joseph P. Gavin 
Project Hydrogeologist 
Roux Associates, Inc. 
209 Shafter St 
Islandia, NY 11749 
Cell: 516‐754‐6671 
Direct: 631‐630‐2393 
Office: 631‐232‐2600 
Fax: 631‐232‐9898 
Website: Blockedhttp://www.rouxinc.com 
We solve our clients' most challenging environmental problems. 
 
NOTICE: This electronic communication, including any authorized attachments, contains information that may be legally 
privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  This 
information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee or 
agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, use, 
disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any attachments 
is strictly prohibited.  You are further advised that review by an individual other than the intended recipient(s) shall not 
constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you have received this 
communication in error, please notify the sender immediately by return e‐mail, permanently delete this e‐mail and any 
attachments from all computers on which they may be stored and destroy any print‐outs of this email and any 
attachments. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
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From: Joseph P. Gavin 
Sent: Thursday, February 11, 2016 9:45 AM 
To: Seattle District FOIA 
Subject: Re: Freedom of Information Act Request 
 
Thank you for your assistance 
Regards 
Joe 
 
Sent from my iPhone 
 
> On Feb 11, 2016, at 9:39 AM, Seattle District FOIA <foia‐nws@usace.army.mil> wrote: 
>  
> I have determined for sure that this would not be a Seattle District FOIA request, so I have forwarded your request to 
our Omaha District office.  They will respond to you directly, but I don't think they have any documents. 
>  
> Let me know if you don't hear from Omaha within three weeks. 
>  
> Richard Hynes 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Wednesday, February 10, 2016 11:46 AM 
> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] RE: Freedom of Information Act Request 
>  
> The Site is a former aluminum smelter that was under guidance of the Montana Department of Environmental Quality 
while in operation. The Site has been proposed to be put on the Superfund NPL, but has not yet been listed. The Site 
borders the Flathead River and thus the USACE may have been involved at some point. We are interested because Roux 
has been hired to perform the RI/FS. We are submitting the FOIA request as part of our formal records review, as 
described in the RI/FS Work Plan. See website below.  
>  
> BlockedBlockedhttp://www.rouxinc.com/cfac‐and‐usepa‐finalize‐ri‐fs‐wor 
> k‐plan/ 
>  
> Thank you. 
> Regards. 
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
> Cell: 516‐754‐6671 
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
> Website: BlockedBlockedhttp://www.rouxinc.com We solve our clients'  
> most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
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This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Seattle District FOIA [mailto:foia‐nws@usace.army.mil] 
> Sent: Monday, February 08, 2016 5:30 PM 
> To: Joseph P. Gavin 
> Subject: RE: Freedom of Information Act Request 
>  
> Is the property you are referencing a Formerly Used Defense Site?  Is it a Superfund site?  Why are you interested in 
this specific site?  I am just asking these questions because I am trying to determine where to look for these documents.
>  
> I have also forwarded your request to our Omaha District to see if they have any documents.  I have not heard back 
from them. 
>  
> The web site you referenced sometimes refers requesters to the Seattle District for Montana documents because the 
Seattle District operates Libby Dam.  I believe most of the rest of the state is covered by our Omaha District office, but I 
will find out for sure. 
>  
> Richard Hynes 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Monday, February 08, 2016 8:18 AM 
> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] RE: Freedom of Information Act Request 
>  
> Mr. Hynes, 
> Thank you for your response.  I referenced the Army Corp of Engineers website regarding districts/divisions for a 
particular address and I was directed to the Seattle district office.  If this is an error, please let me know, so I may make 
the request to the appropriate office. 
>  
> I appreciate your assistance. 
>  
> Thank you. 
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
> Cell: 516‐754‐6671 
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
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> Website: BlockedBlockedBlockedhttp://www.rouxinc.com 
> We solve our clients' most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Seattle District FOIA [mailto:foia‐nws@usace.army.mil] 
> Sent: Monday, February 08, 2016 11:06 AM 
> To: Joseph P. Gavin 
> Subject: RE: Freedom of Information Act Request 
>  
> I'm not sure the Seattle District would have records for this area, but I will check. 
>  
> Richard Hynes 
> FOIA Officer 
> U.S. Army Corps of Engineers 
> 206‐764‐3735 
>  
>  
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
> From: Joseph P. Gavin [mailto:jgavin@rouxinc.com] 
> Sent: Monday, February 08, 2016 7:53 AM 
> To: Seattle District FOIA <foia‐nws@usace.army.mil> 
> Subject: [EXTERNAL] Freedom of Information Act Request 
>  
> Please see that attached Freedom of Information Act request, respectfully requesting copies of any and all public 
records pertaining to the property located at 2000 Aluminum Drive, Columbia Falls, Montana 59912. 
>  
>  
>  
> Please inform me of any problems or concerns regarding this request. 
>  
>  
>  
> Best Regards. 
>  
>  
>  
> Joseph P. Gavin 
> Project Hydrogeologist 
> Roux Associates, Inc. 
> 209 Shafter St 
> Islandia, NY 11749 
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>  
> Cell: 516‐754‐6671 
>  
> Direct: 631‐630‐2393 
> Office: 631‐232‐2600 
> Fax: 631‐232‐9898 
>  
> Website: BlockedBlockedBlockedBlockedhttp://www.rouxinc.com 
> <BlockedBlockedBlockedBlockedhttp://mail3.ny.rouxinc.com/exchweb/bin/r 
> edir.as  
> p?URL=Blockedhttps://protect.fireeye.com/url?k=6585ab6b‐5cb3‐4cbd‐bb6e 
> ‐cc401f  
> 6b8418&u=Blockedhttps://protect.fireeye.com/url?k=d6d5c657‐1c7f‐40f1‐b 
> 6a6‐dd7c335cb3b4&u=http://mail3.ny.rouxinc.com/exchweb/bin/redir.asp?U 
> RL=http:// 
> Blockedwww.rouxinc.com> 
>  
> We solve our clients' most challenging environmental problems. 
>  
> NOTICE: This electronic communication, including any authorized attachments, contains information that may be 
legally privileged, protected, confidential and/or exempt from disclosure or certain types of use under applicable law.  
This information is for the sole use of the intended recipient(s).  If you are not the intended recipient(s) or the employee 
or agent responsible for delivery of this message to the intended recipient(s), you are hereby notified that any review, 
use, disclosure, copying, distribution or the taking of any action in reliance on the contents of this e‐mail or any 
attachments is strictly prohibited.  You are further advised that review by an individual other than the intended 
recipient(s) shall not constitute a waiver of any attorney‐client privilege which may apply to this communication.  If you 
have received this communication in error, please notify the sender immediately by return e‐mail, permanently delete 
this e‐mail and any attachments from all computers on which they may be stored and destroy any print‐outs of this 
email and any attachments. 
>  
>  
>  
>  
>  
>  
>  
>  
>  
>  
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APPENDIX K 

Hydrographs from Long Term Pressure Transducer Data 



1/17/2017 Montana's Groundwater Information Center (GWIC) | SWL Hydrograph

http://mbmggwic.mtech.edu/sqlserver/v11/reports/WellHydrograph.asp?gwicid=87873& 1/1

Groundwater Information Center Well Hydrograph

The following chart represents the current hydrograph for this well. Data reported are static water levels in feet below ground surface. A filter has been applied to the data
to remove all dry and/or nonstatic measurements.

GWIC Id: 87873
Site Name: COLUMBIA FALLS ALUMINUM TEST WELL 03
Location: 31N20W34DDCC
Total Depth: 168 feet
Number of Measurements: 83573
Period of Record: 2/23/1996  11/21/2016 4:20:00 PM

Disclaimer

The preceding materials represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date [1/17/2017 7:06:56 AM] of the
retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the accurate transmission of the data to
the original end user at the time and date of the retrieval. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material is
retransmitted. There may be wells in the request area that are not recorded at the Information Center. Water level data downloaded from GWIC are not filtered and will
contain all measurements.
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APPENDIX L 

Soil Laboratory Analytical Data Tables 

1. VOCs in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations 

2. SVOCs in Soil Samples from Site-wide Soil Boring and Monitoring 
Well Locations 

3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations 

4. PCBs in Soil Samples from Site-wide Soil Boring and Monitoring Well 
Locations  

5. Pesticides in Soil Samples Site-wide from Soil Boring and Monitoring 
Well Locations  

6. General Chemistry in Site-wide Soil Samples from Soil Boring and 
Monitoring Well Locations 

7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring 
Well Locations 

8. SVOCs in Incremental Soil Samples 

9. Metals in Incremental Soil Samples 

10. PCBs in Incremental Soil Samples 

11. Pesticides in Incremental Soil Samples 

12. General Chemistry in Incremental Soil Samples 

13. VOCs in Soil Samples from Drainage Structure Sampling Locations 

14. SVOCs in Soil Samples from Drainage Structure Sampling Locations  

15. Metals in Soil Samples from Drainage Structure Sampling Locations 

16. PCBs in Soil Samples from Drainage Structure Sampling Locations 

17. Pesticides in Soil Samples from Drainage Structure Sampling Locations 
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18. General Chemistry in Soil Samples from Drainage Structure Sampling 
Locations 

19. VOCs in Soil Samples from Background Area Samplings Locations 

20. SVOCs in Soil Samples from Background Area Samplings Locations 

21. Metals in Soil Samples from Background Area Samplings Locations 

22. PCBs in Soil Samples from Background Area Samplings Locations 

23. Pesticides in Soil Samples from Background Area Samplings Locations 

24. General Chemistry in Soil Samples from Background Area Samplings 
Locations 

25. VOCs in Soil Samples from Borrow Pit Sampling Locations 

26. SVOCs in Soil Samples from Borrow Pit Sampling Locations 

27. Metals in Soil Samples from Borrow Pit Sampling Locations 

28. PCBs in Soil Samples from Borrow Pit Sampling Locations  

29. Pesticides in Soil Samples from Borrow Pit Sampling Locations 

30. General Chemistry Soil Samples from Borrow Pit Sampling Locations 



Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-011a

6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 6/25/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 10 - 12 0.5 - 2 10 - 12 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-008a-SO-0.5-2 CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-010-SO-0.5-2.0 CFMW-010-SO-10-12 CFMW-Dup18-SO

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg 0.00029 U 0.00036 U 0.00029 U 0.00035 U 0.00034 U 0.00037 U 0.00043 U 0.00033 U 0.00036 U 0.00016 U 0.00032 U

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg 0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00015 U 0.00017 U 0.00019 U 0.00015 U 0.00016 U 0.000074 U 0.00014 U

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg 0.00034 U 0.00042 U 0.00034 U 0.0004 U 0.00039 U 0.00043 U 0.0005 U 0.00039 U 0.00042 U 0.00019 U 0.00037 U

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg 0.00021 U 0.00027 U 0.00022 U 0.00026 U 0.00025 U 0.00028 U 0.00032 U 0.00025 U 0.00027 U 0.00012 U 0.00024 U

1,1-Dichloroethane 3.6 16 0.00078 mg/kg 0.00026 U 0.00032 U 0.00026 U 0.00031 U 0.0003 U 0.00034 U 0.00038 U 0.0003 U 0.00032 U 0.00015 U 0.00029 U

1,1-Dichloroethene 23 100 0.01 mg/kg 0.00031 U 0.00039 U 0.00032 U 0.00038 U 0.00037 U 0.0004 U 0.00046 U 0.00036 U 0.00039 U 0.00018 U 0.00035 U

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg 0.000084 U 0.00011 U 0.000085 U 0.0001 U 0.000099 U 0.00011 U 0.00012 U 0.000097 U 0.0001 U 0.000048 U 0.000093 U

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg 0.00024 U 0.00031 U 0.00025 U 0.00029 U 0.00029 U 0.00032 U 0.00036 U 0.00028 U 0.0003 U 0.00014 U 0.00027 U

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg 0.00036 U 0.00045 U 0.00036 U 0.00043 U 0.00042 U 0.00046 U 0.00053 U 0.00041 U 0.00045 U 0.0002 U 0.0004 U

1,2-Dichlorobenzene 180 930 0.03 mg/kg 0.00011 U 0.00013 U 0.00011 U 0.00013 U 0.00013 U 0.00014 U 0.00016 U 0.00012 U 0.00013 U 0.000061 U 0.00012 U

1,2-Dichloroethane 0.46 2 0.000048 mg/kg 0.000084 U 0.00011 U 0.000085 U 0.0001 U 0.000099 U 0.00011 U 0.00012 U 0.000097 U 0.0001 U 0.000048 U 0.000093 U

1,2-Dichloropropane 1 4.4 0.00015 mg/kg 0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00015 U 0.00017 U 0.00019 U 0.00015 U 0.00016 U 0.000074 U 0.00014 U

1,3-Dichlorobenzene -- -- -- mg/kg 0.000091 U 0.00011 U 0.000093 U 0.00011 U 0.00011 U 0.00012 U 0.00014 U 0.00011 U 0.00011 U 0.000052 U 0.0001 U

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg 0.000099 U 0.00012 U 0.0001 U 0.00012 U 0.00012 U 0.00013 U 0.00015 U 0.00011 U 0.00012 U 0.000056 U 0.00011 U

2-Butanone (MEK) 2700 19000 0.12 mg/kg 0.0013 J 0.00074 U 0.00059 U 0.00071 U 0.00069 U 0.012 0.0023 J 0.0017 J 0.00073 U 0.00033 U 0.0021 J

2-Hexanone 20 130 0.00088 mg/kg 0.00072 U 0.0009 U 0.00073 U 0.00086 U 0.00084 U 0.00093 U 0.0011 U 0.00083 U 0.00089 U 0.00041 U 0.00079 U

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg 0.0017 U 0.0021 U 0.0017 U 0.002 U 0.002 U 0.0022 U 0.0025 U 0.002 U 0.0021 U 0.00096 U 0.0019 U

Acetone 6100 67000 0.29 mg/kg 0.019 J+ 0.019 J+ 0.0091 0.006 0.0078 0.13 J+ 0.035 J+ 0.024 J+ 0.027 0.00046 U 0.045 

Benzene 1.2 5.1 0.00023 mg/kg 0.00021 J 0.00019 U 0.00015 U 0.00018 U 0.00018 U 0.0097 0.00023 U 0.00018 U 0.00019 U 0.000087 U 0.0003 J

Bromoform 19 86 0.00087 mg/kg 0.000099 UJ 0.00012 U 0.0001 U 0.00012 U 0.00012 U 0.00013 U 0.00015 U 0.00011 U 0.00012 U 0.000056 U 0.00011 U

Bromomethane 0.68 3 0.00019 mg/kg 0.00024 U 0.00031 U 0.00025 U 0.00029 U 0.00029 U 0.00032 U 0.00036 U 0.00028 U 0.0003 U 0.00014 U 0.00027 U

Carbon disulfide 77 350 0.024 mg/kg 0.00033 U 0.00046 J 0.00035 J 0.00039 U 0.0006 J 0.0019 0.00048 U 0.00038 U 0.00063 J 0.00019 U 0.00036 U

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg 0.00033 U 0.00041 U 0.00033 U 0.00039 U 0.00039 U 0.00042 U 0.00048 U 0.00038 U 0.00041 U 0.00019 U 0.00036 U

Chlorobenzene 28 130 0.0053 mg/kg 0.00011 U 0.00013 U 0.00011 U 0.00013 U 0.00013 U 0.00014 U 0.00016 U 0.00012 U 0.00013 U 0.000061 U 0.00012 U

Chlorobromomethane 15 63 0.0021 mg/kg 0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00015 U 0.00017 U 0.00019 U 0.00015 U 0.00016 U 0.000074 U 0.00014 U

Chlorodibromomethane 8.3 39 0.00023 mg/kg 0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U 0.00017 U 0.00013 U 0.00014 U 0.000065 U 0.00013 U

Chloroethane 1400 5700 0.59 mg/kg 0.00027 U 0.00033 U 0.00027 U 0.00032 U 0.00031 U 0.00035 U 0.00039 U 0.00031 U 0.00033 U 0.00015 U 0.0003 U

Chloroform 0.32 1.4 0.000061 mg/kg 0.00016 U 0.0002 U 0.00016 U 0.00019 U 0.00019 U 0.00021 U 0.00024 U 0.00018 U 0.0002 U 0.000091 U 0.00018 U

Chloromethane 11 46 0.0049 mg/kg 0.00029 U 0.00036 U 0.00029 U 0.00035 U 0.00034 U 0.00037 U 0.00043 U 0.00033 U 0.00036 U 0.00016 U 0.00032 U

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg 0.00017 U 0.00021 U 0.00017 U 0.0002 U 0.0002 U 0.00022 U 0.00025 U 0.00019 U 0.00021 U 0.000095 U 0.00019 U

cis-1,3-Dichloropropene -- -- -- mg/kg 0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U 0.00017 U 0.00013 U 0.00014 U 0.000065 U 0.00013 U

Cyclohexane 650 2700 1.3 mg/kg 0.00035 U 0.00044 U 0.00035 U 0.00042 U 0.00041 U 0.00052 J+ 0.00052 U 0.0004 U 0.00044 U 0.0002 U 0.00039 U

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg 0.00029 U 0.00036 U 0.00029 U 0.00035 U 0.00034 U 0.00037 U 0.00043 U 0.00033 U 0.00036 U 0.00016 U 0.00032 U

Dichlorodifluoromethane 8.7 37 0.03 mg/kg 0.00024 U 0.00031 U 0.00025 U 0.00029 U 0.00029 U 0.00032 U 0.00036 U 0.00028 U 0.0003 U 0.00014 U 0.00027 U

Ethylbenzene 5.8 25 0.0017 mg/kg 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00016 U 0.0024 0.0002 U 0.00016 U 0.00017 U 0.000078 U 0.00015 U

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg 0.000091 U 0.00011 U 0.000093 U 0.00011 U 0.00011 U 0.00012 U 0.00014 U 0.00011 U 0.00011 U 0.000052 U 0.0001 U

Isopropylbenzene 190 990 0.074 mg/kg 0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00015 U 0.00034 J 0.00019 U 0.00015 U 0.00016 U 0.000074 U 0.00014 U

Methyl acetate 7800 120000 0.41 mg/kg 0.00069 U 0.00086 U 0.00069 U 0.00083 U 0.00081 U 0.017 J+ 0.001 U 0.00079 U 0.00085 U 0.00039 U 0.00076 UJ

Methyl tert-butyl ether 47 210 0.0032 mg/kg 0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00015 U 0.00017 U 0.00019 U 0.00015 U 0.00016 U 0.000074 U 0.00014 U

Methylcyclohexane -- -- -- mg/kg 0.00038 U 0.00048 U 0.00039 U 0.00046 U 0.00045 U 0.00062 J+ 0.00056 U 0.00044 U 0.00047 U 0.00022 U 0.00042 U

Methylene Chloride 35 320 0.0027 mg/kg 0.00024 U 0.00061 J 0.00025 U 0.00029 U 0.00029 U 0.00032 U 0.00036 U 0.00028 U 0.0003 U 0.00014 U 0.00027 U

m-Xylene & p-Xylene 56 240 -- mg/kg 0.000084 U 0.00011 U 0.000085 U 0.0001 U 0.000099 U 0.0038 0.00012 U 0.000097 U 0.0001 U 0.000048 U 0.000093 U

o-Xylene 65 280 0.019 mg/kg 0.00012 U 0.00015 U 0.00012 U 0.00015 U 0.00014 U 0.0016 0.00018 U 0.00014 U 0.00015 U 0.000069 U 0.00014 U

Styrene 600 3500 0.13 mg/kg 0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U 0.00017 U 0.00013 U 0.00014 U 0.000065 U 0.00013 U

Tetrachloroethene 8.1 39 0.0018 mg/kg 0.00021 U 0.00027 U 0.00022 U 0.00026 U 0.00025 U 0.00034 J 0.00032 U 0.00025 U 0.00027 U 0.00012 U 0.00024 U

Toluene 490 4700 0.076 mg/kg 0.00015 J 0.00018 U 0.00015 U 0.00017 U 0.00017 U 0.012 0.00022 J 0.00019 J 0.00018 U 0.000082 U 0.00024 J

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg 0.0003 U 0.00037 U 0.0003 U 0.00036 U 0.00035 U 0.00038 U 0.00044 U 0.00034 U 0.00037 U 0.00017 U 0.00033 U

trans-1,3-Dichloropropene -- -- -- mg/kg 0.000076 U 0.000095 U 0.000077 U 0.000092 U 0.00009 U 0.000099 U 0.00011 U 0.000088 U 0.000095 U 0.000043 U 0.000084 U

Trichloroethene 0.41 1.9 0.0001 mg/kg 0.0002 U 0.00025 U 0.0002 U 0.00024 U 0.00023 U 0.00026 U 0.00029 U 0.00023 U 0.00025 U 0.00011 U 0.00022 U

Trichlorofluoromethane 2300 35000 0.33 mg/kg 0.00026 U 0.00032 U 0.00026 U 0.00031 U 0.0003 U 0.00034 U 0.00038 U 0.0003 U 0.00032 U 0.00015 U 0.00029 U

Vinyl chloride 0.059 1.7 0.0000065 mg/kg 0.0003 U 0.00037 U 0.0003 U 0.00036 U 0.00035 U 0.00038 U 0.00044 U 0.00034 U 0.00037 U 0.00017 U 0.00033 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-011a CFMW-011a CFMW-012a CFMW-012a CFMW-012a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-019a

6/25/2016 6/25/2016 5/20/2016 5/20/2016 5/20/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/25/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 10 - 12 0.5 - 2

CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12 CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-DUP2-SO CFMW-019a-SO-0.5-2

0.00033 U 0.00034 U 0.00055 U 0.00054 UJ 0.0004 U 0.00034 U 0.00031 U 0.00042 U 0.00034 U 0.00037 U 0.00036 U

0.00015 U 0.00015 U 0.00025 U 0.00024 U 0.00018 U 0.00015 U 0.00014 U 0.00019 U 0.00015 U 0.00016 U 0.00016 U

0.00038 U 0.0004 U 0.00064 U 0.00063 U 0.00046 U 0.00039 U 0.00035 U 0.00048 U 0.00039 U 0.00043 U 0.00042 U

0.00024 U 0.00025 U 0.00041 U 0.0004 U 0.00029 U 0.00025 U 0.00023 U 0.00031 U 0.00025 U 0.00027 U 0.00027 U

0.0003 U 0.00031 U 0.0005 U 0.00049 UJ 0.00035 U 0.0003 U 0.00027 U 0.00037 U 0.0003 U 0.00033 U 0.00033 U

0.00036 U 0.00037 U 0.0006 U 0.00059 U 0.00043 U 0.00037 U 0.00033 U 0.00045 U 0.00036 U 0.0004 U 0.00039 U

0.000096 U 0.000099 UJ 0.00016 U 0.00016 UJ 0.00011 U 0.000099 U 0.000089 U 0.00012 U 0.000097 U 0.00011 U 0.00011 U

0.00028 U 0.00029 UJ 0.00047 U 0.00046 UJ 0.00033 U 0.00029 U 0.00026 U 0.00035 U 0.00028 U 0.00031 U 0.00031 U

0.00041 U 0.00042 U 0.00069 U 0.00067 U 0.00049 U 0.00042 U 0.00038 U 0.00052 U 0.00041 U 0.00045 U 0.00045 U

0.00012 U 0.00013 UJ 0.0002 U 0.0002 UJ 0.00015 U 0.00013 U 0.00011 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U

0.000096 U 0.000099 U 0.00016 U 0.00016 U 0.00011 U 0.000099 U 0.000089 U 0.00012 U 0.000097 U 0.00011 U 0.00011 U

0.00015 U 0.00015 U 0.00025 U 0.00024 U 0.00018 U 0.00015 U 0.00014 U 0.00019 U 0.00015 U 0.00016 U 0.00016 U

0.0001 U 0.00011 UJ 0.00018 U 0.00017 UJ 0.00012 U 0.00011 U 0.000097 U 0.00013 U 0.00011 U 0.00012 U 0.00011 U

0.00011 U 0.00012 UJ 0.00019 U 0.00019 UJ 0.00014 U 0.00012 U 0.0001 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U

0.0018 J 0.00069 U 0.0011 U 0.0011 U 0.0008 U 0.0017 J 0.0047 0.00085 U 0.00068 U 0.00075 U 0.00074 U

0.00082 U 0.00084 U 0.0014 U 0.0013 UJ 0.00098 U 0.00084 U 0.00076 U 0.001 U 0.00083 U 0.00091 U 0.0009 U

0.0019 U 0.002 U 0.0032 U 0.0032 UJ 0.0023 U 0.002 U 0.0018 U 0.0024 U 0.002 U 0.0021 U 0.0021 U

0.038 0.0047 J- 0.031 J 0.0015 U 0.011 J 0.024 J+ 0.063 J+ 0.0088 0.0026 J 0.0059 J 0.001 UJ

0.00017 UJ 0.00018 U 0.00029 U 0.00029 UJ 0.00021 U 0.00034 J 0.00095 0.00022 U 0.00025 J 0.00019 U 0.00023 J

0.00011 U 0.00012 U 0.00019 U 0.00019 U 0.00014 U 0.00012 U 0.0001 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U

0.00028 U 0.00029 U 0.00047 UJ 0.00046 UJ 0.00033 U 0.00029 U 0.00026 U 0.00035 U 0.00028 U 0.00031 U 0.00031 U

0.00038 U 0.00039 U 0.0041 J 0.00062 U 0.0019 J 0.0005 J 0.00057 J 0.00047 U 0.00038 U 0.00042 U 0.00041 U

0.00038 U 0.00039 U 0.00063 U 0.00062 U 0.00045 U 0.00039 U 0.00035 U 0.00047 U 0.00038 U 0.00042 U 0.00041 U

0.00012 U 0.00013 U 0.0002 U 0.0002 UJ 0.00015 U 0.00013 U 0.00011 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U

0.00015 U 0.00015 U 0.00025 U 0.00024 U 0.00018 U 0.00015 U 0.00014 U 0.00019 U 0.00015 U 0.00016 U 0.00016 U

0.00013 U 0.00013 U 0.00022 U 0.00021 U 0.00016 U 0.00013 U 0.00012 U 0.00017 U 0.00013 U 0.00015 U 0.00014 U

0.00031 U 0.00031 U 0.00051 U 0.0005 U 0.00036 U 0.00031 U 0.00028 U 0.00039 U 0.00031 U 0.00034 U 0.00033 U

0.00018 U 0.00019 U 0.00031 U 0.0003 UJ 0.00022 U 0.00019 U 0.00017 U 0.00023 U 0.00019 U 0.0002 U 0.0002 U

0.00033 U 0.00034 U 0.00055 UJ 0.00054 U 0.0004 U 0.00034 U 0.00031 U 0.00042 U 0.00034 U 0.00037 U 0.00036 U

0.00019 U 0.0002 U 0.00032 U 0.00031 UJ 0.00023 U 0.0002 U 0.00018 U 0.00024 U 0.00019 U 0.00021 U 0.00021 U

0.00013 U 0.00013 U 0.00022 U 0.00021 UJ 0.00016 U 0.00013 U 0.00012 U 0.00017 U 0.00013 U 0.00015 U 0.00014 U

0.0004 U 0.00041 U 0.00067 U 0.00066 UJ 0.00048 U 0.00041 U 0.00037 U 0.00051 U 0.00041 U 0.00045 J 0.00044 U

0.00033 U 0.00034 U 0.00055 U 0.00054 U 0.0004 U 0.00034 U 0.00031 U 0.00042 U 0.00034 U 0.00037 U 0.00036 U

0.00028 U 0.00029 U 0.00047 U 0.00046 U 0.00033 U 0.00029 U 0.00026 U 0.00035 U 0.00028 U 0.00031 U 0.00031 U

0.00016 U 0.00016 U 0.00026 U 0.00026 UJ 0.00019 U 0.00016 U 0.00042 J 0.0002 U 0.00016 U 0.00017 U 0.00017 U

0.0001 U 0.00011 U 0.00018 U 0.00017 U 0.00012 U 0.00011 U 0.000097 U 0.00013 U 0.00011 U 0.00012 U 0.00011 U

0.00015 U 0.00015 U 0.00025 U 0.00024 UJ 0.00018 U 0.00015 U 0.00014 U 0.00019 U 0.00015 U 0.00016 U 0.00016 U

0.0019 J 0.00081 U 0.0013 U 0.0013 U 0.00094 U 0.00081 U 0.00073 U 0.00099 U 0.00079 U 0.00087 U 0.00086 UJ

0.00015 U 0.00015 U 0.00025 U 0.00024 UJ 0.00018 U 0.00015 U 0.00014 U 0.00019 U 0.00015 U 0.00016 U 0.00016 U

0.00044 U 0.00045 U 0.00073 U 0.00072 UJ 0.00052 U 0.00045 U 0.0004 U 0.00055 U 0.0008 J 0.00081 J 0.00048 U

0.00028 U 0.00029 U 0.00047 U 0.00046 U 0.00033 U 0.00029 U 0.00026 U 0.00035 U 0.00028 U 0.00031 U 0.00031 U

0.000096 U 0.000099 U 0.00016 U 0.00016 UJ 0.00011 U 0.000099 U 0.0017 0.00012 U 0.00054 J 0.00069 J 0.00011 U

0.00014 U 0.00014 U 0.00023 U 0.00023 UJ 0.00017 U 0.00014 U 0.0009 0.00018 U 0.00018 J 0.00021 J 0.00015 U

0.00013 U 0.00013 U 0.00022 U 0.00021 UJ 0.00016 U 0.00013 U 0.00012 U 0.00017 U 0.00013 U 0.00015 U 0.00014 U

0.00024 U 0.00025 U 0.00041 U 0.0004 U 0.00029 U 0.00025 U 0.00023 U 0.00031 U 0.00025 U 0.00027 U 0.00027 U

0.00064 J 0.00017 U 0.00032 J 0.00027 UJ 0.0002 J 0.00044 J 0.0013 0.00022 J 0.0007 J 0.00082 J 0.0002 J

0.00034 U 0.00035 U 0.00057 U 0.00056 UJ 0.00041 U 0.00035 U 0.00031 U 0.00043 U 0.00034 U 0.00038 U 0.00037 U

0.000087 U 0.00009 U 0.00015 U 0.00014 UJ 0.0001 U 0.00009 U 0.00008.1 U 0.00011 U 0.000088 U 0.000097 U 0.000096 U

0.00023 U 0.00023 U 0.00038 U 0.00037 UJ 0.00027 U 0.00023 U 0.00021 U 0.00029 U 0.00023 U 0.00025 U 0.00025 U

0.0003 U 0.00031 U 0.0005 U 0.00049 U 0.00035 U 0.0003 U 0.00027 U 0.00037 U 0.0003 U 0.00033 U 0.00033 U

0.00034 U 0.00035 U 0.00057 U 0.00056 UJ 0.00041 U 0.00035 U 0.00031 U 0.00043 U 0.00034 U 0.00038 U 0.00037 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-019a CFMW-019a CFMW-022 CFMW-022 CFMW-022 CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-026 CFMW-026

5/25/2016 5/25/2016 6/2/2016 6/2/2016 6/2/2016 6/17/2016 6/17/2016 7/13/2016 7/13/2016 6/14/2016 6/14/2016

10 - 12 0.5 - 2 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2

CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12 CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-025a-SO-0.5-2 CFMW-025a-SO-10-12 CFMW-026-SO-0.5-2 CFMW-DUP15-SO

0.00039 U 0.00034 U 0.00032 U 0.00034 U 0.00029 U 0.0003 U 0.00036 U 0.00035 U 0.00032 U 0.0004 U 0.00039 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00013 U 0.00014 U 0.00016 U 0.00016 U 0.00014 U 0.00018 U 0.00017 U

0.00045 U 0.0004 U 0.00037 U 0.00039 U 0.00034 U 0.00035 U 0.00041 U 0.00041 U 0.00037 U 0.00046 U 0.00045 U

0.00029 U 0.00025 U 0.00024 U 0.00025 U 0.00021 U 0.00022 U 0.00026 U 0.00026 U 0.00024 U 0.00029 U 0.00029 U

0.00035 U 0.00031 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U 0.00032 U 0.00029 U 0.00036 U 0.00035 U

0.00042 U 0.00037 U 0.00034 U 0.00036 U 0.00031 U 0.00033 U 0.00039 U 0.00038 U 0.00035 U 0.00043 U 0.00042 U

0.00011 U 0.000099 U 0.000093 U 0.000097 U 0.000084 UJ 0.000088 U 0.0001 U 0.0001 U 0.000093 U 0.00011 U 0.00011 U

0.00033 U 0.00029 U 0.00027 U 0.00028 U 0.00025 UJ 0.00025 U 0.0003 U 0.0003 U 0.00027 U 0.00033 U 0.00033 U

0.00048 U 0.00042 U 0.0004 U 0.00042 U 0.00036 U 0.00037 U 0.00044 U 0.00044 U 0.0004 U 0.00049 U 0.00048 U

0.00014 U 0.00013 U 0.00012 U 0.00012 U 0.00011 UJ 0.00011 U 0.00013 U 0.00013 U 0.00012 U 0.00015 U 0.00014 U

0.00011 U 0.000099 U 0.000093 U 0.000097 U 0.000084 U 0.000088 U 0.0001 U 0.0001 U 0.000093 U 0.00011 U 0.00011 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00013 U 0.00014 U 0.00016 U 0.00016 U 0.00014 U 0.00018 U 0.00017 U

0.00012 U 0.00011 U 0.0001 U 0.00011 U 0.000092 UJ 0.000096 U 0.00011 U 0.00011 U 0.0001 U 0.00013 U 0.00012 U

0.00013 U 0.00012 U 0.00011 U 0.00012 U 0.0001 UJ 0.0001 U 0.00012 U 0.00012 U 0.00011 U 0.00014 U 0.00013 U

0.00079 U 0.00069 U 0.00065 U 0.00068 U 0.00059 U 0.0018 J 0.0052 0.0025 J 0.00065 U 0.0053 0.0065 

0.00097 U 0.00085 U 0.00079 U 0.00083 U 0.00072 U 0.00075 U 0.00088 U 0.00087 U 0.00079 U 0.00098 U 0.00096 U

0.0023 U 0.002 U 0.0019 U 0.002 U 0.0017 U 0.0018 U 0.0021 U 0.0021 U 0.0019 U 0.0023 U 0.0023 U

0.0011 U 0.049 J 0.02 0.022 0.00081 U 0.024 J+ 0.049 J+ 0.034 0.0057 0.11 J+ 0.17 J+

0.00021 U 0.0009 J 0.00017 U 0.00018 U 0.00015 U 0.00016 U 0.00019 U 0.00019 U 0.0003 J 0.00034 J 0.001 J

0.00013 U 0.00012 U 0.00011 U 0.00012 U 0.0001 U 0.0001 U 0.00012 U 0.00012 U 0.00011 U 0.00014 U 0.00013 U

0.00033 UJ 0.00029 UJ 0.00027 U 0.00028 U 0.00025 U 0.00025 U 0.0003 U 0.0003 U 0.00027 U 0.00033 U 0.00033 U

0.00044 U 0.00039 U 0.0014 J 0.0024 J 0.00033 U 0.00034 U 0.00055 J 0.0004 U 0.00036 U 0.00045 UJ 0.0016 J

0.00044 U 0.00039 U 0.00036 U 0.00038 U 0.00033 U 0.00034 U 0.0004 U 0.0004 U 0.00036 U 0.00045 U 0.00044 U

0.00014 U 0.00013 U 0.00012 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U 0.00013 U 0.00012 U 0.00015 U 0.00014 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00013 U 0.00014 U 0.00016 U 0.00016 U 0.00014 U 0.00018 U 0.00017 U

0.00015 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00012 U 0.00014 U 0.00014 U 0.00013 U 0.00016 U 0.00015 U

0.00036 UJ 0.00032 UJ 0.00029 U 0.00031 U 0.00027 U 0.00028 U 0.00033 U 0.00033 U 0.0003 U 0.00037 U 0.00036 U

0.00022 U 0.00019 U 0.00018 U 0.00019 U 0.00016 U 0.00017 U 0.0002 U 0.0002 U 0.00018 U 0.00022 U 0.00021 U

0.00039 U 0.00034 U 0.00032 U 0.00034 U 0.00029 U 0.0003 U 0.00036 U 0.00035 U 0.00032 U 0.0004 U 0.00039 U

0.00023 U 0.0002 U 0.00019 U 0.00019 U 0.00017 U 0.00018 U 0.00021 U 0.0002 U 0.00019 U 0.00023 U 0.00023 U

0.00015 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00012 U 0.00014 U 0.00014 U 0.00013 U 0.00016 U 0.00015 U

0.00047 U 0.00041 U 0.00039 U 0.00041 U 0.00035 U 0.00037 U 0.00043 U 0.00043 U 0.00086 0.00048 U 0.00047 U

0.00039 U 0.00034 U 0.00032 U 0.00034 U 0.00029 U 0.0003 U 0.00036 U 0.00035 U 0.00032 U 0.0004 U 0.00039 U

0.00033 U 0.00029 U 0.00027 U 0.00028 U 0.00025 U 0.00025 U 0.0003 U 0.0003 U 0.00027 U 0.00033 U 0.00033 U

0.00018 U 0.00016 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U 0.00017 U 0.00044 J 0.00019 U 0.00018 U

0.00012 U 0.00011 U 0.0001 U 0.00011 U 0.000092 U 0.000096 U 0.00011 U 0.00011 U 0.0001 U 0.00013 U 0.00012 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00013 U 0.00014 U 0.00016 U 0.00016 U 0.00014 U 0.00018 U 0.00017 U

0.00092 U 0.0058 J 0.00076 U 0.0008 U 0.00069 U 0.012 0.00085 U 0.0024 J 0.00076 U 0.023 J 0.0018 J

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00013 U 0.00014 U 0.00016 U 0.00016 U 0.00014 U 0.00018 U 0.00017 U

0.00051 U 0.00045 U 0.00042 U 0.00047 J 0.00038 U 0.0004 U 0.00047 U 0.00046 U 0.0016 0.00052 U 0.00051 U

0.00033 U 0.00029 U 0.00027 U 0.00028 U 0.00025 U 0.00025 U 0.0003 U 0.0003 U 0.00027 U 0.00033 U 0.00033 U

0.00011 U 0.000099 U 0.00012 J 0.0002 J 0.000084 U 0.000088 U 0.0001 U 0.0001 U 0.0016 0.00011 U 0.00011 U

0.00016 U 0.00014 U 0.00013 U 0.00014 U 0.00012 U 0.00013 U 0.00015 U 0.00015 U 0.00052 J 0.00017 U 0.00016 U

0.00015 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00012 U 0.00014 U 0.00014 U 0.00013 U 0.00016 U 0.00015 U

0.00029 U 0.00025 U 0.00024 U 0.00025 U 0.00021 U 0.00022 U 0.00026 U 0.00026 U 0.00024 U 0.00029 U 0.00029 U

0.0002 U 0.00027 J 0.00021 J 0.00036 J 0.00022 J 0.00016 J 0.00032 J 0.00018 U 0.0019 0.0002 UJ 0.00034 J

0.0004 U 0.00035 U 0.00033 U 0.00035 U 0.0003 U 0.00031 U 0.00037 U 0.00036 U 0.00033 U 0.00041 U 0.0004 U

0.0001 U 0.00009 U 0.000084 U 0.000089 U 0.000077 U 0.00008 U 0.000094 U 0.000093 U 0.000084 U 0.0001 U 0.0001 U

0.00027 U 0.00023 U 0.00022 U 0.00023 U 0.0002 U 0.00021 U 0.00024 U 0.00024 U 0.00022 U 0.00027 U 0.00027 U

0.00035 U 0.00031 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U 0.00032 U 0.00029 U 0.00036 U 0.00035 U

0.0004 U 0.00035 U 0.00033 U 0.00035 U 0.0003 U 0.00031 U 0.00037 U 0.00036 U 0.00033 U 0.00041 U 0.0004 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-026 CFMW-027 CFMW-027 CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-032a CFMW-032a

6/14/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 4.5 - 6 10 - 12 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFMW-026-SO-10-12 CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6 CFMW-028a-SO-10-12 CFMW-DUP19-SO CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0.5-2 CFMW-032a-SO-10-12

0.0003 U 0.00047 U 0.00033 U 0.00034 UJ 0.00092 U 0.00036 U 0.00031 U 0.00032 U 0.00035 U 0.00032 U 0.00037 U

0.00014 U 0.00021 U 0.00015 U 0.00015 UJ 0.00041 U 0.00016 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00017 U

0.00035 U 0.00054 U 0.00038 U 0.0004 UJ 0.0011 U 0.00042 U 0.00036 U 0.00037 U 0.00041 U 0.00037 U 0.00043 U

0.00022 U 0.00035 U 0.00024 U 0.00025 UJ 0.00068 U 0.00027 U 0.00023 U 0.00023 U 0.00026 U 0.00024 U 0.00028 U

0.00027 U 0.00042 U 0.00029 U 0.00031 UJ 0.00082 U 0.00032 U 0.00028 U 0.00028 U 0.00032 U 0.00029 U 0.00033 U

0.00033 U 0.00051 U 0.00035 U 0.00037 UJ 0.00099 U 0.00039 U 0.00033 U 0.00034 U 0.00038 U 0.00035 U 0.0004 U

0.000088 UJ 0.00014 U 0.000095 U 0.000099 UJ 0.00027 U 0.0001 U 0.000089 U 0.000092 U 0.0001 U 0.000093 UJ 0.00011 U

0.00026 UJ 0.0004 U 0.00028 U 0.00029 UJ 0.00077 U 0.0003 U 0.00026 U 0.00027 U 0.0003 U 0.00027 UJ 0.00031 U

0.00038 U 0.00058 U 0.0004 U 0.00042 UJ 0.0011 U 0.00045 U 0.00038 U 0.00039 U 0.00044 U 0.0004 U 0.00046 U

0.00011 U 0.00017 U 0.00012 U 0.00013 UJ 0.00034 U 0.00013 U 0.00011 U 0.00012 U 0.00013 U 0.00012 UJ 0.00014 U

0.000088 U 0.00014 U 0.000095 U 0.000099 U 0.00027 U 0.0001 U 0.000089 U 0.000092 U 0.0001 U 0.000093 U 0.00011 U

0.00014 U 0.00021 U 0.00015 U 0.00015 UJ 0.00041 U 0.00016 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00017 U

0.000096 U 0.00015 U 0.0001 U 0.00011 UJ 0.00029 U 0.00011 U 0.000097 U 0.0001 U 0.00011 U 0.0001 UJ 0.00012 U

0.0001 U 0.00016 U 0.00011 U 0.00012 UJ 0.00031 U 0.00012 U 0.00011 U 0.00011 U 0.00012 U 0.00011 UJ 0.00013 U

0.0037 J 0.034 0.00066 U 0.0026 J 0.0019 U 0.00073 U 0.00062 U 0.00064 U 0.00072 U 0.00065 U 0.00076 U

0.00075 U 0.0036 J 0.00081 U 0.00084 UJ 0.0023 U 0.00089 U 0.00076 U 0.00079 U 0.00087 U 0.00079 U 0.00092 U

0.0018 U 0.0027 U 0.0019 U 0.002 UJ 0.0054 U 0.0021 U 0.0018 U 0.0019 U 0.0021 U 0.0019 U 0.0022 U

0.022 J+ 0.15 0.01 0.033 J 0.046 0.0097 0.0081 0.033 0.0092 0.0071 0.017 

0.00069 J 0.00025 U 0.00017 U 0.00018 UJ 0.00048 U 0.00032 J 0.00027 J 0.00038 J 0.00019 U 0.00017 U 0.0002 U

0.0001 U 0.00016 U 0.00011 U 0.00012 U 0.00031 U 0.00012 U 0.00011 U 0.00011 U 0.00012 U 0.00011 U 0.00013 U

0.00026 U 0.0004 U 0.00028 U 0.00029 U 0.00077 U 0.0003 U 0.00026 U 0.00027 U 0.0003 U 0.00027 U 0.00031 U

0.0004 J 0.00092 J 0.00037 U 0.00039 U 0.001 U 0.00041 U 0.00035 U 0.00072 J 0.00071 J 0.00036 U 0.00042 UJ

0.00034 U 0.00053 U 0.00037 U 0.00039 UJ 0.001 U 0.00041 U 0.00035 U 0.00036 U 0.0004 U 0.00036 U 0.00042 U

0.00011 U 0.00017 U 0.00012 U 0.00013 UJ 0.0012 J 0.00013 U 0.00011 U 0.00012 U 0.00013 U 0.00012 U 0.00014 U

0.00014 U 0.00021 U 0.00015 U 0.00015 UJ 0.00041 U 0.00016 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00017 U

0.00012 U 0.00019 U 0.00013 U 0.00013 U 0.00036 U 0.00014 U 0.00012 U 0.00013 U 0.00014 U 0.00013 U 0.00015 U

0.00028 U 0.00043 U 0.0003 U 0.00031 U 0.00084 U 0.00033 U 0.00028 U 0.00029 U 0.00033 U 0.0003 U 0.00034 U

0.00017 U 0.00026 U 0.00018 U 0.00019 UJ 0.00051 U 0.0002 U 0.00017 U 0.00018 U 0.0002 U 0.00018 U 0.00021 U

0.0003 U 0.00047 U 0.00033 U 0.00034 U 0.00092 U 0.00036 U 0.00031 U 0.00032 U 0.00035 U 0.00032 U 0.00037 U

0.00018 U 0.00027 U 0.00019 U 0.0002 UJ 0.00053 U 0.00021 U 0.00018 U 0.00018 U 0.0002 U 0.00019 U 0.00022 U

0.00012 U 0.00019 U 0.00013 U 0.00013 UJ 0.00036 U 0.00014 U 0.00012 U 0.00013 U 0.00014 U 0.00013 U 0.00015 U

0.0021 J+ 0.00057 U 0.0004 U 0.00041 UJ 0.0011 U 0.00074 J 0.0007 J 0.00038 U 0.00043 U 0.00039 U 0.00045 U

0.0003 U 0.00047 U 0.00033 U 0.00034 UJ 0.00092 U 0.00036 U 0.00031 U 0.00032 U 0.00035 U 0.00032 U 0.00037 U

0.00026 U 0.0004 U 0.00028 U 0.00029 U 0.00077 U 0.0003 U 0.00026 U 0.00027 U 0.0003 U 0.00027 U 0.00031 U

0.001 0.00022 U 0.00016 U 0.00016 UJ 0.00043 U 0.00022 J 0.00025 J 0.00015 U 0.00017 U 0.00015 U 0.00018 U

0.000096 U 0.00015 U 0.0001 U 0.00011 UJ 0.00029 U 0.00011 U 0.000097 U 0.0001 U 0.00011 U 0.0001 U 0.00012 U

0.00014 U 0.00021 U 0.00015 U 0.00015 UJ 0.00041 U 0.00016 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00017 U

0.00072 U 0.0065 0.00078 U 0.0023 J 0.0022 U 0.00086 U 0.00073 U 0.00075 U 0.015 0.00076 U 0.00088 U

0.00014 U 0.00021 U 0.00015 U 0.00015 U 0.00041 U 0.00016 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00017 U

0.0032 J 0.00062 U 0.00052 J 0.00045 UJ 0.0012 U 0.0012 0.0012 0.00042 J 0.00046 U 0.00042 U 0.00049 U

0.00026 U 0.0004 U 0.00028 U 0.00029 UJ 0.0026 0.0003 U 0.00026 U 0.00027 U 0.0003 U 0.00027 U 0.00031 U

0.0036 0.00016 J 0.00046 J 0.000099 UJ 0.00037 J 0.00091 J 0.00082 0.000092 U 0.0001 U 0.000093 U 0.00011 U

0.0011 0.0002 U 0.00019 J 0.00014 UJ 0.00039 U 0.00026 J 0.00025 J 0.00013 U 0.00015 U 0.00014 U 0.00016 U

0.00012 U 0.00019 U 0.00013 U 0.00013 UJ 0.00036 U 0.00014 U 0.00012 U 0.00013 U 0.00014 U 0.00013 U 0.00015 U

0.00022 U 0.00035 U 0.00024 U 0.00025 UJ 0.0011 J 0.00027 U 0.00023 U 0.00023 U 0.00026 U 0.00024 U 0.00028 U

0.0043 0.00041 J 0.0006 J 0.00017 UJ 0.00053 J 0.0012 0.0011 0.00048 J 0.00038 J 0.00016 U 0.00019 U

0.00031 U 0.00048 U 0.00034 U 0.00035 UJ 0.00094 U 0.00037 U 0.00032 U 0.00033 U 0.00036 U 0.00033 U 0.00038 U

0.00008 U 0.00012 U 0.000086 U 0.00009 UJ 0.00024 U 0.000095 U 0.00008.1 U 0.000084 U 0.000093 U 0.000085 U 0.000098 U

0.00021 U 0.00032 U 0.00022 U 0.00023 UJ 0.00063 U 0.00025 U 0.00021 U 0.00022 U 0.00024 U 0.00022 U 0.00026 U

0.00027 U 0.00042 U 0.00029 U 0.00031 U 0.00082 U 0.00032 U 0.00028 U 0.00028 U 0.00032 U 0.00029 U 0.00033 U

0.00031 U 0.00048 U 0.00034 U 0.00035 U 0.00094 U 0.00037 U 0.00032 U 0.00033 U 0.00036 U 0.00033 U 0.00038 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-032a CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-038

8/8/2016 7/1/2016 7/1/2016 5/31/2016 5/31/2016 5/31/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016 6/25/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFMW-Dup21-SO CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0.5-2 CFMW-DUP10-SO CFMW-034-SO-10-12 CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0.5-2 CFMW-037-SO-10-12 CFMW-038-SO-0.5-2

0.00044 U 0.00037 U 0.00035 U 0.00038 U 0.00038 U 0.00032 U 0.00042 U 0.00035 U 0.0003 U 0.00028 U 0.00029 U

0.0002 U 0.00017 U 0.00016 U 0.00017 U 0.00017 U 0.00015 U 0.00019 U 0.00016 U 0.00013 U 0.00012 U 0.00013 U

0.00051 U 0.00043 U 0.00041 U 0.00044 U 0.00044 U 0.00038 U 0.00049 U 0.0004 U 0.00034 U 0.00032 U 0.00033 U

0.00032 U 0.00027 U 0.00026 U 0.00028 U 0.00028 U 0.00024 U 0.00031 U 0.00026 U 0.00022 U 0.0002 U 0.00021 U

0.00039 U 0.00033 U 0.00032 U 0.00034 U 0.00034 U 0.00029 U 0.00038 U 0.00031 U 0.00027 U 0.00025 U 0.00026 U

0.00047 U 0.0004 U 0.00038 U 0.00041 U 0.00041 U 0.00035 U 0.00046 U 0.00038 U 0.00032 U 0.0003 U 0.00031 U

0.00013 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U 0.000094 U 0.00012 U 0.0001 UJ 0.000086 U 0.00008 U 0.000083 U

0.00037 U 0.00031 U 0.0003 U 0.00032 U 0.00032 U 0.00027 U 0.00036 U 0.00029 UJ 0.00025 U 0.00023 U 0.00024 U

0.00054 U 0.00046 U 0.00044 U 0.00047 U 0.00047 U 0.0004 U 0.00052 U 0.00043 U 0.00037 U 0.00034 U 0.00035 U

0.00016 U 0.00014 U 0.00013 U 0.00014 U 0.00014 U 0.00012 U 0.00016 U 0.00013 U 0.00011 U 0.0001 U 0.00011 U

0.00013 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U 0.000094 U 0.00012 U 0.0001 U 0.000086 U 0.00008 U 0.000083 U

0.0002 U 0.00017 U 0.00016 U 0.00017 U 0.00017 U 0.00015 U 0.00019 U 0.00016 U 0.00013 U 0.00012 U 0.00013 U

0.00014 U 0.00012 U 0.00011 U 0.00012 U 0.00012 U 0.0001 U 0.00013 U 0.00011 U 0.000094 U 0.000088 U 0.000091 U

0.00015 U 0.00013 U 0.00012 U 0.00013 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.0001 U 0.000095 U 0.000098 U

0.00088 U 0.00075 U 0.00072 U 0.00077 U 0.00078 U 0.00066 U 0.00086 U 0.00071 U 0.0006 U 0.0019 J 0.0012 J

0.0011 U 0.00091 U 0.00088 U 0.00094 U 0.00095 U 0.0008 U 0.001 U 0.00086 U 0.00073 U 0.00069 U 0.00071 U

0.0025 U 0.0022 U 0.0021 U 0.0022 U 0.0022 U 0.0019 U 0.0025 U 0.002 U 0.0017 U 0.0016 U 0.0017 U

0.019 0.013 0.011 0.0096 0.01 0.00091 U 0.0012 U 0.00098 U 0.011 0.013 0.017 

0.00023 U 0.00019 U 0.00026 J 0.00043 J 0.00041 J 0.00023 J 0.00022 U 0.00018 U 0.00028 J 0.00044 J 0.00031 J

0.00015 U 0.00013 U 0.00012 U 0.00013 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.0001 U 0.000095 U 0.000098 U

0.00037 U 0.00031 U 0.0003 U 0.00032 U 0.00032 U 0.00027 U 0.00036 U 0.00029 U 0.00025 U 0.00023 U 0.00024 U

0.0017 J 0.00042 U 0.00055 J 0.00043 U 0.00043 U 0.00037 U 0.00048 U 0.0004 U 0.00034 U 0.00031 U 0.00067 J

0.00049 U 0.00042 U 0.0004 U 0.00043 U 0.00043 U 0.00037 U 0.00048 U 0.0004 U 0.00034 U 0.00031 U 0.00032 U

0.00016 U 0.00014 U 0.00013 U 0.00014 U 0.00014 U 0.00012 U 0.00016 U 0.00013 U 0.00011 U 0.0001 U 0.00011 U

0.0002 U 0.00017 U 0.00016 U 0.00017 U 0.00017 U 0.00015 U 0.00019 U 0.00016 U 0.00013 U 0.00012 U 0.00013 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00015 U 0.00013 U 0.00017 U 0.00014 U 0.00012 U 0.00011 U 0.00011 U

0.0004 U 0.00034 U 0.00033 U 0.00035 U 0.00035 U 0.0003 U 0.00039 UJ 0.00032 U 0.00027 U 0.00026 U 0.00026 U

0.00024 U 0.0002 U 0.0002 U 0.00021 U 0.00021 U 0.00018 U 0.00023 U 0.00019 U 0.00016 U 0.00015 U 0.00016 U

0.00044 U 0.00037 U 0.00035 U 0.00038 U 0.00038 U 0.00032 U 0.00042 U 0.00035 U 0.0003 U 0.00028 U 0.00029 U

0.00025 U 0.00021 U 0.0002 U 0.00022 U 0.00022 U 0.00019 U 0.00025 U 0.0002 U 0.00017 U 0.00016 U 0.00017 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00015 U 0.00013 U 0.00017 U 0.00014 U 0.00012 U 0.00011 U 0.00011 U

0.00053 U 0.00045 U 0.00072 J 0.00046 U 0.00046 U 0.00078 J 0.00051 U 0.00042 U 0.0006 J 0.0009 0.00039 J

0.00044 U 0.00037 U 0.00035 U 0.00038 U 0.00038 U 0.00032 U 0.00042 U 0.00035 U 0.0003 U 0.00028 U 0.00029 U

0.00037 U 0.00031 U 0.0003 U 0.00032 U 0.00032 U 0.00027 U 0.00036 U 0.00029 U 0.00025 U 0.00023 U 0.00024 U

0.00021 U 0.00018 U 0.00017 U 0.00018 U 0.00018 U 0.00029 J 0.0002 U 0.00017 U 0.00014 U 0.00016 J 0.00014 U

0.00014 U 0.00012 U 0.00011 U 0.00012 U 0.00012 U 0.0001 U 0.00013 U 0.00011 U 0.000094 U 0.000088 U 0.000091 U

0.0002 U 0.00017 U 0.00016 U 0.00017 U 0.00017 U 0.00015 U 0.00019 U 0.00016 U 0.00013 U 0.00012 U 0.00013 U

0.001 U 0.00088 U 0.00084 U 0.0009 U 0.00091 U 0.00077 U 0.001 U 0.00083 U 0.0007 U 0.00066 U 0.00068 U

0.0002 U 0.00017 U 0.00016 U 0.00017 U 0.00017 U 0.00015 U 0.00019 U 0.00016 U 0.00013 U 0.00012 U 0.00013 U

0.00057 U 0.00049 U 0.00053 J 0.0012 0.00076 J 0.0015 0.00056 U 0.00046 U 0.00083 0.0011 0.00068 J

0.00037 U 0.00031 U 0.0003 U 0.00032 U 0.00032 U 0.00027 U 0.00036 U 0.00029 U 0.00025 U 0.00023 U 0.00024 U

0.00013 U 0.00021 J 0.00043 J 0.00024 J 0.00015 J 0.0011 0.0003 J 0.00015 J 0.000086 U 0.0004 J 0.000083 U

0.00018 U 0.00016 U 0.00016 J 0.00016 U 0.00016 U 0.00035 J 0.00018 U 0.00015 U 0.00012 U 0.00015 J 0.00012 U

0.00017 U 0.00015 U 0.00014 U 0.00015 U 0.00015 U 0.00013 U 0.00017 U 0.00014 U 0.00012 U 0.00011 U 0.00011 U

0.00032 U 0.00027 U 0.00026 U 0.00028 U 0.00032 J 0.00024 U 0.00031 U 0.00026 U 0.00022 U 0.0002 U 0.00021 U

0.00022 U 0.00037 J 0.00091 J 0.00069 J 0.00048 J 0.0014 0.00032 J 0.00024 J 0.00065 J 0.00091 0.00048 J

0.00045 U 0.00038 U 0.00036 U 0.00039 U 0.00039 U 0.00033 U 0.00043 U 0.00036 U 0.0003 U 0.00028 U 0.00029 U

0.00011 U 0.000097 U 0.000093 U 0.0001 U 0.0001 U 0.000085 U 0.00011 U 0.000092 U 0.000078 U 0.000073 U 0.000076 U

0.0003 U 0.00025 U 0.00024 U 0.00026 U 0.00026 U 0.00022 U 0.00029 U 0.00024 U 0.0002 U 0.00019 U 0.0002 U

0.00039 U 0.00033 U 0.00032 U 0.00034 U 0.00034 U 0.00029 U 0.00038 U 0.00031 U 0.00027 U 0.00025 U 0.00026 U

0.00045 U 0.00038 U 0.00036 U 0.00039 U 0.00039 U 0.00033 U 0.00043 U 0.00036 U 0.0003 U 0.00028 U 0.00029 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-038 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-044a CFMW-044a CFMW-045a

6/25/2016 6/28/2016 6/28/2016 6/16/2016 6/16/2016 6/16/2016 6/15/2016 6/15/2016 7/20/2016 7/20/2016 8/12/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFMW-038-SO-10-12 CFMW-040-SO-0.5-2 CFMW-040-SO-10-12 CFMW-042-SO-0.5-2 CFMW-DUP16-SO CFMW-042-SO-10-12 CFMW-043-SO-0.5-2 CFMW-043-SO-10-12 CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12 CFMW-045a-SO-0.5-2

0.0003 U 0.00038 U 0.00032 U 0.00037 U 0.00034 U 0.00019 U 0.00027 U 0.0003 U 0.00032 U 0.00037 U 0.00029 U

0.00013 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.000087 U 0.00012 U 0.00013 U 0.00014 U 0.00016 U 0.00013 U

0.00035 U 0.00043 U 0.00037 U 0.00043 U 0.00039 U 0.00022 UJ 0.00032 U 0.00034 U 0.00037 U 0.00042 U 0.00033 U

0.00022 U 0.00028 U 0.00024 U 0.00027 U 0.00025 U 0.00014 U 0.0002 U 0.00022 U 0.00024 U 0.00027 U 0.00021 U

0.00027 U 0.00034 U 0.00029 U 0.00033 U 0.0003 U 0.00017 U 0.00024 U 0.00026 U 0.00029 U 0.00033 U 0.00026 U

0.00032 U 0.00041 U 0.00034 U 0.0004 U 0.00036 U 0.00021 U 0.00029 U 0.00032 U 0.00035 U 0.00039 U 0.00031 U

0.000087 U 0.00011 U 0.000092 U 0.00011 U 0.000098 U 0.000056 UJ 0.000079 U 0.000086 U 0.000093 UJ 0.00011 UJ 0.000083 U

0.00025 U 0.00032 U 0.00027 U 0.00031 U 0.00028 U 0.00016 UJ 0.00023 U 0.00025 U 0.00027 U 0.00031 U 0.00024 U

0.00037 U 0.00046 U 0.0004 U 0.00046 U 0.00042 U 0.00024 U 0.00034 U 0.00037 U 0.0004 U 0.00045 U 0.00035 U

0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00012 U 0.000072 UJ 0.0001 U 0.00011 U 0.00012 U 0.00013 U 0.00011 U

0.000087 U 0.00011 U 0.000092 U 0.00011 U 0.000098 U 0.000056 U 0.000079 U 0.000086 U 0.000093 U 0.00011 U 0.000083 U

0.00013 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.000087 U 0.00012 U 0.00013 U 0.00014 U 0.00016 U 0.00013 U

0.000095 U 0.00012 U 0.0001 U 0.00012 U 0.00011 U 0.000061 UJ 0.000086 U 0.000094 U 0.0001 U 0.00012 U 0.00009 U

0.0001 U 0.00013 U 0.00011 U 0.00013 U 0.00012 U 0.000066 UJ 0.000093 U 0.0001 U 0.00011 U 0.00013 U 0.000098 U

0.0017 J 0.0018 J 0.002 J 0.00075 UJ 0.004 J 0.00039 U 0.00055 U 0.0006 U 0.00065 U 0.00074 U 0.0023 J

0.00074 U 0.00093 U 0.00079 U 0.00091 U 0.00083 U 0.00048 U 0.00067 U 0.00073 U 0.0008 U 0.0009 U 0.00071 U

0.0018 U 0.0022 U 0.0019 U 0.0022 U 0.002 U 0.0011 U 0.0016 U 0.0017 U 0.0019 U 0.0021 U 0.0017 U

0.011 0.022 J+ 0.014 J+ 0.041 0.039 0.0057 0.048 0.0063 0.017 J+ 0.014 J+ 0.017 

0.00043 J 0.0002 U 0.00035 J 0.00034 J 0.00018 UJ 0.00019 J 0.00034 J 0.00048 J 0.00017 U 0.00052 J 0.00035 J

0.0001 U 0.00013 U 0.00011 U 0.00013 U 0.00012 U 0.000066 U 0.000093 U 0.0001 U 0.00011 UJ 0.00013 UJ 0.000098 U

0.00025 U 0.00032 U 0.00027 U 0.00031 UJ 0.00028 UJ 0.00016 UJ 0.00023 UJ 0.00025 UJ 0.00027 U 0.00031 U 0.00024 U

0.00044 J 0.00042 UJ 0.00037 J 0.00042 UJ 0.0025 J 0.00056 0.00031 U 0.00034 U 0.00037 U 0.00041 U 0.00032 U

0.00034 U 0.00042 UJ 0.00036 UJ 0.00042 U 0.00038 U 0.00022 UJ 0.00031 U 0.00034 U 0.00037 U 0.00041 U 0.00032 U

0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00012 U 0.000072 UJ 0.0001 U 0.00011 U 0.00012 U 0.00013 U 0.00011 U

0.00013 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.000087 U 0.00012 U 0.00013 U 0.00014 U 0.00016 U 0.00013 U

0.00012 U 0.00015 U 0.00013 U 0.00015 U 0.00013 U 0.000077 U 0.00011 U 0.00012 U 0.00013 U 0.00014 U 0.00011 U

0.00028 U 0.00035 U 0.00029 U 0.00034 UJ 0.00031 UJ 0.00018 UJ 0.00025 UJ 0.00027 UJ 0.0003 U 0.00034 U 0.00026 U

0.00017 U 0.00021 U 0.00018 U 0.0002 U 0.00019 U 0.00011 U 0.00015 U 0.00016 U 0.00018 U 0.0002 U 0.00016 U

0.0003 U 0.00038 UJ 0.00032 UJ 0.00037 UJ 0.00034 UJ 0.00019 UJ 0.00027 UJ 0.0003 UJ 0.00032 U 0.00037 U 0.00029 U

0.00017 U 0.00022 U 0.00018 U 0.00021 U 0.0002 U 0.00011 U 0.00016 U 0.00017 U 0.00019 U 0.00021 U 0.00017 U

0.00012 U 0.00015 U 0.00013 U 0.00015 U 0.00013 U 0.000077 U 0.00011 U 0.00012 U 0.00013 U 0.00014 U 0.00011 U

0.00081 0.00045 U 0.00039 U 0.00045 U 0.00041 U 0.00082 0.00033 U 0.00036 U 0.00039 U 0.0014 0.00035 U

0.0003 U 0.00038 U 0.00032 U 0.00037 U 0.00034 U 0.00019 U 0.00027 U 0.0003 U 0.00032 U 0.00037 U 0.00029 U

0.00025 U 0.00032 U 0.00027 U 0.00031 UJ 0.00028 UJ 0.00016 UJ 0.00023 UJ 0.00025 UJ 0.00027 UJ 0.00031 UJ 0.00024 U

0.00014 U 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00015 J- 0.00013 U 0.00052 J 0.00015 U 0.00034 J 0.00014 U

0.000095 U 0.00012 U 0.0001 U 0.00012 U 0.00011 U 0.000061 U 0.000086 U 0.000094 U 0.0001 U 0.00012 U 0.00009 U

0.00013 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.000087 UJ 0.00012 U 0.00013 U 0.00014 U 0.00016 U 0.00013 U

0.00071 U 0.00089 U 0.00076 U 0.00087 U 0.0008 U 0.00046 U 0.00065 U 0.0007 U 0.00076 U 0.00087 U 0.0067 

0.00013 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.000087 U 0.00012 U 0.00013 U 0.00014 U 0.00016 U 0.00013 U

0.00049 J 0.00049 U 0.00042 J 0.00077 J 0.00082 J 0.00077 J- 0.00036 U 0.0022 0.00042 U 0.0018 0.00038 U

0.00025 U 0.00032 U 0.00027 U 0.00031 U 0.00028 U 0.00016 U 0.00023 U 0.00025 U 0.00027 U 0.00031 U 0.00024 U

0.000087 U 0.00011 U 0.00021 J 0.00011 U 0.000098 U 0.00065 J- 0.000079 U 0.0018 0.000093 U 0.0013 0.000083 U

0.00013 U 0.00016 U 0.00013 U 0.00016 U 0.00014 U 0.00017 J- 0.00011 U 0.00052 J 0.00014 U 0.00038 J 0.00012 U

0.00012 U 0.00015 U 0.00013 U 0.00015 U 0.00013 U 0.000077 UJ 0.00011 U 0.00012 U 0.00013 U 0.00014 U 0.00011 U

0.00022 U 0.00028 U 0.00024 U 0.00027 U 0.00025 U 0.00014 UJ 0.0002 U 0.00022 U 0.00024 U 0.00027 U 0.00021 U

0.00085 0.00019 U 0.00061 J 0.00059 J 0.00065 J 0.00063 0.00014 U 0.0022 0.00016 U 0.0018 0.00014 U

0.00031 U 0.00039 U 0.00033 U 0.00038 U 0.00035 U 0.0002 U 0.00028 U 0.0003 U 0.00033 U 0.00038 U 0.00029 U

0.000079 U 0.000099 U 0.000084 U 0.000097 U 0.000089 U 0.000051 U 0.000072 U 0.000078 U 0.000085 U 0.000096 U 0.000075 U

0.00021 U 0.00026 U 0.00022 U 0.00025 U 0.00023 U 0.00013 UJ 0.00019 U 0.0002 U 0.00022 U 0.00025 U 0.0002 U

0.00027 U 0.00034 U 0.00029 U 0.00033 U 0.0003 U 0.00017 U 0.00024 U 0.00026 U 0.00029 U 0.00033 U 0.00026 U

0.00031 U 0.00039 UJ 0.00033 UJ 0.00038 U 0.00035 U 0.0002 U 0.00028 U 0.0003 U 0.00033 U 0.00038 U 0.00029 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-045a CFMW-047 CFMW-047 CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-053a CFMW-053a CFMW-053a

8/12/2016 6/21/2016 6/21/2016 8/20/2016 8/20/2016 6/22/2016 6/22/2016 6/22/2016 8/17/2016 8/17/2016 8/17/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12

CFMW-045a-SO-10-12 CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-050-SO-0.5-2 CFMW-DUP17-SO CFMW-050-SO-10-12 CFMW-DUP22-SO CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12

0.00034 U 0.00034 U 0.00031 U 0.0003 U 0.00037 U 0.00051 U 0.00033 U 0.00033 U 0.00037 U 0.00045 U 0.00035 UJ

0.00015 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00023 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U 0.00016 UJ

0.00039 U 0.00039 U 0.00036 U 0.00035 U 0.00043 U 0.0006 U 0.00038 U 0.00038 U 0.00043 U 0.00052 U 0.00041 UJ

0.00025 U 0.00025 U 0.00023 U 0.00022 U 0.00027 U 0.00038 U 0.00024 U 0.00024 U 0.00028 U 0.00033 U 0.00026 UJ

0.0003 U 0.0003 U 0.00028 U 0.00027 U 0.00033 U 0.00046 U 0.0003 U 0.00029 U 0.00033 U 0.0004 U 0.00031 UJ

0.00037 U 0.00037 U 0.00033 U 0.00033 U 0.0004 U 0.00056 U 0.00036 U 0.00035 U 0.0004 U 0.00048 U 0.00038 UJ

0.000099 U 0.000098 U 0.000089 U 0.000088 U 0.00011 UJ 0.00015 U 0.000095 U 0.000094 U 0.00011 U 0.00013 U 0.0001 UJ

0.00029 U 0.00029 U 0.00026 U 0.00026 U 0.00031 UJ 0.00043 U 0.00028 U 0.00027 U 0.00031 U 0.00038 U 0.00029 UJ

0.00042 U 0.00042 U 0.00038 U 0.00038 U 0.00045 U 0.00064 U 0.00041 U 0.0004 U 0.00046 U 0.00055 U 0.00043 U

0.00013 U 0.00012 U 0.00011 U 0.00011 U 0.00014 UJ 0.00019 U 0.00012 U 0.00012 U 0.00014 U 0.00017 U 0.00013 UJ

0.000099 U 0.000098 U 0.000089 U 0.000088 U 0.00011 U 0.00015 U 0.000095 U 0.000094 U 0.00011 U 0.00013 U 0.0001 U

0.00015 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00023 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U 0.00016 UJ

0.00011 U 0.00011 U 0.000098 U 0.000096 U 0.00012 U 0.00016 U 0.0001 U 0.0001 U 0.00012 U 0.00014 U 0.00011 UJ

0.00012 U 0.00012 U 0.00011 U 0.0001 U 0.00013 U 0.00018 U 0.00011 U 0.00011 U 0.00013 UJ 0.00015 UJ 0.00012 UJ

0.0029 J 0.0075 0.0025 J 0.0018 J 0.00075 U 0.0063 J 0.0043 0.0019 J 0.0034 J 0.0034 J 0.0029 J

0.00084 U 0.00084 U 0.00076 U 0.00075 U 0.00091 U 0.0013 U 0.00082 U 0.00081 U 0.00093 U 0.0011 U 0.00087 UJ

0.002 U 0.002 U 0.0018 U 0.0018 U 0.0021 U 0.003 U 0.0019 U 0.0019 U 0.0022 U 0.0026 U 0.002 UJ

0.017 0.11 J+ 0.013 J+ 0.014 0.001 U 0.072 J+ 0.06 J+ 0.016 J+ 0.042 0.036 0.012 J

0.00046 J 0.0009 0.00056 J 0.0013 J 0.00019 U 0.0009 J 0.00037 J 0.00065 J 0.00064 J 0.00052 J 0.00062 J

0.00012 U 0.00012 U 0.00011 U 0.0001 U 0.00013 U 0.00018 U 0.00011 U 0.00011 U 0.00013 U 0.00015 U 0.00012 U

0.00029 U 0.00029 U 0.00026 UJ 0.00026 U 0.00031 U 0.00043 U 0.00028 U 0.00027 U 0.00031 U 0.00038 U 0.00029 U

0.0006 J 0.0006 J 0.00095 0.00045 J 0.00042 U 0.00058 U 0.00037 U 0.00037 U 0.0011 J 0.00051 UJ 0.0004 UJ

0.00039 U 0.00038 U 0.00035 U 0.00034 U 0.00042 U 0.00058 U 0.00037 U 0.00037 U 0.00042 U 0.00051 U 0.0004 U

0.00013 U 0.00012 U 0.00011 U 0.00011 U 0.00014 U 0.00019 U 0.00012 U 0.00012 U 0.00014 U 0.00017 U 0.00013 UJ

0.00015 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00023 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U 0.00016 UJ

0.00013 U 0.00013 U 0.00012 U 0.00012 U 0.00015 U 0.0002 U 0.00013 U 0.00013 U 0.00015 U 0.00018 U 0.00014 U

0.00031 U 0.00031 U 0.00028 U 0.00028 U 0.00034 U 0.00047 U 0.0003 U 0.0003 U 0.00034 U 0.00041 U 0.00032 U

0.00019 U 0.00019 U 0.00017 U 0.00017 U 0.0002 U 0.00028 U 0.00018 U 0.00018 U 0.00021 U 0.00025 U 0.00019 UJ

0.00034 U 0.00034 U 0.00031 U 0.0003 U 0.00037 U 0.00051 U 0.00033 U 0.00033 U 0.00037 U 0.00045 U 0.00035 U

0.0002 U 0.0002 U 0.00018 U 0.00018 U 0.00021 U 0.0003 U 0.00019 U 0.00019 U 0.00022 U 0.00026 U 0.0002 UJ

0.00013 U 0.00013 U 0.00012 U 0.00012 U 0.00015 U 0.0002 U 0.00013 U 0.00013 U 0.00015 U 0.00018 U 0.00014 UJ

0.0012 0.00041 U 0.00037 U 0.0055 J 0.00045 U 0.00062 U 0.0004 U 0.00082 J 0.00045 U 0.00054 U 0.00042 U

0.00034 U 0.00034 U 0.00031 U 0.0003 U 0.00037 U 0.00051 U 0.00033 U 0.00033 U 0.00037 U 0.00045 U 0.00035 UJ

0.00029 U 0.00029 U 0.00026 U 0.00026 U 0.00031 U 0.00043 U 0.00028 U 0.00027 U 0.00031 U 0.00038 U 0.00029 UJ

0.00043 J 0.00016 U 0.00054 J 0.00039 J 0.00017 U 0.00024 U 0.00016 U 0.00033 J 0.00018 U 0.00021 U 0.00029 J

0.00011 U 0.00011 U 0.000098 U 0.000096 U 0.00012 U 0.00016 U 0.0001 U 0.0001 U 0.00012 U 0.00014 U 0.00011 UJ

0.00015 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00023 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U 0.00016 UJ

0.00081 U 0.0045 0.00073 U 0.00072 UJ 0.00087 U 0.0016 J 0.0025 J 0.00077 U 0.00089 U 0.0011 U 0.00083 U

0.00015 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00023 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U 0.00016 UJ

0.0013 0.00045 U 0.0017 0.0076 J 0.00048 U 0.00068 U 0.00043 U 0.0011 0.00055 J 0.00059 U 0.0017 J

0.00029 U 0.00029 U 0.00026 U 0.00026 U 0.00031 U 0.00043 U 0.00028 U 0.00027 U 0.00031 U 0.00038 U 0.00029 UJ

0.00092 0.000098 U 0.0014 0.0011 0.00011 U 0.00031 J 0.000095 UJ 0.00096 0.00011 U 0.00013 U 0.00044 J

0.00036 J 0.00014 U 0.00057 J 0.00034 J 0.00015 U 0.00022 U 0.00014 U 0.00033 J 0.00016 U 0.00019 U 0.00017 J

0.00013 U 0.00013 U 0.00012 U 0.00012 U 0.00015 U 0.0002 U 0.00013 U 0.00013 U 0.00015 U 0.00018 U 0.00014 UJ

0.00025 U 0.00025 U 0.00023 U 0.00022 U 0.00027 U 0.00038 U 0.00024 U 0.00024 U 0.00028 U 0.00033 U 0.00026 UJ

0.0015 0.00058 J 0.002 0.0024 0.00033 J 0.00094 J 0.00028 J 0.0015 0.00044 J 0.00045 J 0.0011 J

0.00035 U 0.00035 U 0.00032 U 0.00031 U 0.00038 U 0.00053 U 0.00034 U 0.00033 U 0.00038 U 0.00046 U 0.00036 UJ

0.00009 U 0.000089 U 0.00008.1 U 0.00008 U 0.000097 U 0.00014 U 0.000087 U 0.000086 U 0.000098 U 0.00012 U 0.000092 UJ

0.00023 U 0.00023 U 0.00021 U 0.00021 U 0.00025 U 0.00035 U 0.00023 U 0.00022 U 0.00026 U 0.00031 U 0.00024 UJ

0.0003 U 0.0003 U 0.00028 U 0.00027 U 0.00033 U 0.00046 U 0.0003 U 0.00029 U 0.00033 U 0.0004 U 0.00031 UJ

0.00035 U 0.00035 U 0.00032 U 0.00031 U 0.00038 U 0.00053 U 0.00034 U 0.00033 UJ 0.00038 U 0.00046 U 0.00036 UJ
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-054 CFMW-054 CFMW-056a CFMW-056a CFMW-056a CFMW-057a CFMW-057a CFMW-059a CFMW-059a CFMW-061 CFMW-061

6/20/2016 6/20/2016 7/15/2016 7/15/2016 7/15/2016 7/27/2016 7/27/2016 7/22/2016 7/22/2016 7/12/2016 7/12/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0.5-2 CFMW-056a-SO-10-12 CFMW-057a-SO-0.5-2 CFMW-057a-SO-10-12 CFMW-059a-SO-0.5-2 CFMW-059a-SO-10-12 CFMW-061-SO-0.5-2 CFMW-061-SO-10-12

0.00047 U 0.00029 U 0.00046 U 0.00038 U 0.00035 U 0.00033 U 0.00033 U 0.00034 U 0.00033 U 0.00032 U 0.00027 U

0.00021 U 0.00013 U 0.00021 UJ 0.00017 UJ 0.00016 UJ 0.00015 U 0.00015 U 0.00015 U 0.00015 U 0.00014 U 0.00012 U

0.00055 U 0.00033 U 0.00053 U 0.00044 U 0.00041 U 0.00038 U 0.00039 U 0.00039 U 0.00038 U 0.00037 U 0.00032 U

0.00035 U 0.00021 U 0.00034 U 0.00028 U 0.00026 U 0.00024 U 0.00025 U 0.00025 U 0.00024 U 0.00024 U 0.0002 U

0.00042 U 0.00026 U 0.00041 U 0.00034 U 0.00032 U 0.0003 U 0.0003 U 0.0003 U 0.00029 U 0.00029 U 0.00024 U

0.00051 U 0.00031 U 0.0005 U 0.00041 U 0.00038 U 0.00036 U 0.00036 U 0.00036 U 0.00035 U 0.00034 U 0.00029 U

0.00014 U 0.000083 U 0.00013 UJ 0.00011 UJ 0.0001 UJ 0.000096 U 0.000097 U 0.000097 U 0.000094 U 0.000092 U 0.000079 U

0.0004 U 0.00024 U 0.00039 U 0.00032 U 0.0003 UJ 0.00028 U 0.00028 U 0.00028 U 0.00027 U 0.00027 U 0.00023 U

0.00058 U 0.00035 U 0.00057 U 0.00047 U 0.00044 U 0.00041 U 0.00041 UJ 0.00042 UJ 0.0004 UJ 0.00039 U 0.00034 U

0.00017 U 0.00011 U 0.00017 U 0.00014 U 0.00013 U 0.00012 U 0.00012 UJ 0.00012 U 0.00012 U 0.00012 U 0.0001 U

0.00014 J 0.000083 U 0.00013 U 0.00011 U 0.0001 U 0.000096 U 0.000097 U 0.000097 U 0.000094 U 0.000092 U 0.000079 U

0.00021 U 0.00013 U 0.00021 U 0.00017 U 0.00016 U 0.00015 U 0.00015 U 0.00015 U 0.00015 U 0.00014 U 0.00012 U

0.00015 U 0.00009 U 0.00014 U 0.00012 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U 0.0001 U 0.0001 U 0.000086 U

0.00016 U 0.000098 U 0.00016 U 0.00013 U 0.00012 U 0.00011 U 0.00011 U 0.00012 U 0.00011 U 0.00011 U 0.000093 U

0.0043 J 0.0019 J 0.00093 U 0.00077 U 0.00072 U 0.0022 J 0.0044 J- 0.00068 U 0.00066 U 0.0076 0.0043 

0.0012 U 0.00071 U 0.0011 U 0.00094 U 0.00087 U 0.00082 U 0.00083 U 0.00083 U 0.00081 U 0.00079 U 0.0011 J

0.0028 U 0.0017 U 0.0027 U 0.0022 U 0.0021 U 0.0019 U 0.002 UJ 0.002 U 0.0019 U 0.0019 U 0.0016 U

0.056 J+ 0.011 J+ 0.0013 U 0.034 J+ 0.00099 U 0.025 0.0069 J- 0.051 0.01 0.074 J+ 0.021 J+

0.00092 J 0.00072 J 0.00024 U 0.0002 U 0.00019 U 0.00017 U 0.00018 U 0.00018 U 0.00036 J 0.00052 J 0.00078 

0.00016 U 0.000098 U 0.00016 UJ 0.00013 UJ 0.00012 UJ 0.00011 U 0.00011 UJ 0.00012 U 0.00011 U 0.00011 U 0.000093 U

0.0004 U 0.00024 U 0.00039 U 0.00032 U 0.0003 U 0.00028 U 0.00028 U 0.00028 U 0.00027 U 0.00027 U 0.00023 U

0.00053 U 0.00098 0.00052 U 0.00043 U 0.0004 U 0.00037 U 0.00038 U 0.00038 U 0.00056 J 0.00052 J 0.00093 

0.00053 U 0.00032 U 0.00052 UJ 0.00043 UJ 0.0004 UJ 0.00037 U 0.00038 U 0.00038 U 0.00037 U 0.00036 U 0.00031 U

0.00017 U 0.00011 U 0.00017 U 0.00014 U 0.00013 U 0.00012 U 0.00012 U 0.00012 U 0.00012 U 0.00012 U 0.0001 U

0.00021 U 0.00013 U 0.00021 U 0.00017 U 0.00016 U 0.00015 U 0.00015 U 0.00015 U 0.00015 U 0.00014 U 0.00012 U

0.00019 U 0.00011 U 0.00018 UJ 0.00015 UJ 0.00014 UJ 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00011 U

0.00043 U 0.00026 U 0.00042 U 0.00035 U 0.00033 U 0.0003 U 0.00031 U 0.00031 U 0.0003 U 0.00029 U 0.00025 U

0.00026 U 0.00016 U 0.00025 U 0.00021 U 0.0002 U 0.00018 U 0.00018 U 0.00019 U 0.00018 U 0.00018 U 0.00015 U

0.00047 U 0.00029 U 0.00046 U 0.00038 U 0.00035 U 0.00033 U 0.00033 U 0.00034 U 0.00033 U 0.00032 U 0.00027 U

0.00027 U 0.00017 U 0.00027 U 0.00022 U 0.0002 U 0.00019 U 0.00019 U 0.00019 U 0.00019 U 0.00018 U 0.00016 U

0.00019 U 0.00011 U 0.00018 U 0.00015 U 0.00014 U 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00011 U

0.00057 U 0.0027 0.00056 U 0.00046 U 0.00044 J 0.0004 U 0.00041 U 0.00041 U 0.00039 U 0.00092 0.0017 

0.00047 U 0.00029 U 0.00046 U 0.00038 U 0.00035 U 0.00033 U 0.00033 U 0.00034 U 0.00033 U 0.00032 U 0.00027 U

0.0004 U 0.00024 U 0.00039 UJ 0.00032 UJ 0.0003 UJ 0.00028 U 0.00028 U 0.00028 U 0.00027 U 0.00027 U 0.00023 U

0.00022 U 0.0013 0.00022 U 0.00018 U 0.00017 U 0.00016 U 0.00016 U 0.00016 U 0.0003 J 0.00015 U 0.00055 J

0.00015 U 0.00009 U 0.00014 U 0.00012 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U 0.0001 U 0.0001 U 0.000086 U

0.00021 U 0.00019 J 0.00021 U 0.00017 U 0.00016 U 0.00015 U 0.00015 U 0.00015 U 0.00015 U 0.00014 U 0.00012 U

0.0025 J 0.00068 U 0.0011 U 0.0009 U 0.00084 U 0.00078 U 0.00079 U 0.0008 U 0.00077 U 0.00076 U 0.00065 U

0.00021 U 0.00013 U 0.00021 U 0.00017 U 0.00016 U 0.00015 U 0.00015 U 0.00015 U 0.00015 U 0.00014 U 0.00012 U

0.00062 U 0.0047 0.0006 U 0.0005 U 0.0005 J 0.00043 U 0.00044 U 0.00044 U 0.0012 0.0009 0.0025 

0.0004 U 0.00024 U 0.00039 U 0.00032 U 0.0003 U 0.00028 U 0.00028 U 0.00028 U 0.00027 U 0.00027 U 0.00023 U

0.0003 J 0.0033 0.00013 U 0.00011 U 0.0001 U 0.000096 U 0.00026 J 0.000097 U 0.001 0.00034 J 0.0014 

0.00028 J 0.0011 0.00019 U 0.00016 U 0.00015 U 0.00014 U 0.00014 U 0.00014 U 0.00033 J 0.00013 U 0.00043 J

0.00019 U 0.00011 U 0.00018 U 0.00015 U 0.00014 U 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00013 U 0.00011 U

0.00035 U 0.00021 U 0.00034 U 0.00028 U 0.00026 U 0.00024 U 0.00025 U 0.00025 U 0.00024 U 0.00024 U 0.0002 U

0.00082 J 0.0044 0.00023 U 0.00019 U 0.0006 J 0.00017 U 0.00053 J 0.0011 0.0014 0.0011 0.0025 

0.00048 U 0.00029 U 0.00047 U 0.00039 U 0.00036 U 0.00034 U 0.00034 U 0.00035 U 0.00033 U 0.00033 U 0.00028 U

0.00012 U 0.000075 U 0.00012 U 0.0001 U 0.000093 U 0.000087 U 0.000088 U 0.000089 U 0.000086 U 0.000084 U 0.000072 U

0.00032 U 0.0002 U 0.00031 U 0.00026 U 0.00024 U 0.00023 U 0.00023 U 0.00023 U 0.00022 U 0.00022 U 0.00019 U

0.00042 U 0.00026 U 0.00041 U 0.00034 U 0.00032 U 0.0003 U 0.0003 U 0.0003 U 0.00029 U 0.00029 U 0.00024 U

0.00048 U 0.00029 U 0.00047 U 0.00039 U 0.00036 U 0.00034 U 0.00034 U 0.00035 U 0.00033 U 0.00033 U 0.00028 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-064 CFMW-064 CFSB-001 CFSB-001 CFSB-002 CFSB-002 CFSB-003 CFSB-003 CFSB-004 CFSB-004 CFSB-005

7/11/2016 7/11/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFMW-064-SO-0.5-2 CFMW-064-SO-10-12 CFSB-001-SO-0.5-2 CFSB-001-SO-10-12 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0.5-2 CFSB-003-SO-10-12 CFSB-004-SO-0.5-2 CFSB-004-SO-10-12 CFSB-005-SO-0.5-2

0.00042 U 0.00058 U 0.00041 U 0.00033 U 0.00038 U 0.00036 U 0.00031 U 0.00034 U 0.00043 U 0.00038 U 0.00032 U

0.00019 U 0.00026 U 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00014 U 0.00015 U 0.00019 U 0.00017 U 0.00014 U

0.00048 UJ 0.00068 UJ 0.00047 U 0.00038 U 0.00044 U 0.00042 U 0.00036 U 0.00039 U 0.00049 U 0.00044 U 0.00037 U

0.00031 U 0.00043 U 0.0003 U 0.00024 U 0.00028 U 0.00027 U 0.00023 U 0.00025 U 0.00031 U 0.00028 U 0.00024 U

0.00037 U 0.00052 U 0.00036 U 0.00029 U 0.00034 U 0.00032 U 0.00028 U 0.00031 U 0.00038 U 0.00034 U 0.00029 U

0.00045 U 0.00063 U 0.00044 U 0.00036 U 0.00041 U 0.00039 U 0.00034 U 0.00037 U 0.00046 U 0.00041 U 0.00035 U

0.00012 U 0.00017 U 0.00012 U 0.000095 U 0.00011 U 0.0001 U 0.000091 U 0.000099 U 0.00012 U 0.00011 U 0.000093 U

0.00035 U 0.00049 U 0.00034 U 0.00028 U 0.00032 U 0.0003 U 0.00026 U 0.00029 U 0.00036 U 0.00032 U 0.00027 U

0.00052 U 0.00072 U 0.0005 U 0.00041 U 0.00047 U 0.00045 U 0.00039 U 0.00042 U 0.00053 U 0.00047 U 0.0004 U

0.00015 U 0.00021 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U 0.00012 U 0.00013 U 0.00016 U 0.00014 U 0.00012 U

0.00012 U 0.00017 U 0.00012 U 0.000095 U 0.00011 U 0.0001 U 0.000091 U 0.000099 U 0.00012 U 0.00011 U 0.000093 U

0.00019 U 0.00026 U 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00014 U 0.00015 U 0.00019 U 0.00017 U 0.00014 U

0.00013 U 0.00018 U 0.00013 U 0.0001 U 0.00012 U 0.00011 U 0.000099 U 0.00011 U 0.00013 U 0.00012 U 0.0001 U

0.00014 U 0.0002 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U 0.00011 U 0.00012 U 0.00015 U 0.00013 U 0.00011 U

0.011 0.014 0.00083 U 0.00067 U 0.00077 U 0.00073 U 0.00064 U 0.00069 U 0.00086 U 0.00077 U 0.00065 U

0.001 U 0.0014 U 0.001 U 0.00081 U 0.00094 U 0.00089 U 0.00078 U 0.00084 U 0.0011 U 0.00093 U 0.00079 U

0.0024 U 0.0034 U 0.0024 U 0.0019 U 0.0022 U 0.0021 U 0.0018 U 0.002 U 0.0025 U 0.0022 U 0.0019 U

0.18 0.098 0.029 0.0051 0.041 0.009 0.041 0.0039 J 0.019 0.0058 0.033 

0.0017 0.0022 0.00021 U 0.00017 U 0.0002 U 0.00019 U 0.0003 J 0.00018 U 0.00038 J 0.0002 U 0.00017 U

0.00014 U 0.0002 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U 0.00011 U 0.00012 U 0.00015 U 0.00013 U 0.00011 U

0.00035 UJ 0.00049 UJ 0.00034 UJ 0.00028 UJ 0.00032 UJ 0.0003 UJ 0.00026 UJ 0.00029 UJ 0.00036 UJ 0.00032 UJ 0.00027 UJ

0.0015 J- 0.00088 J- 0.00046 U 0.00037 U 0.00043 U 0.00041 U 0.00036 U 0.00039 U 0.0022 0.00043 U 0.001 

0.00047 U 0.00066 U 0.00046 U 0.00037 U 0.00043 U 0.00041 U 0.00036 U 0.00039 U 0.00048 U 0.00043 U 0.00036 U

0.00015 U 0.00021 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U 0.00012 U 0.00013 U 0.00016 U 0.00014 U 0.00012 U

0.00019 U 0.00026 U 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00014 U 0.00015 U 0.00019 U 0.00017 U 0.00014 U

0.00017 U 0.00023 U 0.00016 U 0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00013 U 0.00017 U 0.00015 U 0.00013 U

0.00039 U 0.00054 U 0.00038 UJ 0.0003 UJ 0.00035 UJ 0.00033 UJ 0.00029 UJ 0.00031 UJ 0.00039 UJ 0.00035 UJ 0.00029 UJ

0.00023 U 0.00032 U 0.00023 U 0.00018 U 0.00021 U 0.0002 U 0.00017 U 0.00019 U 0.00024 U 0.00021 U 0.00018 U

0.00042 U 0.00058 U 0.00041 U 0.00033 U 0.00038 U 0.00036 U 0.00031 U 0.00034 U 0.00043 U 0.00038 U 0.00032 U

0.00024 U 0.00034 U 0.00024 U 0.00019 U 0.00022 U 0.00021 U 0.00018 U 0.0002 U 0.00025 U 0.00022 U 0.00019 U

0.00017 U 0.00023 U 0.00016 U 0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00013 U 0.00017 U 0.00015 U 0.00013 U

0.0025 J- 0.0077 J- 0.00049 U 0.0004 U 0.00046 U 0.00044 U 0.00038 U 0.00041 U 0.00052 U 0.00046 U 0.00039 U

0.00042 U 0.00058 U 0.00041 U 0.00033 U 0.00038 U 0.00036 U 0.00031 U 0.00034 U 0.00043 U 0.00038 U 0.00032 U

0.00035 U 0.00049 U 0.00034 U 0.00028 U 0.00032 U 0.0003 U 0.00026 U 0.00029 U 0.00036 U 0.00032 U 0.00027 U

0.00083 J 0.0032 0.00019 U 0.00016 U 0.00018 U 0.00017 U 0.00015 U 0.00016 U 0.0002 U 0.00018 U 0.00015 U

0.00013 U 0.00018 U 0.00013 U 0.0001 U 0.00012 U 0.00011 U 0.000099 U 0.00011 U 0.00013 U 0.00012 U 0.0001 U

0.00019 U 0.00039 J 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00014 U 0.00015 U 0.00019 U 0.00017 U 0.00014 U

0.00099 U 0.0014 U 0.00096 U 0.00078 U 0.0009 U 0.00085 U 0.00074 U 0.00081 U 0.001 U 0.00089 U 0.00076 U

0.00019 U 0.00026 U 0.00018 U 0.00015 U 0.00017 U 0.00016 U 0.00014 U 0.00015 U 0.00019 U 0.00017 U 0.00014 U

0.004 0.012 0.00054 U 0.00043 U 0.0005 U 0.00047 U 0.00041 U 0.00045 U 0.001 J 0.0005 U 0.00042 U

0.00035 U 0.00049 U 0.00034 U 0.00028 U 0.00032 U 0.0003 U 0.00026 U 0.00029 U 0.00036 U 0.00032 U 0.00027 U

0.0024 0.008 0.00012 U 0.000095 U 0.00011 U 0.00015 J 0.000091 U 0.00013 J 0.00048 J 0.00011 U 0.00014 J

0.00078 J 0.0028 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00013 U 0.00014 U 0.00018 U 0.00016 U 0.00013 U

0.00017 U 0.00023 U 0.00016 U 0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00013 U 0.00017 U 0.00015 U 0.00013 U

0.00031 U 0.00043 U 0.0003 U 0.00024 U 0.00028 U 0.00027 U 0.00023 U 0.00025 U 0.00031 U 0.00028 U 0.00024 U

0.004 0.01 0.0002 U 0.00016 U 0.00019 U 0.00024 J 0.00025 J 0.00023 J 0.00098 J 0.00025 J 0.00034 J

0.00043 U 0.0006 U 0.00042 U 0.00034 U 0.00039 U 0.00037 U 0.00032 U 0.00035 U 0.00044 U 0.00039 U 0.00033 U

0.00011 U 0.00015 U 0.00011 U 0.000087 U 0.0001 U 0.000095 U 0.000083 U 0.00009 U 0.00011 U 0.000099 U 0.000084 U

0.00029 U 0.0004 U 0.00028 U 0.00023 U 0.00026 U 0.00025 U 0.00022 U 0.00023 U 0.00029 U 0.00026 U 0.00022 U

0.00037 UJ 0.00052 UJ 0.00036 U 0.00029 U 0.00034 U 0.00032 U 0.00028 U 0.00031 U 0.00038 U 0.00034 U 0.00029 U

0.00043 U 0.0006 U 0.00042 U 0.00034 U 0.00039 U 0.00037 U 0.00032 U 0.00035 U 0.00044 U 0.00039 U 0.00033 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-005 CFSB-006 CFSB-006 CFSB-007 CFSB-007 CFSB-008 CFSB-008 CFSB-008 CFSB-009 CFSB-009 CFSB-010

5/25/2016 5/23/2016 5/23/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/21/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-005-SO-10-12 CFSB-006-SO-0.5-2 CFSB-006-SO-10-12 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0.5-2 CFSB-DUP4-SO CFSB-008-SO-10-12 CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-010-SO-0.5-2

0.00032 U 0.00038 U 0.00036 U 0.0003 U 0.00031 U 0.0003 U 0.00034 U 0.00046 U 0.00029 U 0.00043 U 0.00039 U

0.00014 U 0.00017 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00021 U 0.00013 U 0.00019 U 0.00017 U

0.00037 UJ 0.00043 U 0.00042 U 0.00035 U 0.00036 U 0.00035 U 0.0004 U 0.00054 U 0.00034 U 0.0005 U 0.00045 U

0.00024 U 0.00028 U 0.00027 U 0.00022 U 0.00023 U 0.00022 U 0.00025 U 0.00034 U 0.00022 U 0.00032 U 0.00029 U

0.00029 U 0.00034 U 0.00032 U 0.00027 U 0.00028 U 0.00027 U 0.00031 U 0.00041 U 0.00026 U 0.00038 U 0.00035 U

0.00035 U 0.00041 U 0.00039 U 0.00033 U 0.00034 U 0.00032 U 0.00037 U 0.0005 U 0.00032 U 0.00046 U 0.00042 U

0.000093 U 0.00011 U 0.0001 U 0.000087 U 0.00009 U 0.000087 U 0.000099 U 0.00013 U 0.000085 U 0.00012 U 0.00011 U

0.00027 U 0.00032 U 0.0003 U 0.00025 U 0.00026 U 0.00025 U 0.00029 U 0.00039 U 0.00025 U 0.00036 U 0.00033 U

0.0004 U 0.00046 U 0.00045 U 0.00037 U 0.00038 U 0.00037 U 0.00042 U 0.00057 U 0.00036 U 0.00053 U 0.00048 U

0.00012 U 0.00014 U 0.00013 U 0.00011 U 0.00011 U 0.00011 U 0.00013 U 0.00017 U 0.00011 U 0.00016 U 0.00014 U

0.000093 U 0.00011 U 0.0001 U 0.000087 U 0.00009 U 0.000087 U 0.000099 U 0.00013 U 0.000085 U 0.00012 U 0.00011 U

0.00014 U 0.00017 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00021 U 0.00013 U 0.00019 U 0.00017 U

0.0001 U 0.00012 U 0.00011 U 0.000095 U 0.000098 U 0.000094 U 0.00011 U 0.00015 U 0.000093 U 0.00014 U 0.00012 U

0.00011 U 0.00013 U 0.00012 U 0.0001 U 0.00011 U 0.0001 U 0.00012 U 0.00016 U 0.0001 U 0.00015 U 0.00013 U

0.00065 U 0.0015 J 0.00073 U 0.00061 U 0.00063 U 0.0009 J 0.00069 U 0.00094 U 0.0006 U 0.0023 J 0.00079 U

0.00079 U 0.00093 U 0.0009 U 0.00075 U 0.00077 U 0.00074 U 0.00085 U 0.0011 U 0.00073 U 0.0011 U 0.00096 U

0.0019 U 0.0022 U 0.0021 U 0.0018 U 0.0018 U 0.0017 U 0.002 U 0.0027 U 0.0017 U 0.0025 U 0.0023 U

0.0071 0.031 0.019 0.042 0.0034 J 0.048 0.045 0.014 0.022 0.031 0.027 

0.00024 J 0.0002 U 0.00019 U 0.00044 J 0.00016 U 0.00024 J 0.00051 J 0.00024 U 0.00016 U 0.00047 J 0.00042 J

0.00011 U 0.00013 U 0.00012 U 0.0001 U 0.00011 U 0.0001 U 0.00012 U 0.00016 U 0.0001 U 0.00015 U 0.00013 U

0.00027 UJ 0.00032 U 0.0003 U 0.00025 UJ 0.00026 UJ 0.00025 U 0.00029 U 0.00039 U 0.00025 U 0.00036 U 0.00033 U

0.00036 U 0.00042 U 0.00041 U 0.00034 U 0.00035 U 0.00034 U 0.00039 U 0.00052 U 0.00033 U 0.00048 U 0.00086 J

0.00036 U 0.00042 U 0.00041 U 0.00034 U 0.00035 U 0.00034 U 0.00039 U 0.00052 U 0.00033 U 0.00048 U 0.00044 U

0.00012 U 0.00014 U 0.00013 U 0.00011 U 0.00011 U 0.00011 U 0.00013 U 0.00017 U 0.00011 U 0.00016 U 0.00014 U

0.00014 U 0.00017 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00021 U 0.00013 U 0.00019 U 0.00017 U

0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00018 U 0.00012 U 0.00017 U 0.00015 U

0.0003 UJ 0.00035 U 0.00033 U 0.00028 UJ 0.00029 UJ 0.00028 U 0.00032 U 0.00043 U 0.00027 U 0.00039 U 0.00036 U

0.00018 U 0.00021 U 0.0002 U 0.00017 U 0.00017 U 0.00017 U 0.00019 U 0.00026 U 0.00016 U 0.00024 U 0.00022 U

0.00032 U 0.00038 U 0.00036 U 0.0003 U 0.00031 U 0.0003 U 0.00034 U 0.00046 U 0.00029 U 0.00043 U 0.00039 U

0.00019 U 0.00022 U 0.00021 U 0.00017 U 0.00018 U 0.00017 U 0.0002 U 0.00027 U 0.00017 U 0.00025 U 0.00023 U

0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00018 U 0.00012 U 0.00017 U 0.00015 U

0.00039 UJ 0.00045 U 0.00044 U 0.00037 U 0.00038 U 0.00036 U 0.00041 U 0.00056 U 0.00036 U 0.00052 U 0.00047 U

0.00032 U 0.00038 U 0.00036 U 0.0003 U 0.00031 U 0.0003 U 0.00034 U 0.00046 U 0.00029 U 0.00043 U 0.00039 U

0.00027 UJ 0.00032 U 0.0003 U 0.00025 U 0.00026 U 0.00025 U 0.00029 U 0.00039 U 0.00025 U 0.00036 U 0.00033 U

0.00015 U 0.00018 U 0.00017 U 0.00014 U 0.00015 U 0.00014 U 0.00016 U 0.00022 U 0.00014 U 0.0002 U 0.00043 J

0.0001 U 0.00012 U 0.00011 U 0.000095 U 0.000098 U 0.000094 U 0.00011 U 0.00015 U 0.000093 U 0.00014 U 0.00012 U

0.00014 U 0.00017 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00021 U 0.00013 U 0.00019 U 0.00017 U

0.00076 U 0.0031 J 0.00086 U 0.00071 U 0.00074 U 0.0029 J 0.00081 UJ 0.0011 U 0.0028 J 0.001 U 0.00092 U

0.00014 U 0.00017 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00021 U 0.00013 U 0.00019 U 0.00017 U

0.00042 UJ 0.00049 U 0.00048 U 0.0004 U 0.00041 U 0.00039 UJ 0.00078 J 0.00061 U 0.00039 U 0.00056 U 0.0006 J

0.00027 U 0.00032 U 0.0003 U 0.00025 U 0.00026 U 0.00025 U 0.00029 U 0.00054 J 0.00025 U 0.00036 U 0.00033 U

0.000093 U 0.00023 J 0.00017 J 0.000087 U 0.00009 U 0.000087 UJ 0.00017 J 0.00013 U 0.000085 U 0.00012 U 0.00094 J

0.00014 U 0.00016 U 0.00015 U 0.00013 U 0.00013 U 0.00013 U 0.00014 U 0.00019 U 0.00012 U 0.00018 U 0.00039 J

0.00013 U 0.00015 U 0.00014 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00018 U 0.00012 U 0.00017 U 0.00015 U

0.00024 U 0.00028 U 0.00027 U 0.00022 U 0.00023 U 0.00022 U 0.00025 U 0.00034 U 0.00022 U 0.00032 U 0.00029 U

0.00025 J 0.0004 J 0.00031 J 0.00024 J 0.00016 U 0.00072 J 0.00061 J 0.00023 U 0.0003 J 0.00031 J 0.0011 

0.00033 U 0.00039 U 0.00037 U 0.00031 U 0.00032 U 0.00031 U 0.00035 U 0.00047 U 0.0003 U 0.00044 U 0.0004 U

0.000084 U 0.000099 U 0.000095 U 0.000079 U 0.000082 U 0.000079 U 0.00009 U 0.00012 U 0.000078 U 0.00011 U 0.0001 U

0.00022 U 0.00026 U 0.00025 U 0.00021 U 0.00021 U 0.0002 U 0.00023 U 0.00032 U 0.0002 U 0.00029 U 0.00027 U

0.00029 UJ 0.00034 U 0.00032 U 0.00027 U 0.00028 U 0.00027 U 0.00031 U 0.00041 U 0.00026 U 0.00038 U 0.00035 U

0.00033 U 0.00039 U 0.00037 U 0.00031 U 0.00032 U 0.00031 U 0.00035 U 0.00047 U 0.0003 U 0.00044 U 0.0004 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-010 CFSB-011 CFSB-011 CFSB-012 CFSB-012 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-016 CFSB-016

5/21/2016 5/19/2016 5/19/2016 5/28/2016 5/28/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-010-SO-10-12 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12 CFSB-012-SO-0.5-2 CFSB-012-SO-10-12 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12 CFSB-016-SO-0.5-2 CFSB-016-SO-10-12

0.00036 U 0.00055 UJ 0.00033 U 0.00031 U 0.00047 U 0.00046 U 0.00033 U 0.00045 U 0.00035 U 0.00064 U 0.00027 U

0.00016 U 0.00024 UJ 0.00015 U 0.00014 U 0.00021 U 0.0002 U 0.00015 U 0.0002 U 0.00016 U 0.00028 U 0.00012 U

0.00042 U 0.00063 UJ 0.00038 U 0.00036 U 0.00055 U 0.00053 U 0.00038 U 0.00053 U 0.0004 U 0.00074 U 0.00032 U

0.00027 U 0.0004 UJ 0.00024 U 0.00023 U 0.00035 U 0.00034 U 0.00024 U 0.00034 U 0.00026 U 0.00047 U 0.0002 U

0.00032 U 0.00049 UJ 0.0003 U 0.00028 U 0.00042 U 0.00041 U 0.0003 U 0.00041 U 0.00031 U 0.00057 U 0.00024 U

0.00039 U 0.00059 UJ 0.00036 U 0.00034 U 0.00051 U 0.00049 U 0.00036 U 0.00049 U 0.00037 U 0.00069 U 0.00029 U

0.0001 U 0.00016 UJ 0.000096 U 0.00009 U 0.00014 U 0.00013 U 0.000096 U 0.00013 U 0.0001 U 0.00018 U 0.000079 U

0.0003 U 0.00046 UJ 0.00028 U 0.00026 U 0.0004 U 0.00038 U 0.00028 U 0.00038 U 0.00029 U 0.00053 U 0.00023 U

0.00044 U 0.00067 UJ 0.00041 U 0.00039 U 0.00058 U 0.00056 U 0.00041 U 0.00056 U 0.00043 U 0.00079 U 0.00034 U

0.00013 U 0.0002 UJ 0.00012 U 0.00011 U 0.00017 U 0.00017 U 0.00012 U 0.00017 U 0.00013 U 0.00023 U 0.0001 U

0.0001 U 0.00016 U 0.000096 U 0.00009 U 0.00014 U 0.00013 U 0.000096 U 0.00013 U 0.0001 U 0.00018 U 0.000079 U

0.00016 U 0.00024 UJ 0.00015 U 0.00014 U 0.00021 U 0.0002 U 0.00015 U 0.0002 U 0.00016 U 0.00028 U 0.00012 U

0.00011 U 0.00017 UJ 0.0001 U 0.000099 U 0.00015 U 0.00014 U 0.0001 U 0.00014 U 0.00011 U 0.0002 U 0.000086 U

0.00012 U 0.00019 UJ 0.00011 U 0.00011 U 0.00016 U 0.00016 U 0.00011 U 0.00016 U 0.00012 U 0.00022 U 0.000093 U

0.00073 U 0.0011 U 0.00067 U 0.0026 J 0.00096 U 0.0034 J 0.00067 U 0.0091 0.0007 U 0.028 0.00055 U

0.00089 U 0.0013 U 0.00082 U 0.00077 U 0.0012 U 0.0011 U 0.00082 U 0.0011 U 0.00086 U 0.0024 J 0.00067 U

0.0021 U 0.0032 UJ 0.0019 U 0.0018 U 0.0028 U 0.0027 U 0.0019 U 0.0027 U 0.002 U 0.0037 U 0.0016 U

0.013 0.042 J 0.019 0.03 0.014 0.071 0.0086 0.09 0.0054 0.19 0.0029 J

0.00048 J 0.00041 J- 0.00044 J 0.00046 J 0.00031 J 0.00024 U 0.00031 J 0.00024 U 0.00019 J 0.00033 U 0.00031 J

0.00012 U 0.00019 U 0.00011 U 0.00011 U 0.00016 U 0.00016 U 0.00011 U 0.00016 U 0.00012 U 0.00022 U 0.000093 U

0.0003 U 0.00046 UJ 0.00028 U 0.00026 U 0.0004 U 0.00038 U 0.00028 U 0.00038 U 0.00029 U 0.00053 U 0.00023 U

0.00052 J 0.00062 UJ 0.00037 U 0.00045 J 0.00063 J 0.00052 U 0.00058 J 0.00051 U 0.00039 U 0.0045 0.00031 U

0.00041 U 0.00062 UJ 0.00037 U 0.00035 U 0.00053 U 0.00052 U 0.00037 U 0.00051 U 0.00039 U 0.00072 U 0.00031 U

0.00013 U 0.0002 UJ 0.00012 U 0.00011 U 0.00017 U 0.00017 U 0.00012 U 0.00017 U 0.00013 U 0.00023 U 0.0001 U

0.00016 U 0.00024 U 0.00015 U 0.00014 U 0.00021 U 0.0002 U 0.00015 U 0.0002 U 0.00016 U 0.00028 U 0.00012 U

0.00014 U 0.00022 UJ 0.00013 U 0.00012 U 0.00019 U 0.00018 U 0.00013 U 0.00018 U 0.00014 U 0.00025 U 0.00011 U

0.00033 U 0.0005 U 0.0003 U 0.00029 U 0.00043 U 0.00042 U 0.0003 U 0.00042 U 0.00032 U 0.00059 U 0.00025 UJ

0.0002 U 0.0003 UJ 0.00018 U 0.00017 U 0.00026 U 0.00025 U 0.00018 U 0.00025 U 0.00019 U 0.00035 U 0.00015 U

0.00036 U 0.00055 UJ 0.00033 U 0.00031 U 0.00047 U 0.00046 U 0.00033 U 0.00045 U 0.00035 U 0.00064 U 0.00027 U

0.00021 U 0.00032 UJ 0.00019 U 0.00018 U 0.00027 U 0.00026 U 0.00019 U 0.00026 U 0.0002 U 0.00037 U 0.00016 U

0.00014 U 0.00022 UJ 0.00013 U 0.00012 U 0.00019 U 0.00018 U 0.00013 U 0.00018 U 0.00014 U 0.00025 U 0.00011 U

0.00074 J 0.00066 UJ 0.0004 U 0.00087 J+ 0.00057 U 0.00055 U 0.0004 U 0.00055 U 0.00042 U 0.00077 U 0.00055 J

0.00036 U 0.00055 UJ 0.00033 U 0.00031 U 0.00047 U 0.00046 U 0.00033 U 0.00045 U 0.00035 U 0.00064 U 0.00027 U

0.0003 U 0.00046 UJ 0.00028 U 0.00026 U 0.0004 U 0.00038 U 0.00028 U 0.00038 U 0.00029 U 0.00053 U 0.00023 U

0.00019 J 0.00026 UJ 0.00016 U 0.00033 J 0.00022 U 0.00022 U 0.00016 U 0.00022 U 0.00016 U 0.0003 U 0.00018 J

0.00011 U 0.00017 UJ 0.0001 U 0.000099 U 0.00015 U 0.00014 U 0.0001 U 0.00014 U 0.00011 U 0.0002 U 0.000086 U

0.00016 U 0.00024 UJ 0.00015 U 0.00014 U 0.00021 U 0.0002 U 0.00015 U 0.0002 U 0.00016 U 0.00028 U 0.00012 U

0.00085 U 0.27 J 0.0038 J 0.00074 U 0.0011 U 0.0058 J 0.00078 U 0.0022 J 0.00082 U 0.0054 J 0.00064 U

0.00016 U 0.00024 U 0.00015 U 0.00014 U 0.00021 U 0.0002 U 0.00015 U 0.0002 U 0.00016 U 0.00028 U 0.00012 U

0.001 0.00072 UJ 0.0007 J 0.0013 0.00062 U 0.0006 U 0.00043 U 0.0006 U 0.00056 J 0.00084 U 0.0011 

0.0003 U 0.00046 UJ 0.00028 U 0.00026 U 0.0004 U 0.00038 U 0.00028 U 0.00038 U 0.00029 U 0.00053 U 0.00023 U

0.00061 J 0.00016 UJ 0.00012 J 0.001 0.00049 J 0.00013 U 0.0002 J 0.00013 U 0.00032 J 0.00018 U 0.00069 J

0.00021 J 0.00023 UJ 0.00014 U 0.00036 J 0.0002 U 0.00019 U 0.00014 U 0.00019 U 0.00015 U 0.00027 U 0.0002 J

0.00014 U 0.00022 UJ 0.00013 U 0.00012 U 0.00019 U 0.00018 U 0.00013 U 0.00018 U 0.00014 U 0.00025 U 0.00011 U

0.00027 U 0.0004 UJ 0.00024 U 0.00023 U 0.00035 U 0.00034 U 0.00024 U 0.00034 U 0.00026 U 0.00047 U 0.0002 U

0.0013 0.00027 UJ 0.00044 J 0.0015 0.00082 J 0.00023 U 0.00039 J 0.00023 U 0.00047 J 0.00091 J 0.00094 

0.00037 U 0.00056 UJ 0.00034 U 0.00032 U 0.00048 U 0.00047 U 0.00034 U 0.00047 U 0.00036 U 0.00065 U 0.00028 U

0.000095 U 0.00014 UJ 0.000087 U 0.000082 U 0.00012 U 0.00012 U 0.000087 U 0.00012 U 0.000091 U 0.00017 U 0.000072 U

0.00025 U 0.00037 UJ 0.00023 U 0.00021 U 0.00032 U 0.00031 U 0.00023 U 0.00031 U 0.00024 U 0.00043 U 0.00019 U

0.00032 U 0.00049 UJ 0.0003 U 0.00028 U 0.00042 U 0.00041 U 0.0003 U 0.00041 U 0.00031 U 0.00057 U 0.00024 U

0.00037 U 0.00056 UJ 0.00034 U 0.00032 U 0.00048 U 0.00047 U 0.00034 U 0.00047 U 0.00036 U 0.00065 U 0.00028 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-019 CFSB-019 CFSB-019 CFSB-021 CFSB-021 CFSB-022 CFSB-022 CFSB-025 CFSB-025 CFSB-026 CFSB-026

6/4/2016 6/4/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016

0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0.5-2 CFSB-021-SO-10-12 CFSB-022-SO-0.5-2 CFSB-022-SO-10-12 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12

0.00052 U 0.00067 U 0.00036 U 0.00042 U 0.00024 U 0.00034 U 0.00024 U 0.001 U 0.00057 U 0.00096 U 0.00032 U

0.00023 U 0.0003 U 0.00016 U 0.00019 U 0.00011 U 0.00015 U 0.00011 U 0.00045 U 0.00025 U 0.00043 U 0.00014 U

0.00061 U 0.00078 U 0.00042 U 0.00048 U 0.00027 U 0.0004 U 0.00028 U 0.0012 U 0.00066 U 0.0011 U 0.00037 U

0.00039 U 0.0005 U 0.00027 U 0.00031 U 0.00017 U 0.00025 U 0.00018 U 0.00075 U 0.00042 U 0.0007 U 0.00023 U

0.00047 U 0.0006 U 0.00033 U 0.00037 U 0.00021 U 0.00031 U 0.00022 U 0.00091 U 0.00051 U 0.00085 U 0.00028 U

0.00057 U 0.00073 U 0.00039 U 0.00045 U 0.00026 U 0.00037 U 0.00026 U 0.0011 U 0.00061 U 0.001 U 0.00034 U

0.00015 U 0.00019 U 0.00011 U 0.00012 U 0.000069 U 0.0001 U 0.00007 U 0.00029 U 0.00016 U 0.00028 U 0.000092 U

0.00044 U 0.00057 U 0.00031 U 0.00035 U 0.0002 U 0.00029 U 0.0002 U 0.00086 U 0.00048 U 0.0008 U 0.00027 U

0.00065 U 0.00083 U 0.00045 U 0.00052 U 0.00029 U 0.00043 U 0.0003 U 0.0013 U 0.0007 U 0.0012 U 0.00039 U

0.00019 U 0.00025 U 0.00013 U 0.00015 U 0.000087 U 0.00013 U 0.000089 U 0.00037 U 0.00021 U 0.00035 U 0.00012 U

0.00015 U 0.00019 U 0.00011 U 0.00012 U 0.000069 U 0.0001 U 0.00007 U 0.00029 U 0.00016 U 0.00028 U 0.000092 U

0.00023 U 0.0003 U 0.00016 U 0.00019 U 0.00011 U 0.00015 U 0.00011 U 0.00045 U 0.00025 U 0.00043 U 0.00014 U

0.00017 U 0.00021 U 0.00012 U 0.00013 U 0.000075 U 0.00011 U 0.000076 U 0.00032 U 0.00018 U 0.0003 U 0.0001 U

0.00018 U 0.00023 U 0.00012 U 0.00014 U 0.00008.1 U 0.00012 U 0.000083 U 0.00035 U 0.00019 U 0.00033 U 0.00011 U

0.0011 U 0.0014 U 0.0015 J 0.00085 U 0.00048 U 0.0007 U 0.00049 U 0.021 0.0016 J 0.041 0.00064 U

0.0013 U 0.0017 U 0.0009 U 0.001 U 0.00059 U 0.00085 U 0.0006 U 0.0025 U 0.0014 U 0.0024 U 0.00079 U

0.0031 U 0.0039 U 0.0021 U 0.0024 U 0.0014 U 0.002 U 0.0014 U 0.0059 U 0.0033 U 0.0056 U 0.0019 U

0.0096 0.0088 J 0.016 J+ 0.022 0.0065 0.023 0.0059 0.25 J+ 0.012 J+ 0.31 J+ 0.014 J+

0.0012 J 0.00095 J 0.00048 J 0.00022 U 0.00012 U 0.00018 U 0.00013 U 0.00054 U 0.0003 U 0.0005 U 0.0004 J

0.00018 U 0.00023 U 0.00012 U 0.00014 U 0.00008.1 U 0.00012 U 0.000083 U 0.00035 U 0.00019 UJ 0.00033 U 0.00011 U

0.00044 U 0.00057 U 0.00031 U 0.00035 U 0.0002 U 0.00029 U 0.0002 U 0.00086 U 0.00048 U 0.0008 U 0.00027 U

0.00059 U 0.00076 U 0.00041 U 0.00047 U 0.00027 U 0.00039 U 0.00027 U 0.0033 0.00064 U 0.0038 0.00036 U

0.00059 U 0.00076 U 0.00041 U 0.00047 U 0.00027 U 0.00039 U 0.00027 U 0.0012 U 0.00064 U 0.0011 U 0.00036 U

0.00019 U 0.00025 U 0.00013 U 0.00015 U 0.000087 U 0.00013 U 0.000089 U 0.00037 U 0.00021 U 0.00035 U 0.00012 U

0.00023 U 0.0003 U 0.00016 U 0.00019 U 0.00011 U 0.00015 U 0.00011 U 0.00045 U 0.00025 U 0.00043 U 0.00014 U

0.00021 U 0.00027 U 0.00014 U 0.00017 U 0.000093 U 0.00014 U 0.000095 U 0.0004 U 0.00022 U 0.00038 U 0.00013 U

0.00048 U 0.00062 U 0.00034 U 0.00039 U 0.00022 U 0.00032 U 0.00022 U 0.00094 U 0.00052 U 0.00088 U 0.00029 U

0.00029 U 0.00037 U 0.0002 U 0.00023 U 0.00013 U 0.00019 U 0.00013 U 0.00056 U 0.00031 U 0.00053 U 0.00018 U

0.00052 U 0.00067 U 0.00036 U 0.00042 U 0.00024 U 0.00034 U 0.00024 U 0.001 U 0.00057 U 0.00096 U 0.00032 U

0.0003 U 0.00039 U 0.00021 U 0.00024 U 0.00014 U 0.0002 U 0.00014 U 0.00059 U 0.00033 U 0.00055 U 0.00018 U

0.00021 U 0.00027 U 0.00014 U 0.00017 U 0.000093 U 0.00014 U 0.000095 U 0.0004 U 0.00022 U 0.00038 U 0.00013 U

0.0027 0.0026 0.0013 J+ 0.00051 U 0.00029 U 0.00042 U 0.00029 U 0.0012 U 0.00069 U 0.0012 U 0.001 J+

0.00052 U 0.00067 U 0.00036 U 0.00042 U 0.00024 U 0.00034 U 0.00024 U 0.001 U 0.00057 U 0.00096 U 0.00032 U

0.00044 U 0.00057 U 0.00031 U 0.00035 U 0.0002 U 0.00029 U 0.0002 U 0.00086 U 0.00048 U 0.0008 U 0.00027 U

0.0015 0.0013 J 0.00045 J 0.0002 U 0.00011 U 0.00016 U 0.00011 U 0.00048 U 0.00027 U 0.00045 U 0.00047 J

0.00017 U 0.00021 U 0.00012 U 0.00013 U 0.000075 U 0.00011 U 0.000076 U 0.00032 U 0.00018 U 0.0003 U 0.0001 U

0.00023 U 0.0003 U 0.00016 U 0.00019 U 0.00011 U 0.00015 U 0.00011 U 0.00045 U 0.00025 U 0.00043 U 0.00014 U

0.0012 U 0.0016 U 0.00086 U 0.00099 U 0.00056 U 0.013 0.00057 U 0.0036 J+ 0.0013 U 0.0043 J+ 0.00075 U

0.00023 U 0.0003 U 0.00016 U 0.00019 U 0.00011 U 0.00015 U 0.00011 U 0.00045 U 0.00025 U 0.00043 U 0.00014 U

0.0055 0.0055 0.0022 J+ 0.00055 U 0.00031 U 0.00045 U 0.00032 U 0.0013 U 0.00074 U 0.0013 U 0.0016 J+

0.002 J 0.004 J 0.00031 U 0.00035 U 0.0002 U 0.00029 U 0.0002 U 0.00086 U 0.00048 U 0.0008 U 0.00027 U

0.0056 0.0051 0.0022 0.00012 U 0.000069 U 0.0001 U 0.00007 U 0.00031 J 0.00016 U 0.00028 U 0.0015 

0.0017 0.0016 J 0.0007 J 0.00018 U 0.0001 U 0.00014 U 0.0001 U 0.00043 U 0.00024 U 0.0004 U 0.00048 J

0.00021 U 0.00027 U 0.00014 U 0.00017 U 0.000093 U 0.00014 U 0.000095 U 0.0004 U 0.00022 U 0.00038 U 0.00013 U

0.00039 U 0.0005 U 0.00027 U 0.00031 U 0.00017 U 0.00025 U 0.00018 U 0.00075 U 0.00042 U 0.0007 U 0.00023 U

0.0063 0.0056 0.0026 0.00021 U 0.00012 U 0.00017 U 0.00012 U 0.00081 J 0.00029 J 0.00061 J 0.002 

0.00054 U 0.00069 U 0.00037 U 0.00043 U 0.00024 U 0.00035 U 0.00025 U 0.001 U 0.00058 U 0.00098 U 0.00033 U

0.00014 U 0.00018 U 0.000096 U 0.00011 U 0.000062 U 0.00009 U 0.000063 U 0.00027 U 0.00015 U 0.00025 U 0.000084 U

0.00036 U 0.00046 U 0.00025 U 0.00029 U 0.00016 U 0.00024 U 0.00017 U 0.0007 U 0.00039 U 0.00065 U 0.00022 U

0.00047 U 0.0006 U 0.00033 U 0.00037 U 0.00021 U 0.00031 U 0.00022 U 0.00091 U 0.00051 U 0.00085 U 0.00028 U

0.00054 U 0.00069 U 0.00037 U 0.00043 U 0.00024 U 0.00035 U 0.00025 U 0.001 U 0.00058 U 0.00098 U 0.00033 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-027 CFSB-027 CFSB-028 CFSB-028 CFSB-029 CFSB-029 CFSB-030 CFSB-030 CFSB-033 CFSB-033 CFSB-034

6/13/2016 6/13/2016 7/18/2016 7/18/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 5/23/2016 5/23/2016 5/31/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-10-12 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12 CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0.5-2 CFSB-033-SO-10-12 CFSB-034-SO-0.5-2

0.00042 U 0.00037 U 0.00038 U 0.00029 U 0.00031 U 0.00048 U 0.00044 U 0.00034 U 0.00032 U 0.00034 U 0.00036 U

0.00019 U 0.00017 U 0.00017 U 0.00013 U 0.00014 U 0.00022 U 0.0002 U 0.00015 U 0.00015 U 0.00015 U 0.00016 U

0.00048 U 0.00043 U 0.00044 U 0.00033 U 0.00036 U 0.00056 U 0.00051 U 0.00039 U 0.00038 U 0.00039 U 0.00042 U

0.00031 U 0.00027 U 0.00028 U 0.00021 U 0.00023 U 0.00036 U 0.00033 U 0.00025 U 0.00024 U 0.00025 U 0.00027 U

0.00037 U 0.00033 U 0.00034 U 0.00026 U 0.00028 U 0.00043 U 0.0004 U 0.0003 U 0.00029 U 0.0003 U 0.00032 U

0.00045 U 0.0004 U 0.00041 U 0.00031 U 0.00033 U 0.00052 U 0.00048 U 0.00037 U 0.00035 U 0.00037 U 0.00039 U

0.00012 U 0.00011 U 0.00011 UJ 0.000083 UJ 0.00009 U 0.00014 U 0.00013 U 0.000098 U 0.000094 U 0.000099 U 0.0001 U

0.00035 U 0.00031 U 0.00032 U 0.00024 U 0.00026 U 0.00041 U 0.00037 U 0.00029 U 0.00027 U 0.00029 U 0.0003 U

0.00052 U 0.00046 U 0.00047 U 0.00035 U 0.00038 U 0.0006 U 0.00055 U 0.00042 U 0.0004 U 0.00042 U 0.00045 U

0.00015 U 0.00014 U 0.00014 U 0.00011 U 0.00011 U 0.00018 U 0.00016 U 0.00012 U 0.00012 U 0.00013 U 0.00013 U

0.00012 U 0.00011 U 0.00011 U 0.000083 U 0.00009 U 0.00014 U 0.00013 U 0.000098 U 0.000094 U 0.000099 U 0.0001 U

0.00019 U 0.00017 U 0.00017 U 0.00013 U 0.00014 U 0.00022 U 0.0002 U 0.00015 U 0.00015 U 0.00015 U 0.00016 U

0.00013 U 0.00012 U 0.00012 U 0.00009 U 0.000098 U 0.00015 U 0.00014 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U

0.00014 U 0.00013 U 0.00013 U 0.000098 U 0.00011 U 0.00017 U 0.00015 U 0.00012 U 0.00011 U 0.00012 U 0.00012 U

0.002 J 0.0016 J 0.00077 U 0.00058 U 0.00063 U 0.00098 U 0.024 0.00087 J 0.00066 U 0.00069 U 0.00073 U

0.001 U 0.00092 U 0.00095 U 0.00071 U 0.00077 U 0.0012 U 0.0011 U 0.00084 U 0.0008 U 0.00084 U 0.00089 U

0.0024 U 0.0022 U 0.0022 U 0.0017 U 0.0018 U 0.0028 U 0.0026 U 0.002 U 0.0019 U 0.002 U 0.0021 U

0.036 J+ 0.022 J+ 0.018 J+ 0.022 J+ 0.012 0.028 0.23 J+ 0.011 J+ 0.02 0.0057 0.019 

0.0031 0.00046 J 0.0011 0.00056 J 0.00017 J 0.00079 J 0.00043 J 0.00061 J 0.00026 J 0.00018 U 0.00019 U

0.00014 U 0.00013 U 0.00013 UJ 0.000098 UJ 0.00011 U 0.00017 U 0.00015 U 0.00012 U 0.00011 U 0.00012 U 0.00012 U

0.00035 U 0.00031 U 0.00032 U 0.00024 U 0.00026 U 0.00041 U 0.00037 U 0.00029 U 0.00027 U 0.00029 U 0.00045 J

0.005 0.0011 0.00043 U 0.0013 0.0018 0.00055 U 0.0059 0.00038 U 0.0033 0.00039 U 0.0012 

0.00047 U 0.00042 U 0.00043 U 0.00032 U 0.00035 U 0.00055 U 0.0005 U 0.00038 U 0.00037 U 0.00039 U 0.00041 U

0.00015 U 0.00014 U 0.00014 U 0.00011 U 0.00011 U 0.00018 U 0.00016 U 0.00012 U 0.00012 U 0.00013 U 0.00013 U

0.00019 U 0.00017 U 0.00017 U 0.00013 U 0.00014 U 0.00022 U 0.0002 U 0.00015 U 0.00015 U 0.00015 U 0.00016 U

0.00016 U 0.00015 U 0.00015 U 0.00011 U 0.00012 U 0.00019 U 0.00017 U 0.00013 U 0.00013 U 0.00013 U 0.00014 U

0.00038 U 0.00034 U 0.00035 U 0.00026 U 0.00029 U 0.00045 U 0.00041 U 0.00031 U 0.0003 U 0.00031 U 0.00033 U

0.00023 U 0.00021 U 0.00021 U 0.00016 U 0.00017 U 0.00027 U 0.00024 U 0.00019 U 0.00018 U 0.00019 U 0.0002 U

0.00042 U 0.00037 U 0.00038 U 0.00029 U 0.00031 U 0.00048 U 0.00044 U 0.00034 U 0.00032 U 0.00034 U 0.00036 U

0.00024 U 0.00022 U 0.00022 U 0.00017 U 0.00018 U 0.00028 U 0.00026 U 0.0002 U 0.00019 U 0.0002 U 0.00021 U

0.00016 U 0.00015 U 0.00015 U 0.00011 U 0.00012 U 0.00019 U 0.00017 U 0.00013 U 0.00013 U 0.00013 U 0.00014 U

0.0086 J+ 0.0011 J+ 0.003 0.0014 0.00038 U 0.00059 U 0.00054 U 0.0015 J+ 0.00039 U 0.00041 U 0.00044 U

0.00042 U 0.00037 U 0.00038 U 0.00029 U 0.00031 U 0.00048 U 0.00044 U 0.00034 U 0.00032 U 0.00034 U 0.00036 U

0.00035 U 0.00031 U 0.00032 UJ 0.00024 UJ 0.00026 U 0.00041 U 0.00037 U 0.00029 U 0.00027 U 0.00029 U 0.0003 U

0.0038 0.00047 J 0.0015 0.00045 J 0.00015 U 0.00023 U 0.00021 U 0.00078 J 0.00015 U 0.00016 U 0.00017 U

0.00013 U 0.00012 U 0.00012 U 0.00009 U 0.000098 U 0.00015 U 0.00014 U 0.00011 U 0.0001 U 0.00011 U 0.00011 U

0.00052 J 0.00017 U 0.0002 J 0.00013 U 0.00014 U 0.00022 U 0.0002 U 0.00015 U 0.00015 U 0.00015 U 0.00016 U

0.00099 U 0.00088 U 0.00091 U 0.00068 U 0.011 0.0011 U 0.001 U 0.0008 U 0.00077 U 0.00081 U 0.00086 U

0.00019 U 0.00017 U 0.00017 U 0.00013 U 0.00014 U 0.00022 U 0.0002 U 0.00015 U 0.00015 U 0.00015 U 0.00016 U

0.015 J+ 0.0019 J+ 0.0052 0.0018 0.00041 U 0.00064 U 0.00058 U 0.0025 J+ 0.00043 J 0.00045 U 0.00048 U

0.00035 U 0.00031 U 0.00032 U 0.00024 U 0.00026 U 0.00041 U 0.00037 U 0.00029 U 0.00056 J 0.00029 U 0.0003 U

0.0091 0.0016 0.0028 0.0012 0.00033 J 0.00014 U 0.00013 U 0.0027 0.00021 J 0.000099 U 0.00022 J

0.0032 0.00058 J 0.00094 J 0.00041 J 0.00013 U 0.0002 U 0.00019 U 0.00093 0.00014 U 0.00014 U 0.00015 U

0.00016 U 0.00015 U 0.00015 U 0.00011 U 0.00012 U 0.00019 U 0.00017 U 0.00013 U 0.00013 U 0.00013 U 0.00014 U

0.00031 U 0.00027 U 0.00028 U 0.00021 U 0.00023 U 0.00036 U 0.00033 U 0.00025 U 0.00024 U 0.00025 U 0.00027 U

0.013 0.0022 0.0047 0.0018 0.00042 J 0.00055 J 0.00033 J 0.0036 0.0005 J 0.00017 U 0.00039 J

0.00043 U 0.00038 U 0.00039 U 0.00029 U 0.00032 U 0.0005 U 0.00045 U 0.00035 U 0.00033 U 0.00035 U 0.00037 U

0.00011 U 0.000098 U 0.0001 U 0.000075 U 0.000082 U 0.00013 U 0.00012 U 0.000089 U 0.000085 U 0.00009 U 0.000095 U

0.00029 U 0.00025 U 0.00026 U 0.0002 U 0.00021 U 0.00033 U 0.0003 U 0.00023 U 0.00022 U 0.00023 U 0.00025 U

0.00037 U 0.00033 U 0.00034 U 0.00026 U 0.00028 U 0.00043 U 0.0004 U 0.0003 U 0.00029 U 0.0003 U 0.00032 U

0.00043 U 0.00038 U 0.00039 U 0.00029 U 0.00032 U 0.0005 U 0.00045 U 0.00035 U 0.00033 U 0.00035 U 0.00037 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-034 CFSB-035 CFSB-035 CFSB-036 CFSB-036 CFSB-037 CFSB-037 CFSB-038 CFSB-038 CFSB-040 CFSB-040

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-034-SO-10-12 CFSB-035-SO-0.5-2 CFSB-035-SO-10-12 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0.5-2 CFSB-037-SO-10-12 CFSB-038-SO-0.5-2 CFSB-038-SO-10-12 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12

0.0004 U 0.00032 U 0.0003 U 0.00039 U 0.00035 U 0.00028 U 0.00029 U 0.00036 U 0.00086 U 0.001 U 0.00039 U

0.00018 U 0.00014 U 0.00013 U 0.00017 U 0.00016 U 0.00013 U 0.00013 U 0.00016 U 0.00038 U 0.00046 U 0.00018 U

0.00046 U 0.00037 U 0.00035 U 0.00045 U 0.0004 U 0.00033 U 0.00034 U 0.00041 U 0.00099 U 0.0012 U 0.00046 U

0.00029 U 0.00024 U 0.00022 U 0.00028 U 0.00026 U 0.00021 U 0.00021 U 0.00026 U 0.00063 U 0.00076 U 0.00029 U

0.00035 U 0.00029 U 0.00027 U 0.00035 U 0.00031 U 0.00025 U 0.00026 U 0.00032 U 0.00077 U 0.00092 U 0.00035 U

0.00043 U 0.00035 U 0.00032 U 0.00042 U 0.00038 U 0.0003 U 0.00031 U 0.00039 U 0.00092 U 0.0011 U 0.00043 U

0.00011 U 0.000093 U 0.000087 U 0.00011 U 0.0001 U 0.000082 U 0.000084 U 0.0001 U 0.00025 U 0.0003 U 0.00011 U

0.00033 U 0.00027 U 0.00025 U 0.00032 U 0.00029 U 0.00024 U 0.00024 U 0.0003 U 0.00072 U 0.00087 U 0.00033 U

0.00049 U 0.0004 U 0.00037 U 0.00048 U 0.00043 U 0.00035 U 0.00036 U 0.00044 U 0.0011 U 0.0013 U 0.00049 U

0.00015 U 0.00012 U 0.00011 U 0.00014 U 0.00013 U 0.0001 U 0.00011 U 0.00013 U 0.00032 U 0.00038 U 0.00015 U

0.00011 U 0.000093 U 0.000087 U 0.00011 U 0.0001 U 0.000082 U 0.000084 U 0.0001 U 0.00025 U 0.0003 U 0.00011 U

0.00018 U 0.00014 U 0.00013 U 0.00017 U 0.00016 U 0.00013 U 0.00013 U 0.00016 U 0.00038 U 0.00046 U 0.00018 U

0.00013 U 0.0001 U 0.000095 U 0.00012 U 0.00011 U 0.000089 U 0.000091 U 0.00011 U 0.00027 U 0.00032 U 0.00012 U

0.00014 U 0.00011 U 0.0001 U 0.00013 U 0.00012 U 0.000097 U 0.000099 U 0.00012 U 0.00029 U 0.00035 U 0.00014 U

0.0008 U 0.00065 U 0.00061 UJ 0.00078 U 0.00071 U 0.00057 U 0.00059 U 0.00072 U 0.0017 U 0.0021 U 0.0008 U

0.00098 U 0.00079 U 0.00075 UJ 0.00095 U 0.00086 U 0.0007 U 0.00072 U 0.00088 U 0.0021 U 0.0025 U 0.00098 U

0.0023 U 0.0019 U 0.0018 UJ 0.0023 U 0.002 U 0.0017 U 0.0017 U 0.0021 U 0.005 U 0.006 U 0.0023 U

0.0097 0.014 0.0059 J 0.0011 U 0.00097 U 0.0079 0.014 0.036 0.041 0.046 0.011 

0.00021 U 0.00017 U 0.00032 J 0.00026 J 0.00018 U 0.00015 U 0.00015 U 0.00039 J 0.00082 J 0.0011 J 0.00035 J

0.00014 U 0.00011 U 0.0001 U 0.00013 U 0.00012 U 0.000097 U 0.000099 U 0.00012 U 0.00029 U 0.00035 U 0.00014 U

0.00033 U 0.00027 U 0.00025 U 0.00032 U 0.00029 U 0.00024 U 0.00024 U 0.0003 U 0.00072 U 0.00087 U 0.00033 U

0.00061 J 0.0017 0.00034 U 0.00044 U 0.0004 U 0.00039 J 0.00068 J 0.0011 0.0012 J 0.0015 J 0.00045 U

0.00045 U 0.00036 U 0.00034 U 0.00044 U 0.0004 U 0.00032 U 0.00033 U 0.0004 U 0.00097 U 0.0012 U 0.00045 U

0.00015 U 0.00012 U 0.00011 U 0.00014 U 0.00013 U 0.0001 U 0.00011 U 0.00013 U 0.00032 U 0.00038 U 0.00015 U

0.00018 U 0.00014 U 0.00013 U 0.00017 U 0.00016 U 0.00013 U 0.00013 U 0.00016 U 0.00038 U 0.00046 U 0.00018 U

0.00016 U 0.00013 U 0.00012 U 0.00015 U 0.00014 U 0.00011 U 0.00011 U 0.00014 U 0.00034 U 0.00041 U 0.00016 U

0.00036 U 0.0003 U 0.00028 U 0.00036 U 0.00032 U 0.00026 U 0.00027 U 0.00033 U 0.00079 U 0.00095 U 0.00036 U

0.00022 U 0.00018 U 0.00017 U 0.00021 U 0.00019 U 0.00016 U 0.00016 U 0.0002 U 0.00047 U 0.00057 U 0.00022 U

0.0004 U 0.00032 U 0.0003 U 0.00039 U 0.00035 U 0.00028 U 0.00029 U 0.00036 U 0.00086 U 0.001 U 0.00039 U

0.00023 U 0.00019 U 0.00017 U 0.00022 U 0.0002 U 0.00016 U 0.00017 U 0.00021 U 0.0005 U 0.0006 U 0.00023 U

0.00016 U 0.00013 U 0.00012 U 0.00015 U 0.00014 U 0.00011 U 0.00011 U 0.00014 U 0.00034 U 0.00041 U 0.00016 U

0.00048 U 0.00039 U 0.00036 U 0.00047 U 0.00042 U 0.00034 U 0.00035 U 0.00058 J 0.001 U 0.0015 J 0.00089 J

0.0004 U 0.00032 U 0.0003 U 0.00039 U 0.00035 U 0.00028 U 0.00029 U 0.00036 U 0.00086 U 0.001 U 0.00039 U

0.00033 U 0.00027 U 0.00025 U 0.00032 U 0.00029 U 0.00024 U 0.00024 U 0.0003 U 0.00072 U 0.00087 U 0.00033 U

0.00019 U 0.00015 U 0.00014 U 0.00018 U 0.00017 U 0.00013 U 0.00014 U 0.00017 U 0.00041 U 0.00094 J 0.00045 J

0.00013 U 0.0001 U 0.000095 U 0.00012 U 0.00011 U 0.000089 U 0.000091 U 0.00011 U 0.00027 U 0.00032 U 0.00012 U

0.00018 U 0.00014 U 0.00013 U 0.00017 U 0.00016 U 0.00013 U 0.00013 U 0.00016 U 0.00038 U 0.00046 U 0.00018 U

0.00094 U 0.00076 U 0.00071 U 0.00091 U 0.00083 U 0.00067 U 0.00069 U 0.00085 U 0.0089 J 0.0024 U 0.00094 U

0.00018 U 0.00014 U 0.00013 U 0.00017 U 0.00016 U 0.00013 U 0.00013 U 0.00016 U 0.00038 U 0.00046 U 0.00018 U

0.00052 U 0.00042 U 0.0004 U 0.00086 J 0.00046 U 0.00037 U 0.00038 U 0.0011 0.0011 U 0.0024 J 0.0018 

0.00033 U 0.00027 U 0.00025 U 0.00032 U 0.00029 U 0.00024 U 0.00024 U 0.0003 U 0.00072 U 0.00087 U 0.00033 U

0.00021 J 0.00016 J 0.000087 U 0.00065 J 0.0001 U 0.000082 U 0.000084 U 0.00019 J 0.00035 J 0.0024 J 0.0013 

0.00017 U 0.00014 U 0.00013 U 0.00022 J 0.00015 U 0.00012 U 0.00012 U 0.00015 U 0.00036 U 0.0011 J 0.00046 J

0.00016 U 0.00013 U 0.00012 U 0.00015 U 0.00014 U 0.00011 U 0.00011 U 0.00014 U 0.00034 U 0.00041 U 0.00016 U

0.00029 U 0.00024 U 0.00022 U 0.00028 U 0.00026 U 0.00021 U 0.00021 U 0.00026 U 0.00063 U 0.00076 U 0.00029 U

0.00033 J 0.00025 J 0.00015 U 0.00093 J 0.00017 U 0.0002 J 0.00019 J 0.00048 J 0.001 J 0.0037 0.0018 

0.00041 U 0.00033 U 0.00031 U 0.0004 U 0.00036 U 0.00029 U 0.0003 U 0.00037 U 0.00088 U 0.0011 U 0.00041 U

0.0001 U 0.000085 U 0.000079 U 0.0001 U 0.000092 U 0.000074 U 0.000076 U 0.000094 U 0.00023 U 0.00027 U 0.0001 U

0.00027 U 0.00022 U 0.00021 U 0.00026 U 0.00024 U 0.00019 U 0.0002 U 0.00024 U 0.00059 U 0.0007 U 0.00027 U

0.00035 U 0.00029 U 0.00027 U 0.00035 U 0.00031 U 0.00025 U 0.00026 U 0.00032 U 0.00077 U 0.00092 U 0.00035 U

0.00041 U 0.00033 U 0.00031 U 0.0004 U 0.00036 U 0.00029 U 0.0003 U 0.00037 U 0.00088 U 0.0011 U 0.00041 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-042 CFSB-042 CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-046 CFSB-046 CFSB-048 CFSB-048 CFSB-049

5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/28/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-042-SO-0.5-2 CFSB-042-SO-10-12 CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0.5-2.0 CFSB-046-SO-10-12 CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2

0.00038 U 0.0004 U 0.00036 U 0.00046 U 0.00035 U 0.00071 U 0.00035 U 0.00042 U 0.00036 U 0.00037 U 0.00032 U

0.00017 U 0.00018 U 0.00016 U 0.00021 U 0.00016 U 0.00032 U 0.00016 U 0.00019 U 0.00016 U 0.00016 U 0.00014 U

0.00045 U 0.00046 U 0.00042 U 0.00054 U 0.00041 U 0.00082 U 0.0004 U 0.00049 U 0.00042 U 0.00042 U 0.00037 U

0.00028 U 0.00029 U 0.00027 U 0.00034 U 0.00026 U 0.00052 U 0.00026 U 0.00031 U 0.00027 U 0.00027 U 0.00024 U

0.00034 U 0.00035 U 0.00032 U 0.00041 U 0.00032 U 0.00064 U 0.00031 U 0.00038 U 0.00032 U 0.00033 U 0.00029 U

0.00042 U 0.00043 U 0.00039 U 0.0005 U 0.00038 U 0.00077 U 0.00038 U 0.00045 U 0.00039 U 0.0004 U 0.00034 U

0.00011 U 0.00011 U 0.0001 U 0.00013 U 0.0001 U 0.00021 U 0.0001 U 0.00012 U 0.0001 U 0.00011 U 0.000092 U

0.00032 U 0.00033 U 0.00031 U 0.00039 U 0.0003 U 0.0006 U 0.00029 U 0.00035 U 0.0003 U 0.00031 U 0.00027 U

0.00048 U 0.00049 U 0.00045 U 0.00057 U 0.00044 U 0.00088 U 0.00043 U 0.00052 U 0.00045 U 0.00045 U 0.0004 U

0.00014 U 0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.00026 U 0.00013 U 0.00016 U 0.00013 U 0.00013 U 0.00012 U

0.00011 U 0.00011 U 0.0001 U 0.00013 U 0.0001 U 0.00021 U 0.0001 U 0.00012 U 0.0001 U 0.00011 U 0.000092 U

0.00017 U 0.00018 U 0.00016 U 0.00021 U 0.00016 U 0.00032 U 0.00016 U 0.00019 U 0.00016 U 0.00016 U 0.00014 U

0.00012 U 0.00012 U 0.00011 U 0.00015 U 0.00011 U 0.00022 U 0.00011 U 0.00013 U 0.00011 U 0.00012 U 0.0001 U

0.00013 U 0.00014 U 0.00012 U 0.00016 U 0.00012 U 0.00024 U 0.00012 U 0.00014 U 0.00012 U 0.00013 U 0.00011 U

0.0017 J 0.0008 U 0.00073 U 0.00094 U 0.0017 J 0.0034 J 0.0007 U 0.00085 U 0.00073 U 0.00074 U 0.0032 J

0.00095 U 0.00098 U 0.0009 U 0.0011 U 0.00088 U 0.0018 U 0.00086 U 0.001 U 0.00089 U 0.00091 U 0.00079 U

0.0022 U 0.0023 U 0.0021 U 0.0027 U 0.0021 U 0.0042 U 0.002 U 0.0025 U 0.0021 U 0.0021 U 0.0019 U

0.046 0.0082 0.06 0.0053 J 0.029 0.03 0.007 0.0061 0.023 0.0067 0.019 

0.00024 J 0.00021 U 0.00082 J 0.00056 J 0.00038 J 0.00048 J 0.00018 U 0.00024 J 0.00055 J 0.00044 J 0.00081 J

0.00013 U 0.00014 U 0.00012 U 0.00016 U 0.00012 U 0.00024 U 0.00012 U 0.00014 U 0.00012 U 0.00013 U 0.00011 U

0.00032 U 0.00033 U 0.00031 U 0.00039 U 0.0003 UJ 0.0006 UJ 0.00029 U 0.00035 U 0.0003 U 0.00031 U 0.00027 U

0.00068 J 0.00045 U 0.00041 U 0.00052 U 0.0014 0.0024 0.00039 U 0.00056 J 0.001 0.00041 U 0.00054 J

0.00044 U 0.00045 U 0.00041 U 0.00052 U 0.0004 U 0.0008 U 0.00039 U 0.00048 U 0.00041 U 0.00041 U 0.00036 U

0.00014 U 0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.00026 U 0.00013 U 0.00016 U 0.00013 U 0.00013 U 0.00012 U

0.00017 U 0.00018 U 0.00016 U 0.00021 U 0.00016 U 0.00032 U 0.00016 U 0.00019 U 0.00016 U 0.00016 U 0.00014 U

0.00015 U 0.00016 U 0.00014 U 0.00018 U 0.00014 U 0.00028 U 0.00014 U 0.00017 U 0.00014 U 0.00014 U 0.00013 U

0.00035 U 0.00036 U 0.00033 U 0.00043 U 0.00033 U 0.00066 U 0.00032 U 0.00039 U 0.00033 U 0.00034 U 0.00029 U

0.00021 U 0.00022 U 0.0002 U 0.00026 U 0.0002 U 0.00039 U 0.00019 U 0.00023 U 0.0002 U 0.0002 U 0.00018 U

0.00038 U 0.0004 U 0.00036 U 0.00046 U 0.00035 UJ 0.00071 UJ 0.00035 U 0.00042 U 0.00036 U 0.00037 U 0.00032 U

0.00022 U 0.00023 U 0.00021 U 0.00027 U 0.00021 U 0.00041 U 0.0002 U 0.00024 U 0.00021 U 0.00021 U 0.00018 U

0.00015 U 0.00016 U 0.00014 U 0.00018 U 0.00014 U 0.00028 U 0.00014 U 0.00017 U 0.00014 U 0.00014 U 0.00013 U

0.00047 U 0.00072 J 0.00044 U 0.0018 0.00043 U 0.00086 U 0.00042 U 0.00051 U 0.00044 U 0.00087 J 0.00063 J+

0.00038 U 0.0004 U 0.00036 U 0.00046 U 0.00035 U 0.00071 U 0.00035 U 0.00042 U 0.00036 U 0.00037 U 0.00032 U

0.00032 U 0.00033 U 0.00031 U 0.00039 U 0.0003 U 0.0006 U 0.00029 U 0.00035 U 0.0003 U 0.00031 U 0.00027 U

0.00018 U 0.00038 J 0.00017 U 0.00068 J 0.00017 U 0.00038 J 0.00016 U 0.0002 U 0.00017 U 0.00048 J 0.0004 J

0.00012 U 0.00012 U 0.00011 U 0.00015 U 0.00011 U 0.00022 U 0.00011 U 0.00013 U 0.00011 U 0.00012 U 0.0001 U

0.00017 U 0.00018 U 0.00016 U 0.00021 U 0.00016 U 0.00032 U 0.00016 U 0.00019 U 0.00016 U 0.00016 U 0.00014 U

0.00091 U 0.00094 U 0.0022 J 0.0011 U 0.00084 U 0.0017 U 0.00082 U 0.001 U 0.014 0.00087 U 0.00076 U

0.00017 U 0.00018 U 0.00016 U 0.00021 U 0.00016 U 0.00032 U 0.00016 U 0.00019 U 0.00016 U 0.00016 U 0.00014 U

0.00051 U 0.0013 0.00048 U 0.0034 0.00057 J 0.0013 J 0.00046 U 0.001 J 0.00047 U 0.0016 0.00064 J

0.00032 U 0.00033 U 0.00031 U 0.00039 U 0.0003 U 0.00082 J 0.00029 U 0.00035 U 0.0003 U 0.00031 U 0.00027 U

0.00023 J 0.0011 0.0001 U 0.0021 0.00039 J 0.0011 J 0.0001 U 0.00057 J 0.0001 U 0.0015 0.0012 

0.00016 U 0.00037 J 0.00015 U 0.00068 J 0.00016 J 0.00046 J 0.00015 U 0.00021 J 0.00015 U 0.00049 J 0.00058 J

0.00015 U 0.00016 U 0.00014 U 0.00018 U 0.00014 U 0.00028 U 0.00014 U 0.00017 U 0.00014 U 0.00014 U 0.00013 U

0.00028 U 0.00029 U 0.00027 U 0.00034 U 0.00026 U 0.00052 U 0.00026 U 0.00031 U 0.00027 U 0.00027 U 0.00024 U

0.00066 J 0.0017 0.00068 J 0.0028 0.00068 J 0.0018 J 0.00017 U 0.00096 J 0.00053 J 0.0022 0.002 

0.0004 U 0.00041 U 0.00037 U 0.00047 U 0.00036 U 0.00073 U 0.00036 U 0.00043 U 0.00037 U 0.00038 U 0.00033 U

0.0001 U 0.0001 U 0.000095 U 0.00012 U 0.000093 U 0.00019 U 0.000091 U 0.00011 U 0.000095 U 0.000096 U 0.000084 U

0.00026 U 0.00027 U 0.00025 U 0.00032 U 0.00024 U 0.00049 U 0.00024 U 0.00029 U 0.00025 U 0.00025 U 0.00022 U

0.00034 U 0.00035 U 0.00032 U 0.00041 U 0.00032 U 0.00064 U 0.00031 U 0.00038 U 0.00032 U 0.00033 U 0.00029 U

0.0004 U 0.00041 U 0.00037 U 0.00047 U 0.00036 U 0.00073 U 0.00036 U 0.00043 U 0.00037 U 0.00038 U 0.00033 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-049 CFSB-050 CFSB-050 CFSB-051 CFSB-051 CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054 CFSB-054

5/28/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016 5/28/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-049-SO-10-12 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12 CFSB-051-SO-0.5-2 CFSB-051-SO-10-12 CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0.5-2 CFSB-054-SO-10-12

0.00031 U 0.00077 U 0.00067 U 0.00042 U 0.00037 U 0.00041 U 0.00034 U 0.00034 U 0.0003 U 0.00035 U 0.00038 U

0.00014 U 0.00035 U 0.0003 U 0.00019 U 0.00017 U 0.00019 U 0.00015 U 0.00015 U 0.00013 U 0.00016 U 0.00017 U

0.00035 U 0.00089 U 0.00078 U 0.00049 U 0.00043 U 0.00048 U 0.00039 U 0.00039 U 0.00035 U 0.00041 U 0.00044 U

0.00023 U 0.00057 U 0.00049 U 0.00031 U 0.00027 U 0.00031 U 0.00025 U 0.00025 U 0.00022 U 0.00026 U 0.00028 U

0.00027 U 0.00069 U 0.0006 U 0.00038 U 0.00033 U 0.00037 U 0.0003 U 0.0003 U 0.00027 U 0.00031 U 0.00034 U

0.00033 U 0.00083 U 0.00072 U 0.00045 U 0.0004 U 0.00045 U 0.00036 U 0.00036 U 0.00032 U 0.00038 U 0.00041 U

0.000089 U 0.00022 U 0.00019 U 0.00012 U 0.00011 U 0.00012 U 0.000098 U 0.000098 U 0.000086 U 0.0001 U 0.00011 U

0.00026 U 0.00065 U 0.00057 U 0.00035 U 0.00031 U 0.00035 U 0.00028 U 0.00028 U 0.00025 U 0.0003 U 0.00032 U

0.00038 U 0.00095 U 0.00083 U 0.00052 U 0.00046 U 0.00051 U 0.00042 U 0.00042 U 0.00037 U 0.00044 U 0.00047 U

0.00011 U 0.00028 U 0.00025 U 0.00015 U 0.00014 U 0.00015 U 0.00012 U 0.00012 U 0.00011 U 0.00013 U 0.00014 U

0.000089 U 0.00022 U 0.00019 U 0.00012 U 0.00011 U 0.00012 U 0.000098 U 0.000098 U 0.000086 U 0.0001 U 0.00011 U

0.00014 U 0.00035 U 0.0003 U 0.00019 U 0.00017 U 0.00019 U 0.00015 U 0.00015 U 0.00013 U 0.00016 U 0.00017 U

0.000097 U 0.00024 U 0.00021 U 0.00013 U 0.00012 U 0.00013 U 0.00011 U 0.00011 U 0.000094 U 0.00011 U 0.00012 U

0.0001 U 0.00026 U 0.00023 U 0.00014 U 0.00013 U 0.00014 U 0.00012 U 0.00012 U 0.0001 U 0.00012 U 0.00013 U

0.0023 J 0.0016 U 0.0014 U 0.00085 U 0.00075 U 0.00084 U 0.00068 U 0.00069 U 0.0006 U 0.0043 J 0.0033 J

0.00076 U 0.0019 U 0.0017 U 0.001 U 0.00092 U 0.001 U 0.00083 U 0.00084 U 0.00074 U 0.00087 U 0.00094 U

0.0018 U 0.0045 U 0.0039 U 0.0025 U 0.0022 U 0.0024 U 0.002 U 0.002 U 0.0017 U 0.0021 U 0.0022 U

0.024 0.078 0.017 0.025 0.016 0.032 0.0093 0.012 0.0077 0.042 0.041 

0.00016 U 0.00066 J 0.00036 J 0.00028 J 0.00028 J 0.00022 U 0.00042 J 0.00045 J 0.00022 J 0.00052 J 0.0006 J

0.0001 U 0.00026 U 0.00023 U 0.00014 U 0.00013 U 0.00014 U 0.00012 U 0.00012 U 0.0001 U 0.00012 U 0.00013 U

0.00026 U 0.00065 U 0.00057 UJ 0.00035 U 0.00031 U 0.00035 UJ 0.00028 U 0.00028 U 0.00025 U 0.0003 U 0.00032 U

0.00039 J 0.0014 J 0.00076 U 0.0028 0.003 0.0011 0.00042 J 0.0024 0.0012 0.0024 0.0014 

0.00035 U 0.00087 U 0.00076 U 0.00048 U 0.00042 U 0.00047 U 0.00038 U 0.00038 U 0.00034 U 0.0004 U 0.00043 U

0.00011 U 0.00028 U 0.00025 U 0.00015 U 0.00014 U 0.00015 U 0.00012 U 0.00012 U 0.00011 U 0.00013 U 0.00014 U

0.00014 U 0.00035 U 0.0003 U 0.00019 U 0.00017 U 0.00019 U 0.00015 U 0.00015 U 0.00013 U 0.00016 U 0.00017 U

0.00012 U 0.0003 U 0.00027 U 0.00017 U 0.00015 U 0.00016 U 0.00013 U 0.00013 U 0.00012 U 0.00014 U 0.00015 U

0.00028 U 0.00071 U 0.00062 U 0.00039 U 0.00034 U 0.00038 U 0.00031 U 0.00031 U 0.00027 U 0.00032 U 0.00035 U

0.00017 U 0.00043 U 0.00037 U 0.00023 U 0.00021 U 0.00023 U 0.00019 U 0.00019 U 0.00016 U 0.00019 U 0.00021 U

0.00031 U 0.00077 U 0.00067 UJ 0.00042 U 0.00037 U 0.00041 UJ 0.00034 U 0.00034 U 0.0003 U 0.00035 U 0.00038 U

0.00018 U 0.00045 U 0.00039 U 0.00024 U 0.00022 U 0.00024 U 0.0002 U 0.0002 U 0.00017 U 0.0002 U 0.00022 U

0.00012 U 0.0003 U 0.00027 U 0.00017 U 0.00015 U 0.00016 U 0.00013 U 0.00013 U 0.00012 U 0.00014 U 0.00015 U

0.00037 U 0.00093 U 0.0011 J 0.00051 U 0.00045 U 0.0005 U 0.00097 0.0013 0.00036 U 0.00065 J+ 0.0014 J+

0.00031 U 0.00077 U 0.00067 U 0.00042 U 0.00037 U 0.00041 U 0.00034 U 0.00034 U 0.0003 U 0.00035 U 0.00038 U

0.00026 U 0.00065 U 0.00057 U 0.00035 U 0.00031 U 0.00035 U 0.00028 U 0.00028 U 0.00025 U 0.0003 U 0.00032 U

0.00015 U 0.00048 J 0.00051 J 0.0002 U 0.00018 U 0.0002 U 0.00037 J 0.00034 J 0.00018 J 0.00025 J 0.00054 J

0.000097 U 0.00024 U 0.00021 U 0.00013 U 0.00012 U 0.00013 U 0.00011 U 0.00011 U 0.000094 U 0.00011 U 0.00012 U

0.00014 U 0.00035 U 0.0003 U 0.00019 U 0.00017 U 0.00019 U 0.00015 U 0.00015 U 0.00013 U 0.00016 U 0.00017 U

0.00073 U 0.32 0.0016 U 0.001 U 0.00088 U 0.0043 J 0.0008 U 0.0008 U 0.00071 U 0.00083 U 0.0009 U

0.00014 U 0.00035 U 0.0003 U 0.00019 U 0.00017 U 0.00019 U 0.00015 U 0.00015 U 0.00013 U 0.00016 U 0.00017 U

0.0004 U 0.001 U 0.0017 J 0.00062 J 0.00066 J 0.00055 U 0.0018 0.0022 0.00076 J 0.00084 J 0.0023 

0.00026 U 0.0027 0.0024 0.00035 U 0.00031 U 0.00068 J 0.00028 U 0.00028 U 0.00025 U 0.0003 U 0.00032 U

0.00019 J 0.0012 J 0.0017 J 0.00034 J 0.0006 J 0.00026 J 0.0013 0.00087 J 0.00049 J 0.00064 J 0.0018 

0.00013 U 0.0005 J 0.00053 J 0.00018 U 0.00022 J 0.00017 U 0.0004 J 0.00032 J 0.00017 J 0.00022 J 0.00063 J

0.00012 U 0.0003 U 0.00027 U 0.00017 U 0.00015 U 0.00016 U 0.00013 U 0.00013 U 0.00012 U 0.00014 U 0.00015 U

0.00023 U 0.00057 U 0.00049 U 0.00031 U 0.00027 U 0.00031 U 0.00025 U 0.00025 U 0.00022 U 0.00026 U 0.00028 U

0.00024 J 0.0017 J 0.0022 0.00068 J 0.00073 J 0.00026 J 0.0021 0.0017 0.00082 0.00092 J 0.0026 

0.00031 U 0.00079 U 0.00069 U 0.00043 U 0.00038 U 0.00043 U 0.00035 U 0.00035 U 0.00031 U 0.00036 U 0.00039 U

0.00008.1 U 0.0002 U 0.00018 U 0.00011 U 0.000098 U 0.00011 U 0.000089 U 0.000089 U 0.000078 U 0.000093 U 0.0001 U

0.00021 U 0.00053 U 0.00046 U 0.00029 U 0.00025 U 0.00028 U 0.00023 U 0.00023 U 0.0002 U 0.00024 U 0.00026 U

0.00027 U 0.00069 U 0.0006 U 0.00038 U 0.00033 U 0.00037 U 0.0003 U 0.0003 U 0.00027 U 0.00031 U 0.00034 U

0.00031 U 0.00079 U 0.00069 U 0.00043 U 0.00038 U 0.00043 U 0.00035 U 0.00035 U 0.00031 U 0.00036 U 0.00039 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-055 CFSB-055 CFSB-057 CFSB-057 CFSB-059 CFSB-059 CFSB-060 CFSB-060 CFSB-062 CFSB-062 CFSB-064

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/27/2016 5/27/2016 6/2/2016 6/2/2016 6/3/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-055-SO-0.5-2 CFSB-055-SO-10-12 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12 CFSB-059-SO-0.5-2 CFSB-059-SO-10-12 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0.5-2

0.00031 U 0.00041 U 0.00035 U 0.00034 U 0.00033 U 0.00028 U 0.00034 U 0.00035 U 0.00031 U 0.00032 U 0.00038 U

0.00014 U 0.00018 U 0.00015 U 0.00015 U 0.00015 U 0.00013 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U

0.00036 U 0.00047 U 0.0004 U 0.00039 U 0.00038 U 0.00033 U 0.0004 U 0.00041 U 0.00036 U 0.00037 U 0.00044 U

0.00023 U 0.0003 U 0.00025 U 0.00025 U 0.00024 U 0.00021 U 0.00025 U 0.00026 U 0.00023 U 0.00024 U 0.00028 U

0.00028 U 0.00036 U 0.00031 U 0.0003 U 0.00029 U 0.00025 U 0.00031 U 0.00031 U 0.00028 U 0.00029 U 0.00034 U

0.00034 U 0.00044 U 0.00037 U 0.00036 U 0.00035 U 0.0003 U 0.00037 U 0.00038 U 0.00033 U 0.00035 U 0.00041 U

0.00009 U 0.00012 U 0.0001 U 0.000097 U 0.000094 U 0.000082 U 0.000099 U 0.0001 U 0.000089 U 0.000093 U 0.00011 U

0.00026 U 0.00034 U 0.00029 U 0.00028 U 0.00027 U 0.00024 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U

0.00038 U 0.0005 U 0.00043 U 0.00042 U 0.0004 U 0.00035 U 0.00042 U 0.00043 U 0.00038 U 0.0004 U 0.00047 U

0.00011 U 0.00015 U 0.00013 U 0.00012 U 0.00012 U 0.0001 U 0.00013 U 0.00013 U 0.00011 U 0.00012 U 0.00014 U

0.00009 U 0.00012 U 0.0001 U 0.000097 U 0.000094 U 0.000082 U 0.000099 U 0.0001 U 0.000089 U 0.000093 U 0.00011 U

0.00014 U 0.00018 U 0.00015 U 0.00015 U 0.00015 U 0.00013 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U

0.000098 U 0.00013 U 0.00011 U 0.00011 U 0.0001 U 0.000089 U 0.00011 U 0.00011 U 0.000097 U 0.0001 U 0.00012 U

0.00011 U 0.00014 U 0.00012 U 0.00011 U 0.00011 U 0.000096 U 0.00012 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U

0.0034 J 0.0031 J 0.0007 U 0.0025 J 0.0015 J 0.0013 J 0.00069 U 0.00071 U 0.0057 0.00065 U 0.00077 U

0.00077 U 0.001 U 0.00085 U 0.00083 U 0.00081 U 0.0007 U 0.00085 U 0.00087 U 0.00076 U 0.0008 U 0.00094 U

0.0018 U 0.0024 U 0.002 U 0.002 U 0.0019 U 0.0016 U 0.002 U 0.0021 U 0.0018 U 0.0019 U 0.0022 U

0.037 0.037 0.031 0.023 0.027 0.012 0.01 0.0047 0.092 0.0061 0.012 

0.00036 J 0.00037 J 0.00024 J 0.00041 J 0.00017 U 0.00042 J 0.00033 J 0.00018 U 0.00039 J 0.00053 J 0.0002 J

0.00011 U 0.00014 U 0.00012 U 0.00011 U 0.00011 U 0.000096 U 0.00012 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U

0.0011 0.00063 J 0.00029 U 0.00028 U 0.00027 U 0.00024 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U

0.0011 0.0014 0.00047 J 0.00055 J 0.0025 0.00032 U 0.00058 J 0.0004 U 0.00035 U 0.00056 J 0.00043 U

0.00035 U 0.00046 U 0.00039 U 0.00038 U 0.00037 U 0.00032 U 0.00039 U 0.0004 U 0.00035 U 0.00036 U 0.00043 U

0.00011 U 0.00015 U 0.00013 U 0.00012 U 0.00012 U 0.0001 U 0.00013 U 0.00013 U 0.00011 U 0.00012 U 0.00014 U

0.00014 U 0.00018 U 0.00015 U 0.00015 U 0.00015 U 0.00013 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U

0.00012 U 0.00016 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00014 U 0.00014 U 0.00012 U 0.00013 U 0.00015 U

0.00029 U 0.00038 U 0.00032 U 0.00031 U 0.0003 U 0.00026 U 0.00032 U 0.00032 U 0.00028 U 0.0003 U 0.00035 U

0.00017 U 0.00023 U 0.00019 U 0.00019 U 0.00018 U 0.00016 U 0.00019 U 0.00019 U 0.00017 U 0.00018 U 0.00021 U

0.00031 U 0.00041 U 0.00035 U 0.00034 U 0.00033 U 0.00028 U 0.00034 U 0.00035 U 0.00031 U 0.00032 U 0.00038 U

0.00018 U 0.00024 U 0.0002 U 0.00019 U 0.00019 U 0.00016 U 0.0002 U 0.0002 U 0.00018 U 0.00019 U 0.00022 U

0.00012 U 0.00016 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00014 U 0.00014 U 0.00012 U 0.00013 U 0.00015 U

0.00061 J+ 0.00049 J+ 0.00042 U 0.00076 J+ 0.00039 U 0.0011 J+ 0.00041 U 0.00043 U 0.00037 U 0.0016 0.00046 U

0.00031 U 0.00041 U 0.00035 U 0.00034 U 0.00033 U 0.00028 U 0.00034 U 0.00035 U 0.00031 U 0.00032 U 0.00038 U

0.00026 U 0.00034 U 0.00029 U 0.00028 U 0.00027 U 0.00024 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U

0.00025 J 0.00019 U 0.00016 U 0.0003 J 0.00015 U 0.00043 J 0.00016 U 0.00017 U 0.00015 U 0.00053 J 0.00018 U

0.000098 U 0.00013 U 0.00011 U 0.00011 U 0.0001 U 0.000089 U 0.00011 U 0.00011 U 0.000097 U 0.0001 U 0.00012 U

0.00014 U 0.00018 U 0.00015 U 0.00015 U 0.00015 U 0.00013 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U

0.00074 U 0.00096 U 0.00082 U 0.0008 U 0.00077 U 0.00067 U 0.00081 U 0.00083 U 0.0035 J 0.00076 U 0.0009 U

0.00014 U 0.00018 U 0.00015 U 0.00015 U 0.00015 U 0.00013 U 0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00017 U

0.0009 0.00061 J 0.00045 U 0.0012 0.00043 U 0.0019 0.00057 J 0.00046 U 0.00045 J 0.0027 0.0005 U

0.00026 U 0.00034 U 0.00029 U 0.00028 U 0.00027 U 0.00024 U 0.00029 U 0.0003 U 0.00026 U 0.00027 U 0.00032 U

0.0008 J 0.00055 J 0.0001 U 0.00099 0.000094 U 0.0014 0.00036 J 0.00016 J 0.00012 J 0.0018 0.00011 U

0.0003 J 0.0003 J 0.00015 U 0.00032 J 0.00014 U 0.00047 J 0.00014 U 0.00015 U 0.00013 U 0.00059 J 0.00016 U

0.00012 U 0.00016 U 0.00014 U 0.00013 U 0.00013 U 0.00011 U 0.00014 U 0.00014 U 0.00012 U 0.00013 U 0.00015 U

0.00023 U 0.0003 U 0.00025 U 0.00025 U 0.00024 U 0.00021 U 0.00025 U 0.00026 U 0.00023 U 0.00024 U 0.00028 U

0.0011 0.00076 J 0.00027 J 0.0015 0.00016 J 0.002 0.001 0.00031 J 0.00041 J 0.0026 0.00019 U

0.00032 U 0.00042 U 0.00035 U 0.00034 U 0.00033 U 0.00029 U 0.00035 U 0.00036 U 0.00032 U 0.00033 U 0.00039 U

0.000082 U 0.00011 U 0.000091 U 0.000088 U 0.000086 U 0.000074 U 0.00009 U 0.000092 U 0.00008.1 U 0.000085 U 0.0001 U

0.00021 U 0.00028 U 0.00024 U 0.00023 U 0.00022 U 0.00019 U 0.00023 U 0.00024 U 0.00021 U 0.00022 U 0.00026 U

0.00028 U 0.00036 U 0.00031 U 0.0003 U 0.00029 U 0.00025 U 0.00031 U 0.00031 U 0.00028 U 0.00029 U 0.00034 U

0.00032 U 0.00042 U 0.00035 U 0.00034 U 0.00033 U 0.00029 U 0.00035 U 0.00036 U 0.00032 U 0.00033 U 0.00039 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-064 CFSB-065 CFSB-065 CFSB-066 CFSB-066 CFSB-068 CFSB-068 CFSB-069 CFSB-069 CFSB-071 CFSB-071

6/3/2016 6/2/2016 6/2/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-064-SO-10-12 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12 CFSB-066-SO-0.5-2 CFSB-066-SO-10-12 CFSB-068-SO-0.5-2 CFSB-068-SO-10-12 CFSB-069-SO-0.5-2 CFSB-069-SO-10-12 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12

0.00037 U 0.00033 U 0.00029 U 0.00035 U 0.00031 U 0.00038 U 0.00032 U 0.00037 U 0.00032 U 0.00035 U 0.00039 U

0.00017 U 0.00015 U 0.00013 U 0.00016 U 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00014 U 0.00016 U 0.00017 U

0.00043 U 0.00039 U 0.00034 U 0.0004 U 0.00036 U 0.00044 U 0.00037 U 0.00043 U 0.00037 U 0.00041 U 0.00045 U

0.00027 U 0.00025 U 0.00021 U 0.00026 U 0.00023 U 0.00028 U 0.00023 U 0.00027 U 0.00024 U 0.00026 U 0.00028 U

0.00033 U 0.0003 U 0.00026 U 0.00031 U 0.00028 U 0.00034 U 0.00028 U 0.00033 U 0.00029 U 0.00032 U 0.00035 U

0.0004 U 0.00036 U 0.00031 U 0.00038 U 0.00034 U 0.00041 U 0.00034 U 0.0004 U 0.00035 U 0.00038 U 0.00042 U

0.00011 U 0.000096 U 0.000084 U 0.0001 U 0.00009 U 0.00011 U 0.000091 U 0.00011 U 0.000094 U 0.0001 U 0.00011 U

0.00031 U 0.00028 U 0.00024 U 0.00029 U 0.00026 U 0.00032 U 0.00027 U 0.00031 U 0.00027 U 0.0003 U 0.00033 U

0.00046 U 0.00041 U 0.00036 U 0.00043 U 0.00039 U 0.00048 U 0.00039 U 0.00046 U 0.0004 U 0.00044 U 0.00048 U

0.00014 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00012 U 0.00013 U 0.00014 U

0.00011 U 0.000096 U 0.000084 U 0.0001 U 0.00009 U 0.00011 U 0.000091 U 0.00011 U 0.000094 U 0.0001 U 0.00011 U

0.00017 U 0.00015 U 0.00013 U 0.00016 U 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00014 U 0.00016 U 0.00017 U

0.00012 U 0.00011 U 0.000092 U 0.00011 U 0.000098 U 0.00012 U 0.0001 U 0.00012 U 0.0001 U 0.00011 U 0.00012 U

0.00013 U 0.00011 U 0.000099 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00013 U 0.00011 U 0.00012 U 0.00013 U

0.00075 U 0.0033 J 0.00059 U 0.008 0.0015 J 0.00078 U 0.0014 J 0.00075 U 0.0015 J 0.00071 U 0.00078 UJ

0.00092 U 0.00082 U 0.00072 U 0.0012 J 0.00077 U 0.00095 U 0.00078 U 0.00092 U 0.0008 U 0.00087 U 0.00096 U

0.0022 U 0.0019 U 0.0017 U 0.0043 J 0.0018 U 0.0022 U 0.0018 U 0.0022 U 0.0019 U 0.0021 U 0.0023 U

0.0072 0.076 0.0049 0.065 0.012 0.011 0.0089 0.0097 0.0095 0.0063 0.0056 J

0.0002 U 0.00027 J 0.0027 0.0011 0.00027 J 0.00038 J 0.00021 J 0.0002 U 0.00023 J 0.00019 U 0.00047 J

0.00013 U 0.00011 U 0.000099 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00013 U 0.00011 U 0.00012 U 0.00013 U

0.00031 U 0.00028 U 0.00024 U 0.00029 U 0.00026 U 0.00032 U 0.00027 U 0.00031 U 0.00027 U 0.0003 U 0.00033 U

0.00077 J 0.00063 J 0.00038 J 0.0021 0.00061 J 0.0017 0.00044 J 0.00042 U 0.00066 J 0.0004 U 0.00044 U

0.00042 U 0.00038 U 0.00033 U 0.0004 U 0.00035 U 0.00043 U 0.00036 U 0.00042 U 0.00037 U 0.0004 U 0.00044 U

0.00014 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.00014 U 0.00012 U 0.00013 U 0.00014 U

0.00017 U 0.00015 U 0.00013 U 0.00016 U 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00014 U 0.00016 U 0.00017 U

0.00015 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.00015 U 0.00012 U 0.00015 U 0.00013 U 0.00014 U 0.00015 U

0.00034 U 0.00031 U 0.00027 U 0.00032 U 0.00029 U 0.00035 U 0.00029 U 0.00034 U 0.0003 U 0.00032 U 0.00036 U

0.00021 U 0.00018 U 0.00016 U 0.00019 U 0.00017 U 0.00021 U 0.00017 U 0.00021 U 0.00018 U 0.00019 U 0.00021 U

0.00037 U 0.00033 U 0.00029 U 0.00035 U 0.00031 U 0.00038 U 0.00032 U 0.00037 U 0.00032 U 0.00035 U 0.00039 U

0.00021 U 0.00019 U 0.00017 U 0.0002 U 0.00018 U 0.00022 U 0.00018 U 0.00022 U 0.00019 U 0.0002 U 0.00022 U

0.00015 U 0.00013 U 0.00011 U 0.00014 U 0.00012 U 0.00015 U 0.00012 U 0.00015 U 0.00013 U 0.00014 U 0.00015 U

0.00045 U 0.0004 U 0.0062 0.00042 U 0.00075 J+ 0.00093 J+ 0.00048 J+ 0.00045 U 0.00058 J+ 0.00043 U 0.0011 J+

0.00037 U 0.00033 U 0.00029 U 0.00035 U 0.00031 U 0.00038 U 0.00032 U 0.00037 U 0.00032 U 0.00035 U 0.00039 U

0.00031 U 0.00028 U 0.00024 U 0.00029 U 0.00026 U 0.00032 U 0.00027 U 0.00031 U 0.00027 U 0.0003 U 0.00033 U

0.00018 U 0.00016 U 0.0029 0.0011 0.00021 J 0.00037 J 0.00015 U 0.00018 U 0.00015 U 0.00017 U 0.00045 J

0.00012 U 0.00011 U 0.000092 U 0.00011 U 0.000098 U 0.00012 U 0.0001 U 0.00012 U 0.0001 U 0.00011 U 0.00012 U

0.00017 U 0.00015 U 0.00037 J 0.0003 J 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00014 U 0.00016 U 0.00017 U

0.00088 U 0.014 0.00069 U 0.00083 U 0.00074 U 0.00091 U 0.00075 U 0.00088 U 0.00077 U 0.00083 U 0.00091 U

0.00017 U 0.00015 U 0.00013 U 0.00016 U 0.00014 U 0.00017 U 0.00014 U 0.00017 U 0.00014 U 0.00016 U 0.00017 U

0.00049 U 0.00044 U 0.012 0.00046 U 0.001 0.0015 0.00056 J 0.00049 U 0.0008 J 0.00046 U 0.0018 

0.00031 U 0.00028 U 0.00024 U 0.00029 U 0.00026 U 0.00032 U 0.00027 U 0.00031 U 0.00027 U 0.0003 U 0.00033 U

0.00032 J 0.000096 U 0.0081 0.0042 0.00076 J 0.0013 0.00041 J 0.00029 J 0.00058 J 0.00032 J 0.0017 

0.00016 U 0.00014 U 0.0028 0.0051 0.00024 J 0.00037 J 0.00017 J 0.00016 U 0.00016 J 0.00015 U 0.00058 J

0.00015 U 0.00013 U 0.00011 U 0.0003 J 0.00012 U 0.00015 U 0.00012 U 0.00015 U 0.00013 U 0.00014 U 0.00015 U

0.00027 U 0.00025 U 0.00021 U 0.00026 U 0.00023 U 0.00028 U 0.00023 U 0.00027 U 0.00024 U 0.00026 U 0.00028 U

0.00041 J 0.00019 J 0.012 0.012 0.0011 0.0015 0.00059 J 0.00045 J 0.00077 J 0.00046 J 0.0022 J

0.00038 U 0.00034 U 0.0003 U 0.00036 U 0.00032 U 0.00039 U 0.00032 U 0.00038 U 0.00033 U 0.00036 U 0.0004 U

0.000098 U 0.000088 U 0.000076 U 0.000092 U 0.000082 U 0.0001 U 0.000083 U 0.000098 U 0.000085 U 0.000093 U 0.0001 U

0.00025 U 0.00023 U 0.0002 U 0.00024 U 0.00021 U 0.00026 U 0.00022 U 0.00025 U 0.00022 U 0.00024 U 0.00026 U

0.00033 U 0.0003 U 0.00026 U 0.00031 U 0.00028 U 0.00034 U 0.00028 U 0.00033 U 0.00029 U 0.00032 U 0.00035 U

0.00038 U 0.00034 U 0.0003 U 0.00036 U 0.00032 U 0.00039 U 0.00032 U 0.00038 U 0.00033 U 0.00036 U 0.0004 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-071 CFSB-073 CFSB-073 CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-079 CFSB-079 CFSB-080 CFSB-080

5/27/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-DUP7-SO CFSB-073-SO-0.5-2 CFSB-073-SO-10-12 CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0.5-2 CFSB-079-SO-10-12 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12

0.00033 U 0.0004 U 0.00039 U 0.00038 U 0.00043 U 0.00037 U 0.0004 J 0.00034 U 0.00036 U 0.0004 U 0.00034 U

0.00015 U 0.00018 U 0.00017 U 0.00017 U 0.00019 U 0.00017 U 0.00016 U 0.00015 U 0.00016 U 0.00018 U 0.00015 U

0.00038 U 0.00046 U 0.00045 U 0.00044 U 0.0005 U 0.00043 U 0.00042 U 0.0004 U 0.00042 U 0.00046 U 0.00039 U

0.00024 U 0.0003 U 0.00029 U 0.00028 U 0.00032 U 0.00027 U 0.00027 U 0.00025 U 0.00026 U 0.00029 U 0.00025 U

0.00029 U 0.00036 U 0.00035 U 0.00034 U 0.00039 U 0.00033 U 0.00033 U 0.00031 U 0.00032 U 0.00036 U 0.0003 U

0.00035 U 0.00043 U 0.00042 U 0.00041 U 0.00047 U 0.0004 U 0.00039 U 0.00037 U 0.00039 U 0.00043 U 0.00036 U

0.000094 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U 0.00011 U 0.000099 U 0.0001 U 0.00012 U 0.000098 U

0.00027 U 0.00034 U 0.00033 U 0.00032 U 0.00036 U 0.00031 U 0.00031 U 0.00029 U 0.0003 U 0.00034 U 0.00028 U

0.0004 U 0.0005 U 0.00048 U 0.00047 U 0.00053 U 0.00046 U 0.00045 U 0.00042 U 0.00044 U 0.00049 U 0.00042 U

0.00012 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00013 U 0.00013 U 0.00013 U 0.00015 U 0.00012 U

0.000094 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U 0.00011 U 0.000099 U 0.0001 U 0.00012 U 0.000098 U

0.00015 U 0.00018 U 0.00017 U 0.00017 U 0.00019 U 0.00017 U 0.00016 U 0.00015 U 0.00016 U 0.00018 U 0.00015 U

0.0001 U 0.00013 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U

0.00011 U 0.00014 U 0.00013 U 0.00013 U 0.00015 U 0.00013 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U

0.0015 J 0.00081 U 0.00079 U 0.00077 U 0.00088 U 0.00075 U 0.00074 U 0.0049 0.00073 U 0.00081 U 0.00068 U

0.00081 U 0.00099 U 0.00096 U 0.00094 U 0.0011 U 0.00092 U 0.0009 U 0.00085 U 0.00089 U 0.00099 U 0.00083 U

0.0019 U 0.0023 U 0.0023 U 0.0022 U 0.0025 U 0.0022 U 0.0021 U 0.002 U 0.0021 U 0.0023 U 0.002 U

0.017 J 0.024 0.0058 0.0011 U 0.0081 0.017 0.028 0.04 0.014 0.033 0.0098 

0.00035 J 0.00021 U 0.00022 J 0.0002 U 0.00026 J 0.00056 J 0.00071 J 0.00018 U 0.00036 J 0.00021 U 0.00066 J

0.00011 U 0.00014 U 0.00013 U 0.00013 U 0.00015 U 0.00013 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U

0.00027 U 0.00034 U 0.00033 U 0.00032 U 0.00036 U 0.00031 U 0.00031 U 0.00029 U 0.0003 U 0.00034 U 0.00028 U

0.00037 U 0.00045 U 0.00063 J 0.00043 U 0.00079 J 0.00087 J 0.0009 J 0.00039 U 0.0016 0.0005 J 0.00078 J

0.00037 U 0.00045 U 0.00044 U 0.00043 U 0.00049 U 0.00042 U 0.00041 U 0.00039 U 0.00041 U 0.00045 U 0.00038 U

0.00012 U 0.00015 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00013 U 0.00013 U 0.00013 U 0.00015 U 0.00012 U

0.00015 U 0.00018 U 0.00017 U 0.00017 U 0.00019 U 0.00017 U 0.00016 U 0.00015 U 0.00016 U 0.00018 U 0.00015 U

0.00013 U 0.00016 U 0.00015 U 0.00015 U 0.00017 U 0.00015 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00013 U

0.0003 U 0.00037 UJ 0.00036 UJ 0.00035 U 0.0004 UJ 0.00034 UJ 0.00034 UJ 0.00032 UJ 0.00033 UJ 0.00037 UJ 0.00031 UJ

0.00018 U 0.00022 U 0.00022 U 0.00021 U 0.00024 U 0.00021 U 0.0002 U 0.00019 U 0.0002 U 0.00022 U 0.00019 U

0.00033 U 0.0004 U 0.00039 U 0.00038 U 0.00043 U 0.00037 U 0.00037 U 0.00034 U 0.00036 U 0.0004 U 0.00034 U

0.00019 U 0.00023 U 0.00023 U 0.00022 U 0.00025 U 0.00021 U 0.00021 U 0.0002 U 0.00021 U 0.00023 U 0.0002 U

0.00013 U 0.00016 U 0.00015 U 0.00015 U 0.00017 U 0.00015 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00013 U

0.0011 J+ 0.00049 U 0.00047 U 0.00046 U 0.00052 U 0.00084 J 0.0011 0.00042 U 0.00043 U 0.00048 U 0.0016 

0.00033 U 0.0004 U 0.00039 U 0.00038 U 0.00043 U 0.00037 U 0.00037 U 0.00034 U 0.00036 U 0.0004 U 0.00034 U

0.00027 U 0.00034 U 0.00033 U 0.00032 U 0.00036 U 0.00031 U 0.00031 U 0.00029 U 0.0003 U 0.00034 U 0.00028 U

0.00027 J 0.00019 U 0.00018 U 0.00018 U 0.0002 U 0.0002 J 0.00017 U 0.00016 U 0.00017 U 0.00019 U 0.00042 J

0.0001 U 0.00013 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U 0.00012 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U

0.00015 U 0.00018 U 0.00017 U 0.00017 U 0.00019 U 0.00017 U 0.00016 U 0.00015 U 0.00016 U 0.00018 U 0.00015 U

0.00077 U 0.00095 U 0.00092 U 0.0009 U 0.001 U 0.00088 U 0.00087 U 0.00081 U 0.00085 U 0.00095 U 0.0008 U

0.00015 U 0.00018 U 0.00017 U 0.00017 U 0.00019 U 0.00017 U 0.00016 U 0.00015 U 0.00016 U 0.00018 U 0.00015 U

0.0022 0.00053 U 0.00051 U 0.00073 J 0.00089 J 0.0016 0.002 0.00045 U 0.00047 U 0.00053 U 0.0024 

0.00027 U 0.00034 U 0.00033 U 0.00032 U 0.00036 U 0.00031 U 0.00031 U 0.00029 U 0.0003 U 0.00034 U 0.00028 U

0.0011 0.00012 U 0.00039 J 0.00056 J 0.00051 J 0.00056 J 0.00043 J 0.000099 U 0.00034 J 0.00012 U 0.0012 

0.0003 J 0.00017 U 0.00016 U 0.00021 J 0.00021 J 0.00018 J 0.00015 U 0.00014 U 0.00015 U 0.00017 U 0.00044 J

0.00013 U 0.00016 U 0.00015 U 0.00015 U 0.00017 U 0.00015 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00013 U

0.00024 U 0.0003 U 0.00029 U 0.00028 U 0.00032 U 0.00027 U 0.00027 U 0.00025 U 0.00026 U 0.00029 U 0.00025 U

0.0013 J 0.0002 U 0.00066 J 0.00079 J 0.00088 J 0.0013 0.0011 0.00017 U 0.00062 J 0.0002 U 0.0018 

0.00033 U 0.00041 U 0.0004 U 0.00039 U 0.00044 U 0.00038 U 0.00037 U 0.00035 U 0.00037 U 0.00041 U 0.00035 U

0.000086 U 0.00011 U 0.0001 U 0.0001 U 0.00011 U 0.000098 U 0.000096 U 0.00009 U 0.000094 U 0.00011 U 0.000089 U

0.00022 U 0.00027 U 0.00027 U 0.00026 U 0.0003 U 0.00025 U 0.00025 U 0.00023 U 0.00025 U 0.00027 U 0.00023 U

0.00029 U 0.00036 U 0.00035 U 0.00034 U 0.00039 U 0.00033 U 0.00033 U 0.00031 U 0.00032 U 0.00036 U 0.0003 U

0.00033 U 0.00041 U 0.0004 U 0.00039 U 0.00044 U 0.00038 U 0.00037 U 0.00035 U 0.00037 U 0.00041 U 0.00035 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-082 CFSB-082 CFSB-084 CFSB-084 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-088 CFSB-088 CFSB-092

6/1/2016 6/1/2016 5/27/2016 5/27/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0.5-2 CFSB-084-SO-10-12 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0.5-2 CFSB-088-SO-10-12 CFSB-092-SO-0.5-2

0.00035 U 0.00037 U 0.00038 U 0.00031 U 0.00031 U 0.00038 U 0.00031 U 0.0003 U 0.00031 U 0.00036 U 0.00031 U

0.00016 U 0.00016 U 0.00017 U 0.00014 U 0.00014 U 0.00017 U 0.00014 U 0.00013 U 0.00014 U 0.00016 U 0.00014 U

0.00041 U 0.00043 U 0.00043 U 0.00036 U 0.00036 UJ 0.00044 UJ 0.00036 UJ 0.00034 UJ 0.00036 U 0.00041 UJ 0.00035 U

0.00026 U 0.00027 U 0.00028 U 0.00023 U 0.00023 U 0.00028 U 0.00023 U 0.00022 U 0.00023 U 0.00026 U 0.00023 U

0.00031 U 0.00033 U 0.00034 U 0.00028 U 0.00028 U 0.00034 U 0.00028 U 0.00027 U 0.00028 U 0.00032 U 0.00027 U

0.00038 U 0.0004 U 0.00041 U 0.00034 U 0.00034 U 0.00041 U 0.00034 U 0.00032 U 0.00034 U 0.00038 U 0.00033 U

0.0001 U 0.00011 U 0.00011 U 0.000091 U 0.000091 U 0.00011 U 0.00009 U 0.000086 U 0.000091 U 0.0001 U 0.000089 U

0.0003 U 0.00031 U 0.00032 U 0.00026 U 0.00027 U 0.00032 U 0.00026 U 0.00025 U 0.00026 U 0.0003 U 0.00026 U

0.00043 U 0.00046 U 0.00046 U 0.00039 U 0.00039 U 0.00047 U 0.00038 U 0.00037 U 0.00039 U 0.00044 U 0.00038 U

0.00013 U 0.00014 U 0.00014 U 0.00012 U 0.00012 U 0.00014 U 0.00011 U 0.00011 U 0.00012 U 0.00013 U 0.00011 U

0.0001 U 0.00011 U 0.00011 U 0.000091 U 0.000091 U 0.00011 U 0.00009 U 0.000086 U 0.000091 U 0.0001 U 0.000089 U

0.00016 U 0.00016 U 0.00017 U 0.00014 U 0.00014 U 0.00017 U 0.00014 U 0.00013 U 0.00014 U 0.00016 U 0.00014 U

0.00011 U 0.00012 U 0.00012 U 0.000099 U 0.000099 U 0.00012 U 0.000098 U 0.000094 U 0.000099 U 0.00011 U 0.000097 U

0.00012 U 0.00013 U 0.00013 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U 0.0001 U 0.00011 U 0.00012 U 0.0001 U

0.00071 U 0.0017 J 0.0021 J 0.00064 U 0.00064 U 0.00077 U 0.00063 U 0.0006 U 0.00063 U 0.00072 U 0.00062 U

0.00087 U 0.00091 U 0.00093 U 0.00078 U 0.00078 U 0.00094 U 0.00077 U 0.00073 U 0.00078 U 0.00088 U 0.00076 U

0.002 U 0.0022 U 0.0022 U 0.0018 U 0.0018 U 0.0022 U 0.0018 U 0.0017 U 0.0018 U 0.0021 U 0.0018 U

0.015 0.049 0.019 0.0057 0.012 0.0062 0.012 0.0075 0.0099 0.0042 J 0.017 

0.00043 J 0.00019 U 0.00042 J 0.00028 J 0.00017 U 0.00023 J 0.00052 J 0.00027 J 0.00016 U 0.00019 U 0.00016 U

0.00012 U 0.00013 U 0.00013 U 0.00011 U 0.00011 U 0.00013 U 0.00011 U 0.0001 U 0.00011 U 0.00012 U 0.0001 U

0.0003 U 0.00031 U 0.00032 U 0.00026 U 0.00027 UJ 0.00032 UJ 0.00026 UJ 0.00025 UJ 0.00026 UJ 0.0003 UJ 0.00026 UJ

0.0014 0.0017 0.0012 0.00036 U 0.00076 J 0.00081 J 0.00094 0.00078 0.00038 J 0.0004 U 0.00035 U

0.0004 U 0.00042 U 0.00043 U 0.00036 U 0.00036 U 0.00043 U 0.00035 U 0.00034 U 0.00035 U 0.0004 U 0.00035 U

0.00013 U 0.00014 U 0.00014 U 0.00012 U 0.00012 U 0.00014 U 0.00011 U 0.00011 U 0.00012 U 0.00013 U 0.00011 U

0.00016 U 0.00016 U 0.00017 U 0.00014 U 0.00014 U 0.00017 U 0.00014 U 0.00013 U 0.00014 U 0.00016 U 0.00014 U

0.00014 U 0.00015 U 0.00015 U 0.00012 U 0.00012 U 0.00015 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U

0.00032 UJ 0.00034 UJ 0.00035 U 0.00029 U 0.00029 UJ 0.00035 UJ 0.00029 UJ 0.00027 UJ 0.00029 UJ 0.00033 UJ 0.00028 UJ

0.00019 U 0.0002 U 0.00021 U 0.00017 U 0.00017 U 0.00021 U 0.00017 U 0.00016 U 0.00017 U 0.0002 U 0.00017 U

0.00035 U 0.00037 U 0.00038 U 0.00031 U 0.00031 U 0.00038 U 0.00031 U 0.0003 U 0.00031 U 0.00036 U 0.00031 U

0.0002 U 0.00021 U 0.00022 U 0.00018 U 0.00018 U 0.00022 U 0.00018 U 0.00017 U 0.00018 U 0.00021 U 0.00018 U

0.00014 U 0.00015 U 0.00015 U 0.00012 U 0.00012 U 0.00015 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U

0.00061 J 0.00045 U 0.0011 J+ 0.0005 J+ 0.00038 UJ 0.00046 UJ 0.0012 J- 0.00036 UJ 0.00038 U 0.00043 UJ 0.00037 U

0.00035 U 0.00037 U 0.00038 U 0.00031 U 0.00031 U 0.00038 U 0.00031 U 0.0003 U 0.00031 U 0.00036 U 0.00031 U

0.0003 U 0.00031 U 0.00032 U 0.00026 U 0.00027 UJ 0.00032 UJ 0.00026 UJ 0.00025 UJ 0.00026 U 0.0003 UJ 0.00026 U

0.00017 U 0.00017 U 0.00026 J 0.00021 J 0.00015 U 0.00018 U 0.0003 J 0.00014 U 0.00015 U 0.00017 J 0.00015 U

0.00011 U 0.00012 U 0.00012 U 0.000099 U 0.000099 U 0.00012 U 0.000098 U 0.000094 U 0.000099 U 0.00011 U 0.000097 U

0.00016 U 0.00016 U 0.00017 U 0.00014 U 0.00014 U 0.00017 U 0.00014 U 0.00013 U 0.00014 U 0.00016 U 0.00014 U

0.00083 U 0.014 0.00089 U 0.00074 U 0.00075 U 0.0009 U 0.00074 U 0.0007 U 0.00074 U 0.00084 U 0.00073 U

0.00016 U 0.00016 U 0.00017 U 0.00014 U 0.00014 U 0.00017 U 0.00014 U 0.00013 U 0.00014 U 0.00016 U 0.00014 U

0.0012 0.00048 U 0.0015 0.0008 J 0.00041 UJ 0.0005 J- 0.0021 J- 0.00039 J- 0.00041 U 0.00078 J- 0.0004 U

0.0003 U 0.00031 U 0.00032 U 0.00026 U 0.00027 U 0.00032 U 0.00026 U 0.00025 U 0.00026 U 0.0003 U 0.00026 U

0.00048 J 0.00014 J 0.00091 J 0.00053 J 0.00022 J 0.0004 J 0.00077 J 0.000086 U 0.00015 J 0.00056 J 0.000097 J

0.00015 U 0.00015 U 0.00032 J 0.00019 J 0.00013 U 0.00016 U 0.0002 J 0.00012 U 0.00013 U 0.00018 J 0.00013 U

0.00014 U 0.00015 U 0.00015 U 0.00012 U 0.00012 U 0.00015 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U

0.00033 J 0.00027 U 0.00028 U 0.00023 U 0.00023 U 0.00028 U 0.00023 U 0.00022 U 0.00023 U 0.00026 U 0.00023 U

0.00086 J 0.00033 J 0.0015 0.0009 0.00036 J 0.0006 J 0.0015 0.00028 J 0.0003 J 0.0009 J 0.00022 J

0.00036 U 0.00038 U 0.00039 U 0.00032 U 0.00032 U 0.00039 U 0.00032 U 0.0003 U 0.00032 U 0.00037 U 0.00031 U

0.000092 U 0.000097 U 0.000099 U 0.000083 U 0.000083 U 0.0001 U 0.000082 U 0.000078 U 0.000082 U 0.000094 U 0.00008.1 U

0.00024 U 0.00025 U 0.00026 U 0.00022 U 0.00022 U 0.00026 U 0.00021 U 0.0002 U 0.00021 U 0.00024 U 0.00021 U

0.00031 U 0.00033 U 0.00034 U 0.00028 U 0.00028 UJ 0.00034 UJ 0.00028 UJ 0.00027 UJ 0.00028 U 0.00032 UJ 0.00027 U

0.00036 U 0.00038 U 0.00039 U 0.00032 U 0.00032 U 0.00039 U 0.00032 U 0.0003 U 0.00032 U 0.00037 U 0.00031 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-092 CFSB-094 CFSB-094 CFSB-095 CFSB-095 CFSB-097 CFSB-097 CFSB-098 CFSB-098 CFSB-099 CFSB-099

5/26/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-092-SO-10-12 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12 CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12 CFSB-098-SO-0.5-2 CFSB-098-SO-10-12 CFSB-099-SO-0.5-2 CFSB-099-SO-10-12

0.00033 U 0.00036 U 0.00036 U 0.00035 U 0.00041 U 0.00036 U 0.00035 U 0.00033 U 0.00037 U 0.00036 U 0.00037 U

0.00015 U 0.00016 U 0.00016 U 0.00016 U 0.00018 U 0.00016 U 0.00016 U 0.00015 U 0.00017 U 0.00016 U 0.00016 U

0.00038 U 0.00041 U 0.00042 U 0.00041 U 0.00048 U 0.00042 U 0.00041 U 0.00038 U 0.00043 U 0.00042 U 0.00043 U

0.00024 U 0.00026 U 0.00027 U 0.00026 U 0.0003 U 0.00026 U 0.00026 U 0.00024 U 0.00027 U 0.00026 U 0.00027 U

0.00029 U 0.00032 U 0.00033 U 0.00032 U 0.00037 U 0.00032 U 0.00032 U 0.00029 U 0.00033 U 0.00032 U 0.00033 U

0.00036 U 0.00038 U 0.00039 U 0.00038 U 0.00045 U 0.00039 U 0.00038 U 0.00035 U 0.0004 U 0.00039 U 0.0004 U

0.000095 U 0.0001 U 0.00011 U 0.0001 U 0.00012 U 0.0001 U 0.0001 U 0.000094 U 0.00011 U 0.0001 U 0.00011 U

0.00028 U 0.0003 U 0.00031 U 0.0003 U 0.00035 U 0.0003 U 0.0003 U 0.00027 U 0.00031 U 0.0003 U 0.00031 U

0.00041 U 0.00044 U 0.00045 U 0.00044 U 0.00051 U 0.00044 U 0.00044 U 0.0004 U 0.00046 U 0.00044 U 0.00046 U

0.00012 U 0.00013 U 0.00013 U 0.00013 U 0.00015 U 0.00013 U 0.00013 U 0.00012 U 0.00014 U 0.00013 U 0.00014 U

0.000095 U 0.0001 U 0.00011 U 0.0001 U 0.00012 U 0.0001 U 0.0001 U 0.000094 U 0.00011 U 0.0001 U 0.00011 U

0.00015 U 0.00016 U 0.00016 U 0.00016 U 0.00018 U 0.00016 U 0.00016 U 0.00015 U 0.00017 U 0.00016 U 0.00016 U

0.0001 U 0.00011 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00011 U 0.0001 U 0.00012 U 0.00011 U 0.00012 U

0.00011 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U 0.00012 U 0.00011 U 0.00013 U 0.00012 U 0.00013 U

0.00067 U 0.00072 U 0.00074 U 0.00072 U 0.00084 U 0.014 0.00072 U 0.00066 U 0.00075 U 0.00073 U 0.00075 U

0.00081 U 0.00088 U 0.0009 U 0.00087 U 0.001 U 0.00089 U 0.00088 U 0.00081 U 0.00092 U 0.00089 U 0.00091 U

0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.0024 U 0.0021 U 0.0021 U 0.0019 U 0.0022 U 0.0021 U 0.0021 U

0.0033 J 0.022 0.012 0.017 0.016 0.11 0.0051 0.0055 0.0074 0.012 0.012 

0.00017 U 0.00032 J 0.00019 U 0.00025 J 0.00028 J 0.00031 J 0.00025 J 0.00033 J 0.00057 J 0.00019 J 0.00028 J

0.00011 U 0.00012 U 0.00012 U 0.00012 U 0.00014 U 0.00012 U 0.00012 U 0.00011 U 0.00013 U 0.00012 U 0.00013 U

0.00028 UJ 0.0003 U 0.00031 U 0.0003 U 0.00035 U 0.0003 U 0.0003 U 0.00027 U 0.00031 U 0.0003 U 0.00031 U

0.00037 U 0.00083 J 0.00041 U 0.00068 J 0.00047 U 0.00041 U 0.0004 U 0.00037 U 0.00078 J 0.00041 U 0.00042 U

0.00037 U 0.0004 U 0.00041 U 0.0004 U 0.00047 U 0.00041 U 0.0004 U 0.00037 U 0.00042 U 0.00041 U 0.00042 U

0.00012 U 0.00013 U 0.00013 U 0.00013 U 0.00015 U 0.00013 U 0.00013 U 0.00012 U 0.00014 U 0.00013 U 0.00014 U

0.00015 U 0.00016 U 0.00016 U 0.00016 U 0.00018 U 0.00016 U 0.00016 U 0.00015 U 0.00017 U 0.00016 U 0.00016 U

0.00013 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00014 U 0.00015 U

0.0003 UJ 0.00033 U 0.00034 U 0.00033 U 0.00038 U 0.00033 U 0.00033 U 0.0003 U 0.00034 U 0.00033 U 0.00034 U

0.00018 U 0.0002 U 0.0002 U 0.0002 U 0.00023 U 0.0002 U 0.0002 U 0.00018 U 0.00021 U 0.0002 U 0.0002 U

0.00033 U 0.00036 U 0.00036 U 0.00035 U 0.00041 U 0.00036 U 0.00035 U 0.00033 U 0.00037 U 0.00036 U 0.00037 U

0.00019 U 0.00021 U 0.00021 U 0.0002 U 0.00024 U 0.00021 U 0.00021 U 0.00019 U 0.00022 U 0.00021 U 0.00021 U

0.00013 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00014 U 0.00015 U

0.0004 U 0.00043 U 0.00044 U 0.00043 U 0.0005 U 0.00043 U 0.00058 J 0.00073 J 0.0013 0.00043 U 0.00076 J

0.00033 U 0.00036 U 0.00036 U 0.00035 U 0.00041 U 0.00036 U 0.00035 U 0.00033 U 0.00037 U 0.00036 U 0.00037 U

0.00028 U 0.0003 U 0.00031 U 0.0003 U 0.00035 U 0.0003 U 0.0003 U 0.00027 U 0.00031 U 0.0003 U 0.00031 U

0.00016 U 0.00017 U 0.00017 U 0.00017 U 0.0002 U 0.00017 U 0.0002 J 0.00037 J 0.0007 J 0.00017 U 0.00034 J

0.0001 U 0.00011 U 0.00012 U 0.00011 U 0.00013 U 0.00011 U 0.00011 U 0.0001 U 0.00012 U 0.00011 U 0.00012 U

0.00015 U 0.00016 U 0.00016 U 0.00016 U 0.00018 U 0.00016 U 0.00016 U 0.00015 U 0.00017 U 0.00016 U 0.00016 U

0.00078 U 0.00084 U 0.00086 U 0.00084 U 0.00098 U 0.02 0.00084 U 0.00077 U 0.00088 U 0.00085 U 0.00087 U

0.00015 U 0.00016 U 0.00016 U 0.00016 U 0.00018 U 0.00016 U 0.00016 U 0.00015 U 0.00017 U 0.00016 U 0.00016 U

0.00071 J 0.00078 J 0.00048 U 0.00078 J 0.00066 J 0.00047 U 0.001 0.0015 0.0023 0.00047 J 0.0015 

0.00028 U 0.0003 U 0.00031 U 0.0003 U 0.00035 U 0.0021 0.0003 U 0.00027 U 0.00031 U 0.0003 U 0.00031 U

0.00059 J 0.00028 J 0.00011 U 0.0002 J 0.00042 J 0.0001 U 0.00064 J 0.0013 0.0019 0.00038 J 0.0011 

0.00018 J 0.00015 U 0.00015 U 0.00015 U 0.00017 U 0.00015 U 0.00022 J 0.00038 J 0.00064 J 0.00015 U 0.00035 J

0.00013 U 0.00014 U 0.00014 U 0.00014 U 0.00016 U 0.00014 U 0.00014 U 0.00013 U 0.00015 U 0.00014 U 0.00015 U

0.00024 U 0.00026 U 0.00027 U 0.00026 U 0.0003 U 0.00026 U 0.00026 U 0.00024 U 0.00027 U 0.00026 U 0.00027 U

0.00077 J 0.00064 J 0.00025 J 0.00054 J 0.0009 J 0.0002 J 0.0011 0.0017 0.0028 0.0006 J 0.0014 

0.00034 U 0.00036 U 0.00037 U 0.00036 U 0.00042 U 0.00037 U 0.00036 U 0.00033 U 0.00038 U 0.00037 U 0.00038 U

0.000087 U 0.000094 U 0.000096 U 0.000093 U 0.00011 U 0.000094 U 0.000093 U 0.000086 U 0.000098 U 0.000094 U 0.000097 U

0.00023 U 0.00024 U 0.00025 U 0.00024 U 0.00028 U 0.00025 U 0.00024 U 0.00022 U 0.00025 U 0.00025 U 0.00025 U

0.00029 U 0.00032 U 0.00033 U 0.00032 U 0.00037 U 0.00032 U 0.00032 U 0.00029 U 0.00033 U 0.00032 U 0.00033 U

0.00034 U 0.00036 U 0.00037 U 0.00036 U 0.00042 U 0.00037 U 0.00036 U 0.00033 U 0.00038 U 0.00037 U 0.00038 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-100 CFSB-100 CFSB-101 CFSB-101 CFSB-102 CFSB-102 CFSB-104 CFSB-104 CFSB-109 CFSB-109 CFSB-110

5/24/2016 5/24/2016 7/21/2016 7/21/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/14/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0.5-2 CFSB-101-SO-10-12 CFSB-102-SO-0.5-2 CFSB-102-SO-10-12 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12 CFSB-110-SO-0.5-2

0.00036 U 0.0003 U 0.00046 U 0.00035 U 0.0003 U 0.00043 R 0.00044 U 0.00038 U 0.00068 U 0.00034 U 0.00023 U

0.00016 U 0.00013 U 0.00021 U 0.00016 U 0.00014 U 0.00019 R 0.0002 U 0.00017 U 0.0003 UJ 0.00015 U 0.0001 UJ

0.00041 U 0.00034 U 0.00054 U 0.00041 U 0.00035 U 0.0005 R 0.00051 U 0.00044 U 0.00079 U 0.00039 U 0.00026 U

0.00026 U 0.00022 U 0.00034 U 0.00026 U 0.00022 U 0.00032 R 0.00033 U 0.00028 U 0.0005 U 0.00025 U 0.00017 U

0.00032 U 0.00026 U 0.00041 U 0.00031 U 0.00027 U 0.00039 R 0.0004 U 0.00034 U 0.00061 U 0.0003 U 0.0002 U

0.00038 U 0.00032 U 0.0005 U 0.00038 U 0.00033 U 0.00047 R 0.00048 U 0.00041 U 0.00073 U 0.00037 U 0.00025 U

0.0001 U 0.000085 U 0.00013 U 0.0001 U 0.000088 U 0.00012 R 0.00013 U 0.00011 U 0.0002 UJ 0.000098 U 0.000066 UJ

0.0003 U 0.00025 U 0.00039 U 0.00029 U 0.00026 U 0.00036 R 0.00037 U 0.00032 U 0.00057 UJ 0.00029 U 0.00019 UJ

0.00044 U 0.00037 U 0.00057 U 0.00043 U 0.00037 U 0.00053 R 0.00055 U 0.00047 U 0.00084 UJ 0.00042 U 0.00028 UJ

0.00013 U 0.00011 U 0.00017 U 0.00013 U 0.00011 U 0.00016 R 0.00016 U 0.00014 U 0.00025 UJ 0.00013 U 0.000084 UJ

0.0001 U 0.000085 U 0.00013 U 0.0001 U 0.000088 U 0.00012 R 0.00013 U 0.00011 U 0.0002 U 0.000098 U 0.000066 U

0.00016 U 0.00013 U 0.00021 U 0.00016 U 0.00014 U 0.00019 R 0.0002 U 0.00017 U 0.0003 U 0.00015 U 0.0001 U

0.00011 U 0.000093 U 0.00015 U 0.00011 U 0.000096 U 0.00014 R 0.00014 U 0.00012 U 0.00021 UJ 0.00011 U 0.000072 UJ

0.00012 U 0.0001 U 0.00016 U 0.00012 U 0.0001 U 0.00015 R 0.00015 U 0.00013 U 0.00023 UJ 0.00012 U 0.00021 J

0.00072 U 0.0006 U 0.003 J 0.00071 U 0.0026 J 0.00087 R 0.0052 J 0.00077 U 0.0078 J 0.0015 J 0.0034 

0.00088 U 0.00073 U 0.0011 U 0.00087 U 0.00075 U 0.0011 R 0.0011 U 0.00094 U 0.0017 U 0.00084 U 0.00056 U

0.0021 U 0.0017 U 0.0027 U 0.002 U 0.0018 U 0.0025 R 0.0026 U 0.0022 U 0.004 U 0.002 U 0.0013 U

0.014 0.0082 0.03 0.011 0.014 0.022 J- 0.043 0.0048 J 0.087 0.019 0.033 

0.00019 U 0.0008 0.0019 0.00062 J 0.00027 J 0.00023 R 0.00037 J 0.0002 U 0.00036 U 0.00027 J 0.0002 J

0.00012 U 0.0001 U 0.00016 U 0.00012 U 0.0001 U 0.00015 R 0.00015 U 0.00013 U 0.00023 U 0.00012 U 0.000078 U

0.0003 U 0.00025 U 0.00039 U 0.00029 U 0.00026 U 0.00036 R 0.00037 U 0.00032 U 0.00057 U 0.00029 U 0.00019 U

0.0004 U 0.00033 U 0.00052 U 0.0004 U 0.0018 0.00049 R 0.0014 0.00043 U 0.0018 0.00044 J 0.00051 J

0.0004 U 0.00033 U 0.00052 U 0.0004 U 0.00034 U 0.00049 R 0.0005 U 0.00043 U 0.00077 U 0.00038 U 0.00026 U

0.00013 U 0.00011 U 0.00017 U 0.00013 U 0.00011 U 0.00016 R 0.00016 U 0.00014 U 0.00025 U 0.00013 U 0.000084 U

0.00016 U 0.00013 U 0.00021 U 0.00016 U 0.00014 U 0.00019 R 0.0002 U 0.00017 U 0.0003 U 0.00015 U 0.0001 U

0.00014 U 0.00012 U 0.00018 U 0.00014 U 0.00012 U 0.00017 R 0.00017 U 0.00015 U 0.00027 U 0.00013 U 0.00009 U

0.00033 U 0.00027 U 0.00043 U 0.00032 U 0.00028 U 0.0004 R 0.00041 U 0.00035 U 0.00063 U 0.00031 U 0.00021 U

0.0002 U 0.00016 U 0.00026 U 0.00019 U 0.00017 U 0.00024 R 0.00024 U 0.00021 U 0.00038 U 0.00019 U 0.00013 U

0.00036 U 0.0003 U 0.00046 U 0.00035 U 0.0003 U 0.00043 R 0.00044 U 0.00038 U 0.00068 U 0.00034 U 0.00023 U

0.00021 U 0.00017 U 0.00027 U 0.0002 U 0.00018 U 0.00025 R 0.00026 U 0.00022 U 0.00039 U 0.0002 U 0.00013 U

0.00014 U 0.00012 U 0.00018 U 0.00014 U 0.00012 U 0.00017 R 0.00017 U 0.00015 U 0.00027 U 0.00013 U 0.00009 U

0.00043 U 0.0019 0.004 J+ 0.00095 J+ 0.00037 U 0.00052 R 0.00054 U 0.00046 U 0.00082 U 0.00041 U 0.00028 U

0.00036 U 0.0003 U 0.00046 U 0.00035 U 0.0003 U 0.00043 R 0.00044 U 0.00038 U 0.00068 U 0.00034 U 0.00023 U

0.0003 U 0.00025 U 0.00039 U 0.00029 U 0.00026 U 0.00036 R 0.00037 U 0.00032 U 0.00057 U 0.00029 U 0.00019 U

0.00017 U 0.00099 0.0011 J 0.00017 J 0.00014 U 0.0002 R 0.00023 J 0.00018 U 0.00032 U 0.00017 J 0.00012 J

0.00011 U 0.000093 U 0.00015 U 0.00011 U 0.000096 U 0.00014 R 0.00014 U 0.00012 U 0.00021 U 0.00011 U 0.000072 U

0.00016 U 0.00015 J 0.00021 U 0.00016 U 0.00014 U 0.00019 R 0.0002 U 0.00017 U 0.0003 U 0.00015 U 0.0001 U

0.00084 U 0.0007 U 0.0011 U 0.00083 U 0.00072 U 0.001 R 0.001 U 0.0075 0.0081 J 0.00081 U 0.0089 

0.00016 U 0.00013 U 0.00021 U 0.00016 U 0.00014 U 0.00019 R 0.0002 U 0.00017 U 0.0003 U 0.00015 U 0.0001 U

0.00052 J 0.0037 0.006 J+ 0.0013 J+ 0.0004 U 0.00057 R 0.00058 U 0.0005 U 0.0009 U 0.00083 J 0.0003 U

0.0003 U 0.00025 U 0.00039 U 0.00029 U 0.00026 U 0.003 J- 0.00037 U 0.00032 U 0.00057 U 0.00029 U 0.00019 U

0.00038 J 0.0031 0.0026 0.00038 J 0.000088 U 0.00012 R 0.00057 J 0.00011 U 0.0002 U 0.00054 J 0.00039 J

0.00015 U 0.001 0.00091 J 0.00015 U 0.00013 U 0.00018 R 0.00019 J 0.00016 U 0.00029 U 0.00018 J 0.00011 J

0.00014 U 0.00012 U 0.00018 U 0.00014 U 0.00012 U 0.00017 R 0.00017 U 0.00015 U 0.00027 U 0.00013 U 0.00009 U

0.00026 U 0.00022 U 0.00034 U 0.00026 U 0.00022 U 0.00032 R 0.00033 U 0.00028 U 0.0005 U 0.00025 U 0.00017 U

0.00069 J 0.0044 0.0051 0.001 0.00044 J 0.00022 R 0.001 J 0.00019 U 0.00034 U 0.00088 J 0.00068 

0.00037 U 0.0003 U 0.00048 U 0.00036 U 0.00031 U 0.00044 R 0.00045 U 0.00039 U 0.0007 U 0.00035 U 0.00023 U

0.000094 U 0.000078 U 0.00012 U 0.000092 U 0.00008 U 0.00011 R 0.00012 U 0.0001 U 0.00018 U 0.00009 U 0.00006 U

0.00024 U 0.0002 U 0.00032 U 0.00024 U 0.00021 U 0.0003 R 0.0003 U 0.00026 U 0.00047 U 0.00023 U 0.00016 U

0.00032 U 0.00026 U 0.00041 U 0.00031 U 0.00027 U 0.00039 R 0.0004 U 0.00034 U 0.00061 U 0.0003 U 0.0002 U

0.00037 U 0.0003 U 0.00048 U 0.00036 U 0.00031 U 0.00044 R 0.00045 U 0.00039 U 0.0007 U 0.00035 U 0.00023 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-110 CFSB-113 CFSB-113 CFSB-114 CFSB-114 CFSB-115 CFSB-115 CFSB-116 CFSB-116 CFSB-118 CFSB-118

7/14/2016 8/31/2016 8/31/2016 7/12/2016 7/12/2016 8/31/2016 8/31/2016 7/22/2016 7/22/2016 7/21/2016 7/21/2016

10 - 12 0.5 - 2 2 - 4 0.5 - 2 10 - 12 0.5 - 2 2 - 4 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-110-SO-10-12 CFSB-113-SO-0.5-2 CFSB-113-SO-2-4 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0.5-2 CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0.5-2 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2

0.00023 U 0.00035 U 0.00034 U 0.00041 U 0.00027 U 0.00037 U 0.00033 U 0.0003 U 0.00045 U 0.00044 U 0.00039 U

0.0001 U 0.00016 U 0.00015 U 0.00018 U 0.00012 U 0.00016 U 0.00015 U 0.00013 U 0.0002 U 0.0002 U 0.00018 U

0.00026 U 0.00041 U 0.00039 U 0.00047 U 0.00032 U 0.00043 U 0.00039 U 0.00035 U 0.00052 U 0.00051 UJ 0.00046 U

0.00017 U 0.00026 U 0.00025 U 0.0003 U 0.0002 U 0.00027 U 0.00025 U 0.00022 U 0.00033 U 0.00032 U 0.00029 U

0.0002 U 0.00032 U 0.0003 U 0.00037 U 0.00024 U 0.00033 U 0.0003 U 0.00027 U 0.00041 U 0.00039 U 0.00035 U

0.00025 U 0.00038 U 0.00037 U 0.00044 U 0.00029 U 0.0004 U 0.00036 U 0.00032 U 0.00049 U 0.00047 U 0.00042 U

0.000066 U 0.0001 U 0.000098 U 0.00012 U 0.000079 U 0.00011 U 0.000097 U 0.000087 U 0.00013 U 0.00013 U 0.00011 U

0.00019 U 0.0003 U 0.00029 U 0.00035 U 0.00023 U 0.00031 U 0.00028 U 0.00025 U 0.00038 U 0.00037 U 0.00033 U

0.00028 U 0.00044 U 0.00042 U 0.00051 U 0.00034 U 0.00045 U 0.00041 U 0.00037 UJ 0.00056 UJ 0.00054 U 0.00049 U

0.000084 U 0.00013 U 0.00013 U 0.00015 U 0.0001 U 0.00014 U 0.00012 U 0.00011 U 0.00017 U 0.00016 U 0.00015 U

0.000066 U 0.0001 U 0.000098 U 0.00012 U 0.000079 U 0.00011 U 0.000097 U 0.000087 U 0.00013 U 0.00013 U 0.00011 U

0.0001 U 0.00016 U 0.00015 U 0.00018 U 0.00012 U 0.00016 U 0.00015 U 0.00013 U 0.0002 U 0.0002 U 0.00018 U

0.000072 U 0.00011 U 0.00011 U 0.00013 U 0.000086 U 0.00012 U 0.00011 U 0.000095 U 0.00014 U 0.00014 U 0.00012 U

0.000078 U 0.00012 U 0.00012 U 0.00014 U 0.000093 U 0.00013 U 0.00011 U 0.0001 U 0.00016 U 0.00015 U 0.00013 U

0.00046 U 0.0025 J- 0.0024 J- 0.00083 U 0.00055 U 0.0012 J- 0.0015 J- 0.00061 U 0.00092 U 0.0012 J 0.0008 U

0.00056 U 0.00087 UJ 0.00084 UJ 0.001 U 0.00076 J 0.00091 UJ 0.00083 UJ 0.00074 U 0.0011 U 0.0011 U 0.00097 U

0.0013 U 0.0021 UJ 0.002 UJ 0.0024 U 0.0016 U 0.0021 UJ 0.002 UJ 0.0018 U 0.0026 U 0.0026 U 0.0023 U

0.0035 0.022 0.018 0.017 J+ 0.0095 J+ 0.011 0.01 0.013 0.012 0.0095 0.011 

0.00019 J 0.00023 J 0.00042 J 0.00031 J 0.00018 J 0.00027 J 0.00023 J 0.00061 J 0.00047 J 0.00023 U 0.00024 J

0.000078 U 0.00012 U 0.00012 U 0.00014 U 0.000093 U 0.00013 U 0.00011 U 0.0001 U 0.00016 U 0.00015 U 0.00013 U

0.00019 U 0.0003 U 0.00029 U 0.00035 U 0.00023 U 0.00031 U 0.00028 U 0.00025 U 0.00038 U 0.00037 UJ 0.00033 U

0.0024 0.0058 0.0029 0.00046 U 0.00031 U 0.0034 0.0028 0.0004 J 0.00075 J 0.0005 U 0.0077 

0.00026 U 0.0004 UJ 0.00038 UJ 0.00046 U 0.00031 U 0.00042 UJ 0.00038 UJ 0.00034 U 0.00051 U 0.0005 U 0.00045 U

0.000084 U 0.00013 U 0.00013 U 0.00015 U 0.0001 U 0.00014 U 0.00012 U 0.00011 U 0.00017 U 0.00016 U 0.00015 U

0.0001 U 0.00016 U 0.00015 U 0.00018 U 0.00012 U 0.00016 U 0.00015 U 0.00013 U 0.0002 U 0.0002 U 0.00018 U

0.00009 U 0.00014 U 0.00013 U 0.00016 U 0.00011 U 0.00014 U 0.00013 U 0.00012 U 0.00018 U 0.00017 U 0.00016 U

0.00021 U 0.00032 U 0.00031 U 0.00038 U 0.00025 U 0.00034 U 0.00031 U 0.00028 U 0.00042 U 0.0004 U 0.00036 U

0.00013 U 0.00019 U 0.00019 U 0.00023 U 0.00015 U 0.0002 U 0.00018 U 0.00017 U 0.00025 U 0.00024 U 0.00022 U

0.00023 U 0.00035 U 0.00034 U 0.00041 U 0.00027 U 0.00037 U 0.00033 U 0.0003 U 0.00045 U 0.00044 U 0.00039 U

0.00013 U 0.0002 U 0.0002 U 0.00024 U 0.00016 U 0.00021 U 0.00019 U 0.00017 U 0.00026 U 0.00025 U 0.00023 U

0.00009 U 0.00014 U 0.00013 U 0.00016 U 0.00011 U 0.00014 U 0.00013 U 0.00012 U 0.00018 U 0.00017 U 0.00016 U

0.00065 0.00073 J 0.00093 0.0005 U 0.00033 U 0.00076 J 0.00074 J 0.00036 U 0.00055 U 0.00053 U 0.00048 U

0.00023 U 0.00035 U 0.00034 U 0.00041 U 0.00027 U 0.00037 U 0.00033 U 0.0003 U 0.00045 U 0.00044 U 0.00039 U

0.00019 U 0.0003 U 0.00029 U 0.00035 U 0.00023 U 0.00031 U 0.00028 U 0.00025 U 0.00038 U 0.00037 UJ 0.00033 U

0.00012 J 0.00018 J 0.00037 J 0.0004 J 0.00026 J 0.00017 U 0.00016 U 0.00036 J 0.00021 U 0.00021 U 0.00019 U

0.000072 U 0.00011 U 0.00011 U 0.00013 U 0.000086 U 0.00012 U 0.00011 U 0.000095 U 0.00014 U 0.00014 U 0.00012 U

0.0001 U 0.00016 U 0.00015 U 0.00018 U 0.00012 U 0.00016 U 0.00015 U 0.00013 U 0.0002 U 0.0002 U 0.00018 U

0.00054 U 0.0043 J 0.0008 U 0.00097 U 0.00065 U 0.00087 U 0.00079 U 0.00071 U 0.0011 U 0.001 U 0.00093 U

0.0001 U 0.00016 U 0.00015 U 0.00018 U 0.00012 U 0.00016 U 0.00015 U 0.00013 U 0.0002 U 0.0002 U 0.00018 U

0.00069 0.00086 J 0.0013 0.00058 J 0.00036 U 0.00093 J 0.00089 0.0015 0.0006 U 0.00071 J 0.00056 J+

0.00019 U 0.0003 U 0.00029 U 0.00035 U 0.00023 U 0.00031 U 0.00028 U 0.00025 U 0.00038 U 0.00037 U 0.00033 U

0.00028 J 0.00067 J 0.00083 J 0.0013 0.00073 0.0004 J 0.00037 J 0.00067 J 0.00013 U 0.00043 J 0.00035 J

0.0001 J 0.00019 J 0.00031 J 0.00044 J 0.00026 J 0.00015 U 0.00014 U 0.00024 J 0.00019 U 0.00018 U 0.00017 U

0.00009 U 0.00014 U 0.00013 U 0.00016 U 0.00011 U 0.00014 U 0.00013 U 0.00012 U 0.00018 U 0.00017 U 0.00016 U

0.00017 U 0.00026 U 0.00025 U 0.0003 U 0.0002 U 0.00027 U 0.00025 U 0.00022 U 0.00033 U 0.00032 U 0.00029 U

0.00097 0.00089 J 0.0013 0.0014 0.001 0.00081 J 0.00067 J 0.0014 0.00069 J 0.00063 J 0.00061 J

0.00023 U 0.00036 U 0.00035 U 0.00042 U 0.00028 U 0.00038 U 0.00034 U 0.00031 U 0.00047 U 0.00045 U 0.0004 U

0.00006 U 0.000093 U 0.000089 U 0.00011 U 0.000072 U 0.000097 U 0.000088 U 0.000079 U 0.00012 U 0.00012 U 0.0001 U

0.00016 U 0.00024 U 0.00023 U 0.00028 U 0.00019 U 0.00025 U 0.00023 U 0.00021 U 0.00031 U 0.0003 U 0.00027 U

0.0002 U 0.00032 U 0.0003 U 0.00037 U 0.00024 U 0.00033 U 0.0003 U 0.00027 U 0.00041 U 0.00039 UJ 0.00035 U

0.00023 U 0.00036 U 0.00035 U 0.00042 U 0.00028 U 0.00038 U 0.00034 U 0.00031 U 0.00047 U 0.00045 U 0.0004 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-119 CFSB-119 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-124

7/12/2016 7/12/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-119-SO-0.5-2 CFSB-119-SO-10-12 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0.5-2.0

0.00046 U 0.00032 U 0.00043 U 0.00039 U 0.00039 UJ 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U

0.0002 U 0.00014 U 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U

0.00053 UJ 0.00037 U 0.0005 U 0.00045 U 0.00045 UJ 0.00042 U 0.00063 U 0.00041 U 0.0007 U 0.00048 U 0.00063 U

0.00034 U 0.00023 U 0.00032 U 0.00028 U 0.00028 UJ 0.00027 U 0.0004 U 0.00026 U 0.00044 U 0.00031 U 0.0004 U

0.00041 U 0.00028 U 0.00039 U 0.00035 U 0.00035 UJ 0.00033 U 0.00049 U 0.00031 U 0.00054 U 0.00037 U 0.00049 U

0.00049 U 0.00034 U 0.00047 U 0.00042 U 0.00042 UJ 0.00039 U 0.00059 U 0.00038 U 0.00065 U 0.00045 U 0.00059 U

0.00013 U 0.000092 U 0.00013 U 0.00011 U 0.00011 UJ 0.00011 U 0.00016 U 0.0001 U 0.00017 U 0.00012 U 0.00016 U

0.00038 U 0.00027 U 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U

0.00056 U 0.00039 U 0.00054 U 0.00048 U 0.00048 UJ 0.00045 U 0.00068 U 0.00043 U 0.00074 U 0.00051 U 0.00067 U

0.00017 U 0.00012 U 0.00016 U 0.00014 U 0.00014 UJ 0.00013 U 0.0002 U 0.00013 U 0.00022 U 0.00015 U 0.0002 U

0.00013 U 0.000092 U 0.00013 U 0.00011 U 0.00011 UJ 0.00011 U 0.00016 U 0.0001 U 0.00017 U 0.00012 U 0.00016 U

0.0002 U 0.00014 U 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U

0.00014 U 0.0001 U 0.00014 U 0.00012 U 0.00012 UJ 0.00011 U 0.00017 U 0.00011 U 0.00019 U 0.00013 U 0.00017 U

0.00016 U 0.00011 U 0.00015 U 0.00013 U 0.00013 UJ 0.00012 U 0.00019 U 0.00012 U 0.00021 U 0.00014 U 0.00019 U

0.01 0.0034 J 0.00088 U 0.00078 U 0.00078 U 0.00074 U 0.0011 U 0.00071 U 0.0012 U 0.00084 U 0.0011 U

0.0011 U 0.00078 U 0.0011 U 0.00095 U 0.00095 UJ 0.0009 U 0.0014 U 0.00087 U 0.0015 U 0.001 U 0.0013 U

0.0027 U 0.0018 U 0.0025 U 0.0023 U 0.0023 UJ 0.0021 U 0.0032 U 0.0021 U 0.0035 U 0.0024 U 0.0032 U

0.16 0.033 0.049 0.0082 0.041 0.0066 0.012 0.0057 0.068 0.0087 0.093 

0.0022 0.00075 J 0.001 J 0.00066 J 0.0002 UJ 0.00091 J 0.00029 U 0.00022 J 0.0015 J 0.00022 U 0.00082 J

0.00016 U 0.00011 U 0.00015 U 0.00013 U 0.00013 U 0.00012 U 0.00019 U 0.00012 U 0.00021 U 0.00014 U 0.00019 U

0.00038 UJ 0.00027 U 0.00037 U 0.00032 U 0.00033 U 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U

0.00099 J- 0.00036 U 0.00049 U 0.00044 U 0.00044 UJ 0.00041 U 0.00062 U 0.0004 U 0.00068 U 0.00047 U 0.00062 U

0.00052 U 0.00036 U 0.00049 U 0.00044 U 0.00044 UJ 0.00041 U 0.00062 U 0.0004 U 0.00068 U 0.00047 U 0.00062 U

0.00017 U 0.00012 U 0.00016 U 0.00014 U 0.00014 UJ 0.00013 U 0.0002 U 0.00013 U 0.00022 U 0.00015 U 0.0002 U

0.0002 U 0.00014 U 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U

0.00018 U 0.00012 U 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U

0.00042 U 0.00029 U 0.0004 U 0.00036 U 0.00036 U 0.00034 U 0.0005 U 0.00032 U 0.00055 U 0.00038 U 0.0005 U

0.00025 U 0.00017 U 0.00024 U 0.00021 U 0.00021 UJ 0.0002 U 0.0003 U 0.00019 U 0.00033 U 0.00023 U 0.0003 U

0.00046 U 0.00032 U 0.00043 U 0.00039 U 0.00039 U 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U

0.00026 U 0.00018 U 0.00025 U 0.00022 U 0.00022 UJ 0.00021 U 0.00032 U 0.0002 U 0.00035 U 0.00024 U 0.00031 U

0.00018 U 0.00012 U 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U

0.0032 J- 0.0015 0.00053 U 0.0018 0.00047 UJ 0.00044 U 0.00066 U 0.00093 0.00073 U 0.0005 U 0.00066 U

0.00046 U 0.00032 U 0.00043 U 0.00039 U 0.00039 UJ 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U

0.00038 U 0.00027 U 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U

0.0012 0.00032 J 0.00021 U 0.00067 J 0.00018 UJ 0.00098 0.00026 U 0.00025 J 0.00028 U 0.00021 J 0.00026 U

0.00014 U 0.0001 U 0.00014 U 0.00012 U 0.00012 UJ 0.00011 U 0.00017 U 0.00011 U 0.00019 U 0.00013 U 0.00017 U

0.0002 U 0.00014 U 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U

0.36 0.00075 U 0.001 U 0.00091 U 0.0024 J 0.00086 U 0.0013 U 0.00083 U 0.0039 J 0.00098 U 0.035 

0.0002 U 0.00014 U 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U

0.0056 0.0024 0.00057 U 0.0035 0.00051 UJ 0.0055 0.00072 U 0.0011 0.00079 U 0.00075 J 0.00072 U

0.00038 U 0.00027 U 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U

0.0033 0.00092 0.00013 U 0.0022 0.00011 UJ 0.0032 0.00016 U 0.0008 J 0.00017 U 0.00036 J 0.00016 U

0.0011 J 0.00028 J 0.00018 U 0.00072 J 0.00016 UJ 0.00093 J 0.00023 U 0.00025 J 0.00025 U 0.00017 U 0.00023 U

0.00018 U 0.00012 U 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U

0.00034 U 0.00023 U 0.00032 U 0.00028 U 0.00028 UJ 0.00027 U 0.0004 U 0.00026 U 0.00044 U 0.00031 U 0.0004 U

0.0069 0.002 0.00024 J 0.0031 0.00019 UJ 0.0051 0.00027 U 0.001 0.0003 U 0.00068 J 0.00027 U

0.00047 U 0.00032 U 0.00045 U 0.0004 U 0.0004 UJ 0.00037 U 0.00056 U 0.00036 U 0.00062 U 0.00043 U 0.00056 U

0.00012 U 0.000083 U 0.00011 U 0.0001 U 0.0001 UJ 0.000096 U 0.00014 U 0.000092 U 0.00016 U 0.00011 U 0.00014 U

0.00031 U 0.00022 U 0.0003 U 0.00026 U 0.00026 UJ 0.00025 U 0.00037 U 0.00024 U 0.00041 U 0.00028 U 0.00037 U

0.00041 UJ 0.00028 U 0.00039 U 0.00035 U 0.00035 U 0.00033 U 0.00049 U 0.00031 U 0.00054 U 0.00037 U 0.00049 U

0.00047 U 0.00032 U 0.00045 U 0.0004 U 0.0004 U 0.00037 U 0.00056 U 0.00036 U 0.00062 U 0.00043 U 0.00056 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-124 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-128 CFSB-128 CFSB-129 CFSB-129

5/19/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-124-SO-10-12 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12 CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12

0.00033 U 0.00039 U 0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U 0.00031 U 0.00035 U 0.00033 U 0.00038 U

0.00015 U 0.00017 U 0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00017 U

0.00039 U 0.00045 U 0.0004 U 0.00065 U 0.00045 U 0.00056 U 0.00045 U 0.00036 U 0.00041 U 0.00038 U 0.00044 U

0.00025 U 0.00029 U 0.00025 U 0.00041 U 0.00029 U 0.00036 U 0.00028 U 0.00023 U 0.00026 U 0.00024 U 0.00028 U

0.0003 U 0.00035 U 0.00031 U 0.0005 U 0.00035 U 0.00043 U 0.00035 U 0.00028 U 0.00031 U 0.00029 U 0.00034 U

0.00036 U 0.00042 U 0.00037 U 0.0006 U 0.00042 U 0.00052 U 0.00042 U 0.00033 U 0.00038 U 0.00035 U 0.00041 U

0.000096 U 0.00011 U 0.000099 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U 0.00009 U 0.0001 U 0.000094 U 0.00011 U

0.00028 U 0.00033 U 0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U 0.00026 U 0.0003 U 0.00027 U 0.00032 U

0.00041 U 0.00048 U 0.00043 U 0.00069 U 0.00049 U 0.0006 U 0.00048 U 0.00038 U 0.00043 U 0.0004 U 0.00046 U

0.00012 U 0.00014 U 0.00013 U 0.00021 U 0.00014 U 0.00018 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U 0.00014 U

0.000096 U 0.00011 U 0.000099 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U 0.00009 U 0.0001 U 0.000094 U 0.00011 U

0.00015 U 0.00017 U 0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00017 U

0.00011 U 0.00012 U 0.00011 U 0.00018 U 0.00012 U 0.00015 U 0.00012 U 0.000098 U 0.00011 U 0.0001 U 0.00012 U

0.00011 U 0.00013 U 0.00012 U 0.00019 U 0.00013 U 0.00017 U 0.00013 U 0.00011 U 0.00012 U 0.00011 U 0.00013 U

0.00067 U 0.00079 U 0.0007 U 0.0011 U 0.0008 U 0.00098 U 0.00078 U 0.0025 J 0.00071 U 0.00066 U 0.00076 U

0.00082 U 0.00097 U 0.00085 U 0.0014 U 0.00097 U 0.0012 U 0.00096 U 0.00077 U 0.00087 U 0.0008 U 0.00093 U

0.0019 U 0.0023 U 0.002 U 0.0033 U 0.0023 U 0.0028 U 0.0023 U 0.0018 U 0.0021 U 0.0019 U 0.0022 U

0.013 0.02 0.017 0.05 0.022 0.042 0.022 0.043 0.0092 0.021 0.0058 

0.00019 J 0.0013 0.00034 J 0.00035 J 0.00024 J 0.00029 J 0.0004 J 0.00041 J 0.00072 J 0.00031 J 0.00021 J

0.00011 U 0.00013 U 0.00012 U 0.00019 U 0.00013 U 0.00017 U 0.00013 U 0.00011 U 0.00012 U 0.00011 U 0.00013 U

0.00028 U 0.00033 U 0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U 0.00026 U 0.0003 U 0.00027 U 0.00032 U

0.00039 J 0.00044 U 0.0005 J 0.00063 U 0.00044 U 0.00055 U 0.00079 J 0.00075 J 0.00072 J 0.0006 J 0.00043 U

0.00038 U 0.00044 U 0.00039 U 0.00063 U 0.00044 U 0.00055 U 0.00044 U 0.00035 U 0.0004 U 0.00037 U 0.00043 U

0.00012 U 0.00014 U 0.00013 U 0.00021 U 0.00014 U 0.00018 U 0.00014 U 0.00011 U 0.00013 U 0.00012 U 0.00014 U

0.00015 U 0.00017 U 0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00017 U

0.00013 U 0.00015 U 0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U

0.00031 U 0.00036 U 0.00032 U 0.00051 U 0.00036 U 0.00045 U 0.00036 U 0.00029 U 0.00032 U 0.0003 U 0.00035 U

0.00018 U 0.00022 U 0.00019 U 0.00031 U 0.00022 U 0.00027 U 0.00021 U 0.00017 U 0.00019 U 0.00018 U 0.00021 U

0.00033 U 0.00039 U 0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U 0.00031 U 0.00035 U 0.00033 U 0.00038 U

0.00019 U 0.00023 U 0.0002 U 0.00032 U 0.00023 U 0.00028 U 0.00022 U 0.00018 U 0.0002 U 0.00019 U 0.00022 U

0.00013 U 0.00015 U 0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U

0.0004 U 0.001 0.00049 J 0.00068 U 0.00048 U 0.00059 U 0.00047 J 0.00038 U 0.0021 0.00067 J 0.00045 U

0.00033 U 0.00039 U 0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U 0.00031 U 0.00035 U 0.00033 U 0.00038 U

0.00028 U 0.00033 U 0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U 0.00026 U 0.0003 U 0.00027 U 0.00032 U

0.00016 U 0.00018 U 0.00016 U 0.00026 U 0.00019 U 0.00023 U 0.00018 U 0.00015 U 0.00087 J 0.00017 J 0.00018 U

0.00011 U 0.00012 U 0.00011 U 0.00018 U 0.00012 U 0.00015 U 0.00012 U 0.000098 U 0.00011 U 0.0001 U 0.00012 U

0.00015 U 0.00017 U 0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00017 U

0.0096 0.00092 U 0.00081 U 0.002 J 0.0078 0.011 0.00092 U 0.00073 U 0.00083 U 0.00077 U 0.00089 U

0.00015 U 0.00017 U 0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U 0.00014 U 0.00016 U 0.00015 U 0.00017 U

0.00044 U 0.0015 0.00091 0.00073 U 0.00052 U 0.00064 U 0.0007 J 0.00041 U 0.0035 0.0013 0.00073 J

0.00028 U 0.00033 U 0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U 0.00026 U 0.0003 U 0.00027 U 0.00059 J

0.000096 U 0.00051 J 0.000099 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U 0.000091 J 0.0034 0.0005 J 0.00061 J

0.00014 U 0.00016 U 0.00014 U 0.00023 U 0.00017 U 0.0002 U 0.00016 U 0.00013 U 0.0012 0.00015 J 0.00023 J

0.00013 U 0.00015 U 0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U 0.00012 U 0.00014 U 0.00013 U 0.00015 U

0.00025 U 0.00029 U 0.00025 U 0.00041 U 0.00029 U 0.00036 U 0.00028 U 0.00023 U 0.00026 U 0.00024 U 0.00028 U

0.00043 J 0.0014 0.00095 0.00028 U 0.00033 J 0.00024 U 0.00053 J 0.0004 J 0.0045 0.0011 0.00096 J

0.00034 U 0.0004 U 0.00035 U 0.00057 U 0.0004 U 0.0005 U 0.0004 U 0.00032 U 0.00036 U 0.00033 U 0.00039 U

0.000088 U 0.0001 U 0.00009 U 0.00015 U 0.0001 U 0.00013 U 0.0001 U 0.000082 U 0.000092 U 0.000086 U 0.000099 U

0.00023 U 0.00027 U 0.00024 U 0.00038 U 0.00027 U 0.00033 U 0.00026 U 0.00021 U 0.00024 U 0.00022 U 0.00026 U

0.0003 U 0.00035 U 0.00031 U 0.0005 U 0.00035 U 0.00043 U 0.00035 U 0.00028 U 0.00031 U 0.00029 U 0.00034 U

0.00034 U 0.0004 U 0.00035 U 0.00057 U 0.0004 U 0.0005 U 0.0004 U 0.00032 U 0.00036 U 0.00033 U 0.00039 U
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Table L1. Volatile Organic Compounds in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA

Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-130 CFSB-130 CFSB-131 CFSB-131 CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-133 CFSB-133

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 18 - 20 22 - 23 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-130-SO-0.5-2 CFSB-130-SO-10-12 CFSB-131-SO-0.5-2 CFSB-131-SO-10-12 CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12 CFSB-133-SO-0.5-2 CFSB-133-SO-10-12

0.00034 U 0.00028 U 0.00037 U 0.0003 U 0.022 U 0.00033 U 0.00038 U 0.0011 U 0.00037 U 0.00029 U

0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.015 U 0.00015 U 0.00017 U 0.00051 U 0.00016 U 0.00013 U

0.00039 U 0.00033 U 0.00043 U 0.00035 U 0.027 U 0.00038 U 0.00044 U 0.0013 U 0.00042 U 0.00033 U

0.00025 U 0.00021 U 0.00028 U 0.00022 U 0.0064 U 0.00024 U 0.00028 U 0.00083 U 0.00027 U 0.00021 U

0.0003 U 0.00025 U 0.00034 U 0.00027 U 0.019 U 0.0003 U 0.00034 U 0.001 U 0.00033 U 0.00026 U

0.00037 U 0.00031 U 0.0004 U 0.00032 U 0.027 U 0.00036 U 0.00041 U 0.0012 U 0.0004 U 0.00031 U

0.000099 U 0.000082 U 0.00011 U 0.000087 U 0.028 U 0.000096 U 0.00011 U 0.00033 U 0.00011 U 0.000083 U

0.00029 U 0.00024 U 0.00032 U 0.00025 U 0.022 U 0.00028 U 0.00032 U 0.00095 U 0.00031 U 0.00024 U

0.00042 U 0.00035 U 0.00046 U 0.00037 U 0.018 U 0.00041 U 0.00047 U 0.0014 U 0.00045 U 0.00035 U

0.00013 U 0.0001 U 0.00014 U 0.00011 U 0.018 U 0.00012 U 0.00014 U 0.00042 U 0.00014 U 0.00011 U

0.000099 U 0.000082 U 0.00011 U 0.000087 U 0.02 U 0.000096 U 0.00011 U 0.00033 U 0.00011 U 0.000083 U

0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.014 U 0.00015 U 0.00017 U 0.00051 U 0.00016 U 0.00013 U

0.00011 U 0.000089 U 0.00012 U 0.000094 U 0.027 U 0.0001 U 0.00012 U 0.00036 U 0.00012 U 0.00009 U

0.00012 U 0.000097 U 0.00013 U 0.0001 U 0.027 U 0.00011 U 0.00013 U 0.00039 U 0.00013 U 0.000098 U

0.0037 J 0.0054 0.0025 J 0.0016 J 0.18 U 0.0014 J 0.00077 U 0.0023 U 0.00074 U 0.00058 U

0.00084 U 0.0007 U 0.00093 U 0.00074 U 0.058 UJ 0.00082 U 0.00094 U 0.0028 U 0.00091 U 0.00071 U

0.002 U 0.0017 U 0.0022 U 0.0017 U 0.051 U 0.0019 U 0.0022 U 0.0066 U 0.0021 U 0.0017 U

0.023 J+ 0.065 J+ 0.023 J+ 0.016 J+ 0.086 U 0.015 J+ 0.019 0.025 0.0094 0.0087 

0.00078 J 0.00061 J 0.00035 J 0.00038 J 0.24 0.0013 0.00044 J 0.00086 J 0.00072 J 0.00015 U

0.00012 U 0.000097 U 0.00013 U 0.0001 U 0.014 U 0.00011 U 0.00013 U 0.00039 U 0.00013 U 0.000098 U

0.00029 U 0.00064 J 0.00032 U 0.00025 U 0.014 U 0.00028 U 0.00032 U 0.00095 U 0.00031 U 0.00024 U

0.0017 0.0047 0.0017 0.00077 J 0.018 U 0.00087 0.00043 U 0.0013 U 0.00041 U 0.00032 U

0.00039 U 0.00032 U 0.00042 U 0.00034 U 0.027 U 0.00037 U 0.00043 U 0.0013 U 0.00041 U 0.00032 U

0.00013 U 0.0001 U 0.00014 U 0.00011 U 0.019 U 0.00012 U 0.00014 U 0.00042 U 0.00014 U 0.00011 U

0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.024 U 0.00015 U 0.00017 U 0.00051 U 0.00016 U 0.00013 U

0.00013 U 0.00011 U 0.00015 U 0.00012 U 0.018 U 0.00013 U 0.00015 U 0.00045 U 0.00014 U 0.00011 U

0.00031 U 0.00026 U 0.00034 U 0.00028 U 0.03 U 0.0003 U 0.00035 U 0.001 U 0.00034 U 0.00026 U

0.00019 U 0.00016 U 0.00021 U 0.00017 U 0.018 U 0.00018 U 0.00021 U 0.00062 U 0.0002 U 0.00016 U

0.00034 UJ 0.0025 0.00037 UJ 0.0003 UJ 0.018 UJ 0.00033 U 0.00038 U 0.0011 U 0.00037 U 0.00029 U

0.0002 U 0.00016 U 0.00022 U 0.00017 U 0.021 U 0.00019 U 0.00022 U 0.00065 U 0.00021 U 0.00017 U

0.00013 U 0.00011 U 0.00015 U 0.00012 U 0.013 U 0.00013 U 0.00015 U 0.00045 U 0.00014 U 0.00011 U

0.00041 U 0.00097 0.00045 U 0.00083 0.64 0.0039 0.00046 U 0.0019 J 0.00044 U 0.00035 U

0.00034 U 0.00028 U 0.00037 U 0.0003 U 0.012 U 0.00033 U 0.00038 U 0.0011 U 0.00037 U 0.00029 U

0.00029 U 0.00024 U 0.00032 U 0.00025 U 0.011 U 0.00028 U 0.00032 U 0.00095 U 0.00031 U 0.00024 U

0.00036 J 0.00033 J 0.00018 U 0.00044 J 2.4 0.0018 0.00018 U 0.00054 U 0.00017 U 0.00014 U

0.00011 U 0.000089 U 0.00012 U 0.000094 U 0.015 U 0.0001 U 0.00012 U 0.00036 U 0.00012 U 0.00009 U

0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.94 0.00036 J 0.00017 U 0.00051 U 0.00016 U 0.00013 U

0.00081 U 0.00067 U 0.00089 U 0.00071 U 0.047 U 0.00078 U 0.0028 J 0.0027 U 0.00087 U 0.00068 U

0.00015 U 0.00013 U 0.00017 U 0.00013 U 0.01 U 0.00015 U 0.00017 U 0.00051 U 0.00016 U 0.00013 U

0.00045 U 0.001 0.00049 U 0.0013 1.9 J- 0.0065 0.0005 U 0.0041 0.00048 U 0.00038 U

0.00029 U 0.00024 U 0.00032 U 0.00025 U 0.017 U 0.00028 U 0.00032 U 0.00095 U 0.00031 U 0.00024 U

0.00033 J 0.00097 0.00011 U 0.0015 5.3 0.0061 0.00011 U 0.0024 J 0.00011 U 0.0001 J

0.00018 J 0.00037 J 0.00016 U 0.00072 J 4.2 0.0024 0.00016 U 0.00073 J 0.00015 U 0.00012 U

0.00013 U 0.00011 U 0.00015 U 0.00012 U 0.014 U 0.00013 U 0.00015 U 0.00045 U 0.00014 U 0.00011 U

0.00025 U 0.00021 U 0.00028 U 0.00022 U 0.029 U 0.00024 U 0.00028 U 0.00083 U 0.00027 U 0.00021 U

0.00094 0.0015 0.00043 J 0.0015 2.3 0.007 0.00019 U 0.0031 0.00018 J 0.00014 U

0.00035 U 0.00029 U 0.00038 U 0.00031 U 0.014 U 0.00034 U 0.00039 U 0.0012 U 0.00038 U 0.00029 U

0.00009 U 0.000074 U 0.000099 U 0.000079 U 0.015 U 0.000087 U 0.000099 U 0.0003 U 0.000096 U 0.000075 U

0.00023 U 0.00019 U 0.00026 U 0.0002 U 0.018 U 0.00023 U 0.00026 U 0.00077 U 0.00025 U 0.0002 U

0.0003 U 0.00025 U 0.00034 U 0.00027 U 0.012 U 0.0003 U 0.00034 U 0.001 U 0.00033 U 0.00026 U

0.00035 U 0.00029 U 0.00038 U 0.00031 U 0.016 UJ 0.00034 U 0.00039 U 0.0012 U 0.00038 U 0.00029 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a

6/13/2016 6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 23 - 28

CFMW-002-SO-0-0.5 CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0-0.5 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-003a-SO-23-28

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg 0.03 U 0.032 U 0.03 U 0.034 UJ 0.032 U 0.031 UJ 0.034 U 0.034 UJ

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg 0.026 U 0.028 U 0.026 U 0.03 UJ 0.028 U 0.027 UJ 0.029 U 0.029 UJ

1,4-Dioxane 5.3 24 0.000094 mg/kg 0.094 U 0.1 U 0.093 U 0.11 UJ 0.099 U 0.096 UJ 0.11 U 0.11 U

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg 0.014 U 0.015 U 0.014 U 0.017 UJ 0.015 U 0.015 UJ 0.016 U 0.016 U

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg 0.033 UJ 0.035 U 0.033 U 0.038 UJ 0.035 U 0.034 UJ 0.037 U 0.037 UJ

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg 0.035 U 0.037 U 0.035 U 0.04 UJ 0.037 U 0.036 UJ 0.039 U 0.039 UJ

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg 0.01 U 0.011 U 0.0099 U 0.011 UJ 0.011 U 0.01 UJ 0.011 U 0.011 UJ

2,4-Dichlorophenol 19 250 0.0023 mg/kg 0.0083 U 0.0088 U 0.0082 U 0.0095 UJ 0.0088 U 0.0085 UJ 0.0093 U 0.0093 UJ

2,4-Dimethylphenol 130 1600 0.042 mg/kg 0.077 UJ 0.082 U 0.077 U 0.088 UJ 0.082 U 0.079 UJ 0.087 U 0.087 UJ

2,4-Dinitrophenol 13 160 0.0044 mg/kg 0.27 UJ 0.28 U 0.26 U 0.3 UJ 0.28 U 0.27 UJ 0.3 U 0.3 UJ

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg 0.014 U 0.015 U 0.014 U 0.016 UJ 0.015 U 0.014 UJ 0.016 U 0.016 UJ

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg 0.019 U 0.02 U 0.019 U 0.021 UJ 0.02 U 0.019 UJ 0.021 U 0.021 UJ

2-Chloronaphthalene 480 6000 0.39 mg/kg 0.008 U 0.0085 U 0.0079 U 0.0091 UJ 0.0084 U 0.0081 UJ 0.009 U 0.009 UJ

2-Chlorophenol 39 580 0.0089 mg/kg 0.0089 UJ 0.0095 U 0.0089 U 0.01 UJ 0.0095 U 0.0091 UJ 0.01 U 0.01 UJ

2-Methylnaphthalene 24 300 0.019 mg/kg 0.083 J 0.01 J 0.0077 U 0.0089 UJ 0.0082 U 0.0079 UJ 0.0087 U 0.0087 UJ

2-Methylphenol 320 4100 0.075 mg/kg 0.015 U 0.016 U 0.015 U 0.018 UJ 0.016 U 0.016 UJ 0.017 U 0.017 UJ

2-Nitroaniline 63 800 0.008 mg/kg 0.012 U 0.012 U 0.011 U 0.013 UJ 0.012 U 0.012 UJ 0.013 U 0.013 U

2-Nitrophenol -- -- -- mg/kg 0.012 UJ 0.013 U 0.012 U 0.014 UJ 0.012 U 0.012 UJ 0.013 U 0.013 UJ

3 & 4 Methylphenol -- -- -- mg/kg 0.0094 U 0.01 U 0.0093 U 0.011 UJ 0.0099 U 0.0096 UJ 0.011 U 0.011 U

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg 0.039 U 0.042 U 0.039 U 0.045 UJ 0.042 U 0.04 UJ 0.044 U 0.044 U

3-Nitroaniline -- -- -- mg/kg 0.01 U 0.011 U 0.01 U 0.012 UJ 0.011 U 0.011 UJ 0.012 U 0.012 U

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg 0.094 UJ 0.1 U 0.093 U 0.11 UJ 0.099 U 0.096 UJ 0.11 U 0.11 UJ

4-Bromophenyl phenyl ether -- -- -- mg/kg 0.011 U 0.012 U 0.011 U 0.013 UJ 0.012 U 0.011 UJ 0.012 U 0.012 UJ

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg 0.015 U 0.016 U 0.015 U 0.017 UJ 0.016 U 0.015 UJ 0.017 U 0.017 UJ

4-Chloroaniline 2.7 11 0.00016 mg/kg 0.009 U 0.0096 U 0.009 U 0.01 UJ 0.0096 U 0.0092 UJ 0.01 U 0.01 U

4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.011 U 0.011 U 0.01 U 0.012 UJ 0.011 U 0.011 UJ 0.012 U 0.012 UJ

4-Nitroaniline 25 110 0.0016 mg/kg 0.013 U 0.014 U 0.013 U 0.015 UJ 0.014 U 0.014 UJ 0.015 U 0.015 U

4-Nitrophenol -- -- -- mg/kg 0.17 U 0.18 U 0.17 U 0.19 UJ 0.18 U 0.17 UJ 0.19 U 0.19 U

Acenaphthene 360 4500 0.55 mg/kg 0.032 J 0.009 U 0.0084 U 0.0097 UJ 0.009 U 0.0087 UJ 0.0096 U 0.0096 UJ

Acenaphthylene -- -- -- mg/kg 0.009 U 0.0096 U 0.009 U 0.01 UJ 0.0096 U 0.0092 UJ 0.01 U 0.01 UJ

Acetophenone 780 12000 0.058 mg/kg 0.0077 U 0.0081 U 0.0076 U 0.0088 UJ 0.0081 U 0.0078 UJ 0.0086 U 0.0086 UJ

Anthracene 1800 23000 5.8 mg/kg 0.044 J 0.036 U 0.033 U 0.038 UJ 0.035 U 0.034 UJ 0.038 U 0.038 UJ

Atrazine 2.4 10 0.0002 mg/kg 0.016 U 0.017 U 0.015 U 0.018 UJ 0.017 U 0.016 UJ 0.018 U 0.018 U

Benzaldehyde 170 820 0.0041 mg/kg 0.027 UJ 0.029 U 0.027 U 0.031 UJ 0.028 U 0.027 UJ 0.03 U 0.03 UJ

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg 0.2 0.031 U 0.029 U 0.034 UJ 0.031 U 0.03 UJ 0.033 U 0.033 UJ

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg 0.25 0.011 U 0.011 U 0.032 J- 0.011 U 0.011 UJ 0.012 U 0.012 UJ

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg 0.48 0.015 U 0.014 U 0.044 J- 0.015 J 0.014 UJ 0.015 U 0.015 UJ

Benzo[g,h,i]perylene -- -- -- mg/kg 0.29 J 0.021 U 0.02 U 0.033 J- 0.021 U 0.021 UJ 0.023 U 0.023 U

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg 0.15 0.016 U 0.015 U 0.018 UJ 0.016 U 0.016 UJ 0.017 U 0.017 UJ

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg 0.011 U 0.012 U 0.011 U 0.013 UJ 0.012 U 0.011 UJ 0.012 U 0.012 UJ

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg 0.0083 U 0.0088 U 0.0082 U 0.0095 UJ 0.0088 U 0.0085 UJ 0.0093 U 0.0093 UJ

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg 0.014 U 0.015 U 0.014 U 0.064 J 0.043 J+ 0.014 UJ 0.015 U 0.015 UJ

Butyl benzyl phthalate 290 1200 0.24 mg/kg 0.011 U 0.012 U 0.011 U 0.012 UJ 0.011 U 0.011 UJ 0.012 U 0.012 UJ

Caprolactam 3100 40000 0.25 mg/kg 0.025 UJ 0.027 U 0.025 U 0.029 UJ 0.027 U 0.026 UJ 0.028 U 0.028 UJ

Carbazole -- -- -- mg/kg 0.032 J 0.0093 U 0.0086 U 0.01 UJ 0.0092 U 0.0089 UJ 0.0098 U 0.0098 UJ

Chrysene 16 290 1.2 mg/kg 0.32 J 0.018 J 0.0095 U 0.035 J- 0.01 U 0.0098 UJ 0.011 U 0.011 UJ

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg 0.082 0.019 U 0.018 U 0.021 UJ 0.019 U 0.019 UJ 0.021 U 0.021 U

Dibenzofuran 7.3 100 0.015 mg/kg 0.014 J 0.011 U 0.011 U 0.012 UJ 0.011 U 0.011 UJ 0.012 U 0.012 UJ

Diethyl phthalate 5100 66000 0.61 mg/kg 0.01 U 0.011 U 0.0099 U 0.011 UJ 0.011 U 0.01 UJ 0.011 U 0.011 UJ

Dimethyl phthalate -- -- -- mg/kg 0.01 U 0.011 U 0.01 U 0.012 UJ 0.011 U 0.01 UJ 0.011 U 0.011 UJ

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a

6/13/2016 6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 23 - 28

CFMW-002-SO-0-0.5 CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0-0.5 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-003a-SO-23-28

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg 0.011 U 0.011 U 0.01 U 0.012 UJ 0.011 U 0.011 UJ 0.012 U 0.012 UJ

Di-n-octyl phthalate 63 820 5.7 mg/kg 0.096 J 0.019 U 0.018 U 0.02 UJ 0.019 U 0.018 UJ 0.02 U 0.02 U

Fluoranthene 240 3000 8.9 mg/kg 0.38 0.021 J 0.01 U 0.033 J- 0.011 U 0.011 UJ 0.012 U 0.012 UJ

Fluorene 240 3000 0.54 mg/kg 0.0077 U 0.0081 U 0.0076 U 0.0088 UJ 0.0081 U 0.0078 UJ 0.0086 U 0.0086 U

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg 0.014 U 0.015 U 0.014 U 0.016 UJ 0.015 U 0.015 UJ 0.016 U 0.016 UJ

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg 0.0099 U 0.011 U 0.0098 U 0.011 UJ 0.01 U 0.01 UJ 0.011 U 0.011 UJ

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg 0.022 U 0.023 U 0.022 U 0.025 UJ 0.023 UJ 0.022 UJ 0.025 UJ 0.025 U

Hexachloroethane 1.8 8 0.0002 mg/kg 0.013 U 0.014 U 0.013 U 0.015 UJ 0.014 U 0.013 UJ 0.014 U 0.014 UJ

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg 0.29 0.025 U 0.023 U 0.027 UJ 0.025 U 0.024 UJ 0.026 U 0.026 UJ

Isophorone 570 2400 0.026 mg/kg 0.0075 U 0.008 U 0.0075 U 0.0086 UJ 0.008 U 0.0077 UJ 0.0085 U 0.0085 UJ

Naphthalene 3.8 17 0.00054 mg/kg 0.036 J 0.0095 U 0.0089 U 0.01 UJ 0.0095 U 0.0091 UJ 0.01 U 0.01 UJ

Nitrobenzene 5.1 22 0.000092 mg/kg 0.011 U 0.012 U 0.011 U 0.013 UJ 0.012 U 0.011 UJ 0.012 U 0.012 UJ

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg 0.012 U 0.013 U 0.012 U 0.014 UJ 0.012 U 0.012 UJ 0.013 U 0.013 U

N-Nitrosodiphenylamine 110 470 0.067 mg/kg 0.032 UJ 0.034 U 0.032 U 0.037 UJ 0.034 U 0.033 UJ 0.036 U 0.036 UJ

Pentachlorophenol 1 4 0.000057 mg/kg 0.043 UJ 0.045 U 0.042 U 0.049 UJ 0.045 U 0.043 UJ 0.048 U 0.048 UJ

Phenanthrene -- -- -- mg/kg 0.22 J 0.01 U 0.0093 U 0.018 J- 0.0099 U 0.0096 UJ 0.011 U 0.011 UJ

Phenol 1900 25000 0.33 mg/kg 0.011 U 0.012 U 0.011 U 0.013 UJ 0.012 U 0.012 UJ 0.013 U 0.013 UJ

Pyrene 180 2300 1.3 mg/kg 0.41 0.017 U 0.016 U 0.042 J- 0.017 U 0.016 UJ 0.018 U 0.018 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-011a

6/13/2016 6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 5/18/2016 6/25/2016

0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2

CFMW-008a-SO-0-0.5 CFMW-008a-SO-0.5-2 CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-010-SO-0-0.5 CFMW-010-SO-0.5-2.0 CFMW-010-SO-10-12 CFMW-Dup18-SO

0.16 U 0.3 U 0.031 U 0.03 U 0.032 U 0.032 U 0.03 U 0.034 U

0.14 U 0.26 U 0.027 U 0.026 U 0.028 U 0.028 U 0.026 U 0.029 U

0.49 U 0.93 U 0.096 U 0.095 U 0.1 U 0.1 U 0.093 U 0.11 U

0.075 U 0.14 U 0.015 U 0.015 U 0.015 UJ 0.015 UJ 0.014 UJ 0.016 U

0.17 U 0.33 U 0.034 U 0.033 U 0.035 U 0.035 U 0.033 U 0.037 U

0.18 U 0.35 U 0.036 U 0.035 U 0.037 U 0.037 U 0.035 U 0.039 U

0.052 U 0.099 U 0.01 U 0.01 U 0.011 U 0.011 U 0.0099 U 0.011 U

0.043 U 0.082 U 0.0085 U 0.0084 U 0.0088 U 0.0089 U 0.0082 U 0.0093 U

0.4 U 0.77 U 0.079 U 0.078 U 0.082 U 0.083 U 0.077 U 0.087 U

1.4 U 2.6 U 0.27 U 0.27 U 0.28 U 0.28 U 0.26 U 0.3 U

0.072 U 0.14 U 0.014 U 0.014 U 0.015 U 0.015 U 0.014 U 0.016 U

0.097 U 0.19 U 0.019 U 0.019 U 0.02 U 0.02 U 0.019 U 0.021 U

0.041 U 0.079 U 0.0082 U 0.008 U 0.0085 U 0.0085 U 0.0079 U 0.0089 U

0.046 U 0.088 U 0.0091 U 0.009 U 0.0095 U 0.0095 U 0.0088 U 0.01 U

0.21 J 0.092 J 0.17 J 0.0089 J 0.024 J 0.0083 U 0.0077 U 0.0087 U

0.079 U 0.15 U 0.016 U 0.015 U 0.016 U 0.016 U 0.015 U 0.017 U

0.06 U 0.11 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.013 U

0.061 U 0.12 U 0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.013 U

0.048 U 0.093 U 0.0096 U 0.0094 U 0.0099 U 0.01 U 0.0093 U 0.01 U

0.2 U 0.39 U 0.04 U 0.04 U 0.042 U 0.042 U 0.039 U 0.044 U

0.054 U 0.1 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.012 U

0.49 U 0.93 U 0.096 U 0.095 U 0.099 U 0.1 U 0.093 U 0.11 U

0.057 U 0.11 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.078 U 0.15 U 0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.017 U

0.047 U 0.089 U 0.0092 U 0.0091 U 0.0096 U 0.0097 U 0.009 U 0.01 U

0.054 U 0.1 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.012 U

0.069 U 0.13 U 0.014 U 0.013 U 0.014 U 0.014 U 0.013 U 0.015 U

0.87 U 1.7 U 0.17 U 0.17 U 0.18 U 0.18 UJ 0.17 UJ 0.19 U

1.1 J 0.35 J 0.0087 U 0.0086 U 0.19 J 0.0091 U 0.0084 U 0.0095 U

0.047 U 0.089 U 0.0092 U 0.0091 U 0.0096 U 0.0097 U 0.009 U 0.01 U

0.04 U 0.076 U 0.0078 U 0.0077 U 0.0081 U 0.0082 U 0.0076 U 0.0086 U

1.8 0.65 J 0.034 U 0.034 U 0.4 0.036 U 0.033 U 0.037 U

0.081 U 0.15 U 0.016 U 0.016 U 0.017 U 0.017 U 0.015 U 0.018 U

0.14 U 0.27 U 0.027 U 0.027 U 0.028 U 0.029 U 0.027 U 0.03 U

6.8 2.2 0.03 U 0.03 U 2.1 0.031 U 0.029 U 0.033 U

7 2.4 0.011 U 0.011 U 2.4 0.014 J 0.011 U 0.012 U

12 3.8 0.014 U 0.014 U 3.6 0.019 J 0.014 U 0.015 U

7.3 1.5 J 0.021 U 0.02 U 2.7 0.022 U 0.02 U 0.023 U

4.2 1.6 0.016 U 0.015 U 1.3 0.016 U 0.015 U 0.017 U

0.057 U 0.11 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.043 U 0.082 U 0.0085 U 0.0084 U 0.0088 U 0.0089 U 0.0082 U 0.0093 U

0.071 U 0.14 U 0.014 U 0.014 U 0.057 J 0.015 U 0.014 U 0.015 U

0.056 U 0.11 U 0.011 U 0.011 U 0.013 J 0.012 U 0.011 U 0.012 U

0.13 U 0.25 U 0.026 U 0.026 U 0.027 U 0.027 U 0.025 U 0.028 UJ

1.6 J 0.6 J 0.0089 U 0.0088 U 0.35 J 0.0093 U 0.0086 U 0.0098 U

12 3.7 0.0098 U 0.0097 U 2.8 0.017 J 0.0095 U 0.011 U

1.9 0.5 0.019 U 0.018 U 0.63 0.02 U 0.018 U 0.02 U

0.41 J 0.18 J 0.014 J 0.011 U 0.092 J 0.011 U 0.011 U 0.012 U

0.052 U 0.099 U 0.01 U 0.01 U 0.011 U 0.011 U 0.0099 U 0.011 U

0.053 U 0.1 U 0.01 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-011a

6/13/2016 6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 5/18/2016 6/25/2016

0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2

CFMW-008a-SO-0-0.5 CFMW-008a-SO-0.5-2 CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-010-SO-0-0.5 CFMW-010-SO-0.5-2.0 CFMW-010-SO-10-12 CFMW-Dup18-SO

0.054 U 0.1 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.012 U

0.092 U 0.18 U 0.018 U 0.018 U 0.019 U 0.019 U 0.018 U 0.02 U

13 6.1 0.011 U 0.011 U 4.1 0.021 J 0.01 U 0.012 U

0.83 J 0.3 J 0.019 J 0.0077 UJ 0.16 J 0.0082 U 0.0076 U 0.0086 U

0.074 U 0.14 U 0.015 U 0.014 U 0.015 U 0.015 U 0.014 U 0.016 U

0.051 U 0.098 U 0.01 U 0.01 U 0.01 U 0.011 U 0.0098 U 0.011 U

0.11 U 0.22 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.025 U

0.067 U 0.13 U 0.013 U 0.013 U 0.014 U 0.014 U 0.013 U 0.014 U

7.8 1.8 0.024 U 0.024 U 2.9 0.025 U 0.023 U 0.026 U

0.039 U 0.075 U 0.0077 U 0.0076 U 0.008 U 0.0081 U 0.0075 U 0.0085 U

0.51 J 0.088 U 0.16 J 0.009 UJ 0.043 J 0.0095 U 0.0088 U 0.01 U

0.057 U 0.11 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.061 U 0.12 U 0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.013 U

0.16 U 0.32 U 0.033 U 0.032 U 0.034 U 0.034 U 0.032 U 0.036 U

0.22 U 0.42 U 0.044 U 0.043 U 0.045 U 0.045 U 0.042 U 0.048 U

7.8 3.6 0.02 J 0.0094 UJ 2.4 0.013 J 0.0093 U 0.01 U

0.059 U 0.11 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.013 U

11 3.4 J 0.016 U 0.016 U 3.9 0.017 U 0.016 U 0.018 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-011a CFMW-011a CFMW-011a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a

6/25/2016 6/25/2016 6/25/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 68 - 73

CFMW-011a-SO-0-0.5 CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12 CFMW-012A-SO-0-0.5 CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-012A-SO-68-73

0.035 U 0.034 U 0.029 U 0.032 U 0.033 U 0.03 U 0.033 U 0.03 U

0.031 U 0.029 U 0.025 U 0.028 U 0.029 U 0.026 U 0.029 U 0.027 U

0.11 U 0.11 U 0.091 U 0.1 U 0.1 U 0.094 U 0.1 U 0.095 U

0.017 U 0.016 U 0.014 U 0.016 U 0.016 U 0.014 U 0.016 U 0.015 U

0.039 U 0.037 U 0.032 UJ 0.036 U 0.036 U 0.033 UJ 0.036 U 0.034 U

0.041 U 0.039 U 0.034 UJ 0.038 U 0.038 U 0.035 UJ 0.039 U 0.035 U

0.012 U 0.011 U 0.0096 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U

0.0097 U 0.0093 U 0.008 U 0.0089 U 0.0091 U 0.0083 U 0.0091 U 0.0084 U

0.091 U 0.087 U 0.074 U 0.083 U 0.085 U 0.077 U 0.085 U 0.078 U

0.31 U 0.3 U 0.26 R 0.29 U 0.29 U 0.27 UJ 0.29 U 0.27 U

0.016 U 0.016 U 0.013 U 0.015 U 0.015 U 0.014 U 0.015 U 0.014 U

0.022 U 0.021 U 0.018 U 0.02 U 0.02 U 0.019 U 0.021 U 0.019 U

0.0094 U 0.009 U 0.0077 U 0.0086 U 0.0087 U 0.008 U 0.0088 U 0.0081 U

0.01 U 0.01 U 0.0086 U 0.0096 U 0.0098 U 0.0089 U 0.0098 U 0.0091 U

0.0091 U 0.0087 U 0.0075 U 0.0083 U 0.0085 U 0.0077 U 0.0086 U 0.0079 U

0.018 U 0.017 U 0.015 U 0.016 U 0.017 U 0.015 U 0.017 U 0.016 U

0.014 U 0.013 U 0.011 U 0.012 U 0.013 U 0.012 U 0.013 U 0.012 U

0.014 U 0.013 U 0.011 UJ 0.013 U 0.013 U 0.012 UJ 0.013 U 0.012 U

0.011 U 0.011 U 0.009 U 0.01 U 0.01 U 0.0093 U 0.01 U 0.0095 U

0.046 U 0.044 U 0.038 U 0.042 U 0.043 U 0.039 U 0.043 U 0.04 U

0.012 U 0.012 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.011 U

0.11 U 0.11 U 0.09 UJ 0.1 U 0.1 U 0.094 UJ 0.1 U 0.095 U

0.013 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.018 U 0.017 U 0.015 U 0.016 U 0.017 U 0.015 U 0.017 U 0.015 U

0.011 U 0.01 U 0.0087 U 0.0097 U 0.0099 U 0.009 U 0.01 U 0.0092 U

0.012 U 0.012 U 0.01 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U

0.016 U 0.015 U 0.013 U 0.014 U 0.015 U 0.013 U 0.015 U 0.013 U

0.2 U 0.19 U 0.16 U 0.18 U 0.19 U 0.17 U 0.19 U 0.17 U

0.01 U 0.0096 U 0.0082 U 0.018 J 0.0093 U 0.0085 U 0.012 J 0.0086 U

0.011 U 0.01 U 0.0087 U 0.0097 U 0.0099 U 0.009 U 0.01 U 0.0092 U

0.009 U 0.0086 U 0.0074 U 0.0082 U 0.0084 U 0.0076 U 0.0084 U 0.0078 U

0.039 U 0.038 U 0.032 U 0.036 U 0.037 U 0.033 U 0.037 U 0.034 U

0.018 U 0.018 U 0.015 U 0.017 U 0.017 U 0.016 U 0.017 U 0.016 U

0.031 U 0.03 U 0.026 U 0.029 U 0.029 U 0.027 U 0.03 U 0.027 U

0.034 U 0.033 U 0.028 U 0.15 0.07 0.029 U 0.049 0.03 U

0.03 J 0.012 U 0.01 U 0.17 0.07 0.011 U 0.048 0.011 U

0.053 0.015 U 0.013 U 0.23 0.092 0.014 U 0.061 0.014 U

0.031 J 0.023 U 0.019 U 0.2 J+ 0.055 J+ 0.02 U 0.042 J+ 0.02 U

0.023 J 0.017 U 0.015 U 0.083 0.041 0.015 U 0.031 J 0.016 U

0.013 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.0097 U 0.0093 U 0.008 U 0.0089 U 0.0091 U 0.0083 U 0.0091 U 0.0084 U

0.016 U 0.015 U 0.013 U 0.015 U 0.015 U 0.014 U 0.015 U 0.014 U

0.013 U 0.012 U 0.01 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.03 UJ 0.028 UJ 0.024 UJ 0.027 UJ 0.028 UJ 0.025 U 0.028 UJ 0.026 UJ

0.01 U 0.0098 U 0.0084 U 0.028 J 0.012 J 0.0087 U 0.0096 UJ 0.0088 U

0.043 J 0.011 U 0.0092 U 0.19 J 0.085 J 0.0095 U 0.06 J 0.0097 U

0.021 U 0.021 U 0.018 U 0.042 J+ 0.02 U 0.018 U 0.02 U 0.019 U

0.012 U 0.012 U 0.01 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U

0.012 U 0.011 U 0.0096 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U

0.012 U 0.011 U 0.0098 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-011a CFMW-011a CFMW-011a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a

6/25/2016 6/25/2016 6/25/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 68 - 73

CFMW-011a-SO-0-0.5 CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12 CFMW-012A-SO-0-0.5 CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-012A-SO-68-73

0.012 U 0.012 U 0.01 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U

0.021 U 0.02 U 0.017 U 0.019 U 0.02 U 0.018 U 0.02 U 0.018 U

0.038 J 0.012 U 0.01 U 0.27 J 0.12 J 0.01 U 0.09 J 0.011 U

0.009 U 0.0086 U 0.0074 U 0.012 J 0.0084 U 0.0076 U 0.0085 J 0.0078 U

0.017 U 0.016 U 0.014 U 0.015 U 0.016 U 0.014 U 0.016 U 0.014 U

0.012 U 0.011 U 0.0095 U 0.011 U 0.011 U 0.0099 U 0.011 U 0.01 U

0.026 U 0.025 U 0.021 U 0.024 U 0.024 U 0.022 U 0.024 U 0.022 U

0.015 U 0.014 U 0.012 U 0.014 U 0.014 U 0.013 U 0.014 U 0.013 U

0.027 U 0.026 U 0.023 U 0.19 J+ 0.059 J+ 0.023 U 0.046 J+ 0.024 U

0.0089 U 0.0085 U 0.0073 U 0.0081 U 0.0083 U 0.0075 U 0.0083 U 0.0077 U

0.01 U 0.01 U 0.0086 U 0.0096 U 0.0098 U 0.0089 U 0.0098 U 0.0091 U

0.013 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.014 U 0.013 U 0.011 U 0.013 U 0.013 U 0.012 U 0.013 U 0.012 U

0.037 U 0.036 U 0.031 U 0.034 U 0.035 U 0.032 U 0.035 U 0.032 U

0.05 U 0.048 U 0.041 UJ 0.046 U 0.047 U 0.042 UJ 0.047 U 0.043 U

0.018 J 0.011 U 0.009 U 0.19 J 0.087 J 0.0093 U 0.073 J 0.0095 U

0.013 U 0.013 U 0.011 U 0.012 U 0.013 U 0.011 U 0.013 U 0.012 U

0.043 J 0.018 U 0.015 U 0.26 J 0.15 J 0.016 U 0.092 J 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-016a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-019a

6/21/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5

CFMW-016a-SO-0-0.5 CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12 CFMW-018-SO-0-0.5 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-DUP2-SO CFMW-019a-SO-0-0.5

0.035 J 0.03 U 0.032 U 0.032 U 0.032 U 0.029 U 0.029 U 0.031 U

0.027 U 0.027 U 0.028 U 0.028 U 0.028 U 0.026 U 0.026 U 0.027 U

0.098 U 0.095 U 0.1 U 0.099 U 0.1 U 0.092 U 0.092 U 0.098 U

0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U

0.035 U 0.034 U 0.035 U 0.035 U 0.035 U 0.032 U 0.032 U 0.035 U

0.037 U 0.036 U 0.037 U 0.037 U 0.037 U 0.034 U 0.034 U 0.037 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0098 U 0.0098 U 0.01 U

0.0087 U 0.0084 U 0.0088 U 0.0087 U 0.0088 U 0.0081 U 0.0081 U 0.0087 U

0.081 U 0.079 U 0.082 U 0.081 U 0.082 U 0.076 U 0.076 U 0.081 U

0.28 U 0.27 U 0.28 U 0.28 U 0.28 U 0.26 U 0.26 U 0.28 U

0.015 U 0.014 U 0.015 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U

0.02 U 0.019 U 0.02 U 0.02 U 0.02 U 0.018 U 0.018 U 0.02 U

0.0083 U 0.0081 U 0.0085 U 0.0084 U 0.0085 U 0.0078 U 0.0078 U 0.0083 U

0.0094 U 0.0091 U 0.0095 U 0.0094 U 0.0095 U 0.0088 U 0.0088 U 0.0093 U

0.11 J 0.0079 U 0.0083 U 0.0082 U 0.0083 U 0.0076 U 0.0076 U 0.0084 J

0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 0.015 U 0.015 U 0.016 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U

0.012 U 0.012 U 0.013 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U

0.0098 U 0.0095 U 0.01 U 0.0099 U 0.01 U 0.0092 U 0.0092 U 0.0098 U

0.041 U 0.04 U 0.042 U 0.041 U 0.042 U 0.039 U 0.039 U 0.041 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U

0.098 U 0.095 U 0.1 U 0.099 U 0.1 U 0.092 U 0.092 U 0.098 U

0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U

0.016 U 0.015 U 0.016 U 0.016 U 0.016 U 0.015 U 0.015 U 0.016 U

0.0095 U 0.0092 U 0.0096 U 0.0095 U 0.0096 U 0.0089 U 0.0089 U 0.0094 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U

0.014 U 0.013 U 0.014 U 0.014 U 0.014 U 0.013 U 0.013 U 0.014 U

0.18 U 0.17 U 0.18 U 0.18 U 0.18 U 0.17 U 0.17 U 0.18 U

0.7 0.0086 U 0.01 J 0.009 U 0.0091 U 0.0083 U 0.0084 U 0.058 J

0.0095 U 0.0092 U 0.0096 U 0.0095 U 0.0096 U 0.0089 U 0.0089 U 0.0094 U

0.008 U 0.0078 U 0.0081 U 0.0081 U 0.0082 U 0.0075 U 0.0075 U 0.008 U

1.2 0.034 U 0.036 U 0.035 U 0.036 U 0.033 U 0.033 U 0.093 J

0.016 U 0.016 U 0.017 U 0.016 U 0.017 U 0.015 U 0.015 U 0.016 U

0.028 U 0.027 U 0.029 U 0.028 U 0.029 U 0.026 U 0.026 U 0.028 U

2.7 0.03 U 0.05 0.15 0.038 0.029 U 0.029 U 0.34 

2.8 0.015 J 0.058 0.21 0.046 0.01 U 0.01 U 0.43 

3.3 0.02 J 0.12 0.33 0.069 0.013 U 0.013 U 0.62 

4.2 0.021 U 0.064 J 0.24 J 0.045 J 0.02 U 0.02 U 0.39 

1.3 0.016 U 0.042 0.12 0.023 J 0.015 U 0.015 U 0.22 

0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U

0.0087 U 0.0084 U 0.0088 U 0.0087 U 0.0088 U 0.0081 U 0.0081 U 0.0087 U

0.014 U 0.014 U 0.015 U 0.062 J 0.015 U 0.013 U 0.013 U 0.014 U

0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U

0.026 U 0.026 U 0.027 U 0.027 U 0.027 U 0.025 U 0.025 U 0.026 U

0.74 0.0089 U 0.0093 U 0.018 J 0.0093 U 0.0086 U 0.0086 U 0.063 J

3.1 0.013 J 0.091 J 0.22 J 0.048 J 0.0094 U 0.0094 U 0.46 

0.91 0.019 U 0.021 J 0.04 J+ 0.019 U 0.018 U 0.018 U 0.1 

0.3 J 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.027 J

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0098 U 0.0098 U 0.01 U

0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U

ROUX ASSOCIATES, INC. Page 33 of 289  2476.0001Y002.142/WKB



Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-016a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-019a

6/21/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5

CFMW-016a-SO-0-0.5 CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12 CFMW-018-SO-0-0.5 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-DUP2-SO CFMW-019a-SO-0-0.5

0.023 J 0.011 U 0.02 J 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U

0.019 U 0.018 U 0.019 U 0.019 U 0.019 U 0.018 U 0.018 U 0.019 U

6.1 0.017 J 0.096 J 0.22 J 0.047 J 0.01 U 0.01 U 0.66 

0.58 0.0078 U 0.0088 J 0.0081 U 0.0082 U 0.0075 U 0.0075 U 0.046 J

0.015 U 0.014 U 0.015 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U

0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.0097 U 0.0097 U 0.01 U

0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.022 U 0.022 U 0.023 U

0.013 U 0.013 U 0.014 U 0.014 U 0.014 U 0.013 U 0.013 U 0.013 U

3.9 0.024 U 0.053 0.23 J+ 0.038 J+ 0.023 U 0.023 U 0.42 

0.0079 U 0.0077 U 0.008 U 0.008 U 0.008 U 0.0074 U 0.0074 U 0.0079 U

0.29 J 0.0091 U 0.0095 U 0.0094 U 0.0095 U 0.0088 U 0.0088 U 0.016 J

0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U

0.012 U 0.012 U 0.013 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U

0.033 U 0.032 U 0.034 U 0.034 U 0.034 U 0.031 U 0.031 U 0.033 U

0.045 U 0.043 U 0.045 U 0.045 U 0.045 U 0.042 U 0.042 U 0.044 U

5.7 0.014 J 0.068 J 0.093 J 0.027 J 0.0092 U 0.0092 U 0.46 

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U

6.4 0.018 J 0.1 J 0.27 J 0.063 J 0.016 U 0.016 U 0.6 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-019a CFMW-019a CFMW-019a CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023a

5/25/2016 5/25/2016 5/25/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/17/2016

0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFMW-019a-SO-0.5-2 CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0-0.5 CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12 CFMW-023a-SO-0-0.5

0.033 U 0.029 U 0.033 U 0.032 U 0.03 U 0.03 U 0.033 U 0.033 U

0.029 U 0.026 U 0.029 U 0.028 U 0.026 U 0.026 U 0.028 UJ 0.029 U

0.1 U 0.092 U 0.1 U 0.1 U 0.093 U 0.093 U 0.1 U 0.1 U

0.016 U 0.014 U 0.016 U 0.015 U 0.014 U 0.014 U 0.016 U 0.016 U

0.037 UJ 0.032 UJ 0.036 U 0.035 U 0.033 U 0.033 U 0.036 UJ 0.037 U

0.039 UJ 0.034 U 0.038 U 0.037 U 0.035 U 0.035 U 0.038 UJ 0.039 U

0.011 UJ 0.0098 U 0.011 U 0.011 U 0.0099 U 0.0099 U 0.011 UJ 0.011 U

0.0092 UJ 0.0081 U 0.0091 U 0.0089 U 0.0082 U 0.0082 U 0.009 UJ 0.0092 U

0.086 UJ 0.076 U 0.085 U 0.083 U 0.077 U 0.077 U 0.084 U 0.086 U

0.3 UJ 0.26 R 0.29 U 0.28 U 0.26 U 0.26 U 0.29 R 0.29 U

0.015 U 0.014 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U 0.015 U

0.021 U 0.018 U 0.021 U 0.02 U 0.019 U 0.019 U 0.02 U 0.021 U

0.0089 U 0.0078 U 0.0088 U 0.0085 U 0.0079 U 0.0079 U 0.0087 U 0.0088 U

0.0099 UJ 0.0088 U 0.0098 U 0.0096 U 0.0089 U 0.0089 U 0.0097 U 0.0099 U

0.0086 U 0.0076 U 0.0085 U 0.0083 U 0.0077 U 0.0077 U 0.0085 U 0.048 J

0.017 U 0.015 U 0.017 U 0.016 U 0.015 U 0.015 U 0.017 U 0.017 U

0.013 U 0.011 U 0.013 U 0.012 U 0.012 U 0.011 U 0.013 U 0.013 U

0.013 UJ 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.013 UJ 0.013 U

0.01 U 0.0092 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.01 U 0.01 U

0.044 U 0.039 U 0.043 U 0.042 U 0.039 U 0.039 U 0.043 U 0.043 U

0.012 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U 0.012 U

0.1 UJ 0.092 UJ 0.1 U 0.1 U 0.093 U 0.093 U 0.1 UJ 0.1 U

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 UJ 0.012 U

0.017 U 0.015 U 0.017 U 0.016 U 0.015 U 0.015 U 0.016 U 0.017 U

0.01 U 0.0089 U 0.0099 U 0.0097 U 0.009 U 0.009 U 0.0098 U 0.01 U

0.012 U 0.01 U 0.012 U 0.011 U 0.01 U 0.01 U 0.011 U 0.012 U

0.015 U 0.013 U 0.015 U 0.014 U 0.013 U 0.013 U 0.014 U 0.015 U

0.19 U 0.17 U 0.19 U 0.18 U 0.17 U 0.17 U 0.18 U 0.19 U

0.0095 U 0.0084 U 0.023 J 0.0091 U 0.0084 U 0.0084 U 0.011 J 0.061 J

0.01 U 0.0089 U 0.0099 U 0.0097 U 0.009 U 0.009 U 0.0098 U 0.01 U

0.0085 U 0.0075 U 0.0084 U 0.0082 U 0.0076 U 0.0076 U 0.0083 U 0.0085 U

0.037 U 0.033 U 0.037 U 0.036 U 0.033 U 0.033 U 0.036 U 0.072 J

0.017 U 0.015 U 0.017 U 0.017 U 0.016 U 0.016 U 0.017 U 0.017 U

0.03 UJ 0.026 U 0.029 U 0.029 U 0.027 U 0.027 U 0.029 U 0.03 U

0.048 0.029 U 0.13 0.069 0.097 J 0.029 UJ 0.13 0.26 

0.049 0.01 U 0.17 0.077 0.011 U 0.011 U 0.12 0.33 

0.073 0.013 U 0.23 0.23 0.35 J 0.014 UJ 0.32 0.55 

0.04 J 0.02 U 0.13 J 0.086 J 0.02 U 0.02 U 0.11 J 0.33 J

0.028 J 0.015 U 0.09 0.078 0.075 J 0.015 UJ 0.12 0.19 

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U

0.0092 U 0.0081 U 0.0091 U 0.0089 U 0.0082 U 0.0082 U 0.009 U 0.0092 U

0.015 U 0.013 U 0.015 U 0.015 U 0.014 U 0.014 U 0.061 J 0.015 U

0.028 J 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U

0.028 UJ 0.025 U 0.028 U 0.027 U 0.025 U 0.025 U 0.028 UJ 0.028 U

0.0097 U 0.0086 U 0.021 J 0.0093 U 0.0087 U 0.0086 U 0.016 J 0.058 J

0.053 J 0.0094 U 0.19 J 0.14 J 0.19 J 0.0095 UJ 0.18 J 0.41 

0.02 U 0.018 U 0.039 J+ 0.025 J 0.018 U 0.018 U 0.036 J 0.02 U

0.012 U 0.01 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.021 J

0.011 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.0099 U 0.011 U 0.011 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-019a CFMW-019a CFMW-019a CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023a

5/25/2016 5/25/2016 5/25/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/17/2016

0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFMW-019a-SO-0.5-2 CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0-0.5 CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12 CFMW-023a-SO-0-0.5

0.012 U 0.01 U 0.012 U 0.011 U 0.01 U 0.01 U 0.011 U 0.052 J

0.02 U 0.018 U 0.02 U 0.019 U 0.018 U 0.018 U 0.019 U 0.02 U

0.071 J 0.01 U 0.25 J 0.12 J 0.13 J 0.01 UJ 0.23 J 0.52 

0.0085 U 0.0075 U 0.018 J 0.0082 U 0.0076 U 0.0076 U 0.0084 J 0.035 J

0.016 U 0.014 U 0.016 U 0.015 U 0.014 U 0.014 U 0.016 UJ 0.016 U

0.011 U 0.0097 U 0.011 U 0.011 U 0.0098 U 0.0098 U 0.011 U 0.011 U

0.024 UJ 0.022 U 0.024 UJ 0.023 U 0.022 U 0.022 U 0.024 U 0.024 U

0.014 U 0.013 U 0.014 U 0.014 U 0.013 U 0.013 U 0.014 U 0.014 U

0.045 J+ 0.023 U 0.14 J+ 0.088 0.023 U 0.023 U 0.12 0.34 

0.0084 U 0.0074 U 0.0083 U 0.0081 U 0.0075 U 0.0075 U 0.0082 U 0.0084 U

0.0099 U 0.0088 U 0.01 J 0.0096 U 0.0089 U 0.0089 U 0.0097 U 0.015 J

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U

0.013 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.013 U

0.035 UJ 0.031 U 0.035 U 0.034 U 0.032 U 0.032 U 0.035 UJ 0.035 UJ

0.047 UJ 0.042 UJ 0.047 U 0.046 U 0.042 U 0.042 U 0.046 UJ 0.047 U

0.05 J 0.0092 U 0.16 J 0.047 J 0.0093 U 0.0093 U 0.1 J 0.36 J

0.013 U 0.011 U 0.013 U 0.012 U 0.011 U 0.011 U 0.013 U 0.013 U

0.071 J 0.016 U 0.24 J 0.1 J 0.12 J 0.016 UJ 0.2 J 0.56 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-025a CFMW-026 CFMW-026

6/17/2016 6/17/2016 7/13/2016 7/13/2016 7/13/2016 6/14/2016 6/14/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-025a-SO-0-0.5 CFMW-025a-SO-0.5-2 CFMW-025a-SO-10-12 CFMW-026-SO-0-0.5 CFMW-026-SO-0.5-2

0.032 U 0.031 U 0.036 U 0.031 U 0.029 UJ 0.041 U 0.032 U

0.028 U 0.027 U 0.032 U 0.027 U 0.026 UJ 0.036 U 0.028 U

0.1 U 0.096 U 0.11 U 0.098 U 0.092 U 0.13 U 0.1 U

0.016 U 0.015 U 0.018 U 0.015 U 0.014 U 0.02 U 0.015 U

0.036 U 0.034 U 0.04 U 0.034 U 0.032 UJ 0.045 U 0.035 U

0.038 U 0.036 U 0.043 U 0.036 U 0.034 UJ 0.048 U 0.037 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0098 UJ 0.014 U 0.011 U

0.009 U 0.0085 U 0.01 U 0.0086 U 0.0081 UJ 0.011 U 0.0088 U

0.084 U 0.079 U 0.094 U 0.08 U 0.076 UJ 0.11 U 0.082 U

0.29 U 0.27 U 0.32 U 0.28 U 0.26 R 0.36 U 0.28 U

0.015 U 0.014 U 0.017 U 0.014 U 0.014 UJ 0.019 U 0.015 U

0.02 U 0.019 U 0.023 U 0.019 U 0.018 UJ 0.026 U 0.02 U

0.0086 U 0.0082 U 0.0097 U 0.0083 U 0.0078 UJ 0.011 U 0.0085 U

0.0097 U 0.0092 U 0.011 U 0.0093 U 0.0088 UJ 0.012 U 0.0095 U

0.0084 U 0.008 U 0.0094 U 0.0081 U 0.0076 UJ 0.011 U 0.0083 U

0.017 U 0.016 U 0.019 U 0.016 U 0.015 U 0.021 U 0.016 U

0.013 U 0.012 U 0.014 U 0.012 U 0.011 U 0.016 U 0.012 U

0.013 U 0.012 U 0.014 U 0.012 U 0.012 UJ 0.016 U 0.013 U

0.01 U 0.0096 U 0.011 U 0.0097 U 0.0092 U 0.013 U 0.01 U

0.042 U 0.04 U 0.048 U 0.041 U 0.038 U 0.054 U 0.042 U

0.011 U 0.011 U 0.013 U 0.011 U 0.01 U 0.014 U 0.011 U

0.1 U 0.096 U 0.11 U 0.097 U 0.092 UJ 0.13 U 0.1 U

0.012 U 0.011 U 0.013 U 0.011 U 0.011 UJ 0.015 U 0.012 U

0.016 U 0.015 U 0.018 U 0.016 U 0.015 U 0.021 U 0.016 U

0.0098 U 0.0093 U 0.011 U 0.0094 U 0.0089 U 0.012 U 0.0096 U

0.011 U 0.011 U 0.013 UJ 0.011 UJ 0.01 UJ 0.014 U 0.011 U

0.014 U 0.014 U 0.016 U 0.014 U 0.013 U 0.018 U 0.014 U

0.18 U 0.17 U 0.21 U 0.18 U 0.17 U 0.23 U 0.18 U

0.0092 U 0.0087 U 0.01 U 0.0088 U 0.0083 UJ 0.012 J 0.0091 U

0.0098 U 0.0093 U 0.011 U 0.0094 U 0.0089 UJ 0.012 U 0.0096 U

0.0083 U 0.0079 U 0.0093 U 0.0079 U 0.0075 U 0.01 U 0.0083 J

0.036 U 0.034 U 0.041 U 0.035 U 0.033 UJ 0.046 U 0.036 U

0.017 U 0.016 U 0.019 U 0.016 U 0.015 U 0.021 U 0.017 U

0.029 U 0.027 U 0.033 U 0.028 U 0.026 UJ 0.037 U 0.029 U

0.032 U 0.03 U 0.078 0.03 U 0.029 UJ 0.2 0.031 U

0.011 U 0.011 U 0.088 0.011 U 0.01 UJ 0.24 0.011 U

0.015 U 0.014 U 0.18 0.014 U 0.013 UJ 0.52 0.021 J

0.022 U 0.021 U 0.11 J 0.021 U 0.02 U 0.28 J 0.022 U

0.017 U 0.016 U 0.056 0.016 U 0.015 UJ 0.19 0.016 U

0.012 U 0.011 U 0.013 U 0.011 U 0.011 U 0.015 U 0.012 U

0.009 U 0.0085 U 0.01 U 0.0086 U 0.0081 U 0.011 U 0.0088 U

0.015 U 0.014 U 0.017 U 0.014 U 0.013 UJ 0.13 J 0.015 U

0.012 U 0.011 U 0.013 U 0.011 U 0.011 U 0.015 U 0.012 U

0.027 U 0.026 U 0.031 U 0.026 U 0.025 UJ 0.035 U 0.027 UJ

0.0094 U 0.0089 U 0.014 J 0.009 U 0.0086 UJ 0.031 J 0.0093 U

0.01 U 0.0098 U 0.14 J 0.0099 U 0.0094 UJ 0.37 J 0.018 J

0.02 U 0.019 U 0.023 J 0.019 U 0.018 U 0.059 0.019 U

0.011 U 0.011 U 0.013 U 0.011 U 0.01 UJ 0.015 U 0.011 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0098 UJ 0.014 U 0.011 U

0.011 U 0.01 U 0.012 U 0.011 U 0.01 UJ 0.014 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-025a CFMW-026 CFMW-026

6/17/2016 6/17/2016 7/13/2016 7/13/2016 7/13/2016 6/14/2016 6/14/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-025a-SO-0-0.5 CFMW-025a-SO-0.5-2 CFMW-025a-SO-10-12 CFMW-026-SO-0-0.5 CFMW-026-SO-0.5-2

0.038 J 0.011 U 0.013 J 0.011 U 0.01 UJ 0.014 U 0.011 U

0.019 U 0.018 U 0.022 U 0.019 U 0.018 U 0.024 U 0.019 U

0.011 U 0.011 U 0.13 J 0.011 U 0.011 J- 0.35 J 0.019 J

0.0083 U 0.0079 U 0.0093 UJ 0.0079 UJ 0.0075 UJ 0.01 U 0.0082 U

0.015 U 0.015 U 0.017 U 0.015 U 0.014 UJ 0.019 U 0.015 U

0.011 U 0.01 U 0.012 UJ 0.01 UJ 0.0097 UJ 0.014 U 0.011 U

0.024 U 0.022 U 0.027 U 0.023 U 0.021 U 0.03 U 0.023 U

0.014 U 0.013 U 0.016 U 0.013 U 0.013 UJ 0.018 U 0.014 U

0.025 U 0.024 U 0.1 0.024 U 0.023 U 0.3 0.025 U

0.0082 U 0.0077 U 0.0092 U 0.0078 U 0.0074 U 0.01 U 0.008 U

0.0097 U 0.0092 U 0.011 U 0.0093 U 0.0088 UJ 0.012 U 0.0095 U

0.012 U 0.011 U 0.013 U 0.011 U 0.011 UJ 0.015 U 0.012 U

0.013 U 0.012 U 0.014 U 0.012 U 0.012 U 0.016 U 0.013 U

0.034 UJ 0.033 UJ 0.039 U 0.033 U 0.031 UJ 0.044 U 0.034 U

0.046 U 0.044 U 0.052 U 0.044 U 0.042 UJ 0.058 U 0.045 U

0.01 U 0.0096 U 0.072 J 0.01 J 0.0092 UJ 0.14 J 0.015 J

0.012 U 0.012 U 0.014 U 0.012 U 0.011 U 0.016 U 0.012 U

0.017 U 0.016 U 0.11 J 0.017 U 0.016 U 0.34 J 0.022 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-028a CFMW-028a CFMW-028a

6/14/2016 6/14/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 4.5 - 6

CFMW-DUP15-SO CFMW-026-SO-10-12 CFMW-027-SO-0-0.5 CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0-0.5 CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6

0.032 U 0.03 U 4.1 U 0.4 U 0.061 U 0.033 U 0.031 U 10 U

0.028 U 0.026 U 3.6 U 0.35 U 0.053 U 0.029 U 0.027 U 9 U

0.1 U 0.093 U 13 U 1.3 U 0.19 U 0.1 U 0.098 R 32 U

0.015 U 0.014 U 2 U 0.19 U 0.029 U 0.016 U 0.015 U 5 U

0.035 U 0.033 U 4.5 U 0.45 U 0.067 U 0.037 U 0.035 UJ 11 U

0.037 U 0.035 U 4.8 U 0.47 U 0.071 U 0.039 U 0.037 U 12 U

0.011 U 0.0099 U 1.4 U 0.13 U 0.02 U 0.011 U 0.01 U 3.4 U

0.0088 U 0.0082 U 1.1 U 0.11 U 0.017 U 0.0092 U 0.0087 U 2.9 U

0.082 U 0.076 U 11 U 1 U 0.16 U 0.086 U 0.081 UJ 27 U

0.28 U 0.26 UJ 37 U 3.6 U 0.54 U 0.3 U 0.28 R 91 U

0.015 U 0.014 U 1.9 U 0.19 U 0.028 U 0.015 U 0.015 U 4.8 U

0.02 U 0.018 U 2.6 U 0.25 U 0.038 U 0.021 U 0.02 U 6.4 U

0.0084 U 0.0079 U 1.1 U 0.11 U 0.016 U 0.0089 U 0.0083 U 2.7 U

0.0095 U 0.0088 U 1.2 U 0.12 U 0.018 U 0.0099 U 0.0093 U 3.1 U

0.0082 U 0.0077 U 3.6 J 0.42 J 0.037 J 0.0086 U 0.0081 U 4.4 J

0.016 U 0.015 U 2.1 U 0.21 U 0.031 U 0.017 U 0.016 U 5.3 U

0.012 U 0.011 U 1.6 U 0.16 U 0.024 U 0.013 U 0.012 U 4 U

0.013 U 0.012 U 1.6 U 0.16 U 0.024 U 0.013 U 0.012 UJ 4.1 U

0.0099 U 0.0092 U 1.3 U 0.13 U 0.019 U 0.01 U 0.0098 U 3.2 U

0.042 U 0.039 U 5.4 U 0.53 U 0.08 U 0.044 U 0.041 U 13 U

0.011 U 0.01 U 1.4 U 0.14 U 0.021 U 0.012 U 0.011 U 3.6 U

0.099 U 0.093 UJ 13 U 1.3 U 0.19 U 0.1 U 0.098 UJ 32 U

0.012 U 0.011 U 1.5 U 0.15 U 0.023 U 0.012 U 0.012 U 3.8 U

0.016 U 0.015 U 2.1 U 0.2 U 0.031 U 0.017 U 0.016 U 5.2 U

0.0096 U 0.0089 U 1.2 U 0.12 U 0.018 U 0.01 U 0.0095 U 3.1 U

0.011 U 0.01 U 1.4 U 0.14 U 0.021 U 0.012 U 0.011 U 3.6 U

0.014 U 0.013 U 1.8 U 0.18 U 0.027 U 0.015 U 0.014 U 4.6 U

0.18 U 0.17 U 23 U 2.3 U 0.34 U 0.19 U 0.18 U 58 U

0.009 U 0.0084 U 40 J 2.5 J 0.55 J 0.036 J 0.0089 U 55 J

0.0096 U 0.0089 U 1.2 J 0.12 U 0.018 U 0.01 U 0.0095 U 3.1 U

0.0081 U 0.0076 U 1.1 U 0.1 U 0.016 U 0.0085 U 0.008 U 2.6 U

0.035 U 0.033 U 41 J 8 0.66 J 0.08 J 0.035 U 100 J

0.017 U 0.015 U 2.2 U 0.21 U 0.032 U 0.017 U 0.016 U 5.4 U

0.028 U 0.026 U 3.7 U 0.36 U 0.055 U 0.03 U 0.028 U 9.2 U

0.031 U 0.029 U 280 39 5.7 0.57 0.031 U 400 

0.012 J 0.011 U 320 39 6.6 0.74 0.012 J 450 

0.031 J 0.014 U 460 67 8.1 1.1 0.02 J 570 

0.021 U 0.02 U 250 36 6.5 0.71 0.021 U 290 

0.016 U 0.015 U 150 23 2.8 0.41 0.016 U 210 

0.012 U 0.011 U 1.5 U 0.15 U 0.022 U 0.012 U 0.011 U 3.8 U

0.0088 U 0.0082 U 1.1 U 0.11 U 0.017 U 0.0092 U 0.0087 U 2.9 U

0.015 U 0.014 U 1.9 U 0.18 U 0.028 U 0.015 U 0.014 U 5.1 J

0.011 U 0.011 U 1.5 U 0.15 U 0.022 U 0.012 U 0.011 U 3.7 U

0.027 UJ 0.025 U 3.5 U 0.34 U 0.052 U 0.028 U 0.026 UJ 8.7 U

0.0092 U 0.0086 U 33 J 3.6 J 0.55 J 0.069 J 0.0091 U 42 J

0.023 J 0.0095 U 350 56 6.2 0.77 0.012 J 500 

0.019 U 0.018 U 70 9.3 1.8 0.19 0.019 U 6.3 U

0.011 U 0.011 U 7.3 J 1.3 J 0.091 J 0.014 J 0.011 U 15 J

0.011 U 0.0099 U 1.4 U 0.13 U 0.02 U 0.011 U 0.01 U 3.4 U

0.011 U 0.01 U 1.4 U 0.14 U 0.021 U 0.011 U 0.011 U 3.5 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-028a CFMW-028a CFMW-028a

6/14/2016 6/14/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 4.5 - 6

CFMW-DUP15-SO CFMW-026-SO-10-12 CFMW-027-SO-0-0.5 CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0-0.5 CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6

0.011 U 0.01 U 1.4 U 0.14 U 0.021 U 0.022 J 0.011 U 3.6 U

0.027 J 0.018 U 2.5 U 0.24 U 0.036 U 0.02 U 0.019 U 6.1 U

0.026 J 0.01 U 430 75 7.4 0.9 0.013 J 1000 

0.0081 U 0.0076 U 16 J 1.8 J 0.2 J 0.023 J 0.008 U 33 J

0.015 U 0.014 U 2 U 0.19 U 0.029 U 0.016 U 0.015 U 4.9 U

0.01 U 0.0098 U 1.4 U 0.13 U 0.02 U 0.011 U 0.01 U 3.4 U

0.023 U 0.022 UJ 3 U 0.3 U 0.045 U 0.024 U 0.023 U 7.5 U

0.014 U 0.013 U 1.8 U 0.17 U 0.026 U 0.014 U 0.013 U 4.4 U

0.025 U 0.023 U 260 37 6.8 0.71 0.024 U 360 

0.008 U 0.0075 U 1 U 0.1 U 0.015 U 0.0084 U 0.0079 U 2.6 U

0.0095 U 0.0088 U 6.5 J 1.2 J 0.054 J 0.012 J 0.0093 U 8 J

0.012 U 0.011 U 1.5 U 0.15 U 0.023 U 0.012 U 0.012 U 3.8 U

0.013 U 0.012 U 1.6 U 0.16 U 0.024 U 0.013 U 0.012 U 4.1 U

0.034 U 0.032 UJ 4.4 U 0.43 U 0.065 U 0.035 U 0.033 U 11 U

0.045 U 0.042 UJ 5.9 U 0.57 U 0.087 U 0.047 U 0.045 UJ 15 U

0.021 J 0.0092 U 200 27 3 0.47 0.0098 U 440 

0.012 U 0.011 U 1.6 U 0.15 U 0.023 U 0.013 U 0.012 U 4 U

0.029 J 0.016 U 440 77 7.4 1.1 0.017 U 730 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-032a CFMW-032a

6/30/2016 6/30/2016 5/18/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016

10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-028a-SO-10-12 CFMW-DUP19-SO CFMW-029-SO-0-0.5 CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0-0.5 CFMW-032a-SO-0.5-2

0.03 U 0.03 U 0.06 U 0.03 U 0.03 U 0.032 U 0.03 U

0.026 U 0.026 U 0.053 U 0.026 U 0.026 U 0.028 U 0.026 UJ

0.093 U 0.093 U 0.19 U 0.094 U 0.093 U 0.1 U 0.093 U

0.014 U 0.014 U 0.029 UJ 0.014 UJ 0.014 UJ 0.015 U 0.014 U

0.033 U 0.033 U 0.067 U 0.033 U 0.033 U 0.035 U 0.033 UJ

0.035 U 0.035 U 0.071 U 0.035 U 0.035 U 0.037 U 0.035 U

0.0099 U 0.0099 U 0.02 U 0.01 U 0.0099 U 0.011 U 0.0099 U

0.0082 U 0.0082 U 0.017 U 0.0083 U 0.0082 U 0.0089 U 0.0082 U

0.076 U 0.077 U 0.16 U 0.077 U 0.077 U 0.083 U 0.076 U

0.26 U 0.26 U 0.54 U 0.27 U 0.26 U 0.28 U 0.26 UJ

0.014 U 0.014 U 0.028 U 0.014 U 0.014 U 0.015 U 0.014 U

0.018 U 0.019 U 0.038 U 0.019 U 0.019 U 0.02 U 0.018 U

0.0079 U 0.0079 U 0.016 U 0.008 U 0.0079 U 0.0085 U 0.0079 U

0.0088 U 0.0088 U 0.018 U 0.0089 U 0.0089 U 0.0096 U 0.0088 U

0.0077 U 0.0077 U 0.031 J 0.0078 U 0.0077 U 0.0083 U 0.0077 U

0.015 U 0.015 U 0.031 U 0.015 U 0.015 U 0.016 U 0.015 U

0.011 U 0.011 U 0.023 U 0.012 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.024 U 0.012 U 0.012 U 0.013 U 0.012 U

0.0092 U 0.0093 U 0.019 U 0.0094 U 0.0093 U 0.01 U 0.0092 U

0.039 U 0.039 U 0.079 U 0.039 U 0.039 U 0.042 U 0.039 U

0.01 U 0.01 U 0.021 U 0.01 U 0.01 U 0.011 U 0.01 U

0.093 U 0.093 U 0.19 U 0.094 U 0.093 U 0.1 U 0.093 UJ

0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.012 U 0.011 U

0.015 U 0.015 U 0.03 U 0.015 U 0.015 U 0.016 U 0.015 U

0.0089 U 0.0089 U 0.018 U 0.009 U 0.009 U 0.0097 U 0.0089 U

0.01 U 0.01 U 0.021 U 0.011 U 0.01 U 0.011 U 0.01 U

0.013 U 0.013 U 0.027 U 0.013 U 0.013 U 0.014 U 0.013 U

0.17 U 0.17 U 0.34 U 0.17 U 0.17 UJ 0.18 U 0.17 U

0.0084 U 0.0084 U 0.2 J 0.031 J 0.0084 U 0.0091 U 0.0084 U

0.0089 U 0.0089 U 0.018 U 0.009 U 0.009 U 0.0097 U 0.0089 U

0.0076 U 0.0076 U 0.015 U 0.0077 U 0.0076 U 0.0082 U 0.0076 U

0.033 U 0.033 U 0.34 J 0.065 J 0.033 U 0.036 U 0.033 U

0.015 U 0.015 U 0.032 U 0.016 U 0.016 U 0.017 U 0.015 U

0.026 U 0.027 U 0.054 U 0.027 U 0.027 U 0.029 U 0.026 U

0.036 0.044 2.8 0.26 0.029 U 0.052 0.031 J

0.034 J 0.054 3.1 0.32 0.012 J 0.062 0.029 J

0.043 J 0.075 J 6.5 0.43 0.016 J 0.13 0.044 

0.023 J 0.042 J 4.1 0.42 0.02 U 0.075 J 0.026 J

0.021 J 0.029 J 2.2 0.17 0.015 U 0.035 J 0.021 J

0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.012 U 0.011 U

0.0082 U 0.0082 U 0.017 U 0.0083 U 0.0082 U 0.0089 U 0.0082 U

0.014 U 0.014 U 0.079 J 0.014 U 0.014 U 0.16 J 0.014 U

0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.012 U 0.011 U

0.025 U 0.025 U 0.051 U 0.025 U 0.025 U 0.027 U 0.025 U

0.0086 U 0.0086 U 0.29 J 0.046 J 0.0086 U 0.0093 U 0.0086 U

0.031 J 0.057 J 4.1 0.36 0.013 J 0.09 J 0.035 J

0.018 U 0.018 U 1.2 0.078 0.018 U 0.02 U 0.018 U

0.01 U 0.011 U 0.06 J 0.016 J 0.011 U 0.011 U 0.01 U

0.0099 U 0.0099 U 0.02 U 0.01 U 0.0099 U 0.011 U 0.0099 U

0.01 U 0.01 U 0.021 U 0.01 U 0.01 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-032a CFMW-032a

6/30/2016 6/30/2016 5/18/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016

10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-028a-SO-10-12 CFMW-DUP19-SO CFMW-029-SO-0-0.5 CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0-0.5 CFMW-032a-SO-0.5-2

0.013 J 0.015 J 0.021 U 0.011 U 0.01 U 0.011 U 0.015 J

0.018 U 0.018 U 0.036 U 0.018 U 0.018 U 0.019 U 0.018 U

0.049 J 0.089 J 4 0.46 0.026 J 0.079 J 0.033 J

0.0076 U 0.0076 U 0.099 J 0.026 J 0.0076 U 0.0082 U 0.0076 U

0.014 U 0.014 U 0.029 U 0.014 U 0.014 U 0.015 U 0.014 UJ

0.0098 U 0.0098 U 0.02 U 0.0099 U 0.0098 U 0.011 U 0.0098 UJ

0.022 U 0.022 U 0.044 U 0.022 U 0.022 U 0.023 U 0.022 U

0.013 U 0.013 U 0.026 U 0.013 U 0.013 U 0.014 U 0.013 U

0.027 J 0.044 5.1 0.42 0.023 U 0.091 0.023 J

0.0074 U 0.0075 U 0.015 U 0.0076 U 0.0075 U 0.0081 U 0.0074 U

0.0088 U 0.0088 U 0.032 J 0.011 J 0.0089 U 0.0096 U 0.0088 U

0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.024 U 0.012 U 0.012 U 0.013 U 0.012 U

0.031 U 0.032 U 0.064 U 0.032 U 0.032 U 0.034 U 0.031 U

0.042 U 0.042 U 0.086 U 0.043 U 0.042 U 0.046 U 0.042 UJ

0.032 J 0.049 J 1.5 0.29 J 0.021 J 0.049 J 0.018 J

0.011 U 0.011 U 0.023 U 0.011 U 0.011 U 0.012 U 0.011 U

0.045 J 0.089 J 2.9 0.38 0.018 J 0.094 J 0.035 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034

8/8/2016 8/8/2016 7/1/2016 7/1/2016 7/1/2016 5/31/2016 5/31/2016 5/31/2016

10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2

CFMW-032a-SO-10-12 CFMW-Dup21-SO CFMW-033-SO-0-0.5 CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0-0.5 CFMW-034-SO-0.5-2 CFMW-DUP10-SO

0.031 U 0.031 U 0.034 U 0.031 U 0.03 U 0.03 U 0.031 U 0.03 U

0.027 U 0.027 U 0.03 U 0.027 U 0.026 U 0.026 U 0.027 U 0.026 U

0.096 U 0.096 U 0.11 U 0.099 U 0.094 U 0.095 U 0.096 U 0.093 U

0.015 U 0.015 U 0.016 U 0.015 U 0.014 U 0.015 U 0.015 U 0.014 U

0.034 U 0.034 U 0.038 U 0.035 U 0.033 U 0.034 U 0.034 U 0.033 U

0.036 U 0.036 U 0.04 U 0.037 U 0.035 U 0.035 U 0.036 U 0.035 U

0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0099 U

0.0084 U 0.0085 U 0.0094 U 0.0087 U 0.0083 U 0.0084 U 0.0085 U 0.0082 U

0.079 U 0.079 U 0.088 U 0.081 U 0.077 U 0.078 U 0.079 U 0.076 U

0.27 U 0.27 U 0.3 U 0.28 U 0.26 U 0.27 U 0.27 U 0.26 U

0.014 U 0.014 U 0.016 U 0.015 U 0.014 U 0.014 U 0.014 U 0.014 U

0.019 U 0.019 U 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.019 U

0.0081 U 0.0082 U 0.0091 U 0.0084 U 0.0079 U 0.0081 U 0.0081 U 0.0079 U

0.0091 U 0.0091 U 0.01 U 0.0094 U 0.0089 U 0.009 U 0.0091 U 0.0088 U

0.0079 U 0.0079 U 0.0088 U 0.0082 U 0.0077 U 0.008 J 0.0079 U 0.0077 U

0.016 U 0.016 U 0.017 U 0.016 U 0.015 U 0.016 U 0.016 U 0.015 U

0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U

0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0095 U 0.0096 U 0.011 U 0.0098 U 0.0093 U 0.0095 U 0.0096 U 0.0093 U

0.04 U 0.04 U 0.045 U 0.041 U 0.039 U 0.04 U 0.04 U 0.039 U

0.011 U 0.011 U 0.012 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U

0.096 U 0.096 U 0.11 U 0.098 U 0.093 U 0.095 U 0.096 U 0.093 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U

0.015 U 0.015 U 0.017 U 0.016 U 0.015 U 0.015 U 0.015 U 0.015 U

0.0092 U 0.0092 U 0.01 U 0.0095 U 0.009 U 0.0092 U 0.0092 U 0.0089 U

0.011 U 0.011 U 0.012 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U

0.014 U 0.014 U 0.015 U 0.014 U 0.013 U 0.013 U 0.014 U 0.013 U

0.17 U 0.17 U 0.19 U 0.18 U 0.17 U 0.17 U 0.17 U 0.17 U

0.0087 U 0.0087 U 0.0097 U 0.0097 J 0.0085 U 0.064 J 0.04 J 0.012 J

0.0092 U 0.0092 U 0.01 U 0.0095 U 0.009 U 0.0092 U 0.0092 U 0.0089 U

0.0078 U 0.0078 U 0.0087 U 0.008 U 0.0076 U 0.0078 U 0.0078 U 0.0076 U

0.034 U 0.034 U 0.038 U 0.035 U 0.033 U 0.1 J 0.06 J 0.033 UJ

0.016 U 0.016 U 0.018 U 0.016 U 0.016 U 0.016 U 0.016 U 0.015 U

0.027 U 0.027 U 0.031 U 0.028 U 0.027 U 0.027 U 0.027 U 0.027 U

0.03 U 0.03 U 0.033 U 0.034 J 0.029 U 0.43 0.24 J 0.066 J

0.011 U 0.011 U 0.012 U 0.044 0.024 J 0.43 0.25 J 0.073 J

0.014 U 0.014 U 0.016 U 0.052 0.03 J 1.1 0.63 J 0.086 J

0.021 U 0.021 U 0.023 U 0.034 J 0.02 U 0.45 0.26 J 0.08 J

0.016 U 0.016 U 0.017 U 0.025 J 0.015 U 0.38 0.19 J 0.031 J

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0084 U 0.0085 U 0.0094 U 0.0087 U 0.0083 U 0.0084 U 0.0085 U 0.0082 U

0.014 U 0.014 U 0.016 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.21 J 0.011 U 0.011 U

0.026 U 0.026 U 0.029 U 0.027 U 0.025 U 0.026 U 0.026 U 0.025 U

0.0089 U 0.0089 U 0.0099 U 0.0092 U 0.0087 U 0.074 J 0.044 J 0.0086 UJ

0.0097 U 0.0098 U 0.011 U 0.038 J 0.026 J 0.75 0.41 J 0.085 J

0.019 U 0.019 U 0.021 U 0.019 U 0.018 U 0.17 0.1 J 0.019 J

0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.02 J 0.014 J 0.011 U

0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0099 U

0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.01 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034

8/8/2016 8/8/2016 7/1/2016 7/1/2016 7/1/2016 5/31/2016 5/31/2016 5/31/2016

10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2

CFMW-032a-SO-10-12 CFMW-Dup21-SO CFMW-033-SO-0-0.5 CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0-0.5 CFMW-034-SO-0.5-2 CFMW-DUP10-SO

0.035 J 0.02 J 0.022 J 0.013 J 0.02 J 0.011 U 0.011 U 0.01 U

0.018 U 0.018 U 0.02 U 0.019 U 0.018 U 0.018 U 0.018 U 0.018 U

0.011 U 0.011 U 0.012 U 0.065 J 0.03 J 0.71 0.44 J 0.12 J

0.0078 U 0.0078 U 0.0087 U 0.008 U 0.0076 U 0.044 J 0.027 J 0.0076 UJ

0.015 U 0.015 U 0.016 U 0.015 U 0.014 U 0.014 U 0.015 U 0.014 U

0.01 U 0.01 U 0.011 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0098 U

0.022 U 0.022 U 0.025 U 0.023 U 0.022 U 0.022 U 0.022 U 0.022 UJ

0.013 U 0.013 U 0.015 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U

0.024 U 0.024 U 0.027 U 0.037 0.023 U 0.47 0.27 J 0.083 J

0.0077 U 0.0077 U 0.0086 U 0.0079 U 0.0075 U 0.0076 U 0.0077 U 0.0075 U

0.0091 U 0.0091 U 0.01 U 0.0094 U 0.0089 U 0.014 J 0.016 J 0.0088 UJ

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U

0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.032 U 0.033 U 0.036 U 0.033 U 0.032 U 0.032 U 0.033 U 0.032 U

0.043 U 0.044 U 0.048 U 0.045 U 0.042 U 0.043 U 0.043 U 0.042 U

0.0095 U 0.0096 U 0.011 U 0.06 J 0.015 J 0.45 0.28 J 0.073 J

0.012 U 0.012 U 0.013 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U

0.016 U 0.016 U 0.018 U 0.07 J 0.034 J 0.65 0.37 J 0.13 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037

5/31/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016 6/24/2016

10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-034-SO-10-12 CFMW-035-SO-0-0.5 CFMW-DUP11-SO CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0-0.5 CFMW-037-SO-0.5-2 CFMW-037-SO-10-12

0.03 U 0.16 U 0.15 U 0.032 U 0.029 U 0.16 U 0.032 U 0.03 U

0.026 U 0.14 U 0.13 U 0.028 UJ 0.026 U 0.14 U 0.028 U 0.026 U

0.095 U 0.49 U 0.47 U 0.1 R 0.092 U 0.51 U 0.1 U 0.094 U

0.015 U 0.075 U 0.073 U 0.015 R 0.014 U 0.079 U 0.015 U 0.015 U

0.033 UJ 0.17 U 0.17 U 0.035 UJ 0.033 UJ 0.18 U 0.035 U 0.033 U

0.035 UJ 0.18 U 0.18 U 0.037 UJ 0.034 U 0.19 U 0.037 U 0.035 U

0.01 UJ 0.052 U 0.05 U 0.011 UJ 0.0098 U 0.055 U 0.011 U 0.01 U

0.0084 U 0.043 U 0.042 U 0.0089 U 0.0082 U 0.045 U 0.0088 U 0.0083 U

0.078 U 0.4 U 0.39 U 0.083 U 0.076 U 0.42 U 0.082 U 0.078 U

0.27 UJ 1.4 U 1.3 U 0.28 UJ 0.26 UJ 1.5 U 0.28 U 0.27 U

0.014 U 0.072 U 0.07 U 0.015 U 0.014 U 0.076 U 0.015 U 0.014 U

0.019 U 0.097 U 0.094 U 0.02 U 0.018 U 0.1 U 0.02 U 0.019 U

0.0081 U 0.041 U 0.04 U 0.0085 U 0.0078 U 0.044 U 0.0085 U 0.008 U

0.009 U 0.046 U 0.045 U 0.0095 U 0.0088 U 0.049 U 0.0095 U 0.009 U

0.0078 U 0.09 J 0.054 J 0.0083 U 0.0076 U 0.096 J 0.0082 U 0.0078 U

0.015 U 0.079 U 0.077 U 0.016 U 0.015 U 0.084 U 0.016 U 0.015 U

0.012 U 0.06 U 0.059 U 0.012 U 0.011 U 0.063 U 0.012 U 0.012 U

0.012 U 0.061 U 0.06 U 0.013 UJ 0.012 UJ 0.064 U 0.013 U 0.012 U

0.0095 U 0.048 U 0.047 U 0.01 U 0.0092 U 0.051 U 0.0099 U 0.0094 U

0.04 U 0.2 U 0.2 U 0.042 U 0.039 U 0.21 U 0.042 U 0.039 U

0.011 U 0.054 U 0.053 U 0.011 U 0.01 U 0.057 U 0.011 U 0.01 U

0.095 UJ 0.49 U 0.47 U 0.1 UJ 0.092 UJ 0.51 U 0.1 U 0.094 U

0.011 U 0.057 U 0.056 U 0.012 UJ 0.011 U 0.06 U 0.012 U 0.011 U

0.015 U 0.078 U 0.076 U 0.016 U 0.015 U 0.083 U 0.016 U 0.015 U

0.0091 U 0.047 U 0.046 U 0.0097 U 0.0089 U 0.049 U 0.0096 U 0.0091 U

0.011 U 0.055 U 0.053 U 0.011 U 0.01 U 0.058 U 0.011 U 0.011 U

0.013 U 0.069 U 0.067 U 0.014 U 0.013 U 0.073 U 0.014 U 0.013 U

0.17 U 0.88 U 0.85 U 0.18 U 0.17 U 0.92 U 0.18 U 0.17 U

0.0086 U 0.9 J 0.47 J 0.03 J 0.0084 U 0.9 J 0.013 J 0.019 J

0.0091 U 0.047 U 0.046 U 0.0097 U 0.0089 U 0.049 U 0.0096 U 0.0091 U

0.0077 U 0.04 U 0.039 U 0.0082 U 0.0075 U 0.042 U 0.0081 U 0.0077 U

0.034 U 1.7 J 0.93 J 0.053 J 0.033 U 2 0.035 U 0.034 U

0.016 U 0.081 U 0.079 U 0.017 U 0.015 U 0.085 U 0.017 U 0.016 U

0.027 U 0.14 U 0.14 U 0.029 U 0.026 U 0.15 U 0.028 U 0.027 U

0.052 10 J 5.6 J 0.28 J- 0.029 U 17 0.24 0.15 

0.038 14 J 7.5 J 0.39 J- 0.01 U 19 0.29 0.17 

0.14 18 J 9 J 0.49 J- 0.013 U 27 0.55 0.25 

0.058 J 13 J 6.5 J 0.31 J+ 0.02 U 21 0.36 J 0.12 J

0.036 6.5 4.1 0.19 0.015 U 10 0.2 0.11 

0.011 U 0.057 U 0.055 U 0.012 U 0.011 U 0.06 U 0.012 U 0.011 U

0.0084 U 0.043 U 0.042 U 0.0089 U 0.0082 U 0.045 U 0.0088 U 0.0083 U

0.014 U 0.2 J 0.069 U 0.015 U 0.013 U 2 0.14 J 0.014 U

0.011 U 0.056 U 0.055 U 0.012 U 0.011 U 5.6 0.012 U 0.011 U

0.026 U 0.13 U 0.13 U 0.027 UJ 0.025 U 0.14 U 0.027 UJ 0.025 UJ

0.0088 U 1.8 J 0.97 J 0.051 J+ 0.0086 U 2.3 0.048 J 0.025 J

0.069 J 14 J 7.4 J 0.42 J- 0.0094 U 21 0.38 0.19 J

0.023 J 3 J 1.4 J 0.061 J+ 0.018 U 5.1 0.065 0.032 J

0.011 U 0.24 J 0.14 J 0.011 U 0.01 U 0.25 J 0.011 U 0.011 U

0.01 U 0.052 U 0.05 U 0.011 U 0.0098 U 0.055 U 0.011 U 0.01 U

0.01 U 0.053 U 0.052 U 0.011 U 0.01 U 0.056 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037

5/31/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016 6/24/2016

10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-034-SO-10-12 CFMW-035-SO-0-0.5 CFMW-DUP11-SO CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0-0.5 CFMW-037-SO-0.5-2 CFMW-037-SO-10-12

0.011 U 0.055 U 0.053 U 0.011 U 0.01 U 0.058 U 0.011 U 0.011 U

0.018 U 0.093 U 0.09 U 0.019 U 0.018 U 0.098 U 0.019 U 0.018 U

0.058 J 20 J 11 J 0.58 0.01 U 22 0.34 J 0.24 J

0.0077 U 0.54 J 0.31 J 0.015 J 0.0075 U 0.53 J 0.0081 U 0.014 J

0.014 UJ 0.074 U 0.072 U 0.015 UJ 0.014 U 0.078 U 0.015 U 0.014 U

0.01 U 0.051 U 0.05 U 0.011 U 0.0097 U 0.054 U 0.011 U 0.0099 U

0.022 U 0.11 U 0.11 U 0.023 U 0.022 U 0.12 U 0.023 U 0.022 U

0.013 U 0.067 U 0.065 U 0.014 U 0.013 U 0.07 U 0.014 U 0.013 U

0.06 13 J 6.6 J 0.32 J+ 0.023 U 20 0.28 0.13 

0.0076 U 0.039 U 0.038 U 0.0081 U 0.0074 U 0.041 U 0.008 U 0.0076 U

0.009 U 0.16 J 0.1 J 0.012 J 0.0088 U 0.22 J 0.0095 U 0.009 U

0.011 U 0.057 U 0.056 U 0.012 U 0.011 U 0.06 U 0.012 U 0.011 U

0.012 U 0.061 U 0.06 U 0.013 U 0.012 U 0.064 U 0.013 U 0.012 U

0.032 U 0.17 U 0.16 U 0.034 UJ 0.031 U 0.17 U 0.034 U 0.032 U

0.043 UJ 0.22 U 0.21 U 0.045 UJ 0.042 UJ 0.23 U 0.045 U 0.043 U

0.034 J 12 J 6.4 J 0.32 J- 0.0092 U 11 0.16 J 0.15 J

0.012 U 0.06 U 0.058 U 0.012 U 0.011 U 0.063 U 0.012 U 0.012 U

0.078 J 23 J 13 J 0.69 0.016 U 35 0.44 0.26 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-038 CFMW-038 CFMW-038 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042

6/25/2016 6/25/2016 6/25/2016 6/28/2016 6/28/2016 6/28/2016 6/16/2016 6/16/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-038-SO-0-0.5 CFMW-038-SO-0.5-2 CFMW-038-SO-10-12 CFMW-040-SO-0-0.5 CFMW-040-SO-0.5-2 CFMW-040-SO-10-12 CFMW-042-SO-0-0.5 CFMW-042-SO-0.5-2

0.03 U 0.031 U 0.03 U 0.031 U 0.031 U 0.031 U 0.045 U 0.032 U

0.027 U 0.027 U 0.026 U 0.027 U 0.027 U 0.027 U 0.039 U 0.028 U

0.095 U 0.097 U 0.094 U 0.097 U 0.096 U 0.098 U 0.14 U 0.1 U

0.015 U 0.015 U 0.014 U 0.015 U 0.015 U 0.015 U 0.022 U 0.015 U

0.034 U 0.034 U 0.033 U 0.034 U 0.034 U 0.034 U 0.049 U 0.035 U

0.035 U 0.036 U 0.035 U 0.036 U 0.036 U 0.036 U 0.052 U 0.037 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.015 U 0.011 U

0.0084 U 0.0085 U 0.0083 U 0.0086 U 0.0085 U 0.0086 U 0.012 U 0.0089 U

0.078 U 0.08 U 0.077 U 0.08 U 0.079 U 0.08 U 0.12 U 0.083 U

0.27 U 0.27 U 0.26 U 0.27 U 0.27 U 0.28 U 0.4 U 0.28 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.021 U 0.015 U

0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.028 U 0.02 U

0.0081 U 0.0082 U 0.0079 U 0.0082 U 0.0081 U 0.0083 U 0.012 U 0.0085 U

0.0091 U 0.0092 U 0.0089 U 0.0092 U 0.0091 U 0.0093 U 0.013 U 0.0095 U

0.0079 U 0.008 U 0.0077 U 0.031 J 0.0079 U 0.0081 U 0.022 J 0.0083 U

0.016 U 0.016 U 0.015 U 0.016 U 0.016 U 0.016 U 0.023 U 0.016 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.017 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.018 U 0.013 U

0.0095 U 0.0096 U 0.0093 U 0.0097 U 0.0096 U 0.0097 U 0.014 U 0.01 U

0.04 U 0.04 U 0.039 U 0.04 U 0.04 U 0.041 U 0.058 U 0.042 U

0.011 U 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.016 U 0.011 U

0.095 U 0.097 U 0.093 U 0.097 U 0.096 U 0.098 U 0.14 U 0.1 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.016 U 0.012 U

0.015 U 0.016 U 0.015 U 0.016 U 0.015 U 0.016 U 0.022 U 0.016 U

0.0092 U 0.0093 U 0.009 U 0.0093 U 0.0092 U 0.0094 U 0.013 U 0.0097 U

0.011 U 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.016 U 0.011 U

0.013 U 0.014 U 0.013 U 0.014 U 0.014 U 0.014 U 0.02 U 0.014 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.18 U 0.25 U 0.18 U

0.0086 U 0.0088 U 0.0085 U 0.14 J 0.0093 J 0.0088 U 0.11 J 0.0091 U

0.0092 U 0.0093 U 0.009 U 0.0093 U 0.0092 U 0.0094 U 0.013 U 0.0097 U

0.0078 U 0.0079 U 0.0076 U 0.0079 U 0.0078 U 0.008 U 0.011 U 0.0082 U

0.034 U 0.034 U 0.033 U 0.26 J 0.034 U 0.035 U 0.2 J 0.036 U

0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 0.023 U 0.017 U

0.027 U 0.028 U 0.027 U 0.028 U 0.027 U 0.028 U 0.04 U 0.029 U

0.11 0.03 U 0.13 1.7 0.03 U 0.053 1 0.031 U

0.13 0.011 U 0.16 2.3 0.017 J 0.063 1.3 0.016 J

0.21 0.014 U 0.28 5.1 0.039 0.15 2.4 0.021 J

0.11 J 0.021 U 0.17 J 4.4 0.025 J 0.1 J 1.7 0.022 U

0.07 0.016 U 0.088 1.9 0.016 U 0.047 0.87 0.016 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.016 U 0.012 U

0.0084 U 0.0085 U 0.0083 U 0.0086 U 0.0085 U 0.0086 U 0.012 U 0.0089 U

0.014 U 0.014 U 0.014 U 0.094 J 0.014 U 0.014 U 0.049 J 0.015 U

0.011 U 0.011 U 0.011 U 0.038 J 0.011 U 0.011 U 0.04 J 0.012 U

0.026 UJ 0.026 UJ 0.025 UJ 0.026 U 0.026 U 0.026 U 0.038 U 0.027 U

0.0088 U 0.009 U 0.0087 U 0.78 0.0089 U 0.019 J 0.23 J 0.0093 U

0.15 J 0.0099 U 0.19 J 2.9 0.019 J 0.09 J 1.6 0.017 J

0.019 U 0.019 U 0.038 0.85 0.019 U 0.019 J 0.39 0.02 U

0.011 U 0.011 U 0.011 U 0.059 J 0.011 U 0.011 U 0.049 J 0.011 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.015 U 0.011 U

0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.011 U 0.015 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-038 CFMW-038 CFMW-038 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042

6/25/2016 6/25/2016 6/25/2016 6/28/2016 6/28/2016 6/28/2016 6/16/2016 6/16/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-038-SO-0-0.5 CFMW-038-SO-0.5-2 CFMW-038-SO-10-12 CFMW-040-SO-0-0.5 CFMW-040-SO-0.5-2 CFMW-040-SO-10-12 CFMW-042-SO-0-0.5 CFMW-042-SO-0.5-2

0.011 U 0.011 U 0.01 U 0.027 J 0.011 U 0.011 J 0.016 J 0.011 U

0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.019 U 0.027 U 0.019 U

0.15 J 0.011 U 0.2 J 3 0.022 J 0.085 J 1.8 0.034 J

0.0078 U 0.0079 U 0.0076 U 0.11 J 0.0078 U 0.008 U 0.091 J 0.0082 U

0.014 U 0.015 U 0.014 U 0.015 U 0.015 U 0.015 U 0.021 U 0.015 U

0.01 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.015 U 0.011 U

0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 U 0.033 U 0.023 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.019 U 0.014 U

0.1 0.024 U 0.15 3.6 0.028 J 0.1 1.8 0.025 U

0.0077 U 0.0078 U 0.0075 U 0.0078 U 0.0077 U 0.0079 U 0.011 U 0.0081 U

0.0091 U 0.0092 U 0.0089 U 0.056 J 0.0091 U 0.0093 U 0.055 J 0.0095 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.016 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.018 U 0.013 U

0.032 U 0.033 U 0.032 U 0.033 U 0.033 U 0.033 U 0.048 U 0.034 U

0.043 U 0.044 U 0.042 U 0.044 U 0.043 U 0.044 U 0.063 U 0.045 U

0.068 J 0.0096 U 0.082 J 1.4 0.012 J 0.037 J 1.1 0.027 J

0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.017 U 0.012 U

0.17 J 0.016 U 0.23 J 3 0.023 J 0.086 J 2.1 0.024 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043 CFMW-044a CFMW-044a CFMW-044a

6/16/2016 6/16/2016 6/15/2016 6/15/2016 6/15/2016 7/20/2016 7/20/2016 7/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-DUP16-SO CFMW-042-SO-10-12 CFMW-043-SO-0-0.5 CFMW-043-SO-0.5-2 CFMW-043-SO-10-12 CFMW-044a-SO-0-0.5 CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12

0.029 U 0.029 U 0.031 U 0.033 U 0.029 U 0.032 U 0.03 U 0.03 U

0.026 U 0.025 U 0.027 U 0.029 U 0.026 U 0.028 U 0.026 U 0.027 U

0.092 U 0.091 U 0.098 U 0.1 U 0.092 U 0.1 U 0.094 U 0.095 U

0.014 U 0.014 U 0.015 U 0.016 U 0.014 U 0.015 U 0.014 U 0.015 U

0.032 U 0.032 UJ 0.035 U 0.036 U 0.032 U 0.035 U 0.033 U 0.034 U

0.034 U 0.034 UJ 0.037 U 0.038 U 0.034 U 0.037 U 0.035 U 0.035 U

0.0098 U 0.0097 U 0.01 U 0.011 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.0081 U 0.0081 U 0.0087 U 0.0091 U 0.0081 U 0.0088 U 0.0083 U 0.0084 U

0.076 U 0.075 U 0.081 U 0.085 U 0.076 U 0.082 U 0.077 U 0.078 U

0.26 U 0.26 UJ 0.28 U 0.29 U 0.26 U 0.28 U 0.27 U 0.27 U

0.014 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U 0.014 U 0.014 U

0.018 U 0.018 U 0.02 U 0.021 U 0.018 U 0.02 U 0.019 U 0.019 U

0.0078 U 0.0078 U 0.0084 U 0.0087 U 0.0078 U 0.0085 U 0.008 U 0.0081 U

0.0088 U 0.0087 U 0.0094 U 0.0098 U 0.0088 U 0.0095 U 0.009 U 0.0091 U

0.0076 U 0.021 J 0.11 J 0.085 J 0.078 J 0.0083 U 0.0078 U 0.0079 U

0.015 U 0.015 U 0.016 U 0.017 U 0.015 U 0.016 U 0.015 U 0.016 U

0.011 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.012 U 0.012 U

0.012 U 0.011 UJ 0.012 U 0.013 U 0.012 U 0.013 U 0.012 U 0.012 U

0.0092 U 0.0091 U 0.0098 U 0.01 U 0.0092 U 0.01 U 0.0094 U 0.0095 U

0.038 U 0.038 U 0.041 U 0.043 U 0.038 U 0.042 U 0.039 U 0.04 U

0.01 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.011 U

0.092 U 0.091 UJ 0.098 U 0.1 U 0.092 U 0.1 U 0.094 U 0.095 U

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.015 U 0.015 U 0.016 U 0.017 U 0.015 U 0.016 U 0.015 U 0.015 U

0.0089 U 0.0088 U 0.0095 U 0.0099 U 0.0089 U 0.0096 U 0.0091 U 0.0092 U

0.01 U 0.01 U 0.011 U 0.012 U 0.01 U 0.011 U 0.011 U 0.011 U

0.013 U 0.013 U 0.014 U 0.015 U 0.013 U 0.014 U 0.013 U 0.013 U

0.17 U 0.16 U 0.18 U 0.19 U 0.17 U 0.18 U 0.17 U 0.17 U

0.0083 U 0.0083 U 0.28 J 0.0093 U 0.0083 U 0.009 U 0.0085 U 0.0086 U

0.0089 U 0.0088 U 0.013 J 0.0099 U 0.0089 U 0.0096 U 0.0091 U 0.0092 U

0.0075 U 0.0074 U 0.008 U 0.0084 U 0.0075 U 0.0081 U 0.0077 U 0.0078 U

0.033 U 0.032 U 0.93 0.037 U 0.033 U 0.036 U 0.033 U 0.034 U

0.015 U 0.015 U 0.016 U 0.017 U 0.015 U 0.017 U 0.016 U 0.016 U

0.026 U 0.026 U 0.028 U 0.029 U 0.026 U 0.093 J 0.027 U 0.027 U

0.029 U 0.029 U 3 0.044 0.029 U 0.031 U 0.029 U 0.03 U

0.015 J 0.01 U 3.7 0.05 0.01 U 0.033 J 0.011 U 0.011 U

0.02 J 0.013 U 4.5 0.066 0.013 U 0.03 J 0.014 U 0.014 U

0.02 U 0.02 U 4.4 0.031 J 0.02 U 0.035 J 0.02 U 0.02 U

0.015 U 0.015 U 2.1 0.03 J 0.015 U 0.016 J 0.015 U 0.016 U

0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.0081 U 0.0081 U 0.0087 U 0.0091 U 0.0081 U 0.0088 U 0.0083 U 0.0084 U

0.013 U 0.013 U 0.055 J 0.015 U 0.013 U 0.015 U 0.014 U 0.014 U

0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.045 J 0.011 U 0.011 U

0.025 U 0.025 U 0.027 U 0.028 U 0.025 U 0.027 U 0.025 U 0.026 U

0.0086 U 0.0085 U 0.86 0.0096 U 0.0085 U 0.0093 U 0.0087 U 0.0088 U

0.017 J 0.0093 U 4 0.05 J 0.0094 U 0.037 J 0.0096 U 0.0097 U

0.018 U 0.018 U 1 0.02 U 0.018 U 0.019 U 0.018 U 0.019 U

0.01 U 0.01 U 0.15 J 0.012 U 0.01 U 0.011 U 0.011 U 0.011 U

0.0098 U 0.0097 U 0.01 U 0.011 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.01 U 0.0099 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043 CFMW-044a CFMW-044a CFMW-044a

6/16/2016 6/16/2016 6/15/2016 6/15/2016 6/15/2016 7/20/2016 7/20/2016 7/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-DUP16-SO CFMW-042-SO-10-12 CFMW-043-SO-0-0.5 CFMW-043-SO-0.5-2 CFMW-043-SO-10-12 CFMW-044a-SO-0-0.5 CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12

0.01 U 0.01 U 0.011 U 0.012 U 0.01 U 0.011 U 0.011 U 0.011 U

0.018 U 0.017 U 0.019 U 0.02 U 0.018 U 0.019 U 0.018 U 0.018 U

0.039 J 0.01 U 8.1 0.079 J 0.01 U 0.038 J 0.01 U 0.011 U

0.0075 U 0.0074 U 0.29 J 0.01 J 0.0075 U 0.0081 U 0.0077 U 0.0078 U

0.014 U 0.014 U 0.015 U 0.016 U 0.014 U 0.015 U 0.014 U 0.014 U

0.0097 U 0.0096 U 0.01 U 0.011 U 0.0097 U 0.011 U 0.0099 U 0.01 U

0.021 U 0.021 U 0.023 U 0.024 U 0.021 U 0.023 U 0.022 U 0.022 U

0.013 U 0.013 U 0.013 U 0.014 U 0.013 U 0.014 U 0.013 U 0.013 U

0.023 U 0.023 U 4.5 0.034 J 0.023 U 0.028 J 0.023 U 0.024 U

0.0074 U 0.0073 U 0.0079 U 0.0083 U 0.0074 U 0.008 U 0.0076 U 0.0077 U

0.0088 U 0.022 J 0.15 J 0.1 J 0.086 J 0.0095 U 0.009 U 0.0091 U

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.012 U 0.011 U 0.012 U 0.013 U 0.012 U 0.013 U 0.012 U 0.012 U

0.031 U 0.031 UJ 0.033 U 0.035 U 0.031 U 0.034 U 0.032 U 0.032 U

0.042 U 0.041 UJ 0.045 U 0.047 U 0.042 U 0.045 U 0.043 U 0.043 U

0.031 J 0.0091 U 6.4 0.046 J 0.0092 U 0.022 J 0.0094 U 0.0095 U

0.011 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.012 U 0.012 U

0.029 J 0.016 U 7.4 0.072 J 0.016 U 0.044 J 0.016 U 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-045a CFMW-045a CFMW-045a CFMW-047 CFMW-047 CFMW-047 CFMW-049

8/12/2016 8/12/2016 8/12/2016 6/21/2016 6/21/2016 6/21/2016 8/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-045a-SO-0-0.5 CFMW-045a-SO-0.5-2 CFMW-045a-SO-10-12 CFMW-047-SO-0-0.5 CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049-SO-0-0.5

0.064 U 0.031 U 0.029 U 0.03 U 0.032 U 0.03 U 0.032 U

0.056 U 0.027 U 0.025 U 0.027 U 0.028 U 0.026 U 0.028 U

0.2 U 0.097 U 0.092 U 0.095 U 0.1 U 0.093 U 0.1 U

0.031 U 0.015 U 0.014 U 0.015 U 0.016 U 0.014 U 0.015 U

0.071 U 0.034 U 0.032 U 0.034 U 0.036 U 0.033 U 0.035 U

0.075 U 0.036 U 0.034 U 0.036 U 0.038 U 0.035 U 0.037 U

0.021 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.0099 U 0.011 U

0.018 U 0.0085 U 0.0081 U 0.0084 U 0.0089 U 0.0082 U 0.0088 U

0.17 U 0.079 U 0.075 U 0.078 U 0.083 U 0.077 U 0.082 U

0.57 U 0.27 U 0.26 U 0.27 U 0.29 U 0.26 U 0.28 U

0.03 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 U 0.015 U

0.04 U 0.019 U 0.018 U 0.019 U 0.02 U 0.019 U 0.02 U

0.017 U 0.0082 U 0.0078 U 0.0081 U 0.0086 U 0.0079 U 0.0085 U

0.019 U 0.0092 U 0.0087 U 0.0091 U 0.0096 U 0.0089 U 0.0095 U

0.15 J 0.11 J 0.0076 U 0.0079 U 0.0084 U 0.0077 U 0.0083 U

0.033 U 0.016 U 0.015 U 0.016 U 0.017 U 0.015 U 0.016 U

0.025 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U

0.025 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.013 U

0.02 U 0.0096 U 0.0091 U 0.0095 U 0.01 U 0.0093 U 0.0099 U

0.084 U 0.04 U 0.038 U 0.04 U 0.042 U 0.039 U 0.042 U

0.022 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.2 U 0.096 U 0.091 U 0.095 U 0.1 U 0.093 U 0.1 U

0.024 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U

0.032 U 0.016 U 0.015 U 0.015 U 0.016 U 0.015 U 0.016 U

0.019 U 0.0093 U 0.0088 U 0.0092 U 0.0098 U 0.009 U 0.0096 U

0.023 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.028 U 0.014 U 0.013 U 0.013 U 0.014 U 0.013 U 0.014 U

0.36 U 0.17 U 0.16 U 0.17 U 0.18 U 0.17 U 0.18 U

0.46 J 0.54 0.0083 U 0.011 J 0.0092 U 0.0084 U 0.009 U

0.039 J 0.0093 U 0.0088 U 0.0092 U 0.0098 U 0.009 U 0.0096 U

0.016 U 0.0079 U 0.0075 U 0.0078 U 0.0083 U 0.0076 U 0.0081 U

1 0.68 0.033 U 0.034 U 0.036 U 0.033 U 0.035 U

0.033 U 0.016 U 0.015 U 0.016 U 0.017 U 0.015 U 0.017 U

0.057 U 0.028 U 0.026 U 0.027 U 0.029 U 0.027 U 0.028 U

4.7 1.8 0.074 0.18 0.032 U 0.029 U 0.031 U

5.7 2.1 0.09 0.23 0.03 J 0.011 U 0.11 

9.2 3.5 0.19 0.33 0.054 0.014 U 0.21 

7.5 2.2 0.091 J 0.34 J 0.048 J 0.02 U 0.18 J

3.8 1.4 0.075 0.12 0.017 U 0.015 U 0.071 

0.023 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U

0.018 U 0.0085 U 0.0081 U 0.0084 U 0.0089 U 0.0082 U 0.0088 U

0.14 J 0.035 J 0.013 U 0.33 J 0.015 U 0.014 U 0.015 U

0.63 J+ 0.18 J 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U

0.054 U 0.026 U 0.025 U 0.026 U 0.027 U 0.025 U 0.027 U

1.4 0.41 0.014 J 0.023 J 0.0094 U 0.0086 U 0.0093 U

6.8 2.5 0.13 J 0.27 J 0.035 J 0.0095 U 0.18 J

1.4 0.51 0.018 U 0.079 0.02 U 0.018 U 0.019 U

0.29 J 0.22 J 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U

0.021 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.0099 U 0.011 U

0.022 U 0.01 U 0.0099 U 0.01 U 0.011 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-045a CFMW-045a CFMW-045a CFMW-047 CFMW-047 CFMW-047 CFMW-049

8/12/2016 8/12/2016 8/12/2016 6/21/2016 6/21/2016 6/21/2016 8/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-045a-SO-0-0.5 CFMW-045a-SO-0.5-2 CFMW-045a-SO-10-12 CFMW-047-SO-0-0.5 CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049-SO-0-0.5

0.039 J 0.011 U 0.01 U 0.044 J 0.011 U 0.034 J 0.011 U

0.038 U 0.018 U 0.017 U 0.018 U 0.019 U 0.018 U 0.019 U

9 3.9 0.17 J 0.27 J 0.039 J 0.01 U 0.086 J

0.44 J 0.43 0.0075 U 0.0078 U 0.0083 U 0.0076 U 0.0081 U

0.031 U 0.015 U 0.014 U 0.014 U 0.015 U 0.014 U 0.015 U

0.021 U 0.01 U 0.0096 U 0.01 U 0.011 U 0.0098 U 0.011 U

0.047 U 0.023 U 0.021 U 0.022 U 0.024 U 0.022 U 0.023 U

0.028 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 U 0.014 U

6 2.2 0.078 0.32 0.026 J 0.023 U 0.15 

0.016 U 0.0078 U 0.0074 U 0.0077 U 0.0081 U 0.0075 U 0.008 U

0.75 0.26 J 0.0087 U 0.0091 U 0.0096 U 0.0089 U 0.0095 U

0.024 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U

0.025 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.013 U

0.068 U 0.033 U 0.031 U 0.032 U 0.034 U 0.032 U 0.034 U

0.091 U 0.044 U 0.041 U 0.043 U 0.046 U 0.042 U 0.045 U

6 3.4 0.065 J 0.13 J 0.026 J 0.0093 U 0.047 J

0.025 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

9.9 4.6 0.16 J 0.3 J 0.043 J 0.016 U 0.11 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053a CFMW-053a

8/20/2016 8/20/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016 8/17/2016 8/17/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-050-SO-0-0.5 CFMW-050-SO-0.5-2 CFMW-DUP17-SO CFMW-050-SO-10-12 CFMW-DUP22-SO CFMW-053a-SO-0-0.5

0.03 U 0.029 U 0.037 U 0.031 U 0.031 U 0.03 U 0.029 U 0.033 U

0.026 U 0.025 U 0.032 U 0.027 U 0.027 U 0.026 U 0.026 U 0.028 U

0.094 U 0.09 U 0.12 U 0.099 U 0.097 U 0.094 U 0.092 U 0.1 U

0.014 U 0.014 U 0.018 U 0.015 U 0.015 U 0.015 U 0.014 U 0.016 U

0.033 U 0.032 UJ 0.041 U 0.035 U 0.034 U 0.033 U 0.033 U 0.036 U

0.035 U 0.034 U 0.043 U 0.037 U 0.036 U 0.035 U 0.034 U 0.038 U

0.01 U 0.0096 U 0.012 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.011 U

0.0083 U 0.008 U 0.01 U 0.0087 U 0.0085 U 0.0083 U 0.0082 U 0.009 U

0.077 U 0.074 U 0.095 U 0.081 U 0.08 U 0.078 U 0.076 U 0.084 U

0.26 U 0.26 UJ 0.33 U 0.28 U 0.27 U 0.27 UJ 0.26 U 0.29 U

0.014 U 0.013 U 0.017 U 0.015 U 0.014 U 0.014 U 0.014 U 0.015 U

0.019 U 0.018 U 0.023 U 0.02 U 0.019 U 0.019 U 0.018 U 0.02 U

0.0079 U 0.0077 U 0.0098 U 0.0084 U 0.0082 U 0.008 U 0.0078 U 0.0086 U

0.0089 U 0.0086 U 0.011 U 0.0094 U 0.0092 U 0.009 U 0.0088 U 0.0097 U

0.0077 U 0.0075 U 0.01 J 0.0081 U 0.008 U 0.0078 U 0.0076 U 0.0084 U

0.015 U 0.015 U 0.019 U 0.016 U 0.016 U 0.015 U 0.015 U 0.017 U

0.012 U 0.011 U 0.014 U 0.012 U 0.012 U 0.012 U 0.011 U 0.013 U

0.012 U 0.011 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.0093 U 0.009 U 0.036 J 0.0098 U 0.0096 U 0.0094 U 0.0092 U 0.01 U

0.039 U 0.038 U 0.048 U 0.041 U 0.04 U 0.039 U 0.039 U 0.043 U

0.01 U 0.01 U 0.013 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U

0.093 U 0.09 UJ 0.12 U 0.098 U 0.097 U 0.094 UJ 0.092 U 0.1 U

0.011 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U

0.015 U 0.015 U 0.019 U 0.016 U 0.016 U 0.015 U 0.015 U 0.016 U

0.009 U 0.0087 U 0.011 U 0.0095 U 0.0093 U 0.0091 U 0.0089 U 0.0098 U

0.01 U 0.01 U 0.013 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U

0.013 U 0.013 U 0.016 U 0.014 U 0.014 U 0.013 U 0.013 U 0.014 U

0.17 U 0.16 U 0.21 U 0.18 U 0.17 U 0.17 U 0.17 U 0.18 U

0.0085 U 0.0082 U 0.014 J 0.0089 U 0.0088 U 0.0085 U 0.0084 UJ 0.015 J

0.009 U 0.0087 U 0.011 U 0.0095 U 0.0093 U 0.0091 U 0.0089 U 0.0098 U

0.0076 U 0.0074 U 0.0094 U 0.008 U 0.0079 U 0.0077 U 0.0075 U 0.0083 U

0.033 U 0.032 U 0.041 U 0.035 U 0.034 U 0.033 U 0.033 U 0.036 U

0.016 U 0.015 U 0.019 U 0.016 U 0.016 U 0.016 U 0.015 U 0.017 U

0.027 U 0.026 U 0.033 U 0.028 U 0.028 U 0.027 U 0.026 U 0.037 J

0.029 U 0.028 U 0.23 0.048 0.035 J 0.029 U 0.029 U 0.21 

0.011 U 0.01 U 0.32 0.051 0.037 0.011 U 0.01 U 0.24 

0.014 U 0.013 U 0.75 0.11 0.081 0.014 U 0.013 UJ 0.49 

0.02 U 0.019 U 0.4 J 0.041 J 0.03 J 0.02 U 0.02 U 0.3 J

0.015 U 0.015 UJ 0.22 0.033 J 0.024 J 0.015 U 0.015 U 0.15 

0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.0083 U 0.008 U 0.01 U 0.0087 U 0.0085 U 0.0083 U 0.0082 U 0.009 U

0.014 U 0.013 U 5.8 0.14 J 0.014 U 0.014 U 0.013 UJ 0.055 J

0.011 U 0.01 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.025 U 0.024 U 0.031 U 0.027 U 0.026 U 0.025 UJ 0.025 U 0.027 U

0.0087 U 0.0084 U 0.036 J 0.0092 U 0.009 U 0.0087 U 0.0086 U 0.038 J

0.0095 U 0.0092 U 0.45 0.069 J 0.059 J 0.0096 U 0.0094 UJ 0.34 J

0.018 U 0.018 U 0.088 0.019 U 0.019 U 0.018 U 0.018 U 0.048 

0.011 U 0.01 U 0.013 U 0.011 U 0.011 U 0.011 U 0.01 U 0.012 U

0.01 U 0.0096 U 0.012 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.0098 U 0.013 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-050 CFMW-053a CFMW-053a

8/20/2016 8/20/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016 8/17/2016 8/17/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-050-SO-0-0.5 CFMW-050-SO-0.5-2 CFMW-DUP17-SO CFMW-050-SO-10-12 CFMW-DUP22-SO CFMW-053a-SO-0-0.5

0.01 U 0.01 U 0.013 U 0.02 J 0.037 J 0.011 U 0.01 UJ 0.021 J

0.018 U 0.017 U 0.022 U 0.019 U 0.018 U 0.018 U 0.018 U 0.019 U

0.01 U 0.01 UJ 0.45 0.076 J 0.07 J 0.01 U 0.01 J 0.37 J

0.0076 U 0.0074 U 0.0094 U 0.008 U 0.0079 U 0.0077 U 0.0075 U 0.012 J

0.014 U 0.014 U 0.017 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U

0.0099 U 0.0095 U 0.012 U 0.01 U 0.01 U 0.0099 U 0.0097 U 0.011 U

0.022 U 0.021 UJ 0.027 U 0.023 U 0.023 U 0.022 U 0.022 U 0.024 U

0.013 U 0.012 U 0.016 U 0.014 U 0.013 U 0.013 U 0.013 U 0.014 U

0.023 U 0.022 U 0.42 0.049 0.033 J 0.023 U 0.023 U 0.29 

0.0075 U 0.0073 U 0.046 J 0.0079 U 0.0078 U 0.0076 U 0.0074 U 0.0082 U

0.0089 U 0.0086 U 0.02 J 0.0094 U 0.0092 U 0.009 U 0.0088 U 0.015 J

0.011 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U

0.012 U 0.011 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.032 U 0.031 U 0.039 U 0.033 U 0.033 U 0.032 UJ 0.031 U 0.035 U

0.042 U 0.041 UJ 0.052 U 0.045 U 0.044 U 0.043 UJ 0.042 U 0.046 U

0.0093 U 0.009 U 0.2 J 0.046 J 0.04 J 0.0094 U 0.0092 UJ 0.19 J

0.011 U 0.011 U 0.014 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.016 U 0.015 U 0.43 0.073 J 0.061 J 0.016 U 0.016 U 0.36 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-053a CFMW-053a CFMW-054 CFMW-054 CFMW-054 CFMW-056a CFMW-056a CFMW-056a

8/17/2016 8/17/2016 6/20/2016 6/20/2016 6/20/2016 7/15/2016 7/15/2016 7/15/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12 CFMW-054-SO-0-0.5 CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0-0.5 CFMW-056a-SO-0.5-2

0.03 U 0.029 U 0.031 U 0.031 U 0.029 U 0.033 U 0.035 U 0.031 U

0.026 U 0.025 U 0.027 U 0.027 U 0.025 U 0.028 U 0.03 U 0.027 U

0.093 U 0.09 U 0.097 U 0.097 U 0.089 U 0.1 U 0.11 U 0.096 U

0.014 U 0.014 U 0.015 U 0.015 U 0.014 U 0.016 U 0.017 U 0.015 U

0.033 U 0.032 UJ 0.034 U 0.034 U 0.031 U 0.036 U 0.038 U 0.034 U

0.035 U 0.033 U 0.036 U 0.036 U 0.033 U 0.038 U 0.041 U 0.036 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.012 U 0.01 U

0.0082 U 0.0079 U 0.0085 U 0.0086 U 0.0079 U 0.009 U 0.0096 U 0.0085 U

0.077 U 0.074 U 0.08 U 0.08 U 0.074 U 0.084 U 0.09 U 0.079 U

0.26 U 0.25 R 0.27 U 0.28 U 0.25 U 0.29 U 0.31 U 0.27 U

0.014 U 0.013 U 0.014 U 0.014 U 0.013 U 0.015 U 0.016 U 0.014 U

0.019 U 0.018 U 0.019 U 0.019 U 0.018 U 0.02 U 0.022 U 0.019 U

0.0079 U 0.0076 U 0.0082 U 0.0083 U 0.0076 U 0.0086 U 0.0093 U 0.0081 U

0.0088 U 0.0086 U 0.0092 U 0.0092 U 0.0085 U 0.0097 U 0.01 U 0.0091 U

0.0077 U 0.0074 U 0.008 U 0.008 U 0.0074 U 0.0084 U 0.009 U 0.0079 U

0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.017 U 0.018 U 0.016 U

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.013 U 0.012 U

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.014 U 0.012 U

0.0093 U 0.009 U 0.0096 U 0.0097 U 0.0089 U 0.01 U 0.011 U 0.0096 U

0.039 U 0.038 U 0.04 U 0.041 U 0.037 U 0.043 U 0.046 U 0.04 U

0.01 U 0.01 U 0.011 U 0.011 U 0.0099 U 0.011 U 0.012 U 0.011 U

0.093 U 0.09 UJ 0.096 U 0.097 U 0.089 U 0.1 U 0.11 U 0.096 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.013 U 0.011 U

0.015 U 0.014 U 0.016 U 0.016 U 0.014 U 0.016 U 0.018 U 0.015 U

0.0089 U 0.0087 U 0.0093 U 0.0094 U 0.0086 U 0.0098 U 0.01 U 0.0092 U

0.01 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.012 U 0.011 U

0.013 U 0.013 U 0.014 U 0.014 U 0.013 U 0.014 U 0.015 U 0.014 U

0.17 U 0.16 U 0.17 U 0.18 U 0.16 U 0.18 U 0.2 U 0.17 U

0.0084 UJ 0.0081 U 0.0087 U 0.0088 U 0.0081 U 0.0092 U 0.0099 U 0.0087 U

0.0089 U 0.0087 U 0.0093 U 0.0094 U 0.0086 U 0.0098 U 0.01 U 0.0092 U

0.0076 U 0.0073 U 0.0079 U 0.0079 U 0.0073 U 0.0083 U 0.0089 U 0.0078 U

0.033 U 0.032 U 0.034 U 0.035 U 0.032 U 0.036 U 0.039 U 0.034 U

0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.017 U 0.018 U 0.016 U

0.027 U 0.026 U 0.028 U 0.028 U 0.026 U 0.029 U 0.031 U 0.027 U

0.029 U 0.028 U 0.053 0.043 0.028 U 0.056 0.076 0.03 U

0.015 J 0.01 U 0.063 0.053 0.01 U 0.069 0.11 0.011 U

0.026 J 0.013 U 0.14 0.15 0.013 U 0.15 0.24 0.014 U

0.02 U 0.019 U 0.068 J 0.076 J 0.019 U 0.058 J 0.097 J 0.021 U

0.015 U 0.015 U 0.051 0.039 0.015 U 0.038 0.063 0.016 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.012 U 0.013 U 0.011 U

0.0082 U 0.0079 U 0.0085 U 0.0086 U 0.0079 U 0.009 U 0.0096 U 0.0085 U

0.035 J 0.02 J 0.1 J 0.12 J 0.013 U 0.015 U 0.016 U 0.014 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.012 U 0.013 U 0.011 U

0.025 U 0.024 U 0.026 U 0.026 U 0.024 U 0.027 U 0.029 U 0.026 U

0.0086 U 0.0083 U 0.009 U 0.009 U 0.0083 U 0.012 J 0.016 J 0.0089 U

0.018 J 0.0092 U 0.098 J 0.088 J 0.0091 U 0.1 J 0.15 J 0.0098 U

0.018 U 0.018 U 0.019 U 0.019 U 0.017 U 0.02 U 0.027 J 0.019 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.012 U 0.012 U 0.011 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.012 U 0.01 U

0.01 U 0.0098 U 0.01 U 0.011 U 0.0097 U 0.011 U 0.012 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-053a CFMW-053a CFMW-054 CFMW-054 CFMW-054 CFMW-056a CFMW-056a CFMW-056a

8/17/2016 8/17/2016 6/20/2016 6/20/2016 6/20/2016 7/15/2016 7/15/2016 7/15/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12 CFMW-054-SO-0-0.5 CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0-0.5 CFMW-056a-SO-0.5-2

0.027 J 0.015 J 0.042 J 0.021 J 0.019 J 0.011 U 0.012 U 0.011 U

0.018 U 0.017 U 0.018 U 0.018 U 0.017 U 0.019 U 0.021 U 0.018 U

0.025 J 0.01 U 0.086 J 0.059 J 0.0099 U 0.1 J 0.15 J 0.011 U

0.0076 U 0.0073 U 0.0079 U 0.0079 U 0.0073 U 0.0083 U 0.0089 U 0.0078 U

0.014 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U 0.017 U 0.015 U

0.0098 U 0.0095 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.011 U 0.01 U

0.022 U 0.021 U 0.023 U 0.023 U 0.021 U 0.024 U 0.025 U 0.022 U

0.013 U 0.012 U 0.013 U 0.013 U 0.012 U 0.014 U 0.015 U 0.013 U

0.023 U 0.022 U 0.064 0.075 0.022 U 0.06 0.086 0.024 U

0.0075 U 0.0072 U 0.0078 U 0.0078 U 0.0072 U 0.0082 U 0.0088 U 0.0077 U

0.0088 U 0.0086 U 0.0092 U 0.0092 U 0.0085 U 0.0097 U 0.01 U 0.0091 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.013 U 0.011 U

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.014 U 0.012 U

0.032 U 0.031 U 0.033 U 0.033 U 0.03 U 0.035 U 0.037 U 0.033 U

0.042 U 0.041 UJ 0.044 U 0.044 U 0.04 U 0.046 U 0.049 U 0.043 U

0.019 J 0.009 U 0.041 J 0.03 J 0.0089 U 0.058 J 0.077 J 0.0096 U

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.013 U 0.012 U

0.024 J 0.015 U 0.096 J 0.073 J 0.015 U 0.1 J 0.16 J 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-056a CFMW-057a CFMW-057a CFMW-057a CFMW-059a CFMW-059a CFMW-059a

7/15/2016 7/27/2016 7/27/2016 7/27/2016 7/22/2016 7/22/2016 7/22/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-056a-SO-10-12 CFMW-057a-SO-0-0.5 CFMW-057a-SO-0.5-2 CFMW-057a-SO-10-12 CFMW-059a-SO-0-0.5 CFMW-059a-SO-0.5-2 CFMW-059a-SO-10-12

0.029 U 0.031 UJ 0.03 U 0.03 U 0.034 U 0.031 U 0.029 U

0.026 U 0.027 UJ 0.027 U 0.026 U 0.03 U 0.027 U 0.025 U

0.092 U 0.099 U 0.095 U 0.095 U 0.11 U 0.098 U 0.091 U

0.014 U 0.015 U 0.015 U 0.015 U 0.017 U 0.015 U 0.014 U

0.032 UJ 0.035 UJ 0.034 U 0.033 U 0.038 U 0.034 U 0.032 U

0.034 UJ 0.037 UJ 0.035 U 0.035 U 0.04 U 0.036 U 0.034 U

0.0098 UJ 0.01 UJ 0.01 U 0.01 U 0.011 U 0.01 U 0.0097 U

0.0081 U 0.0087 UJ 0.0084 U 0.0084 U 0.0095 U 0.0086 U 0.008 U

0.076 U 0.081 UJ 0.078 U 0.078 U 0.088 U 0.08 U 0.075 U

0.26 R 0.28 UJ 0.27 U 0.27 U 0.3 U 0.28 U 0.26 U

0.014 U 0.015 UJ 0.014 U 0.014 U 0.016 U 0.014 U 0.013 U

0.018 U 0.02 UJ 0.019 U 0.019 U 0.021 U 0.019 U 0.018 U

0.0078 U 0.0084 UJ 0.0081 U 0.0081 U 0.0091 U 0.0083 U 0.0077 U

0.0088 U 0.0094 UJ 0.0091 U 0.009 U 0.01 U 0.0093 U 0.0087 U

0.0076 U 0.0081 UJ 0.0079 U 0.0079 U 0.0089 U 0.0081 U 0.0075 U

0.015 U 0.016 UJ 0.016 U 0.016 U 0.017 U 0.016 U 0.015 U

0.011 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.011 U

0.012 UJ 0.012 UJ 0.012 U 0.012 U 0.013 U 0.012 U 0.011 U

0.0092 U 0.0098 UJ 0.0095 U 0.0095 U 0.011 U 0.0097 U 0.0091 U

0.039 U 0.041 U 0.04 U 0.04 U 0.045 U 0.041 U 0.038 U

0.01 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U

0.092 UJ 0.098 UJ 0.095 U 0.095 U 0.11 U 0.097 U 0.091 U

0.011 U 0.012 UJ 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U

0.015 U 0.016 UJ 0.015 U 0.015 U 0.017 U 0.016 U 0.015 U

0.0089 U 0.0095 U 0.0092 U 0.0092 U 0.01 U 0.0094 U 0.0088 U

0.01 U 0.011 UJ 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U

0.013 U 0.014 UJ 0.013 U 0.013 U 0.015 U 0.014 U 0.013 U

0.17 U 0.18 U 0.17 U 0.17 U 0.19 U 0.18 U 0.16 U

0.0084 U 0.0089 UJ 0.0086 U 0.0086 U 0.0097 U 0.0088 U 0.0082 U

0.0089 U 0.0095 UJ 0.0092 U 0.0092 U 0.01 U 0.0094 U 0.0088 U

0.0075 U 0.008 UJ 0.0078 U 0.0078 U 0.0087 U 0.008 U 0.0074 U

0.033 U 0.035 UJ 0.034 U 0.034 U 0.038 U 0.035 U 0.032 U

0.015 U 0.016 U 0.016 U 0.016 U 0.018 U 0.016 U 0.015 U

0.026 U 0.028 UJ 0.027 U 0.027 U 0.031 U 0.028 U 0.026 U

0.029 U 0.031 UJ 0.03 U 0.03 U 0.034 U 0.03 U 0.028 U

0.01 U 0.011 UJ 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U

0.013 U 0.014 UJ 0.014 U 0.014 U 0.016 U 0.014 U 0.013 U

0.02 U 0.021 U 0.02 U 0.02 U 0.023 U 0.021 U 0.02 U

0.015 U 0.016 UJ 0.016 U 0.016 U 0.017 U 0.016 U 0.015 U

0.011 U 0.011 UJ 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U

0.0081 U 0.0087 UJ 0.0084 U 0.0084 U 0.0095 U 0.0086 U 0.008 U

0.013 U 0.014 UJ 0.014 U 0.014 U 0.016 U 0.014 U 0.013 U

0.011 U 0.011 UJ 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.025 U 0.027 UJ 0.026 U 0.026 U 0.029 U 0.026 U 0.025 U

0.0086 U 0.0091 UJ 0.0088 U 0.0088 U 0.01 U 0.0091 U 0.0084 U

0.0094 U 0.01 UJ 0.0097 U 0.0097 U 0.011 U 0.0099 U 0.0093 U

0.018 U 0.019 U 0.019 U 0.019 U 0.021 U 0.019 U 0.018 U

0.01 U 0.011 UJ 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U

0.0098 U 0.01 UJ 0.01 U 0.01 U 0.011 U 0.01 U 0.0097 U

0.01 U 0.011 UJ 0.01 U 0.01 U 0.012 U 0.011 U 0.0099 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-056a CFMW-057a CFMW-057a CFMW-057a CFMW-059a CFMW-059a CFMW-059a

7/15/2016 7/27/2016 7/27/2016 7/27/2016 7/22/2016 7/22/2016 7/22/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-056a-SO-10-12 CFMW-057a-SO-0-0.5 CFMW-057a-SO-0.5-2 CFMW-057a-SO-10-12 CFMW-059a-SO-0-0.5 CFMW-059a-SO-0.5-2 CFMW-059a-SO-10-12

0.01 U 0.011 J 0.011 U 0.011 U 0.012 U 0.013 J 0.01 U

0.018 U 0.019 U 0.018 U 0.018 U 0.02 U 0.019 U 0.017 U

0.01 U 0.011 UJ 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U

0.0075 U 0.008 UJ 0.0078 U 0.0078 U 0.0087 U 0.008 U 0.0074 U

0.014 U 0.015 UJ 0.014 U 0.014 U 0.016 U 0.015 U 0.014 U

0.0097 U 0.01 UJ 0.01 U 0.01 U 0.011 U 0.01 U 0.0096 U

0.022 U 0.023 U 0.022 U 0.022 U 0.025 U 0.023 U 0.021 U

0.013 U 0.013 UJ 0.013 U 0.013 U 0.015 U 0.013 U 0.012 U

0.023 U 0.025 U 0.024 U 0.024 U 0.027 U 0.024 U 0.023 U

0.0074 U 0.0079 UJ 0.0077 U 0.0076 U 0.0086 U 0.0078 U 0.0073 U

0.0088 U 0.0094 UJ 0.0091 U 0.009 U 0.01 U 0.0093 U 0.0087 U

0.011 U 0.012 UJ 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.011 U

0.031 UJ 0.033 UJ 0.032 U 0.032 U 0.036 U 0.033 U 0.031 U

0.042 UJ 0.045 UJ 0.043 U 0.043 U 0.049 U 0.044 U 0.041 U

0.0092 U 0.0098 UJ 0.0095 U 0.0095 U 0.011 U 0.0097 U 0.0091 U

0.011 U 0.012 UJ 0.012 U 0.012 U 0.013 U 0.012 U 0.011 U

0.016 U 0.017 U 0.016 U 0.016 U 0.018 U 0.017 U 0.015 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064 CFSB-001 CFSB-001

7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 5/25/2016 5/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-061-SO-0-0.5 CFMW-061-SO-0.5-2 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5 CFMW-064-SO-0.5-2 CFMW-064-SO-10-12 CFSB-001-SO-0-0.5 CFSB-001-SO-0.5-2

0.03 U 0.029 U 0.03 U 0.036 U 0.032 U 0.03 U 0.038 U 0.032 U

0.026 U 0.026 U 0.026 U 0.032 U 0.028 U 0.026 UJ 0.034 U 0.028 U

0.093 U 0.092 U 0.094 U 0.11 U 0.1 U 0.093 U 0.12 U 0.1 U

0.014 U 0.014 U 0.014 U 0.018 UJ 0.015 UJ 0.014 UJ 0.019 U 0.015 U

0.033 U 0.032 U 0.033 U 0.04 UJ 0.035 UJ 0.033 UJ 0.042 U 0.035 U

0.035 U 0.034 U 0.035 U 0.042 U 0.037 U 0.035 UJ 0.045 U 0.037 U

0.0099 U 0.0098 U 0.01 U 0.012 U 0.011 U 0.0099 UJ 0.013 U 0.011 U

0.0082 U 0.0081 U 0.0083 U 0.01 U 0.0088 U 0.0082 UJ 0.011 U 0.0088 U

0.077 U 0.076 U 0.077 U 0.094 U 0.082 U 0.077 UJ 0.099 U 0.082 U

0.26 U 0.26 U 0.27 U 0.32 U 0.28 U 0.26 UJ 0.34 U 0.28 U

0.014 U 0.014 U 0.014 U 0.017 U 0.015 U 0.014 U 0.018 U 0.015 U

0.019 U 0.018 U 0.019 U 0.023 U 0.02 U 0.019 U 0.024 U 0.02 U

0.0079 U 0.0078 U 0.008 U 0.0097 U 0.0085 U 0.0079 U 0.01 U 0.0085 U

0.0089 U 0.0088 U 0.0089 U 0.011 U 0.0095 U 0.0089 UJ 0.011 U 0.0095 U

0.0077 U 0.0076 U 0.0077 U 0.0094 U 0.0082 U 0.0077 UJ 0.073 J 0.011 J

0.015 U 0.015 U 0.015 U 0.019 U 0.016 U 0.015 UJ 0.02 U 0.016 U

0.011 U 0.011 U 0.012 U 0.014 U 0.012 U 0.012 U 0.015 U 0.012 U

0.012 U 0.012 U 0.012 U 0.014 U 0.013 U 0.012 UJ 0.015 U 0.013 U

0.0093 U 0.0092 U 0.0093 U 0.011 U 0.0099 U 0.0093 U 0.012 U 0.01 U

0.039 U 0.039 U 0.039 U 0.048 U 0.042 U 0.039 U 0.05 U 0.042 U

0.01 U 0.01 U 0.01 U 0.013 U 0.011 U 0.01 U 0.013 U 0.011 U

0.093 U 0.092 U 0.094 U 0.11 U 0.099 U 0.093 UJ 0.12 U 0.1 U

0.011 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 UJ 0.014 U 0.012 U

0.015 U 0.015 U 0.015 U 0.018 U 0.016 U 0.015 UJ 0.019 U 0.016 U

0.009 U 0.0089 U 0.009 U 0.011 U 0.0096 U 0.009 U 0.012 U 0.0096 U

0.01 U 0.01 U 0.01 U 0.013 U 0.011 U 0.01 UJ 0.014 U 0.011 U

0.013 U 0.013 U 0.013 U 0.016 U 0.014 U 0.013 U 0.017 U 0.014 U

0.17 U 0.17 U 0.17 U 0.21 U 0.18 U 0.17 U 0.22 U 0.18 U

0.0084 U 0.0084 U 0.0085 U 0.024 J 0.009 U 0.0085 U 0.061 J 0.026 J

0.009 U 0.0089 U 0.009 U 0.011 U 0.0096 U 0.009 U 0.022 J 0.0096 U

0.0076 U 0.0075 U 0.0076 U 0.0093 U 0.0081 U 0.0076 UJ 0.0098 U 0.0082 U

0.033 U 0.033 U 0.033 U 0.041 U 0.035 U 0.033 U 0.16 J 0.045 J

0.015 U 0.015 U 0.016 U 0.019 U 0.017 U 0.016 U 0.02 U 0.017 U

0.031 J 0.026 U 0.027 U 0.033 J 0.028 U 0.027 UJ 0.034 U 0.029 U

0.072 0.064 0.029 U 0.26 0.031 U 0.029 UJ 0.46 0.18 

0.081 0.075 0.014 J 0.36 0.039 0.017 J 0.7 0.25 

0.14 0.12 0.019 J 0.62 0.092 0.038 1 0.31 

0.11 J 0.092 J 0.02 U 0.46 0.061 J 0.02 J 0.6 0.37 

0.049 0.049 0.015 U 0.21 0.02 J 0.015 U 0.38 0.14 

0.011 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 UJ 0.014 U 0.012 U

0.0082 U 0.0081 U 0.0083 U 0.01 U 0.0088 U 0.0082 UJ 0.011 U 0.0088 U

0.014 U 0.013 U 0.028 J 0.017 U 0.015 U 0.014 U 0.18 J 0.052 J

0.011 U 0.011 U 0.081 J 0.013 U 0.012 U 0.011 U 0.014 U 0.012 U

0.025 U 0.025 U 0.025 U 0.031 U 0.042 J 0.025 U 0.032 U 0.027 U

0.012 J 0.0086 U 0.0087 U 0.051 J 0.0093 U 0.0087 U 0.13 J 0.037 J

0.1 J 0.08 J 0.014 J 0.42 J 0.051 J 0.021 J- 0.77 0.28 J

0.018 U 0.019 J 0.018 U 0.079 0.019 U 0.018 U 0.13 0.08 J+

0.011 U 0.01 U 0.011 U 0.013 U 0.011 U 0.011 U 0.031 J 0.011 U

0.0099 U 0.0098 U 0.01 U 0.012 U 0.011 U 0.0099 U 0.013 U 0.011 U

0.01 U 0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.013 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064 CFSB-001 CFSB-001

7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 5/25/2016 5/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-061-SO-0-0.5 CFMW-061-SO-0.5-2 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5 CFMW-064-SO-0.5-2 CFMW-064-SO-10-12 CFSB-001-SO-0-0.5 CFSB-001-SO-0.5-2

0.01 U 0.02 J 0.023 J 0.014 J 0.018 J 0.014 J 0.014 U 0.011 U

0.018 U 0.018 U 0.018 U 0.022 U 0.019 U 0.018 U 0.023 U 0.019 U

0.1 J 0.081 J 0.024 J 0.42 J 0.037 J 0.02 J 1 0.33 J

0.0076 U 0.0075 U 0.0076 U 0.015 J 0.0081 U 0.0076 U 0.044 J 0.018 J

0.014 U 0.014 U 0.014 U 0.017 UJ 0.015 UJ 0.014 UJ 0.018 U 0.015 U

0.0098 U 0.0097 U 0.0099 U 0.012 UJ 0.01 UJ 0.0098 UJ 0.013 U 0.011 U

0.022 U 0.022 U 0.022 U 0.027 U 0.023 U 0.022 U 0.028 U 0.023 UJ

0.013 U 0.013 U 0.013 U 0.016 U 0.014 U 0.013 UJ 0.017 U 0.014 U

0.096 0.087 0.023 U 0.43 0.053 0.023 U 0.54 0.32 J+

0.0075 U 0.0074 U 0.0075 U 0.0092 U 0.008 U 0.0075 UJ 0.0097 U 0.008 U

0.0089 U 0.0088 U 0.0089 U 0.011 U 0.0095 U 0.0089 UJ 0.044 J 0.011 J

0.011 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 UJ 0.014 U 0.012 U

0.012 U 0.012 U 0.012 U 0.014 U 0.013 U 0.012 U 0.015 U 0.013 U

0.032 U 0.031 U 0.032 U 0.039 U 0.034 U 0.032 U 0.041 U 0.034 U

0.042 U 0.042 U 0.042 U 0.052 UJ 0.045 UJ 0.042 UJ 0.055 U 0.045 U

0.058 J 0.048 J 0.017 J 0.21 J 0.019 J 0.01 J 0.5 0.22 J

0.011 U 0.011 U 0.011 U 0.014 U 0.012 U 0.011 UJ 0.015 U 0.012 U

0.14 J 0.11 J 0.024 J 0.56 J+ 0.055 J+ 0.025 J+ 0.73 0.31 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-001 CFSB-002 CFSB-002 CFSB-002 CFSB-003 CFSB-003 CFSB-003 CFSB-004

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-001-SO-10-12 CFSB-002-SO-0-0.5 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0-0.5 CFSB-003-SO-0.5-2 CFSB-003-SO-10-12 CFSB-004-SO-0-0.5

0.03 U 0.033 U 0.034 U 0.03 U 0.037 U 0.031 U 0.03 U 1.6 U

0.026 U 0.029 U 0.03 U 0.026 U 0.032 U 0.027 U 0.026 U 1.4 U

0.094 U 0.1 U 0.11 U 0.095 U 0.11 U 0.097 U 0.093 U 4.9 U

0.014 U 0.016 U 0.017 U 0.015 U 0.018 U 0.015 U 0.014 U 0.76 U

0.033 U 0.036 U 0.038 U 0.033 U 0.04 U 0.034 U 0.033 U 1.7 U

0.035 U 0.039 U 0.04 U 0.035 U 0.043 U 0.036 U 0.035 U 1.8 U

0.01 U 0.011 U 0.011 U 0.01 U 0.012 U 0.01 U 0.0099 U 0.53 U

0.0083 U 0.0092 U 0.0095 U 0.0084 U 0.01 U 0.0086 U 0.0082 U 0.44 U

0.077 U 0.085 U 0.088 U 0.078 U 0.094 U 0.08 U 0.077 U 4.1 U

0.27 U 0.29 U 0.3 U 0.27 U 0.32 U 0.27 U 0.26 U 14 U

0.014 U 0.015 U 0.016 U 0.014 U 0.017 U 0.014 U 0.014 U 0.73 U

0.019 U 0.021 U 0.021 U 0.019 U 0.023 U 0.019 U 0.019 U 0.99 U

0.008 U 0.0088 U 0.0091 U 0.0081 U 0.0097 U 0.0082 U 0.0079 U 0.42 U

0.0089 U 0.0099 U 0.01 U 0.009 U 0.011 U 0.0092 U 0.0088 U 0.47 U

0.0078 U 0.0086 U 0.0089 U 0.0078 U 0.0095 U 0.008 U 0.0077 U 2 J

0.015 U 0.017 U 0.017 U 0.015 U 0.019 U 0.016 U 0.015 U 0.81 U

0.012 U 0.013 U 0.013 U 0.012 U 0.014 U 0.012 U 0.011 U 0.61 U

0.012 U 0.013 U 0.013 U 0.012 U 0.014 U 0.012 U 0.012 U 0.62 U

0.0094 U 0.01 U 0.011 U 0.0094 U 0.011 U 0.0097 U 0.0093 U 0.49 U

0.039 U 0.043 U 0.045 U 0.04 U 0.048 U 0.041 U 0.039 U 2.1 U

0.01 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.01 U 0.55 U

0.094 U 0.1 U 0.11 U 0.095 U 0.11 U 0.097 U 0.093 U 4.9 U

0.011 U 0.012 U 0.013 U 0.011 U 0.013 U 0.011 U 0.011 U 0.58 U

0.015 U 0.017 U 0.017 U 0.015 U 0.018 U 0.016 U 0.015 U 0.79 U

0.009 U 0.01 U 0.01 U 0.0091 U 0.011 U 0.0093 U 0.0089 U 0.48 U

0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.01 U 0.55 U

0.013 U 0.015 U 0.015 U 0.013 U 0.016 U 0.014 U 0.013 U 0.7 U

0.17 U 0.19 U 0.19 U 0.17 U 0.21 U 0.17 U 0.17 U 8.9 U

0.0085 U 0.018 J 0.012 J 0.0086 U 0.01 U 0.0088 U 0.0084 U 22 

0.009 U 0.01 U 0.01 U 0.0091 U 0.011 U 0.0093 U 0.0089 U 0.54 J

0.0077 U 0.0084 U 0.0087 U 0.0077 U 0.0093 U 0.0079 U 0.0076 U 0.4 U

0.033 U 0.037 U 0.038 U 0.034 U 0.041 U 0.034 U 0.033 U 47 

0.016 U 0.017 U 0.018 U 0.016 U 0.019 U 0.016 U 0.015 U 0.82 U

0.027 U 0.03 U 0.031 U 0.027 U 0.033 U 0.028 U 0.027 U 1.4 U

0.029 U 0.19 0.16 0.03 U 0.085 0.03 U 0.029 U 100 

0.011 U 0.24 0.25 0.011 U 0.11 0.027 J 0.011 U 100 

0.014 U 0.36 0.59 0.014 U 0.19 0.046 0.014 U 120 

0.02 U 0.23 J 0.32 J 0.02 U 0.1 J 0.021 J 0.02 U 62 

0.015 U 0.15 0.2 0.015 U 0.076 0.018 J 0.015 U 50 

0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.011 U 0.58 U

0.0083 U 0.0092 U 0.0095 U 0.0084 U 0.01 U 0.0086 U 0.0082 U 0.44 U

0.014 U 0.015 U 0.016 U 0.014 U 0.017 U 0.014 U 0.014 U 0.72 U

0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.011 U 0.57 U

0.025 U 0.028 U 0.029 U 0.026 U 0.031 U 0.026 U 0.025 U 1.3 U

0.0087 U 0.027 J 0.021 J 0.0088 U 0.011 J 0.009 U 0.0086 U 32 

0.0096 U 0.28 J 0.29 J 0.0097 U 0.13 J 0.033 J 0.0095 U 110 

0.018 U 0.05 0.074 0.018 U 0.024 J 0.019 U 0.018 U 21 

0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.011 U 10 J

0.01 U 0.011 U 0.011 U 0.01 U 0.012 U 0.01 U 0.0099 U 0.53 U

0.01 U 0.011 U 0.012 U 0.01 U 0.012 U 0.011 U 0.01 U 0.54 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-001 CFSB-002 CFSB-002 CFSB-002 CFSB-003 CFSB-003 CFSB-003 CFSB-004

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-001-SO-10-12 CFSB-002-SO-0-0.5 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0-0.5 CFSB-003-SO-0.5-2 CFSB-003-SO-10-12 CFSB-004-SO-0-0.5

0.011 U 0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.01 U 0.55 U

0.018 U 0.02 U 0.02 U 0.018 U 0.022 U 0.018 U 0.018 U 0.94 U

0.01 U 0.31 J 0.25 J 0.011 J 0.14 J 0.037 J 0.01 U 240 

0.0077 U 0.0084 U 0.0087 U 0.0077 U 0.0093 U 0.0079 U 0.0076 U 19 

0.014 U 0.016 U 0.016 U 0.014 U 0.017 U 0.015 U 0.014 U 0.75 U

0.0099 U 0.011 U 0.011 U 0.01 U 0.012 U 0.01 U 0.0098 U 0.52 U

0.022 U 0.024 U 0.025 U 0.022 U 0.027 U 0.023 U 0.022 U 1.2 U

0.013 U 0.014 U 0.015 U 0.013 U 0.016 U 0.013 U 0.013 U 0.68 U

0.023 U 0.18 0.25 0.024 U 0.097 0.024 U 0.023 U 76 

0.0076 U 0.0083 U 0.0086 U 0.0076 U 0.0092 U 0.0078 U 0.0075 U 0.4 U

0.0089 U 0.0099 U 0.01 U 0.009 U 0.011 U 0.0092 U 0.0088 U 4.6 J

0.011 U 0.012 U 0.013 U 0.011 U 0.013 U 0.011 U 0.011 U 0.58 U

0.012 U 0.013 U 0.013 U 0.012 U 0.014 U 0.012 U 0.012 U 0.62 U

0.032 U 0.035 U 0.036 U 0.032 U 0.039 U 0.033 U 0.032 U 1.7 U

0.043 U 0.047 U 0.049 U 0.043 U 0.052 U 0.044 U 0.042 U 2.2 U

0.0094 U 0.18 J 0.12 J 0.012 J 0.071 J 0.02 J 0.0093 U 180 

0.011 U 0.013 U 0.013 U 0.012 U 0.014 U 0.012 U 0.011 U 0.6 U

0.016 U 0.35 J 0.26 J 0.016 U 0.15 J 0.038 J 0.016 U 150 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-004 CFSB-004 CFSB-005 CFSB-005 CFSB-005 CFSB-006 CFSB-006 CFSB-006

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-004-SO-0.5-2 CFSB-004-SO-10-12 CFSB-005-SO-0-0.5 CFSB-005-SO-0.5-2 CFSB-005-SO-10-12 CFSB-006-SO-0-0.5 CFSB-006-SO-0.5-2 CFSB-006-SO-10-12

1.6 U 0.03 U 0.034 U 0.032 U 0.03 U 0.03 U 0.035 U 0.031 U

1.4 U 0.026 U 0.029 U 0.028 U 0.027 U 0.027 U 0.031 U 0.027 U

4.9 U 0.094 U 0.11 U 0.1 U 0.095 U 0.096 U 0.11 U 0.099 U

0.75 U 0.014 U 0.016 U 0.015 U 0.015 U 0.015 U 0.017 U 0.015 U

1.7 U 0.033 U 0.037 U 0.035 U 0.034 U 0.034 U 0.039 U 0.035 U

1.8 U 0.035 U 0.039 U 0.037 U 0.035 U 0.036 U 0.041 U 0.037 U

0.52 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U 0.01 U

0.43 U 0.0083 U 0.0093 U 0.0088 U 0.0084 U 0.0084 U 0.0098 U 0.0087 U

4 U 0.077 U 0.087 U 0.082 U 0.078 U 0.079 U 0.091 U 0.081 U

14 U 0.27 U 0.3 U 0.28 U 0.27 U 0.27 U 0.31 U 0.28 U

0.72 U 0.014 U 0.016 U 0.015 U 0.014 U 0.014 U 0.016 U 0.015 U

0.97 U 0.019 U 0.021 U 0.02 U 0.019 U 0.019 U 0.022 U 0.02 U

0.41 U 0.008 U 0.009 U 0.0085 U 0.0081 U 0.0081 U 0.0094 U 0.0084 U

0.46 U 0.0089 U 0.01 U 0.0095 U 0.0091 U 0.0091 U 0.011 U 0.0094 U

3.9 J 0.0078 U 0.0087 U 0.0082 U 0.0079 U 0.0079 U 0.0092 U 0.0081 U

0.79 U 0.015 U 0.017 U 0.016 U 0.016 U 0.016 U 0.018 U 0.016 U

0.6 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U

0.61 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.014 U 0.012 U

1 J 0.0094 U 0.011 U 0.0099 U 0.0095 U 0.0095 U 0.011 U 0.0098 U

2 U 0.039 U 0.044 U 0.042 U 0.04 U 0.04 U 0.046 U 0.041 U

0.54 U 0.01 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U

4.9 U 0.094 U 0.11 U 0.099 U 0.095 U 0.095 U 0.11 U 0.098 U

0.57 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U

0.78 U 0.015 U 0.017 U 0.016 U 0.015 U 0.015 U 0.018 U 0.016 U

0.47 U 0.0091 U 0.01 U 0.0096 U 0.0092 U 0.0092 U 0.011 U 0.0095 U

0.55 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U

0.69 U 0.013 U 0.015 U 0.014 U 0.013 U 0.014 U 0.016 U 0.014 U

8.8 U 0.17 U 0.19 U 0.18 U 0.17 U 0.17 U 0.2 U 0.18 U

28 0.026 J 0.025 J 0.009 U 0.0086 U 0.0086 U 0.01 U 0.0089 U

1 J 0.0091 U 0.01 U 0.0096 U 0.0092 U 0.0092 U 0.011 U 0.0095 U

0.4 U 0.0077 U 0.0086 U 0.0081 U 0.0078 U 0.0078 U 0.009 U 0.008 U

48 0.089 J 0.042 J 0.035 U 0.034 U 0.034 U 0.039 U 0.035 U

0.81 U 0.016 U 0.018 U 0.017 U 0.016 U 0.016 U 0.018 U 0.016 U

1.4 U 0.027 U 0.03 U 0.028 U 0.027 U 0.027 U 0.032 U 0.028 U

89 0.21 0.19 0.036 J 0.03 U 0.03 U 0.051 0.031 U

75 0.14 0.23 0.04 0.011 U 0.011 U 0.055 0.011 U

100 0.26 0.36 0.064 0.019 J 0.015 J 0.1 0.014 U

47 0.13 J 0.21 J 0.033 J 0.02 U 0.021 U 0.058 J 0.021 U

38 0.12 0.15 0.023 J 0.016 U 0.016 U 0.037 J 0.016 U

0.57 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.011 U

0.43 U 0.0083 U 0.0093 U 0.0088 U 0.0084 U 0.0084 U 0.0098 U 0.0087 U

0.71 U 0.014 U 0.015 U 0.015 U 0.047 J 0.051 J 0.016 U 0.014 U

0.56 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U

1.3 U 0.025 U 0.028 U 0.027 U 0.026 U 0.026 U 0.03 U 0.027 U

24 0.062 J 0.033 J 0.0092 U 0.0088 U 0.0089 U 0.01 U 0.0091 U

110 0.24 J 0.26 J 0.05 J 0.013 J 0.011 J 0.069 J 0.01 J

19 0.037 J+ 0.043 0.019 U 0.019 U 0.019 U 0.022 U 0.019 U

15 J 0.022 J 0.012 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U

0.52 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U 0.01 U

0.53 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-004 CFSB-004 CFSB-005 CFSB-005 CFSB-005 CFSB-006 CFSB-006 CFSB-006

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-004-SO-0.5-2 CFSB-004-SO-10-12 CFSB-005-SO-0-0.5 CFSB-005-SO-0.5-2 CFSB-005-SO-10-12 CFSB-006-SO-0-0.5 CFSB-006-SO-0.5-2 CFSB-006-SO-10-12

0.55 U 0.011 U 0.012 U 0.011 U 0.011 U 0.017 J 0.012 U 0.011 U

0.93 U 0.018 U 0.02 U 0.019 U 0.018 U 0.018 U 0.021 U 0.019 U

240 0.5 0.34 J 0.055 J 0.014 J 0.014 J 0.081 J 0.011 U

25 0.042 J 0.02 J 0.0081 U 0.0078 U 0.0078 U 0.009 U 0.008 U

0.74 U 0.014 U 0.016 U 0.015 U 0.014 U 0.014 U 0.017 U 0.015 U

0.51 U 0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.012 U 0.01 U

1.1 U 0.022 UJ 0.025 U 0.023 U 0.022 U 0.022 UJ 0.026 UJ 0.023 UJ

0.67 U 0.013 U 0.014 U 0.014 U 0.013 U 0.013 U 0.015 U 0.013 U

57 0.15 J+ 0.2 0.03 J 0.024 U 0.024 U 0.058 J+ 0.025 U

1.4 J 0.0076 U 0.0085 U 0.008 U 0.0077 U 0.0077 U 0.012 J 0.0079 U

10 J 0.0089 U 0.01 U 0.0095 U 0.0091 U 0.0091 U 0.011 U 0.0094 U

0.57 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U

0.61 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.014 U 0.012 U

1.7 U 0.032 U 0.036 U 0.034 U 0.032 U 0.032 U 0.038 U 0.033 U

2.2 U 0.043 U 0.048 U 0.045 U 0.043 U 0.043 U 0.05 U 0.045 U

240 0.49 0.21 J 0.032 J 0.013 J 0.018 J 0.037 J 0.0098 U

1.2 J 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U

130 0.44 0.36 J 0.054 J 0.016 U 0.016 U 0.084 J 0.017 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-007 CFSB-007 CFSB-007 CFSB-008 CFSB-008 CFSB-008 CFSB-008 CFSB-009

5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFSB-007-SO-0-0.5 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0-0.5 CFSB-008-SO-0.5-2 CFSB-DUP4-SO CFSB-008-SO-10-12 CFSB-009-SO-0-0.5

0.032 U 0.032 U 0.03 U 0.034 U 0.032 U 0.033 U 0.03 U 0.036 U

0.028 U 0.028 U 0.026 U 0.03 U 0.028 U 0.029 U 0.026 U 0.032 U

0.1 U 0.1 U 0.093 U 0.11 U 0.1 U 0.1 U 0.093 U 0.11 U

0.015 U 0.015 U 0.014 U 0.017 U 0.016 U 0.016 U 0.014 U 0.017 U

0.035 U 0.035 U 0.033 U 0.038 U 0.036 U 0.036 U 0.033 U 0.04 U

0.037 U 0.037 U 0.035 U 0.04 U 0.038 U 0.038 U 0.035 U 0.042 U

0.011 U 0.011 U 0.0099 U 0.011 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.0089 U 0.0089 U 0.0082 U 0.0095 U 0.009 U 0.009 U 0.0082 U 0.01 U

0.083 U 0.083 U 0.077 U 0.088 U 0.084 U 0.084 U 0.076 U 0.093 U

0.28 U 0.28 U 0.26 U 0.3 UJ 0.29 U 0.29 U 0.26 U 0.32 U

0.015 U 0.015 U 0.014 U 0.016 U 0.015 U 0.015 U 0.014 U 0.017 U

0.02 U 0.02 U 0.019 U 0.021 U 0.02 U 0.02 U 0.018 U 0.023 U

0.0085 U 0.0085 U 0.0079 U 0.0091 U 0.0086 U 0.0087 U 0.0079 U 0.0096 U

0.0096 U 0.0096 U 0.0089 U 0.01 U 0.0097 U 0.0097 U 0.0088 U 0.011 U

0.0083 U 0.0083 U 0.0077 U 0.0089 U 0.0084 U 0.0085 U 0.0077 U 0.0094 U

0.016 U 0.016 U 0.015 U 0.017 U 0.017 U 0.017 U 0.015 U 0.018 U

0.012 U 0.012 U 0.011 U 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U

0.013 U 0.013 U 0.012 U 0.013 U 0.013 U 0.013 U 0.012 U 0.014 U

0.01 U 0.01 U 0.0093 U 0.011 U 0.01 U 0.01 U 0.0092 U 0.026 J

0.042 U 0.042 U 0.039 U 0.045 U 0.042 U 0.043 U 0.039 U 0.047 U

0.011 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U 0.01 U 0.013 U

0.1 U 0.1 U 0.093 U 0.11 UJ 0.1 U 0.1 U 0.093 U 0.11 U

0.012 U 0.012 U 0.011 U 0.013 U 0.012 U 0.012 U 0.011 U 0.013 U

0.016 U 0.016 U 0.015 U 0.017 U 0.016 U 0.016 U 0.015 U 0.018 U

0.0097 U 0.0097 U 0.009 U 0.01 U 0.0098 U 0.0099 U 0.0089 U 0.011 U

0.011 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U 0.01 U 0.013 U

0.014 U 0.014 U 0.013 U 0.015 U 0.014 U 0.014 U 0.013 U 0.016 U

0.18 U 0.18 U 0.17 U 0.19 U 0.18 U 0.18 U 0.17 U 0.2 U

0.029 J 0.064 J 0.0084 U 0.0097 U 0.0092 U 0.0093 U 0.0084 U 0.01 U

0.0097 U 0.0097 U 0.009 U 0.01 U 0.0098 U 0.0099 U 0.0089 U 0.011 U

0.0082 U 0.0082 U 0.0076 U 0.0087 U 0.0083 U 0.0084 U 0.0076 U 0.0092 U

0.093 J 0.14 J 0.033 U 0.038 U 0.036 U 0.036 U 0.033 U 0.04 U

0.017 U 0.017 U 0.015 U 0.018 U 0.017 U 0.017 U 0.015 U 0.019 U

0.029 U 0.029 U 0.027 U 0.031 UJ 0.029 U 0.029 U 0.026 U 0.032 U

0.41 0.27 0.029 U 0.034 U 0.07 J 0.032 UJ 0.029 U 0.077 

0.44 0.27 0.011 U 0.012 U 0.1 J 0.012 UJ 0.01 U 0.095 

0.84 0.34 0.014 U 0.016 U 0.15 J 0.015 UJ 0.014 U 0.19 

0.48 0.15 J 0.02 U 0.023 U 0.1 J 0.022 UJ 0.02 U 0.095 J

0.34 0.16 0.015 U 0.017 U 0.062 J 0.017 UJ 0.015 U 0.018 U

0.012 U 0.012 U 0.011 U 0.013 U 0.012 U 0.012 U 0.011 U 0.013 U

0.0089 U 0.0089 U 0.0082 U 0.0095 U 0.009 U 0.009 U 0.0082 U 0.01 U

0.015 U 0.015 U 0.014 U 0.016 U 0.025 J 0.015 U 0.014 U 0.017 U

0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.013 U

0.027 U 0.027 U 0.025 U 0.029 UJ 0.027 U 0.028 U 0.025 U 0.031 U

0.061 J 0.089 J 0.0086 U 0.01 U 0.0097 J 0.0095 U 0.0086 U 0.012 J

1.3 0.3 J 0.0095 U 0.011 J 0.11 J 0.01 UJ 0.0094 U 0.13 J

0.13 0.05 0.018 U 0.021 U 0.027 J 0.02 U 0.018 U 0.023 J

0.011 U 0.029 J 0.011 U 0.012 U 0.012 U 0.012 U 0.01 U 0.013 U

0.011 U 0.011 U 0.0099 U 0.011 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.011 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U 0.01 U 0.012 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-007 CFSB-007 CFSB-007 CFSB-008 CFSB-008 CFSB-008 CFSB-008 CFSB-009

5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFSB-007-SO-0-0.5 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0-0.5 CFSB-008-SO-0.5-2 CFSB-DUP4-SO CFSB-008-SO-10-12 CFSB-009-SO-0-0.5

0.011 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U 0.01 U 0.013 U

0.019 U 0.019 U 0.018 U 0.02 U 0.019 U 0.019 U 0.018 U 0.022 U

0.75 0.59 0.01 U 0.012 U 0.14 J 0.011 UJ 0.01 U 0.13 J

0.02 J 0.063 J 0.0076 U 0.0087 U 0.0083 U 0.0084 U 0.0076 U 0.0092 U

0.015 U 0.015 U 0.014 U 0.016 U 0.015 U 0.016 U 0.014 U 0.017 U

0.011 U 0.011 U 0.0098 U 0.011 U 0.011 U 0.011 U 0.0098 U 0.012 U

0.023 U 0.023 U 0.022 U 0.025 UJ 0.024 UJ 0.024 UJ 0.022 UJ 0.026 U

0.014 U 0.014 U 0.013 U 0.015 U 0.014 U 0.014 U 0.013 U 0.016 U

0.42 0.16 0.023 U 0.027 U 0.11 J 0.026 UJ 0.023 U 0.092 

0.25 0.0081 U 0.0075 U 0.0086 U 0.0082 U 0.0082 U 0.0075 U 0.048 J

0.0097 J 0.0096 U 0.0089 U 0.01 U 0.0097 U 0.0097 U 0.0088 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.012 U 0.012 U 0.011 U 0.013 U

0.013 U 0.013 U 0.012 U 0.013 U 0.013 U 0.013 U 0.012 U 0.014 U

0.034 U 0.034 U 0.032 U 0.036 U 0.035 U 0.035 U 0.031 U 0.038 U

0.046 U 0.046 U 0.042 U 0.049 UJ 0.046 U 0.046 U 0.042 U 0.051 U

0.36 J 0.56 0.0093 U 0.011 U 0.057 J 0.01 UJ 0.0092 U 0.068 J

0.012 U 0.012 U 0.011 U 0.013 U 0.012 U 0.013 U 0.011 U 0.014 U

0.8 0.53 0.016 U 0.018 U 0.12 J 0.017 UJ 0.016 U 0.15 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-009 CFSB-009 CFSB-009 CFSB-010 CFSB-010 CFSB-011 CFSB-011 CFSB-011

5/23/2016 5/23/2016 5/24/2016 5/21/2016 5/21/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-DUP6-SO CFSB-010-SO-0.5-2 CFSB-010-SO-10-12 CFSB-011-SO-0-0.5 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12

0.031 U 0.04 U 0.04 U 0.11 J 0.029 U 0.034 U 0.031 U 0.031 U

0.027 U 0.035 U 0.035 U 0.027 U 0.026 U 0.029 U 0.027 U 0.027 U

0.099 U 0.12 U 0.13 U 0.097 U 0.092 U 0.11 U 0.098 U 0.098 U

0.015 U 0.019 U 0.019 U 0.015 U 0.014 U 0.016 U 0.015 U 0.015 U

0.035 U 0.044 U 0.044 U 0.034 U 0.033 U 0.037 U 0.034 UJ 0.034 U

0.037 U 0.046 U 0.047 U 0.036 U 0.034 U 0.039 U 0.036 UJ 0.036 U

0.01 U 0.013 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.01 UJ 0.01 U

0.0087 U 0.011 U 0.011 U 0.0086 U 0.0082 U 0.0093 U 0.0086 UJ 0.0086 U

0.081 U 0.1 U 0.1 U 0.08 U 0.076 U 0.087 U 0.081 UJ 0.08 U

0.28 U 0.35 U 0.35 U 0.27 U 0.26 U 0.3 U 0.28 UJ 0.28 U

0.015 U 0.018 U 0.019 U 0.014 U 0.014 U 0.016 U 0.015 U 0.014 U

0.02 U 0.025 U 0.025 U 0.019 U 0.018 U 0.021 U 0.019 U 0.019 U

0.0084 U 0.011 U 0.011 U 0.0082 U 0.0078 U 0.009 U 0.0083 U 0.0083 U

0.0094 U 0.012 U 0.012 U 0.0092 U 0.0088 U 0.01 U 0.0093 UJ 0.0093 U

0.0081 U 0.01 U 0.01 U 0.44 0.031 J 0.0087 U 0.0081 UJ 0.0081 U

0.016 U 0.02 U 0.02 U 0.016 U 0.015 U 0.017 U 0.016 UJ 0.016 U

0.012 U 0.015 U 0.015 U 0.012 U 0.011 U 0.013 U 0.012 U 0.012 U

0.012 U 0.016 U 0.016 U 0.012 U 0.012 U 0.013 U 0.012 UJ 0.012 U

0.0098 U 0.012 U 0.012 U 0.033 J 0.0092 U 0.011 U 0.0097 U 0.0097 U

0.041 U 0.052 U 0.052 U 0.04 U 0.039 U 0.044 U 0.041 U 0.041 U

0.011 U 0.014 U 0.014 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U

0.098 U 0.12 U 0.12 U 0.097 U 0.092 U 0.11 U 0.098 UJ 0.098 U

0.012 U 0.015 U 0.015 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U

0.016 U 0.02 U 0.02 U 0.016 U 0.015 U 0.017 U 0.016 UJ 0.016 U

0.0095 U 0.012 U 0.012 U 0.0093 U 0.0089 U 0.01 U 0.0094 U 0.0094 U

0.011 U 0.014 U 0.014 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U

0.014 U 0.018 U 0.018 U 0.014 U 0.013 U 0.015 U 0.014 UJ 0.014 U

0.18 U 0.22 U 0.23 U 0.17 U 0.17 U 0.19 U 0.18 U 0.18 U

0.0089 U 0.011 U 0.012 J 1.1 0.045 J 0.0096 U 0.0089 U 0.0089 U

0.0095 U 0.012 U 0.012 U 0.025 J 0.0089 U 0.01 U 0.0094 U 0.0094 U

0.008 U 0.01 U 0.01 U 0.0079 U 0.0075 U 0.0086 U 0.008 U 0.008 U

0.035 U 0.044 U 0.044 U 1.5 0.067 J 0.038 U 0.035 UJ 0.035 U

0.016 U 0.021 U 0.021 U 0.016 U 0.015 U 0.018 U 0.016 U 0.016 U

0.028 U 0.035 U 0.036 U 0.028 U 0.026 U 0.03 U 0.028 UJ 0.028 U

0.031 U 0.039 U 0.093 J 2.3 0.29 0.041 0.031 U 0.031 U

0.017 J 0.014 U 0.12 J 2.1 0.33 0.045 0.02 J 0.011 U

0.041 0.018 U 0.24 J 2.5 0.48 0.11 0.049 0.016 J

0.021 U 0.027 U 0.14 J 1.8 J+ 0.36 0.051 J 0.023 J+ 0.021 U

0.016 U 0.02 U 0.084 J 0.99 0.15 0.033 J 0.016 U 0.016 U

0.011 U 0.014 U 0.015 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.0087 U 0.011 U 0.011 U 0.0086 U 0.0082 U 0.0093 U 0.0086 U 0.0086 U

0.014 U 0.018 U 0.069 J 0.014 U 0.013 U 0.085 J 0.014 U 0.014 U

0.011 U 0.014 U 0.014 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.027 U 0.033 U 0.034 U 0.026 UJ 0.025 U 0.028 U 0.026 UJ 0.026 U

0.0091 U 0.012 U 0.027 J 0.75 0.053 J 0.0098 U 0.0091 UJ 0.0091 U

0.026 J 0.013 U 0.17 J 2.2 0.63 0.084 J 0.041 J 0.01 U

0.019 U 0.024 U 0.04 J 0.45 J+ 0.098 0.021 U 0.019 U 0.019 U

0.011 U 0.014 U 0.014 U 0.63 0.02 J 0.012 U 0.011 U 0.011 U

0.01 U 0.013 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.011 U 0.013 U 0.014 U 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-009 CFSB-009 CFSB-009 CFSB-010 CFSB-010 CFSB-011 CFSB-011 CFSB-011

5/23/2016 5/23/2016 5/24/2016 5/21/2016 5/21/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-DUP6-SO CFSB-010-SO-0.5-2 CFSB-010-SO-10-12 CFSB-011-SO-0-0.5 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12

0.011 U 0.014 U 0.014 U 0.011 U 0.01 U 0.012 U 0.011 U 0.011 U

0.61 0.024 U 0.024 U 0.018 U 0.018 U 0.02 U 0.019 U 0.019 U

0.023 J 0.014 U 0.18 J 5.4 0.82 0.059 J 0.028 J- 0.011 U

0.008 U 0.01 U 0.01 U 1.1 0.037 J 0.0086 U 0.008 UJ 0.008 U

0.015 U 0.019 U 0.019 U 0.015 U 0.014 U 0.016 U 0.015 U 0.015 U

0.01 U 0.013 U 0.013 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U

0.023 U 0.029 U 0.029 UJ 0.023 U 0.022 U 0.025 U 0.023 U 0.023 U

0.013 U 0.017 U 0.017 U 0.013 U 0.013 U 0.014 U 0.013 U 0.013 U

0.025 U 0.031 U 0.14 J 2 J+ 0.33 0.056 J+ 0.024 J 0.024 U

0.017 J 0.01 U 0.011 J 0.0078 U 0.0074 U 0.0089 J 0.0079 U 0.0079 U

0.0094 U 0.012 U 0.012 U 1.5 0.019 J 0.01 U 0.0093 UJ 0.0093 U

0.012 U 0.015 U 0.015 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U

0.012 U 0.016 U 0.016 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U

0.033 U 0.042 U 0.042 U 0.033 U 0.031 U 0.036 U 0.033 UJ 0.033 U

0.045 U 0.056 U 0.057 U 0.044 U 0.042 U 0.048 U 0.044 UJ 0.044 U

0.013 J 0.012 U 0.12 J 5.8 0.5 0.036 J 0.018 J- 0.0097 U

0.012 U 0.015 U 0.015 U 0.021 J 0.011 U 0.013 U 0.012 UJ 0.012 U

0.027 J 0.021 U 0.17 J 4.9 0.83 0.063 J 0.029 J 0.017 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-012 CFSB-012 CFSB-013 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-014

5/28/2016 5/28/2016 5/19/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-012-SO-0.5-2 CFSB-012-SO-10-12 CFSB-013-SO-0-0.5 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0-0.5 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12

0.03 U 0.029 U 0.036 U 0.033 U 0.03 U 0.034 U 0.034 U 0.032 U

0.026 U 0.026 U 0.032 U 0.028 U 0.026 U 0.03 U 0.03 U 0.028 U

0.094 U 0.092 U 0.11 U 0.1 U 0.093 U 0.11 U 0.11 U 0.1 U

0.014 U 0.014 U 0.017 U 0.016 U 0.014 U 0.017 U 0.016 U 0.015 U

0.033 U 0.032 U 0.04 U 0.036 U 0.033 U 0.038 U 0.038 U 0.035 U

0.035 U 0.034 U 0.042 U 0.038 U 0.035 U 0.04 U 0.04 U 0.037 U

0.01 U 0.0098 U 0.012 U 0.011 U 0.0099 U 0.011 U 0.011 U 0.011 U

0.0083 U 0.0081 U 0.01 U 0.009 U 0.0082 U 0.0095 U 0.0094 U 0.0088 U

0.077 U 0.076 U 0.093 U 0.084 U 0.076 U 0.089 U 0.088 U 0.082 U

0.27 U 0.26 U 0.32 U 0.29 U 0.26 U 0.31 U 0.3 U 0.28 U

0.014 U 0.014 U 0.017 U 0.015 U 0.014 U 0.016 U 0.016 U 0.015 U

0.019 U 0.018 U 0.023 U 0.02 U 0.018 U 0.021 U 0.021 U 0.02 U

0.008 U 0.0078 U 0.0096 U 0.0087 U 0.0079 U 0.0092 U 0.0091 U 0.0085 U

0.0089 U 0.0087 U 0.011 U 0.0097 U 0.0088 U 0.01 U 0.01 U 0.0095 U

0.0077 U 0.0076 U 0.0094 U 0.0084 U 0.0077 U 0.017 J 0.02 J 0.0083 U

0.015 U 0.015 U 0.018 U 0.017 U 0.015 U 0.018 U 0.017 U 0.016 U

0.012 U 0.011 U 0.014 U 0.013 U 0.011 U 0.013 U 0.013 U 0.012 U

0.012 U 0.012 U 0.014 U 0.013 U 0.012 U 0.014 U 0.013 U 0.013 U

0.0093 U 0.0092 U 0.011 U 0.01 U 0.0092 U 0.011 U 0.011 U 0.01 U

0.039 U 0.038 U 0.047 U 0.043 U 0.039 U 0.045 U 0.045 U 0.042 U

0.01 U 0.01 U 0.013 U 0.011 U 0.01 U 0.012 U 0.012 U 0.011 U

0.093 U 0.092 U 0.11 U 0.1 U 0.093 U 0.11 U 0.11 U 0.1 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.013 U 0.013 U 0.012 U

0.015 U 0.015 U 0.018 U 0.016 U 0.015 U 0.017 U 0.017 U 0.016 U

0.009 U 0.0089 U 0.011 U 0.0098 U 0.0089 U 0.01 U 0.01 U 0.0096 U

0.01 U 0.01 U 0.013 U 0.011 U 0.01 U 0.012 U 0.012 U 0.011 U

0.013 U 0.013 U 0.016 U 0.014 U 0.013 U 0.015 U 0.015 U 0.014 U

0.17 U 0.17 U 0.2 U 0.18 U 0.17 U 0.19 U 0.19 U 0.18 U

0.0085 U 0.0083 U 0.01 U 0.0092 U 0.0084 U 0.031 J 0.039 J 0.0091 U

0.009 U 0.0089 U 0.011 U 0.0098 U 0.0089 U 0.01 U 0.01 U 0.0096 U

0.0076 U 0.0075 U 0.0092 U 0.0083 U 0.0076 U 0.0088 U 0.0087 U 0.0082 U

0.033 U 0.033 U 0.04 U 0.036 U 0.033 U 0.13 J 0.18 J 0.036 U

0.016 U 0.015 U 0.019 U 0.017 U 0.015 U 0.018 U 0.018 U 0.017 U

0.027 U 0.026 U 0.032 U 0.029 U 0.026 U 0.031 U 0.03 U 0.029 U

0.045 0.029 U 0.14 0.033 J 0.029 U 1.7 2.4 0.031 U

0.046 0.03 J 0.16 0.036 J 0.01 U 2 2.4 0.011 U

0.065 0.029 J 0.41 0.11 0.014 U 6.8 8.3 0.025 J

0.052 J+ 0.023 J+ 0.19 J 0.05 J 0.02 U 2.2 2.8 J+ 0.022 U

0.025 J 0.015 U 0.13 0.032 J 0.015 U 2.4 3.2 0.016 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.013 U 0.012 U 0.012 U

0.0083 U 0.0081 U 0.01 U 0.009 U 0.0082 U 0.0095 U 0.0094 U 0.0088 U

0.014 U 0.013 U 0.017 U 0.015 U 0.014 U 0.016 U 0.016 U 0.015 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U

0.025 U 0.025 U 0.031 U 0.028 U 0.025 U 0.029 U 0.029 U 0.027 U

0.0087 U 0.0085 U 0.017 J 0.0095 U 0.0086 U 0.11 J 0.15 J 0.0093 U

0.045 J 0.038 J 0.25 J 0.086 J 0.0094 U 2.3 4.1 0.011 J

0.018 U 0.018 U 0.056 J+ 0.02 U 0.018 U 0.61 0.99 J+ 0.02 U

0.011 U 0.01 U 0.013 U 0.012 U 0.01 U 0.041 J 0.049 J 0.011 U

0.01 U 0.0098 U 0.012 U 0.011 U 0.0099 U 0.011 U 0.011 U 0.011 U

0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.012 U 0.012 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-012 CFSB-012 CFSB-013 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-014

5/28/2016 5/28/2016 5/19/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-012-SO-0.5-2 CFSB-012-SO-10-12 CFSB-013-SO-0-0.5 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0-0.5 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12

0.01 U 0.01 U 0.013 U 0.011 U 0.01 U 0.012 U 0.012 U 0.011 U

0.018 U 0.017 U 0.022 U 0.019 U 0.018 U 0.021 U 0.02 U 0.019 U

0.071 J 0.03 J 0.21 J 0.048 J 0.01 U 2.3 2.7 0.014 J

0.0076 U 0.0075 U 0.0092 U 0.0083 U 0.0076 U 0.012 J 0.016 J 0.0082 U

0.014 U 0.014 U 0.017 U 0.015 U 0.014 U 0.016 U 0.016 U 0.015 U

0.0099 U 0.0097 U 0.012 U 0.011 U 0.0098 U 0.011 U 0.011 U 0.011 U

0.022 UJ 0.021 UJ 0.026 U 0.024 U 0.022 U 0.025 U 0.025 U 0.023 U

0.013 U 0.013 U 0.016 U 0.014 U 0.013 U 0.015 U 0.015 U 0.014 U

0.047 0.023 J 0.2 J+ 0.049 J+ 0.023 U 2.7 3.6 J+ 0.025 U

0.0075 U 0.0074 U 0.013 J 0.0082 U 0.0074 U 0.0087 U 0.0086 U 0.0081 U

0.0089 U 0.0087 U 0.011 U 0.0097 U 0.0088 U 0.042 J 0.047 J 0.0095 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.013 U 0.013 U 0.012 U

0.012 U 0.012 U 0.014 U 0.013 U 0.012 U 0.014 U 0.013 U 0.013 U

0.032 U 0.031 U 0.038 U 0.035 U 0.031 U 0.037 U 0.036 U 0.034 U

0.042 U 0.042 U 0.051 U 0.046 U 0.042 U 0.049 U 0.048 U 0.045 U

0.035 J 0.022 J 0.098 J 0.031 J 0.0092 U 0.65 0.78 0.01 U

0.011 U 0.011 U 0.014 U 0.012 U 0.011 U 0.013 U 0.013 U 0.012 U

0.077 J 0.037 J 0.22 J 0.058 J 0.016 U 2.3 2.6 0.017 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-016 CFSB-016 CFSB-016 CFSB-019 CFSB-019 CFSB-019 CFSB-019 CFSB-021

6/2/2016 6/2/2016 6/2/2016 6/4/2016 6/4/2016 6/4/2016 6/13/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFSB-016-SO-0-0.5 CFSB-016-SO-0.5-2 CFSB-016-SO-10-12 CFSB-019-SO-0-0.5 CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0-0.5

0.26 U 0.19 U 0.032 U 0.072 J 0.66 U 0.64 U 0.03 U 0.035 U

0.22 U 0.17 U 0.028 U 0.029 U 0.58 U 0.55 U 0.026 U 0.03 U

0.8 U 0.61 U 0.1 U 0.1 U 2.1 U 2 U 0.095 U 0.11 U

0.12 U 0.094 U 0.015 U 0.016 U 0.32 U 0.31 U 0.015 U 0.017 U

0.28 U 0.21 U 0.035 U 0.037 U 0.73 U 0.7 U 0.033 U 0.038 U

0.3 U 0.23 U 0.037 U 0.039 U 0.77 U 0.74 U 0.035 U 0.04 U

0.085 U 0.065 U 0.011 U 0.011 U 0.22 U 0.21 U 0.01 U 0.012 U

0.071 U 0.054 U 0.0088 U 0.0092 U 0.18 U 0.18 U 0.0083 U 0.0095 U

0.66 U 0.5 U 0.082 U 0.085 U 1.7 U 1.6 U 0.078 U 0.089 U

2.3 U 1.7 U 0.28 U 0.29 U 5.9 U 5.6 U 0.27 U 0.31 U

0.12 U 0.09 U 0.015 U 0.015 U 0.31 U 0.3 U 0.014 U 0.016 U

0.16 U 0.12 U 0.02 U 0.021 U 0.41 U 0.4 U 0.019 U 0.022 U

0.068 U 0.052 U 0.0085 U 0.0088 U 0.18 U 0.17 U 0.008 U 0.0092 U

0.076 U 0.058 U 0.0095 U 0.0099 U 0.2 U 0.19 U 0.009 U 0.01 U

0.37 J 0.094 J 0.0083 U 1 0.2 J 0.28 J 0.022 J 0.021 J

0.13 U 0.099 U 0.016 U 0.017 U 0.34 U 0.32 U 0.015 U 0.018 U

0.099 U 0.075 U 0.012 U 0.013 U 0.26 U 0.25 U 0.012 U 0.013 U

0.1 U 0.077 U 0.013 U 0.013 U 0.26 U 0.25 U 0.012 U 0.014 U

0.08 U 0.061 U 0.01 U 0.01 U 0.21 U 0.2 U 0.0094 U 0.048 J

0.33 U 0.25 U 0.042 U 0.043 U 0.87 U 0.83 U 0.039 U 0.045 U

0.089 U 0.068 U 0.011 U 0.012 U 0.23 U 0.22 U 0.01 U 0.012 U

0.8 U 0.61 U 0.1 U 0.1 U 2.1 U 2 U 0.094 U 0.11 U

0.094 U 0.072 U 0.012 U 0.012 U 0.24 U 0.23 U 0.011 U 0.013 U

0.13 U 0.098 U 0.016 U 0.017 U 0.33 U 0.32 U 0.015 U 0.017 U

0.077 U 0.059 U 0.0096 U 0.01 U 0.2 U 0.19 U 0.0091 U 0.01 U

0.09 U 0.068 U 0.011 U 0.012 U 0.23 U 0.22 U 0.011 U 0.012 U

0.11 U 0.086 U 0.014 U 0.015 U 0.29 U 0.28 U 0.013 U 0.015 U

1.4 U 1.1 U 0.18 U 0.19 U 3.7 U 3.6 U 0.17 U 0.19 U

0.72 J 0.42 J 0.0091 U 0.069 J 3.4 J 5.2 J 0.077 J 0.11 J

0.077 U 0.059 U 0.0096 U 0.033 J 0.2 U 0.19 U 0.0091 U 0.01 U

0.065 U 0.05 U 0.0082 U 0.011 J 0.17 U 0.16 U 0.0077 U 0.0088 U

1.9 J 1.2 J 0.036 U 0.049 J 5.4 J 8 0.12 J 0.16 J

0.13 U 0.1 U 0.017 U 0.017 U 0.35 U 0.33 U 0.016 U 0.018 U

0.23 U 0.17 U 0.029 U 0.03 U 0.59 U 0.57 U 0.027 U 0.037 J

11 8.2 0.031 U 0.032 U 46 70 1.1 0.85 

14 9.7 0.011 U 0.012 U 66 98 1.6 1.1 

30 26 0.015 U 0.015 U 87 140 2.1 1.8 

15 J+ 8.1 0.022 U 0.022 U 59 85 1.6 1.1 

12 9 0.016 U 0.017 U 37 41 0.8 0.018 U

0.093 U 0.071 U 0.012 U 0.012 U 0.24 U 0.23 U 0.011 U 0.013 U

0.071 U 0.054 U 0.0088 U 0.0092 U 0.18 U 0.18 U 0.0083 U 0.0095 U

0.12 U 0.25 J 0.015 U 0.015 U 0.3 U 0.29 U 0.014 U 0.016 U

0.092 U 0.07 U 0.012 U 0.012 U 0.24 U 0.23 U 0.011 U 0.012 U

0.22 U 0.16 U 0.027 U 0.028 U 0.56 U 0.54 U 0.025 U 0.029 U

1.5 J 0.88 J 0.0093 U 0.0096 U 5.1 J 7.3 J 0.11 J 0.16 J

16 11 0.01 U 0.011 U 57 82 1.4 1.3 

3.3 J+ 2.7 0.019 U 0.02 U 12 20 0.29 0.3 

0.68 J 0.32 J 0.011 U 0.078 J 0.7 J 1 J 0.017 J 0.053 J

0.085 U 0.065 U 0.011 U 0.011 U 2.3 J 2.3 J 0.01 U 0.012 U

0.087 U 0.066 U 0.011 U 0.011 U 0.23 U 0.22 U 0.01 U 0.012 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-016 CFSB-016 CFSB-016 CFSB-019 CFSB-019 CFSB-019 CFSB-019 CFSB-021

6/2/2016 6/2/2016 6/2/2016 6/4/2016 6/4/2016 6/4/2016 6/13/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFSB-016-SO-0-0.5 CFSB-016-SO-0.5-2 CFSB-016-SO-10-12 CFSB-019-SO-0-0.5 CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0-0.5

0.09 U 0.068 U 0.011 U 0.012 U 0.23 U 0.22 U 0.052 J 0.012 U

0.15 U 0.12 U 0.019 U 0.02 U 0.39 U 0.38 U 0.018 U 0.021 U

19 15 0.011 U 0.029 J 73 110 1.7 1.5 

0.37 J 0.28 J 0.0082 U 0.19 J 1.5 J 2.3 J 0.035 J 0.087 J

0.12 U 0.093 U 0.015 U 0.016 U 0.31 U 0.3 U 0.014 U 0.016 U

0.084 U 0.064 U 0.011 U 0.011 U 0.22 U 0.21 U 0.01 U 0.011 U

0.19 U 0.14 U 0.023 U 0.024 U 0.48 U 0.46 U 0.022 U 0.025 U

0.11 U 0.084 U 0.014 U 0.014 U 0.28 U 0.27 U 0.013 U 0.015 U

17 J+ 10 0.025 U 0.026 U 61 88 1.5 1.1 

0.064 U 0.049 U 0.008 U 0.0083 U 0.17 U 0.16 U 0.0076 U 0.072 J

0.72 J 0.27 J 0.0095 U 0.083 J 0.32 J 0.6 J 0.023 J 0.051 J

0.094 U 0.072 U 0.012 U 0.012 U 0.24 U 0.23 U 0.011 U 0.013 U

0.1 U 0.077 U 0.013 U 0.013 U 0.26 U 0.25 U 0.012 U 0.014 U

0.27 U 0.21 U 0.034 U 0.035 U 0.7 U 0.68 U 0.032 U 0.037 U

0.36 U 0.28 U 0.045 U 0.047 U 0.94 U 0.9 U 0.043 U 0.049 U

9 6.2 0.01 U 0.51 25 38 0.61 0.89 

0.098 U 0.075 U 0.012 U 0.013 U 0.25 U 0.24 U 0.012 U 0.013 U

21 15 0.017 U 0.058 J 74 98 1.8 1.7 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-021 CFSB-021 CFSB-022 CFSB-022 CFSB-022 CFSB-025 CFSB-025 CFSB-025

5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-021-SO-0.5-2 CFSB-021-SO-10-12 CFSB-022-SO-0-0.5 CFSB-022-SO-0.5-2 CFSB-022-SO-10-12 CFSB-025-SO-0-0.5 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12

0.03 U 0.029 U 0.034 U 0.034 U 0.03 U 2.6 U 6.1 U 0.032 U

0.026 U 0.026 U 0.03 U 0.03 U 0.026 U 2.3 U 5.3 U 0.028 U

0.095 U 0.092 U 0.11 U 0.11 U 0.094 U 8.3 U 19 U 0.1 U

0.015 U 0.014 U 0.016 U 0.017 U 0.014 U 1.3 U 2.9 U 0.015 U

0.033 U 0.032 U 0.037 U 0.038 U 0.033 U 2.9 U 6.7 U 0.035 U

0.035 U 0.034 U 0.04 U 0.04 U 0.035 U 3.1 U 7.1 U 0.037 U

0.01 U 0.0098 U 0.011 U 0.011 U 0.01 U 0.88 U 2 U 0.011 U

0.0084 U 0.0081 U 0.0094 U 0.0095 U 0.0083 U 0.73 U 1.7 U 0.0089 U

0.078 U 0.076 U 0.088 U 0.088 U 0.077 U 6.8 U 16 U 0.083 U

0.27 U 0.26 U 0.3 U 0.3 U 0.26 U 23 U 54 U 0.28 U

0.014 U 0.014 U 0.016 U 0.016 U 0.014 U 1.2 U 2.8 U 0.015 U

0.019 U 0.018 U 0.021 U 0.021 U 0.019 U 1.7 U 3.8 U 0.02 U

0.008 U 0.0078 U 0.009 U 0.0091 U 0.0079 U 0.7 U 1.6 U 0.0085 U

0.009 U 0.0088 U 0.01 U 0.01 U 0.0089 U 0.79 U 1.8 U 0.0096 U

0.0078 U 0.0076 U 0.0088 U 0.0089 U 0.0077 U 1.6 J 1.6 U 0.0083 U

0.015 U 0.015 U 0.017 U 0.017 U 0.015 U 1.4 U 3.1 U 0.016 U

0.012 U 0.011 U 0.013 U 0.013 U 0.012 U 1 UJ 2.3 U 0.012 U

0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 1 U 2.4 U 0.013 U

0.0094 U 0.0092 U 0.011 U 0.011 U 0.0093 U 0.83 U 1.9 U 0.01 U

0.04 U 0.039 U 0.044 U 0.045 U 0.039 U 3.5 U 7.9 U 0.042 U

0.01 U 0.01 U 0.012 U 0.012 U 0.01 U 0.92 U 2.1 U 0.011 U

0.094 U 0.092 U 0.11 U 0.11 U 0.093 U 8.3 U 19 U 0.1 U

0.011 U 0.011 U 0.013 U 0.013 U 0.011 U 0.98 U 2.2 U 0.012 U

0.015 U 0.015 U 0.017 U 0.017 U 0.015 U 1.3 U 3 U 0.016 U

0.0091 U 0.0089 U 0.01 U 0.01 U 0.009 U 0.8 U 1.8 U 0.0097 U

0.011 U 0.01 U 0.012 U 0.012 U 0.01 U 0.93 U 2.1 U 0.011 U

0.013 U 0.013 U 0.015 U 0.015 U 0.013 U 1.2 U 2.7 U 0.014 U

0.17 U 0.17 U 0.19 U 0.19 U 0.17 U 15 U 34 U 0.18 U

0.0086 U 0.0084 U 0.053 J 0.018 J 0.011 J 5.3 J 8.4 J 0.0091 U

0.0091 U 0.0089 U 0.01 U 0.01 U 0.009 U 0.8 U 1.8 U 0.0097 U

0.0077 U 0.0075 U 0.0087 U 0.0087 U 0.0076 U 0.68 U 1.5 U 0.0082 U

0.034 U 0.033 U 0.075 J 0.038 U 0.033 U 38 110 0.036 U

0.016 U 0.015 U 0.018 U 0.018 U 0.016 U 1.4 U 3.2 U 0.017 U

0.027 U 0.026 U 0.03 U 0.031 U 0.027 U 2.4 U 5.4 U 0.029 U

0.081 0.029 U 0.61 0.18 0.13 190 260 0.031 U

0.1 0.01 U 0.8 0.2 0.16 140 170 0.011 U

0.18 0.013 U 1.2 0.33 0.23 210 330 0.015 U

0.078 J 0.02 U 0.57 0.14 J 0.098 J 50 140 0.022 U

0.071 0.015 U 0.017 U 0.14 0.09 78 110 0.016 U

0.011 U 0.011 U 0.012 U 0.013 U 0.011 U 0.97 U 2.2 U 0.012 U

0.0084 U 0.0081 U 0.0094 U 0.0095 U 0.0083 U 0.73 U 1.7 U 0.0089 U

0.014 U 0.013 U 0.016 U 0.016 U 0.014 U 1.2 U 5.9 J 0.015 U

0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.96 U 2.2 U 0.012 U

0.025 U 0.025 U 0.029 U 0.029 U 0.025 U 2.2 U 5.1 U 0.027 U

0.011 J 0.0086 U 0.066 J 0.017 J 0.015 J 8.2 J 6.4 J 0.0093 U

0.13 J 0.0094 U 0.77 0.25 J 0.17 J 270 500 0.01 U

0.019 J 0.018 U 0.11 0.038 J 0.027 J 20 42 0.02 U

0.011 U 0.01 U 0.012 U 0.012 U 0.011 U 3.7 J 5.8 J 0.011 U

0.01 U 0.0098 U 0.011 U 0.011 U 0.01 U 0.88 U 2 U 0.011 U

0.01 U 0.01 U 0.012 U 0.012 U 0.01 U 0.9 U 2.1 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-021 CFSB-021 CFSB-022 CFSB-022 CFSB-022 CFSB-025 CFSB-025 CFSB-025

5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-021-SO-0.5-2 CFSB-021-SO-10-12 CFSB-022-SO-0-0.5 CFSB-022-SO-0.5-2 CFSB-022-SO-10-12 CFSB-025-SO-0-0.5 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12

0.011 U 0.01 U 0.012 U 0.012 U 0.01 U 0.93 U 2.1 U 0.011 U

0.018 U 0.018 U 0.02 U 0.02 U 0.018 U 1.6 U 3.6 U 0.019 U

0.14 J 0.01 U 0.98 0.38 J 0.23 J 320 1400 0.011 U

0.0077 U 0.0075 U 0.023 J 0.012 J 0.0076 U 4.2 J 22 J 0.0082 U

0.014 U 0.014 U 0.016 U 0.016 U 0.014 U 1.3 U 2.9 U 0.015 U

0.01 U 0.0097 U 0.011 U 0.011 U 0.0098 U 0.87 U 2 U 0.011 U

0.022 U 0.022 U 0.025 U 0.025 U 0.022 U 1.9 U 4.4 U 0.023 U

0.013 U 0.013 U 0.015 U 0.015 U 0.013 U 1.1 U 2.6 U 0.014 U

0.078 0.023 U 0.52 0.14 0.093 63 140 0.025 U

0.019 J 0.0074 U 0.0086 U 0.024 J 0.013 J 0.67 U 1.5 U 0.0081 U

0.009 U 0.0088 U 0.01 U 0.01 U 0.0089 U 3.8 J 2.5 J 0.0096 U

0.011 U 0.011 U 0.013 U 0.013 U 0.011 U 0.98 U 2.2 U 0.012 U

0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 1 U 2.4 U 0.013 U

0.032 U 0.031 U 0.036 U 0.036 U 0.032 U 2.8 U 6.4 U 0.034 U

0.043 U 0.042 U 0.048 U 0.049 U 0.042 U 3.8 U 8.6 U 0.046 U

0.078 J 0.0092 U 0.37 J 0.15 J 0.1 J 56 440 0.01 U

0.012 U 0.011 U 0.013 U 0.013 U 0.011 U 1 U 2.3 U 0.012 U

0.17 J 0.016 U 1.1 0.46 0.26 J 240 1200 0.017 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-026 CFSB-026 CFSB-026 CFSB-027 CFSB-027 CFSB-027 CFSB-028 CFSB-028

6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFSB-026-SO-0-0.5 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12 CFSB-027-SO-0-0.5 CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-0-0.5

1.4 U 1.7 U 0.029 U 0.15 U 0.82 U 0.15 U 0.031 U 0.064 U

1.3 U 1.5 U 0.026 U 0.13 U 0.71 U 0.13 U 0.027 U 0.056 U

4.5 U 5.2 U 0.092 U 0.47 U 2.6 U 0.48 U 0.096 U 0.2 U

0.7 U 0.8 U 0.014 U 0.073 U 0.39 U 0.074 U 0.015 U 0.031 U

1.6 U 1.8 U 0.032 U 0.17 U 0.9 U 0.17 U 0.034 U 0.07 U

1.7 U 1.9 U 0.034 U 0.18 U 0.95 U 0.18 U 0.036 U 0.075 U

0.48 U 0.56 U 0.0098 U 0.05 U 0.27 U 0.051 U 0.01 U 0.021 U

0.4 U 0.46 U 0.0081 U 0.042 U 0.23 U 0.043 U 0.0084 U 0.018 U

3.7 U 4.3 U 0.076 U 0.39 U 2.1 U 0.4 U 0.079 U 0.16 U

13 U 15 U 0.26 U 1.3 U 7.3 U 1.4 U 0.27 U 0.57 U

0.67 U 0.77 U 0.014 U 0.07 U 0.38 U 0.071 U 0.014 U 0.03 U

0.9 U 1 U 0.018 U 0.094 U 0.51 U 0.096 U 0.019 U 0.04 U

0.38 U 0.44 U 0.0078 U 0.04 U 0.22 U 0.041 U 0.0081 U 0.017 U

0.43 U 0.5 U 0.0087 U 0.045 U 0.24 U 0.046 U 0.0091 U 0.019 U

3.2 J 4.2 J 0.0076 U 0.095 J 0.37 J 0.079 J 0.0079 U 0.037 J

0.74 U 0.85 U 0.015 U 0.077 U 0.42 U 0.079 U 0.016 U 0.033 U

0.56 U 0.64 U 0.011 U 0.058 U 0.32 UJ 0.059 UJ 0.012 U 0.025 U

0.57 U 0.66 U 0.012 U 0.059 U 0.32 U 0.061 U 0.012 U 0.025 U

0.45 U 0.52 U 0.0092 U 0.047 U 0.26 U 0.048 U 0.0095 U 0.02 U

1.9 U 2.2 U 0.038 U 0.2 U 1.1 U 0.2 U 0.04 U 0.084 U

0.5 U 0.58 U 0.01 U 0.052 U 0.28 U 0.053 U 0.011 U 0.022 U

4.5 U 5.2 U 0.092 U 0.47 U 2.6 U 0.48 U 0.096 U 0.2 U

0.53 U 0.61 U 0.011 U 0.056 U 0.3 U 0.057 U 0.011 U 0.024 U

0.73 U 0.84 U 0.015 U 0.076 U 0.41 U 0.077 U 0.015 U 0.032 U

0.44 U 0.5 U 0.0088 U 0.046 U 0.25 U 0.046 U 0.0092 U 0.019 U

0.51 U 0.58 U 0.01 U 0.053 U 0.29 U 0.054 U 0.011 U 0.022 U

0.64 U 0.74 U 0.013 U 0.067 U 0.36 U 0.068 U 0.014 U 0.028 U

8.1 U 9.4 U 0.17 U 0.85 U 4.6 U 0.87 U 0.17 U 0.36 U

8.4 J- 16 J 0.0083 U 0.91 J 5.2 J 0.94 J 0.0087 U 0.31 J

0.44 U 0.5 U 0.0088 U 0.046 U 0.25 U 0.046 U 0.0092 U 0.019 U

0.37 U 0.43 U 0.0075 U 0.039 U 0.21 U 0.039 U 0.0078 U 0.016 U

21 23 0.033 U 2 9.3 J 1.9 0.034 U 0.89 

0.75 U 0.87 U 0.015 U 0.079 U 0.43 U 0.08 U 0.016 U 0.033 U

1.3 U 1.5 U 0.026 U 0.13 U 0.73 U 0.14 U 0.027 U 0.057 U

89 96 0.036 13 60 12 0.03 U 4.9 

76 120 0.02 J 15 65 14 0.011 U 5.3 

190 230 0.044 18 83 17 0.014 U 8.8 

56 94 0.02 U 13 44 9.3 0.021 U 5 

57 67 0.017 J 6.1 27 6.7 0.016 U 3.3 

0.53 U 0.61 U 0.011 U 0.055 U 0.3 U 0.056 U 0.011 U 0.023 U

0.4 U 0.46 U 0.0081 U 0.042 U 0.23 U 0.043 U 0.0084 U 0.018 U

0.66 U 0.76 U 0.013 U 0.069 U 0.37 U 0.07 U 0.014 U 0.17 J

0.52 U 0.6 U 0.011 U 0.055 U 0.3 U 0.056 U 0.011 U 0.55 J

1.2 U 1.4 U 0.025 UJ 0.13 U 0.69 U 0.13 U 0.026 U 0.054 U

4.5 J 12 J 0.0085 U 1.5 J 6.8 J 1.5 J 0.0089 U 0.76 

220 200 0.054 J 15 70 15 0.011 J 8.8 

17 25 0.018 U 3.7 14 2.8 0.019 U 1.4 

4.1 J 8.8 J 0.01 U 0.3 J 1.3 J 0.26 J 0.011 U 0.097 J

0.48 U 0.56 U 0.0098 U 0.05 U 0.27 U 0.051 U 0.01 U 0.021 U

0.49 U 0.57 U 0.01 U 0.051 U 0.28 U 0.052 U 0.01 U 0.022 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-026 CFSB-026 CFSB-026 CFSB-027 CFSB-027 CFSB-027 CFSB-028 CFSB-028

6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFSB-026-SO-0-0.5 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12 CFSB-027-SO-0-0.5 CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-0-0.5

0.51 U 0.58 U 0.01 U 0.053 U 0.29 U 0.054 U 0.011 U 0.022 U

0.86 U 0.99 U 0.017 U 0.09 U 0.49 U 0.092 U 0.018 U 0.038 U

250 300 0.12 J 22 100 20 0.011 U 7.5 

8.1 J 12 J 0.0075 U 0.82 J 3.4 J 0.65 J 0.0078 U 0.21 J

0.69 U 0.79 U 0.014 U 0.072 U 0.39 U 0.073 U 0.015 U 0.03 U

0.48 U 0.55 U 0.0097 U 0.05 U 0.27 U 0.051 U 0.01 U 0.021 U

1.1 U 1.2 U 0.021 U 0.11 U 0.6 U 0.11 U 0.022 U 0.047 U

0.62 U 0.71 U 0.013 U 0.065 U 0.35 U 0.066 U 0.013 U 0.027 U

59 95 0.023 U 14 51 10 0.024 U 5.2 

0.36 U 0.42 U 0.0074 U 0.038 U 0.21 U 0.039 U 0.0077 U 0.016 U

2.1 J 3.3 J 0.0087 U 0.2 J 0.81 J 0.14 J 0.0091 U 0.077 J

0.53 U 0.61 U 0.011 U 0.056 U 0.3 U 0.057 U 0.011 U 0.024 U

0.57 U 0.66 U 0.012 U 0.059 U 0.32 U 0.061 U 0.012 U 0.025 U

1.5 U 1.8 U 0.031 U 0.16 U 0.87 U 0.16 U 0.032 U 0.068 U

2 U 2.4 U 0.042 U 0.21 U 1.2 U 0.22 U 0.043 U 0.091 U

86 68 0.054 J 12 43 9 0.0095 U 3.7 

0.55 U 0.64 U 0.011 U 0.058 U 0.31 U 0.059 U 0.012 U 0.024 U

300 170 0.1 J 22 87 15 0.016 U 7.7 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-028 CFSB-029 CFSB-029 CFSB-029 CFSB-030 CFSB-030 CFSB-030 CFSB-033

7/18/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-028-SO-10-12 CFSB-029-SO-0-0.5 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12 CFSB-030-SO-0-0.5 CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0-0.5

0.03 U 0.031 U 0.03 U 0.031 U 0.073 U 0.16 U 0.03 U 0.031 U

0.026 U 0.027 U 0.026 U 0.027 U 0.064 U 0.14 U 0.026 U 0.027 U

0.094 U 0.096 U 0.094 U 0.097 U 0.23 U 0.5 U 0.093 U 0.099 U

0.014 U 0.015 U 0.014 U 0.015 U 0.035 U 0.077 U 0.014 U 0.015 U

0.033 U 0.034 U 0.033 U 0.034 U 0.08 U 0.18 U 0.033 U 0.035 U

0.035 U 0.036 U 0.035 U 0.036 U 0.085 U 0.19 U 0.035 U 0.037 U

0.01 U 0.01 U 0.01 U 0.01 U 0.024 U 0.054 U 0.0099 U 0.01 U

0.0083 U 0.0085 U 0.0083 U 0.0086 U 0.02 U 0.044 U 0.0082 U 0.0087 U

0.077 U 0.079 U 0.077 U 0.08 U 0.19 U 0.41 U 0.077 U 0.081 U

0.27 U 0.27 U 0.27 U 0.28 U 0.65 U 1.4 U 0.26 U 0.28 U

0.014 U 0.014 U 0.014 U 0.014 U 0.034 U 0.075 U 0.014 U 0.015 U

0.019 U 0.019 U 0.019 U 0.019 U 0.045 U 0.1 U 0.019 U 0.02 U

0.008 U 0.0082 U 0.008 U 0.0083 U 0.019 U 0.043 U 0.0079 U 0.0084 U

0.0089 U 0.0091 U 0.0089 U 0.0093 U 0.022 U 0.048 U 0.0088 U 0.0094 U

0.0078 U 0.0079 U 0.009 J 0.008 U 0.063 J 0.09 J 0.0077 U 0.0082 U

0.015 U 0.016 U 0.015 U 0.016 U 0.037 U 0.082 U 0.015 U 0.016 U

0.012 U 0.012 U 0.012 U 0.012 U 0.028 U 0.062 U 0.011 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.029 U 0.063 U 0.012 U 0.012 U

0.0094 U 0.0096 U 0.012 J 0.0097 U 0.023 U 0.05 U 0.0093 U 0.0098 U

0.039 U 0.04 U 0.039 U 0.041 U 0.095 U 0.21 U 0.039 U 0.041 U

0.01 U 0.011 U 0.01 U 0.011 U 0.025 U 0.056 U 0.01 U 0.011 U

0.094 U 0.096 U 0.094 U 0.097 U 0.23 U 0.5 U 0.093 U 0.099 U

0.011 U 0.011 U 0.011 U 0.011 U 0.027 U 0.059 U 0.011 U 0.012 U

0.015 U 0.015 U 0.015 U 0.016 U 0.037 U 0.081 U 0.015 U 0.016 U

0.009 U 0.0092 U 0.009 U 0.0094 U 0.022 U 0.048 U 0.0089 U 0.0095 U

0.011 U 0.011 U 0.011 U 0.011 U 0.026 U 0.056 U 0.01 U 0.011 U

0.013 U 0.014 U 0.013 U 0.014 U 0.032 U 0.071 U 0.013 U 0.014 U

0.17 U 0.17 U 0.17 U 0.18 U 0.41 U 0.91 U 0.17 U 0.18 U

0.0085 U 0.021 J 0.041 J 0.0088 U 0.36 J 0.49 J 0.0084 U 0.051 J

0.009 U 0.0092 U 0.009 U 0.0094 U 0.022 U 0.048 U 0.0089 U 0.0095 U

0.0077 U 0.0078 U 0.0077 U 0.0079 U 0.019 U 0.041 U 0.0076 U 0.008 U

0.033 U 0.039 J 0.072 J 0.035 U 0.85 1.7 J 0.033 U 0.084 J

0.016 U 0.016 U 0.016 U 0.016 U 0.038 U 0.084 U 0.015 U 0.016 U

0.027 U 0.027 U 0.027 U 0.028 U 0.065 U 0.14 U 0.027 U 0.028 U

0.029 U 0.31 0.63 0.12 6 12 0.029 U 0.6 

0.011 U 0.39 0.82 0.14 6.9 13 0.011 U 0.7 

0.014 U 0.79 1.5 0.3 13 19 0.014 U 1.5 

0.02 U 0.48 1.1 0.2 J 8.2 14 0.02 U 0.82 

0.015 U 0.016 U 0.51 0.016 U 4.3 7.9 0.015 U 0.016 U

0.011 U 0.011 U 0.011 U 0.011 U 0.027 U 0.059 U 0.011 U 0.012 U

0.0083 U 0.0085 U 0.0083 U 0.0086 U 0.02 U 0.044 U 0.0082 U 0.0087 U

0.014 U 0.014 U 0.014 U 0.014 U 0.033 U 0.074 U 0.014 U 0.014 U

0.011 U 0.011 U 0.011 U 0.011 U 0.026 U 0.058 U 0.011 U 0.011 U

0.025 U 0.026 U 0.025 U 0.026 U 0.062 U 0.14 U 0.025 UJ 0.027 U

0.0087 U 0.045 J 0.08 J 0.019 J 1.2 1.7 J 0.0086 U 0.12 J

0.0096 U 0.51 0.93 0.2 J 11 22 0.0095 U 1 

0.018 U 0.12 0.26 0.048 2.2 4.2 0.018 U 0.23 

0.011 U 0.012 J 0.014 J 0.011 U 0.17 J 0.21 J 0.011 U 0.02 J

0.01 U 0.01 U 0.01 U 0.01 U 0.024 U 0.054 U 0.0099 U 0.01 U

0.01 U 0.01 U 0.01 U 0.011 U 0.025 U 0.055 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-028 CFSB-029 CFSB-029 CFSB-029 CFSB-030 CFSB-030 CFSB-030 CFSB-033

7/18/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-028-SO-10-12 CFSB-029-SO-0-0.5 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12 CFSB-030-SO-0-0.5 CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0-0.5

0.011 U 0.011 U 0.011 U 0.011 U 0.026 U 0.056 U 0.01 U 0.056 J

0.018 U 0.018 U 0.018 U 0.019 U 0.043 U 0.096 U 0.018 U 0.019 U

0.01 U 0.48 0.87 0.18 J 11 14 0.01 U 1.1 

0.0077 U 0.016 J 0.024 J 0.0079 U 0.3 J 0.43 J 0.0076 U 0.031 J

0.014 U 0.015 U 0.014 U 0.015 U 0.035 U 0.076 U 0.014 U 0.015 U

0.0099 U 0.01 U 0.0099 U 0.01 U 0.024 U 0.053 U 0.0098 U 0.01 U

0.022 U 0.022 U 0.022 U 0.023 U 0.053 U 0.12 U 0.022 U 0.023 U

0.013 U 0.013 U 0.013 U 0.013 U 0.031 U 0.069 U 0.013 U 0.014 U

0.023 U 0.44 0.98 0.18 8.8 16 0.023 U 0.82 

0.0076 U 0.034 J 0.11 J 0.093 J 0.018 U 0.04 U 0.0075 U 0.036 J

0.0089 U 0.011 J 0.01 J 0.0093 U 0.14 J 0.22 J 0.0088 U 0.011 J

0.011 U 0.011 U 0.011 U 0.011 U 0.027 U 0.059 U 0.011 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.029 U 0.063 U 0.012 U 0.012 U

0.032 U 0.033 U 0.032 U 0.033 U 0.078 U 0.17 U 0.032 U 0.034 U

0.043 U 0.043 U 0.043 U 0.044 U 0.1 U 0.23 U 0.042 U 0.045 U

0.0094 U 0.26 J 0.37 0.11 J 4.4 7.6 0.0093 U 0.48 

0.011 U 0.012 U 0.011 U 0.012 U 0.028 U 0.26 J 0.011 U 0.012 U

0.016 U 0.59 0.92 0.25 J 9.6 15 0.016 U 1.3 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-033 CFSB-033 CFSB-034 CFSB-034 CFSB-034 CFSB-035 CFSB-035 CFSB-035

5/23/2016 5/23/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-033-SO-0.5-2 CFSB-033-SO-10-12 CFSB-034-SO-0-0.5 CFSB-034-SO-0.5-2 CFSB-034-SO-10-12 CFSB-035-SO-0-0.5 CFSB-035-SO-0.5-2 CFSB-035-SO-10-12

0.15 U 0.059 U 0.34 UJ 0.034 UJ 0.033 UJ 0.031 U 0.031 U 0.032 UJ

0.13 U 0.051 U 0.29 UJ 0.03 UJ 0.029 UJ 0.027 U 0.027 U 0.028 UJ

0.48 U 0.18 U 1.1 UJ 0.11 UJ 0.1 UJ 0.099 U 0.097 U 0.1 UJ

0.074 U 0.028 U 0.16 UJ 0.017 UJ 0.016 UJ 0.015 U 0.015 U 0.015 UJ

0.17 U 0.065 U 0.37 UJ 0.038 UJ 0.037 UJ 0.035 U 0.034 U 0.035 UJ

0.18 U 0.069 U 0.39 UJ 0.04 UJ 0.039 UJ 0.037 U 0.036 U 0.037 UJ

0.051 U 0.02 U 0.11 UJ 0.011 UJ 0.011 UJ 0.01 U 0.01 U 0.011 UJ

0.042 U 0.016 U 0.093 UJ 0.0095 UJ 0.0092 UJ 0.0087 U 0.0086 U 0.0088 UJ

0.39 U 0.15 U 0.87 UJ 0.088 UJ 0.085 UJ 0.081 U 0.08 U 0.082 UJ

1.4 U 0.52 U 3 UJ 0.3 UJ 0.29 UJ 0.28 U 0.27 U 0.28 UJ

0.071 U 0.027 U 0.16 UJ 0.016 UJ 0.015 UJ 0.015 U 0.014 U 0.015 UJ

0.096 U 0.037 U 0.21 UJ 0.021 UJ 0.021 UJ 0.02 U 0.019 U 0.02 UJ

0.041 U 0.016 U 0.089 UJ 0.0091 UJ 0.0088 UJ 0.0084 U 0.0082 U 0.0085 UJ

0.046 U 0.018 U 0.1 UJ 0.01 UJ 0.0099 UJ 0.0094 U 0.0092 U 0.0095 UJ

0.04 U 0.04 J 0.24 J- 0.0089 UJ 0.0086 UJ 0.0081 U 0.008 U 0.0083 UJ

0.078 U 0.03 U 0.17 UJ 0.018 UJ 0.017 UJ 0.016 U 0.016 U 0.016 UJ

0.059 U 0.023 U 0.13 UJ 0.013 UJ 0.013 UJ 0.012 U 0.012 U 0.012 UJ

0.06 U 0.023 U 0.13 UJ 0.013 UJ 0.013 UJ 0.012 U 0.012 U 0.013 UJ

0.048 U 0.029 J 0.1 UJ 0.011 UJ 0.01 UJ 0.0098 U 0.0097 U 0.015 J-

0.2 U 0.077 U 0.44 UJ 0.045 UJ 0.043 UJ 0.041 U 0.041 U 0.042 UJ

0.053 U 0.02 U 0.12 UJ 0.012 UJ 0.012 UJ 0.011 U 0.011 U 0.011 UJ

0.48 U 0.18 U 1 UJ 0.11 UJ 0.1 UJ 0.098 U 0.097 U 0.1 UJ

0.056 U 0.022 U 0.12 UJ 0.013 UJ 0.012 UJ 0.012 U 0.011 U 0.012 UJ

0.077 U 0.03 U 0.17 UJ 0.017 UJ 0.017 UJ 0.016 U 0.016 U 0.016 UJ

0.046 U 0.018 U 0.1 UJ 0.01 UJ 0.01 UJ 0.0095 U 0.0093 U 0.0096 UJ

0.054 U 0.021 U 0.12 UJ 0.012 UJ 0.012 UJ 0.011 U 0.011 U 0.011 UJ

0.068 U 0.026 U 0.15 UJ 0.015 UJ 0.015 UJ 0.014 U 0.014 U 0.014 UJ

0.86 U 0.33 U 1.9 UJ 0.19 UJ 0.19 UJ 0.18 U 0.17 U 0.18 UJ

0.043 U 0.41 J 1.7 J- 0.012 J 0.012 J- 0.022 J 0.0088 U 0.0091 UJ

0.046 U 0.018 U 0.1 UJ 0.01 UJ 0.01 UJ 0.0095 U 0.0093 U 0.0096 UJ

0.039 U 0.015 U 0.086 UJ 0.0088 UJ 0.0085 UJ 0.008 U 0.0079 U 0.0082 UJ

0.17 U 0.64 J 3.5 J- 0.038 U 0.037 UJ 0.059 J 0.034 U 0.036 UJ

0.08 U 0.031 U 0.17 UJ 0.018 UJ 0.017 UJ 0.016 U 0.016 U 0.017 UJ

0.14 U 0.053 U 0.3 UJ 0.031 UJ 0.03 UJ 0.028 U 0.028 U 0.029 UJ

0.81 5 19 J- 0.1 0.11 J- 0.8 0.24 0.031 UJ

1.1 5.6 25 J- 0.12 0.099 J- 0.57 0.19 0.014 J-

2 9.6 29 J- 0.15 0.26 J- 3.5 1.1 0.12 J-

1.6 J 8 22 J- 0.15 J 0.2 J- 0.86 0.29 J 0.041 J-

0.66 3.9 14 J- 0.057 0.075 J- 0.9 0.31 0.035 J-

0.056 U 0.021 U 0.12 UJ 0.013 UJ 0.012 UJ 0.011 U 0.011 U 0.012 UJ

0.042 U 0.016 U 0.093 UJ 0.0095 UJ 0.0092 UJ 0.0087 U 0.0086 U 0.0088 UJ

0.07 U 0.15 J 0.15 UJ 0.016 UJ 0.015 UJ 0.014 U 0.014 U 0.015 UJ

0.055 U 0.021 U 0.12 UJ 0.012 UJ 0.015 J- 0.011 U 0.011 U 0.012 UJ

0.13 U 0.05 U 0.28 UJ 0.029 UJ 0.028 UJ 0.066 J 0.039 J 0.027 UJ

0.4 J 0.87 2.8 J- 0.018 J 0.016 J- 0.065 J 0.028 J 0.0093 UJ

2.3 8.2 24 J- 0.13 J 0.14 J- 1.8 0.57 0.056 J-

0.43 1.9 5.2 J- 0.021 U 0.057 J- 0.37 0.13 0.019 J-

0.054 U 0.095 J 0.59 J- 0.012 U 0.012 UJ 0.012 J 0.011 U 0.011 UJ

0.051 U 0.02 U 0.11 UJ 0.011 UJ 0.011 UJ 0.01 U 0.01 U 0.011 UJ

0.052 U 0.02 U 0.11 UJ 0.012 UJ 0.011 UJ 0.011 U 0.011 U 0.011 UJ
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-033 CFSB-033 CFSB-034 CFSB-034 CFSB-034 CFSB-035 CFSB-035 CFSB-035

5/23/2016 5/23/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-033-SO-0.5-2 CFSB-033-SO-10-12 CFSB-034-SO-0-0.5 CFSB-034-SO-0.5-2 CFSB-034-SO-10-12 CFSB-035-SO-0-0.5 CFSB-035-SO-0.5-2 CFSB-035-SO-10-12

0.054 U 0.021 U 0.12 UJ 0.012 UJ 0.012 UJ 0.011 U 0.011 U 0.011 UJ

0.091 U 0.035 U 0.2 UJ 0.02 UJ 0.02 UJ 0.019 U 0.018 U 0.019 UJ

2.2 7.3 35 J- 0.18 J 0.14 J- 0.78 0.29 J 0.017 J-

0.039 U 0.19 J 1.1 J- 0.0088 U 0.01 J- 0.014 J 0.0079 U 0.0082 UJ

0.073 U 0.028 U 0.16 UJ 0.016 UJ 0.016 UJ 0.015 U 0.015 U 0.015 UJ

0.05 U 0.019 U 0.11 UJ 0.011 UJ 0.011 UJ 0.01 U 0.01 U 0.011 UJ

0.11 U 0.043 U 0.25 UJ 0.025 UJ 0.024 UJ 0.023 U 0.023 U 0.023 UJ

0.066 U 0.025 U 0.14 UJ 0.015 UJ 0.014 UJ 0.013 U 0.013 U 0.014 UJ

1.4 7.7 23 J 0.13 0.2 J 1 0.32 0.045 J

0.039 U 0.015 U 0.085 UJ 0.0086 UJ 0.0083 UJ 0.016 J 0.0078 U 0.008 UJ

0.046 U 0.06 J 0.45 J- 0.01 U 0.0099 UJ 0.014 J 0.0092 U 0.0095 UJ

0.056 U 0.022 U 0.12 UJ 0.013 UJ 0.012 UJ 0.012 U 0.011 U 0.012 UJ

0.06 U 0.023 U 0.13 UJ 0.013 UJ 0.013 UJ 0.012 U 0.012 U 0.013 UJ

0.16 U 0.063 U 0.36 UJ 0.036 UJ 0.035 UJ 0.033 U 0.033 U 0.034 UJ

0.22 U 0.083 U 0.48 UJ 0.049 UJ 0.047 UJ 0.045 U 0.044 U 0.045 UJ

0.66 J 3 18 J- 0.12 J 0.1 J- 0.3 J 0.13 J 0.01 UJ

0.059 U 0.023 U 0.13 UJ 0.013 UJ 0.013 UJ 0.012 U 0.012 U 0.012 UJ

1.7 J 7.8 36 J- 0.25 J 0.17 J- 0.73 0.26 J 0.023 J-
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-036 CFSB-036 CFSB-036 CFSB-037 CFSB-037 CFSB-037 CFSB-038 CFSB-038

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/21/2016 5/21/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-036-SO-0-0.5 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0-0.5 CFSB-037-SO-0.5-2 CFSB-037-SO-10-12 CFSB-038-SO-0-0.5 CFSB-038-SO-0.5-2

0.034 U 0.032 UJ 0.034 U 0.032 U 0.031 UJ 0.033 U 0.031 U 0.029 U

0.029 U 0.028 UJ 0.029 U 0.027 U 0.027 UJ 0.029 U 0.027 U 0.026 U

0.11 U 0.1 UJ 0.11 U 0.099 U 0.097 UJ 0.1 U 0.098 U 0.092 U

0.016 U 0.015 UJ 0.016 U 0.015 U 0.015 UJ 0.016 U 0.015 U 0.014 U

0.037 U 0.035 UJ 0.037 U 0.035 U 0.034 UJ 0.037 U 0.034 U 0.032 U

0.039 U 0.037 UJ 0.039 U 0.037 U 0.036 UJ 0.039 U 0.036 U 0.034 U

0.011 U 0.011 UJ 0.011 U 0.011 U 0.01 UJ 0.011 U 0.01 U 0.0098 U

0.0093 U 0.0088 UJ 0.0093 U 0.0087 U 0.0086 UJ 0.0093 U 0.0086 U 0.0081 U

0.087 U 0.082 UJ 0.087 U 0.081 U 0.08 UJ 0.086 U 0.08 U 0.076 U

0.3 U 0.28 UJ 0.3 U 0.28 U 0.27 UJ 0.3 U 0.28 U 0.26 U

0.016 U 0.015 UJ 0.016 U 0.015 U 0.014 UJ 0.016 U 0.014 U 0.014 U

0.021 U 0.02 UJ 0.021 U 0.02 U 0.019 UJ 0.021 U 0.019 U 0.018 U

0.009 U 0.0085 UJ 0.0089 U 0.0084 U 0.0082 UJ 0.0089 U 0.0083 U 0.0078 U

0.01 U 0.0095 UJ 0.01 U 0.0094 U 0.0092 UJ 0.01 U 0.0093 U 0.0087 U

0.018 J 0.0083 UJ 0.0087 U 0.0082 U 0.008 UJ 0.0087 U 0.03 J 0.017 J

0.017 U 0.016 UJ 0.017 U 0.016 U 0.016 UJ 0.017 U 0.016 U 0.015 U

0.013 U 0.012 UJ 0.013 U 0.012 U 0.012 UJ 0.013 U 0.012 U 0.011 U

0.013 U 0.013 UJ 0.013 U 0.012 U 0.012 UJ 0.013 U 0.012 U 0.012 U

0.011 U 0.01 UJ 0.01 U 0.0098 U 0.0097 UJ 0.01 U 0.0097 U 0.0092 U

0.044 U 0.042 UJ 0.044 U 0.041 U 0.04 UJ 0.044 U 0.041 U 0.038 U

0.012 U 0.011 UJ 0.012 U 0.011 U 0.011 UJ 0.012 U 0.011 U 0.01 U

0.11 U 0.1 UJ 0.11 U 0.099 U 0.097 UJ 0.1 U 0.097 U 0.092 U

0.012 U 0.012 UJ 0.012 U 0.012 U 0.011 UJ 0.012 U 0.011 U 0.011 U

0.017 U 0.016 UJ 0.017 U 0.016 U 0.016 UJ 0.017 U 0.016 U 0.015 U

0.01 U 0.0096 UJ 0.01 U 0.0095 U 0.0093 UJ 0.01 U 0.0094 U 0.0088 U

0.012 U 0.011 UJ 0.012 U 0.011 U 0.011 UJ 0.012 U 0.011 U 0.01 U

0.015 U 0.014 UJ 0.015 U 0.014 U 0.014 UJ 0.015 U 0.014 U 0.013 U

0.19 U 0.18 UJ 0.19 U 0.18 U 0.17 UJ 0.19 U 0.18 U 0.17 U

0.065 J 0.014 J- 0.0095 U 0.013 J 0.0088 UJ 0.0095 U 0.22 J 0.12 J

0.01 U 0.0096 UJ 0.01 U 0.0095 U 0.0093 UJ 0.01 U 0.0094 U 0.0088 U

0.0091 J 0.0081 UJ 0.0086 U 0.008 U 0.0079 UJ 0.0085 U 0.0079 U 0.0075 U

0.14 J 0.056 J- 0.037 U 0.035 U 0.034 UJ 0.037 U 0.33 J 0.2 J

0.018 U 0.017 UJ 0.018 U 0.016 U 0.016 UJ 0.017 U 0.016 U 0.015 U

0.03 U 0.029 UJ 0.03 U 0.028 U 0.028 UJ 0.03 U 0.028 U 0.026 U

1 0.49 J- 0.033 U 0.16 0.1 J- 0.033 U 1.2 0.83 

1 0.42 J- 0.012 U 0.2 0.11 J- 0.014 J 1.3 0.86 

3.9 1.8 J- 0.015 U 0.31 0.16 J- 0.018 J 2.9 2.2 

2 0.97 J- 0.023 U 0.25 J 0.13 J- 0.023 U 1.4 1.1 J+

1.2 0.57 J- 0.017 U 0.11 0.053 J- 0.017 U 0.97 0.64 

0.012 U 0.012 UJ 0.012 U 0.012 U 0.011 UJ 0.012 U 0.011 U 0.011 U

0.0093 U 0.0088 UJ 0.0093 U 0.0087 U 0.0086 UJ 0.0093 U 0.0086 U 0.0081 U

0.067 J+ 0.015 UJ 0.015 U 0.087 J+ 0.069 J 0.015 U 0.014 U 0.013 U

0.98 0.22 J- 0.012 U 0.057 J 0.034 J- 0.012 U 0.011 U 0.011 U

0.028 U 0.027 UJ 0.028 U 0.027 U 0.026 UJ 0.028 U 0.026 U 0.025 UJ

0.12 J 0.059 J- 0.0098 U 0.022 J 0.013 J- 0.0097 U 0.2 J 0.12 J

2.3 1.1 J- 0.011 U 0.23 J 0.12 J- 0.017 J 1.9 1.4 

0.65 0.35 J- 0.02 U 0.05 0.027 J- 0.02 U 0.42 0.36 J+

0.037 J 0.011 UJ 0.012 U 0.011 U 0.011 UJ 0.012 U 0.081 J 0.047 J

0.011 U 0.011 UJ 0.011 U 0.011 U 0.01 UJ 0.011 U 0.01 U 0.0098 U

0.011 U 0.011 UJ 0.011 U 0.011 U 0.011 UJ 0.011 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-036 CFSB-036 CFSB-036 CFSB-037 CFSB-037 CFSB-037 CFSB-038 CFSB-038

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/21/2016 5/21/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-036-SO-0-0.5 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0-0.5 CFSB-037-SO-0.5-2 CFSB-037-SO-10-12 CFSB-038-SO-0-0.5 CFSB-038-SO-0.5-2

0.012 U 0.013 J- 0.012 U 0.011 U 0.011 UJ 0.012 U 0.011 U 0.01 U

0.02 U 0.019 UJ 0.02 U 0.019 U 0.018 UJ 0.02 U 0.019 U 0.017 U

1.6 0.62 J- 0.012 U 0.28 J 0.15 J- 0.015 J 2.2 1.5 

0.057 J 0.01 J- 0.0086 U 0.01 J 0.0079 UJ 0.0085 U 0.17 J 0.09 J

0.016 U 0.015 UJ 0.016 U 0.015 U 0.015 UJ 0.016 U 0.015 U 0.014 U

0.011 U 0.011 UJ 0.011 U 0.01 U 0.01 UJ 0.011 U 0.01 U 0.0097 U

0.025 UJ 0.023 UJ 0.025 UJ 0.023 UJ 0.023 UJ 0.024 UJ 0.023 U 0.021 U

0.014 U 0.014 UJ 0.014 U 0.014 U 0.013 UJ 0.014 U 0.013 U 0.013 U

2.2 1.1 J 0.026 U 0.28 0.14 J 0.026 U 1.4 1.2 J+

0.069 J 0.008 UJ 0.0085 U 0.011 J 0.0078 UJ 0.0084 U 0.0078 U 0.0074 U

0.052 J 0.0095 UJ 0.01 U 0.0094 U 0.0092 UJ 0.01 U 0.062 J 0.039 J

0.012 U 0.012 UJ 0.012 U 0.012 U 0.011 UJ 0.012 U 0.011 U 0.011 U

0.013 U 0.013 UJ 0.013 U 0.012 U 0.012 UJ 0.013 U 0.012 U 0.012 U

0.036 U 0.034 UJ 0.036 U 0.034 U 0.033 UJ 0.036 U 0.033 U 0.031 U

0.048 U 0.045 UJ 0.048 U 0.045 U 0.044 UJ 0.047 U 0.044 U 0.042 U

0.78 0.24 J- 0.01 U 0.14 J 0.094 J- 0.01 U 1.5 0.93 

0.016 J 0.012 UJ 0.013 U 0.012 U 0.012 UJ 0.013 U 0.012 U 0.011 U

1.6 0.66 J- 0.018 U 0.29 J 0.17 J- 0.018 U 2.4 1.3 

ROUX ASSOCIATES, INC. Page 82 of 289  2476.0001Y002.142/WKB



Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-038 CFSB-040 CFSB-040 CFSB-040 CFSB-042 CFSB-042 CFSB-042 CFSB-044

5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-038-SO-10-12 CFSB-040-SO-0-0.5 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12 CFSB-042-SO-0-0.5 CFSB-042-SO-0.5-2 CFSB-042-SO-10-12 CFSB-044-SO-0-0.5

0.029 U 1.5 U 0.15 U 0.15 U 0.32 U 0.15 U 0.029 U 0.62 U

0.026 U 1.3 U 0.13 U 0.13 U 0.28 U 0.13 U 0.026 U 0.54 U

0.092 U 4.7 U 0.47 U 0.47 U 1 U 0.48 U 0.092 U 1.9 U

0.014 U 0.73 U 0.072 U 0.072 U 0.15 U 0.073 U 0.014 U 0.3 U

0.032 U 1.7 U 0.16 U 0.16 U 0.35 U 0.17 U 0.032 U 0.68 U

0.034 U 1.8 U 0.17 U 0.17 U 0.37 U 0.18 U 0.034 U 0.72 U

0.0098 U 0.5 U 0.05 U 0.05 U 0.11 U 0.051 U 0.0098 U 0.21 U

0.0081 U 0.42 U 0.041 U 0.041 U 0.089 U 0.042 U 0.0081 U 0.17 U

0.076 U 3.9 U 0.39 U 0.38 U 0.83 U 0.39 U 0.076 U 1.6 U

0.26 UJ 13 U 1.3 U 1.3 U 2.8 U 1.4 U 0.26 U 5.5 U

0.014 U 0.7 U 0.069 U 0.069 U 0.15 U 0.071 U 0.014 U 0.29 U

0.018 U 0.94 U 0.093 U 0.093 U 0.2 U 0.095 U 0.018 U 0.38 U

0.0078 U 0.4 U 0.04 U 0.04 U 0.085 U 0.041 U 0.0078 U 0.16 U

0.0088 U 0.45 U 0.045 U 0.044 U 0.096 U 0.045 U 0.0087 U 0.18 U

0.0076 U 1.4 J 0.29 J 0.41 J 0.4 J 0.1 J 0.0088 J 1.7 J

0.015 U 0.77 U 0.076 U 0.076 U 0.16 U 0.078 U 0.015 U 0.31 U

0.011 U 0.59 U 0.058 U 0.057 U 0.12 U 0.059 U 0.011 U 0.24 U

0.012 U 0.6 U 0.059 U 0.058 U 0.13 U 0.06 U 0.012 U 0.24 U

0.0092 U 0.47 U 0.047 U 0.046 U 0.1 U 0.048 U 0.0092 U 0.19 U

0.038 U 2 U 0.2 U 0.19 U 0.42 U 0.2 U 0.038 U 0.81 U

0.01 U 0.53 U 0.052 U 0.052 U 0.11 U 0.053 U 0.01 U 0.21 U

0.092 UJ 4.7 U 0.47 U 0.46 U 1 U 0.48 U 0.092 U 1.9 U

0.011 U 0.56 U 0.055 U 0.055 U 0.12 U 0.056 U 0.011 U 0.23 U

0.015 U 0.76 U 0.075 U 0.075 U 0.16 U 0.077 U 0.015 U 0.31 U

0.0089 U 0.46 U 0.045 U 0.045 U 0.097 U 0.046 U 0.0088 U 0.19 U

0.01 U 0.53 U 0.052 U 0.052 U 0.11 U 0.054 U 0.01 U 0.22 U

0.013 U 0.67 U 0.066 U 0.066 U 0.14 U 0.068 U 0.013 U 0.27 U

0.17 U 8.5 U 0.84 U 0.84 U 1.8 U 0.86 U 0.17 U 3.5 U

0.0083 U 15 J 2.6 3.1 2.2 J 0.74 J 0.064 J 3.7 J

0.0089 U 0.46 U 0.048 J 0.045 U 0.097 U 0.046 U 0.0088 U 0.19 U

0.0075 U 0.39 U 0.038 U 0.038 U 0.082 U 0.039 U 0.0075 U 0.16 U

0.033 U 22 4.6 4.6 9.5 1.9 0.2 J 7.6 

0.015 U 0.79 U 0.078 U 0.077 U 0.17 U 0.079 U 0.015 U 0.32 U

0.026 U 1.4 U 0.13 U 0.13 U 0.29 U 0.14 U 0.026 U 0.55 U

0.029 U 110 19 19 21 7.5 0.81 46 

0.029 J 130 24 23 24 8.6 0.97 42 

0.11 150 26 25 31 11 1.3 62 

0.028 J 99 23 26 J+ 20 7 0.83 J+ 33 

0.015 U 68 12 12 13 4.4 0.43 23 

0.011 U 0.55 U 0.055 U 0.054 U 0.12 U 0.056 U 0.011 U 0.23 U

0.0081 U 0.42 U 0.041 U 0.041 U 0.089 U 0.042 U 0.0081 U 0.17 U

0.013 U 0.69 U 0.068 U 0.068 U 0.15 U 0.07 U 0.013 U 0.28 U

0.011 U 0.55 U 0.054 U 0.054 U 0.12 U 0.055 U 0.011 U 0.22 U

0.025 U 1.3 U 0.13 U 0.13 UJ 0.27 U 0.13 U 0.025 UJ 0.52 U

0.0085 U 17 J 3 3.4 6.5 1.5 J 0.16 J 6.8 J

0.062 J 130 25 24 28 10 1.1 57 

0.018 U 28 4 J+ 6.2 J+ 5.4 1.9 0.21 J+ 8.3 J+

0.01 U 4.8 J 1 J 1.1 J 0.88 J 0.26 J 0.025 J 1.5 J

0.0098 U 0.5 U 0.05 U 0.05 U 0.11 U 0.051 U 0.0098 U 0.21 U

0.01 U 0.52 U 0.051 U 0.051 U 0.11 U 0.052 U 0.01 U 0.21 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-038 CFSB-040 CFSB-040 CFSB-040 CFSB-042 CFSB-042 CFSB-042 CFSB-044

5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-038-SO-10-12 CFSB-040-SO-0-0.5 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12 CFSB-042-SO-0-0.5 CFSB-042-SO-0.5-2 CFSB-042-SO-10-12 CFSB-044-SO-0-0.5

0.01 U 0.53 U 0.052 U 0.052 U 0.11 U 0.054 U 0.01 U 0.22 U

0.018 U 0.9 U 0.089 U 0.089 U 0.19 U 0.091 U 0.017 U 0.37 U

0.047 J 170 35 38 46 14 1.7 75 

0.0075 U 10 J 2 2.3 1.9 J 0.5 J 0.051 J 2.2 J

0.014 U 0.72 U 0.071 U 0.071 U 0.15 U 0.072 U 0.014 U 0.29 U

0.0097 U 0.5 U 0.049 U 0.049 U 0.11 U 0.05 U 0.0097 U 0.2 U

0.021 U 1.1 U 0.11 U 0.11 U 0.23 U 0.11 U 0.021 U 0.45 U

0.013 U 0.65 U 0.064 U 0.064 U 0.14 U 0.065 U 0.013 U 0.26 U

0.028 J 100 J+ 25 J+ 25 J+ 21 J+ 7.1 J+ 0.82 J+ 37 J+

0.0074 U 0.38 U 0.038 U 0.037 U 0.081 U 0.038 U 0.0074 U 0.16 U

0.0088 U 3 J 0.62 J 1.1 J 0.72 J 0.24 J 0.02 J 4 J

0.011 U 0.56 U 0.055 U 0.055 U 0.12 U 0.056 U 0.011 U 0.23 U

0.012 U 0.6 UJ 0.059 UJ 0.058 U 0.13 UJ 0.06 UJ 0.012 U 0.24 U

0.031 U 1.6 U 0.16 U 0.16 U 0.34 U 0.16 U 0.031 U 0.66 U

0.042 UJ 2.1 U 0.21 U 0.21 U 0.46 U 0.22 U 0.042 U 0.87 U

0.023 J 120 27 25 32 9.4 0.95 39 

0.011 U 0.58 U 0.057 U 0.057 U 0.12 U 0.058 U 0.011 U 0.24 U

0.055 J 220 39 33 57 19 1.6 86 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-045 CFSB-046 CFSB-046 CFSB-046

5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0-0.5 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0-0.5 CFSB-046-SO-0.5-2.0 CFSB-046-SO-10-12

0.31 U 0.054 J 0.15 U 0.15 U 0.059 U 0.029 U 0.03 U 0.03 U

0.27 U 0.026 U 0.13 U 0.13 U 0.051 U 0.026 U 0.026 U 0.026 U

0.97 U 0.093 U 0.46 U 0.46 U 0.18 U 0.092 U 0.093 U 0.094 U

0.15 UJ 0.014 U 0.071 U 0.071 U 0.028 U 0.014 U 0.014 U 0.014 U

0.34 U 0.033 U 0.16 U 0.16 U 0.065 U 0.032 U 0.033 U 0.033 U

0.36 U 0.035 U 0.17 U 0.17 U 0.069 U 0.034 U 0.035 U 0.035 U

0.1 U 0.0099 U 0.049 U 0.049 U 0.02 U 0.0098 U 0.0099 U 0.01 U

0.086 U 0.0082 U 0.041 U 0.041 U 0.016 U 0.0081 U 0.0082 U 0.0083 U

0.8 U 0.076 U 0.38 U 0.38 U 0.15 U 0.076 U 0.077 U 0.077 U

2.8 U 0.26 U 1.3 U 1.3 U 0.52 U 0.26 U 0.26 U 0.26 U

0.14 U 0.014 U 0.069 U 0.069 U 0.027 U 0.014 U 0.014 U 0.014 U

0.19 U 0.018 U 0.092 U 0.093 U 0.037 U 0.018 U 0.019 U 0.019 U

0.083 U 0.0079 U 0.039 U 0.039 U 0.016 U 0.0078 U 0.0079 U 0.0079 U

0.092 U 0.0088 U 0.044 U 0.044 U 0.018 U 0.0087 U 0.0089 U 0.0089 U

0.71 J 0.29 J 0.1 J 0.081 J 0.059 J 0.014 J 0.026 J 0.0077 U

0.16 U 0.015 U 0.076 U 0.076 U 0.03 U 0.015 U 0.015 U 0.015 U

0.12 U 0.011 U 0.057 U 0.057 U 0.023 U 0.011 U 0.011 U 0.012 U

0.12 U 0.012 U 0.058 U 0.058 U 0.023 U 0.012 U 0.012 U 0.012 U

0.097 U 0.0092 U 0.046 U 0.046 U 0.018 U 0.0092 U 0.0093 U 0.0093 U

0.41 U 0.039 U 0.19 U 0.19 U 0.077 U 0.038 U 0.039 U 0.039 U

0.11 U 0.01 U 0.051 U 0.052 U 0.02 U 0.01 U 0.01 U 0.01 U

0.97 U 0.093 U 0.46 U 0.46 U 0.18 U 0.092 U 0.093 U 0.093 U

0.11 U 0.011 U 0.055 U 0.055 U 0.022 U 0.011 U 0.011 U 0.011 U

0.16 U 0.015 U 0.074 U 0.075 U 0.03 U 0.015 U 0.015 U 0.015 U

0.094 U 0.0089 U 0.045 U 0.045 U 0.018 U 0.0088 U 0.009 U 0.009 U

0.11 U 0.01 U 0.052 U 0.052 U 0.021 U 0.01 U 0.01 U 0.01 U

0.14 U 0.013 U 0.066 U 0.066 U 0.026 U 0.013 U 0.013 U 0.013 U

1.7 UJ 0.17 U 0.83 U 0.84 U 0.33 U 0.17 U 0.17 U 0.17 U

3 J 0.09 J 0.82 J 0.72 J 0.49 J 0.097 J 0.021 J 0.0085 U

0.094 U 0.0089 U 0.045 U 0.045 U 0.018 U 0.0088 U 0.009 U 0.009 U

0.079 U 0.0076 U 0.038 U 0.038 U 0.015 U 0.0075 U 0.0076 U 0.0076 U

7.6 0.033 U 1.4 J 1.3 J 0.93 0.22 J 0.033 U 0.033 U

0.16 U 0.015 U 0.077 U 0.077 U 0.031 U 0.015 U 0.015 U 0.016 U

0.28 U 0.026 U 0.13 U 0.13 U 0.053 U 0.026 U 0.027 U 0.027 U

40 0.092 8.2 8 5.6 1.6 0.22 0.14 

34 0.091 11 10 7.6 2 0.27 0.15 

48 0.13 14 14 10 2.8 0.34 0.22 

24 J+ 0.06 J 19 J+ 17 J+ 11 J+ 2.1 0.24 J 0.15 J+

17 0.054 5 4.9 3.3 1 0.16 0.092 

0.11 U 0.011 U 0.054 U 0.054 U 0.021 U 0.011 U 0.011 U 0.011 U

0.086 U 0.0082 U 0.041 U 0.041 U 0.016 U 0.0081 U 0.0082 U 0.0083 U

0.14 U 0.014 U 0.26 J 0.068 U 0.027 U 0.013 U 0.014 U 0.014 U

0.11 U 0.011 U 0.31 J 0.22 J 0.061 J 0.011 U 0.011 U 0.011 U

0.26 U 0.025 U 0.12 UJ 0.13 UJ 0.05 U 0.025 U 0.025 U 0.025 UJ

7.3 0.01 J 1.2 J 1.1 J 0.81 0.22 J 0.025 J 0.019 J

50 0.11 J 10 10 7.3 2.1 0.27 J 0.18 J

7 J+ 0.018 U 3.1 J+ 3.4 J+ 2.3 J+ 0.52 J+ 0.054 J+ 0.044 J+

1.2 J 0.068 J 0.37 J 0.34 J 0.22 J 0.041 J 0.011 U 0.011 U

0.1 U 0.0099 U 0.049 U 0.049 U 0.02 U 0.0098 U 0.0099 U 0.01 U

0.11 U 0.01 U 0.05 U 0.05 U 0.02 U 0.01 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-045 CFSB-046 CFSB-046 CFSB-046

5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0-0.5 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0-0.5 CFSB-046-SO-0.5-2.0 CFSB-046-SO-10-12

0.11 U 0.01 U 0.052 U 0.052 U 0.021 U 0.01 U 0.01 U 0.01 U

0.18 U 0.018 U 0.088 U 0.088 U 0.035 U 0.017 U 0.018 U 0.018 U

87 0.12 J 14 13 11 2.3 0.28 J 0.21 J

1.6 J 0.043 J 0.62 J 0.52 J 0.37 J 0.074 J 0.014 J 0.0076 U

0.15 U 0.014 U 0.07 U 0.07 U 0.028 U 0.014 U 0.014 U 0.014 U

0.1 U 0.0098 U 0.049 U 0.049 U 0.019 U 0.0097 U 0.0098 U 0.0099 U

0.23 U 0.022 U 0.11 U 0.11 U 0.043 U 0.021 U 0.022 U 0.022 U

0.13 U 0.013 U 0.063 U 0.064 U 0.025 U 0.013 U 0.013 U 0.013 U

29 J+ 0.06 J+ 16 J+ 15 J+ 10 J+ 2 J+ 0.26 J+ 0.16 J+

0.078 U 0.0074 U 0.076 J 0.037 U 0.015 U 0.0074 U 0.0075 U 0.0075 U

1.9 J 0.61 0.29 J 0.32 J 0.23 J 0.038 J 0.078 J 0.0089 U

0.11 U 0.011 U 0.055 U 0.055 U 0.022 U 0.011 U 0.011 U 0.011 U

0.12 U 0.012 U 0.058 U 0.058 U 0.023 U 0.012 U 0.012 U 0.012 U

0.33 U 0.031 U 0.16 U 0.16 U 0.063 U 0.031 U 0.032 U 0.032 U

0.44 U 0.042 U 0.21 U 0.21 U 0.083 U 0.042 U 0.042 U 0.042 U

35 0.094 J 6.9 6.6 4.7 1.3 0.18 J 0.11 J

0.12 U 0.011 U 0.057 U 0.057 U 0.023 U 0.011 U 0.011 U 0.011 U

52 0.15 J 12 13 8.8 2.6 0.36 0.21 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-048 CFSB-048 CFSB-048 CFSB-049 CFSB-049 CFSB-050 CFSB-050 CFSB-050

5/20/2016 5/20/2016 5/20/2016 5/28/2016 5/28/2016 5/21/2016 5/21/2016 5/21/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-048-SO-0-0.5 CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2 CFSB-049-SO-10-12 CFSB-050-SO-0-0.5 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12

0.33 U 0.077 J 0.033 J 0.03 UJ 0.029 UJ 0.034 J 0.032 U 0.029 U

0.28 U 0.027 U 0.026 U 0.026 UJ 0.025 UJ 0.027 U 0.028 U 0.026 U

1 U 0.098 U 0.095 U 0.095 UJ 0.091 UJ 0.098 U 0.1 U 0.092 U

0.16 U 0.015 UJ 0.015 U 0.015 UJ 0.014 UJ 0.015 U 0.015 U 0.014 U

0.36 U 0.035 U 0.033 U 0.033 UJ 0.032 UJ 0.035 U 0.035 U 0.033 U

0.38 U 0.037 U 0.035 U 0.035 UJ 0.034 UJ 0.037 U 0.037 U 0.034 U

0.11 U 0.01 U 0.01 U 0.01 UJ 0.0097 UJ 0.01 U 0.011 U 0.0098 U

0.09 U 0.0087 U 0.0084 U 0.0084 UJ 0.008 UJ 0.0087 U 0.0088 U 0.0082 U

0.84 U 0.081 U 0.078 U 0.078 UJ 0.075 UJ 0.081 U 0.082 U 0.076 U

2.9 U 0.28 U 0.27 U 0.27 UJ 0.26 UJ 0.28 U 0.28 U 0.26 U

0.15 U 0.015 U 0.014 U 0.014 UJ 0.014 UJ 0.015 U 0.015 U 0.014 U

0.2 U 0.02 U 0.019 U 0.019 UJ 0.018 UJ 0.02 U 0.02 U 0.018 U

0.087 U 0.0083 U 0.008 U 0.0081 UJ 0.0077 UJ 0.0083 U 0.0085 U 0.0078 U

0.097 U 0.0093 U 0.009 U 0.009 UJ 0.0087 UJ 0.0093 U 0.0095 U 0.0088 U

0.26 J 0.39 0.19 J 0.0079 UJ 0.0075 UJ 0.1 J 0.0083 U 0.0076 U

0.17 U 0.016 U 0.015 U 0.016 UJ 0.015 UJ 0.016 U 0.016 U 0.015 U

0.13 U 0.012 U 0.012 U 0.012 UJ 0.011 UJ 0.012 U 0.012 U 0.011 U

0.13 U 0.012 U 0.012 U 0.012 UJ 0.011 UJ 0.012 U 0.013 U 0.012 U

0.1 U 0.0098 U 0.0094 U 0.0095 UJ 0.0091 UJ 0.0098 U 0.011 J 0.0092 U

0.43 U 0.041 U 0.04 U 0.04 UJ 0.038 UJ 0.041 U 0.042 U 0.039 U

0.11 U 0.011 U 0.011 U 0.011 UJ 0.01 UJ 0.011 U 0.011 U 0.01 U

1 U 0.098 U 0.095 U 0.095 UJ 0.091 UJ 0.098 U 0.1 U 0.092 U

0.12 U 0.012 U 0.011 U 0.011 UJ 0.011 UJ 0.012 U 0.012 U 0.011 U

0.16 U 0.016 U 0.015 U 0.015 UJ 0.015 UJ 0.016 U 0.016 U 0.015 U

0.098 U 0.0095 U 0.0091 U 0.0092 UJ 0.0088 UJ 0.0095 U 0.0096 U 0.0089 U

0.11 U 0.011 U 0.011 U 0.011 UJ 0.01 UJ 0.011 U 0.011 U 0.01 U

0.14 U 0.014 U 0.013 U 0.013 UJ 0.013 UJ 0.014 U 0.014 U 0.013 U

1.8 U 0.18 UJ 0.17 U 0.17 UJ 0.16 UJ 0.18 U 0.18 U 0.17 U

1.6 J 0.25 J 0.062 J 0.0086 UJ 0.0082 UJ 0.58 0.021 J 0.011 J

0.098 U 0.0095 U 0.0091 U 0.0092 UJ 0.0088 UJ 0.0095 U 0.0096 U 0.0089 U

0.083 U 0.008 U 0.0077 U 0.0078 UJ 0.0074 UJ 0.008 U 0.0082 U 0.0075 U

4.2 0.36 J 0.034 U 0.034 UJ 0.032 UJ 0.9 0.044 J 0.033 U

0.17 U 0.016 U 0.016 U 0.016 UJ 0.015 UJ 0.016 U 0.017 U 0.015 U

0.29 U 0.028 U 0.027 U 0.027 UJ 0.026 UJ 0.028 U 0.029 U 0.026 U

29 2.6 0.031 J 0.03 UJ 0.028 UJ 3.3 0.25 0.1 

37 3.3 0.029 J 0.024 J- 0.01 UJ 4.6 0.3 0.13 

47 3.8 0.037 0.033 J- 0.013 UJ 5.3 0.43 0.18 

35 J+ 3.2 J+ 0.029 J 0.028 J- 0.02 UJ 4.5 0.25 J 0.086 J

17 1.7 0.018 J 0.016 UJ 0.015 UJ 2.2 0.21 0.08 

0.12 U 0.011 U 0.011 U 0.011 UJ 0.011 UJ 0.011 U 0.012 U 0.011 U

0.09 U 0.0087 U 0.0084 U 0.0084 UJ 0.008 UJ 0.0087 U 0.0088 U 0.0082 U

0.15 U 0.014 U 0.014 U 0.014 UJ 0.013 UJ 0.014 U 0.015 U 0.062 J

0.12 U 0.011 U 0.011 U 0.011 UJ 0.011 UJ 3.3 1.9 6.3 

0.27 U 0.026 U 0.026 U 0.026 UJ 0.025 UJ 0.026 U 0.027 U 0.025 UJ

3.2 J 0.27 J 0.0088 U 0.0088 UJ 0.0085 UJ 0.65 0.036 J 0.015 J

34 3.1 0.027 J 0.045 J- 0.015 J- 3.8 0.33 J 0.13 J

8.6 J+ 0.85 J+ 0.018 U 0.019 UJ 0.018 UJ 1.2 0.07 0.021 J

0.48 J 0.11 J 0.036 J 0.011 UJ 0.01 UJ 0.3 J 0.011 U 0.01 U

0.11 U 0.01 U 0.01 U 0.01 UJ 0.0097 UJ 0.01 U 0.011 U 0.0098 U

0.11 U 0.011 U 0.01 U 0.01 UJ 0.0099 UJ 0.011 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-048 CFSB-048 CFSB-048 CFSB-049 CFSB-049 CFSB-050 CFSB-050 CFSB-050

5/20/2016 5/20/2016 5/20/2016 5/28/2016 5/28/2016 5/21/2016 5/21/2016 5/21/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-048-SO-0-0.5 CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2 CFSB-049-SO-10-12 CFSB-050-SO-0-0.5 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12

0.11 U 0.011 U 0.011 U 0.011 UJ 0.01 UJ 0.08 J 0.19 J 0.66 

0.19 U 0.019 U 0.018 U 0.018 UJ 0.017 UJ 0.019 U 0.019 U 0.018 U

36 4 0.029 J 0.025 J- 0.01 UJ 5.5 0.43 0.18 J

0.88 J 0.11 J 0.022 J 0.0078 UJ 0.0074 UJ 0.46 0.017 J 0.0089 J

0.15 U 0.015 U 0.014 U 0.014 UJ 0.014 UJ 0.015 U 0.015 U 0.014 U

0.11 U 0.01 U 0.01 U 0.01 UJ 0.0096 UJ 0.01 U 0.011 U 0.0097 U

0.24 U 0.023 U 0.022 U 0.022 UJ 0.021 UJ 0.023 U 0.023 U 0.022 U

0.14 U 0.013 U 0.013 U 0.013 UJ 0.012 UJ 0.013 U 0.014 U 0.013 U

35 J+ 3.7 J+ 0.026 J+ 0.029 J 0.023 UJ 4.4 0.25 0.086 

0.082 U 0.0079 U 0.0076 U 0.0076 UJ 0.0073 UJ 0.035 J 0.027 J 0.0074 U

0.74 J 0.96 0.51 0.009 UJ 0.0087 UJ 0.68 0.013 J 0.0096 J

0.12 U 0.012 U 0.011 U 0.011 UJ 0.011 UJ 0.012 U 0.012 U 0.011 U

0.13 U 0.012 U 0.012 U 0.012 UJ 0.011 UJ 0.012 U 0.013 U 0.012 U

0.35 U 0.033 U 0.032 U 0.032 UJ 0.031 UJ 0.033 U 0.034 U 0.031 U

0.46 U 0.044 U 0.043 U 0.043 UJ 0.041 UJ 0.044 U 0.045 U 0.042 U

18 1.5 0.03 J 0.014 J- 0.0091 UJ 4 0.2 J 0.11 J

0.12 U 0.012 U 0.012 U 0.012 UJ 0.011 UJ 0.012 U 0.012 U 0.011 U

45 3 0.037 J 0.04 J- 0.018 J- 5.1 0.45 0.18 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-051 CFSB-051 CFSB-051 CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054

5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5

CFSB-051-SO-0-0.5 CFSB-051-SO-0.5-2 CFSB-051-SO-10-12 CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0-0.5

0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.032 U 0.03 UJ 0.03 U

0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.028 U 0.026 UJ 0.026 U

0.094 U 0.094 U 0.094 U 0.093 U 0.093 U 0.1 U 0.093 UJ 0.095 U

0.015 U 0.015 U 0.014 U 0.014 U 0.014 U 0.016 U 0.014 UJ 0.015 U

0.033 U 0.033 U 0.033 U 0.033 R 0.033 U 0.036 U 0.033 UJ 0.033 U

0.035 U 0.035 U 0.035 U 0.034 R 0.035 U 0.038 U 0.035 UJ 0.035 U

0.01 U 0.01 U 0.01 U 0.0098 R 0.0099 U 0.011 U 0.0099 UJ 0.01 U

0.0083 U 0.0083 U 0.0083 U 0.0082 R 0.0082 U 0.0089 U 0.0082 UJ 0.0084 U

0.078 U 0.078 U 0.077 U 0.076 R 0.077 U 0.083 U 0.076 UJ 0.078 U

0.27 U 0.27 U 0.26 U 0.26 R 0.26 U 0.29 U 0.26 UJ 0.27 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 UJ 0.014 U

0.019 U 0.019 U 0.019 U 0.018 U 0.019 U 0.02 U 0.018 UJ 0.019 U

0.008 U 0.008 U 0.0079 U 0.0079 U 0.0079 U 0.0086 U 0.0079 UJ 0.008 U

0.009 U 0.009 U 0.0089 U 0.0088 R 0.0089 U 0.0096 U 0.0088 UJ 0.009 U

0.027 J 0.028 J 0.0077 U 0.0076 U 0.0077 U 0.0084 U 0.0077 UJ 0.011 J

0.015 U 0.015 U 0.015 U 0.015 R 0.015 U 0.017 U 0.015 UJ 0.015 U

0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.011 UJ 0.012 U

0.012 U 0.012 U 0.012 U 0.012 R 0.012 U 0.013 U 0.012 UJ 0.012 U

0.0094 U 0.0094 U 0.0093 U 0.0092 R 0.0093 U 0.01 U 0.0092 UJ 0.0094 U

0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.042 U 0.039 UJ 0.04 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.011 U

0.094 U 0.094 U 0.093 U 0.092 R 0.093 U 0.1 U 0.093 UJ 0.095 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 UJ 0.011 U

0.015 U 0.015 U 0.015 U 0.015 R 0.015 U 0.016 U 0.015 UJ 0.015 U

0.0091 U 0.0091 U 0.009 U 0.0089 U 0.009 U 0.0097 U 0.0089 UJ 0.0091 U

0.011 U 0.011 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.011 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 UJ 0.013 U

0.17 U 0.17 U 0.17 U 0.17 R 0.17 U 0.18 U 0.17 UJ 0.17 U

0.21 J 0.15 J 0.051 J 0.017 J 0.011 J 0.012 J 0.0084 UJ 0.1 J

0.0091 U 0.0091 U 0.009 U 0.0089 U 0.009 U 0.0097 U 0.0089 UJ 0.0091 U

0.0077 U 0.0077 U 0.0077 J 0.0075 U 0.0076 U 0.0083 U 0.0076 UJ 0.0077 U

0.47 0.34 J 0.14 J 0.033 U 0.033 U 0.036 U 0.033 UJ 0.18 J

0.016 U 0.016 U 0.016 U 0.015 U 0.015 U 0.017 U 0.015 UJ 0.016 U

0.027 U 0.027 U 0.027 U 0.026 U 0.027 U 0.029 U 0.026 UJ 0.027 U

3.4 2.2 1.1 0.34 0.14 0.053 0.029 UJ 1.2 

3.6 2.3 1.1 0.33 0.14 0.047 0.011 UJ 1.6 

5.4 3.6 1.8 0.42 0.17 0.057 0.014 UJ 2.1 

3.5 J+ 2.2 J+ 1.1 J+ 0.3 J+ 0.12 J+ 0.058 J 0.02 UJ 1.8 

2 1.2 0.59 0.18 0.074 0.032 J 0.015 UJ 0.72 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 UJ 0.011 U

0.0083 U 0.0083 U 0.0083 U 0.0082 U 0.0082 U 0.0089 U 0.0082 UJ 0.0084 U

0.096 J 0.087 J 0.051 J 0.014 U 0.014 U 0.015 U 0.014 UJ 0.049 J

0.098 J 0.03 J 0.056 J 0.011 U 0.011 U 0.012 U 0.011 UJ 0.011 U

0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.027 U 0.025 UJ 0.026 U

0.4 0.3 J 0.11 J 0.064 J 0.028 J 0.0094 U 0.0086 UJ 0.19 J

4.4 3 1.4 0.42 0.17 J 0.046 J 0.0095 UJ 1.5 

0.95 J+ 0.57 J+ 0.31 J+ 0.071 J+ 0.035 J+ 0.02 U 0.018 UJ 0.46 

0.085 J 0.067 J 0.021 J 0.016 J 0.011 U 0.011 U 0.011 UJ 0.032 J

0.01 U 0.01 U 0.01 U 0.0098 U 0.0099 U 0.011 U 0.0099 UJ 0.01 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-051 CFSB-051 CFSB-051 CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054

5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5

CFSB-051-SO-0-0.5 CFSB-051-SO-0.5-2 CFSB-051-SO-10-12 CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0-0.5

0.014 J 0.011 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.011 U

0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.019 U 0.018 UJ 0.018 U

5.4 4 1.7 1.2 0.4 0.094 J 0.01 UJ 1.9 

0.14 J 0.12 J 0.036 J 0.009 J 0.0087 J 0.009 J 0.0076 UJ 0.051 J

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 UJ 0.014 U

0.0099 U 0.0099 U 0.0098 U 0.0097 U 0.0098 U 0.011 U 0.0098 UJ 0.01 U

0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.024 UJ 0.022 UJ 0.022 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 UJ 0.013 U

3.6 J+ 2.2 J+ 1.1 J+ 0.3 J+ 0.13 J+ 0.053 0.023 UJ 1.7 

0.0076 U 0.0076 U 0.0075 U 3.3 0.076 J 0.0081 U 0.0075 UJ 0.0076 U

0.068 J 0.077 J 0.014 J 0.0088 U 0.0089 U 0.0096 U 0.0088 UJ 0.023 J

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 UJ 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 UJ 0.012 U

0.032 U 0.032 U 0.032 U 0.031 U 0.032 U 0.034 U 0.032 UJ 0.032 U

0.043 U 0.043 U 0.042 U 0.042 R 0.042 U 0.046 U 0.042 UJ 0.043 U

2.2 1.5 0.66 1.1 0.32 J 0.076 J 0.0092 UJ 0.97 

0.012 U 0.012 U 0.011 U 0.011 R 0.011 U 0.012 U 0.011 UJ 0.012 U

5.2 3.9 1.6 1.1 0.36 0.096 J 0.016 UJ 2.1 J+
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-054 CFSB-054 CFSB-055 CFSB-055 CFSB-055 CFSB-057 CFSB-057 CFSB-057

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-054-SO-0.5-2 CFSB-054-SO-10-12 CFSB-055-SO-0-0.5 CFSB-055-SO-0.5-2 CFSB-055-SO-10-12 CFSB-057-SO-0-0.5 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12

0.03 U 0.03 U 0.15 U 0.03 U 0.032 U 0.03 U 0.03 UJ 0.03 UJ

0.027 U 0.026 U 0.13 U 0.026 U 0.028 U 0.027 U 0.026 UJ 0.026 UJ

0.095 U 0.094 U 0.48 U 0.094 U 0.1 U 0.095 U 0.094 UJ 0.094 UJ

0.015 U 0.014 U 0.074 U 0.014 U 0.015 U 0.015 U 0.015 UJ 0.015 UJ

0.034 U 0.033 U 0.17 U 0.033 U 0.035 U 0.034 UJ 0.033 UJ 0.033 UJ

0.035 U 0.035 U 0.18 U 0.035 U 0.037 U 0.036 UJ 0.035 UJ 0.035 UJ

0.01 U 0.01 U 0.051 U 0.01 U 0.011 U 0.01 UJ 0.01 UJ 0.01 UJ

0.0084 U 0.0083 U 0.043 U 0.0083 U 0.0089 U 0.0084 U 0.0083 UJ 0.0083 UJ

0.078 U 0.077 U 0.4 U 0.077 U 0.083 U 0.078 U 0.078 UJ 0.078 UJ

0.27 U 0.27 U 1.4 U 0.27 U 0.28 U 0.27 UJ 0.27 UJ 0.27 UJ

0.014 U 0.014 U 0.072 U 0.014 U 0.015 U 0.014 U 0.014 UJ 0.014 UJ

0.019 U 0.019 U 0.096 U 0.019 U 0.02 U 0.019 U 0.019 UJ 0.019 UJ

0.0081 U 0.008 U 0.041 U 0.008 U 0.0085 U 0.0081 U 0.008 UJ 0.008 UJ

0.0091 U 0.0089 U 0.046 U 0.009 U 0.0095 U 0.0091 U 0.009 UJ 0.009 UJ

0.01 J 0.0078 U 0.081 J 0.024 J 0.017 J 0.0079 U 0.013 J- 0.0078 UJ

0.016 U 0.015 U 0.079 U 0.015 U 0.016 U 0.016 U 0.015 UJ 0.015 UJ

0.012 U 0.012 U 0.06 U 0.012 U 0.012 U 0.012 U 0.012 UJ 0.012 UJ

0.012 U 0.012 U 0.061 U 0.012 U 0.013 U 0.012 U 0.012 UJ 0.012 UJ

0.0095 U 0.0094 U 0.048 U 0.0094 U 0.01 U 0.0095 U 0.0094 UJ 0.0094 UJ

0.04 U 0.039 U 0.2 U 0.039 U 0.042 U 0.04 U 0.039 UJ 0.039 UJ

0.011 U 0.01 U 0.054 U 0.01 U 0.011 U 0.011 U 0.01 UJ 0.01 UJ

0.095 U 0.094 U 0.48 U 0.094 U 0.1 U 0.095 UJ 0.094 UJ 0.094 UJ

0.011 U 0.011 U 0.057 U 0.011 U 0.012 U 0.011 U 0.011 UJ 0.011 UJ

0.015 U 0.015 U 0.078 U 0.015 U 0.016 U 0.015 U 0.015 UJ 0.015 UJ

0.0092 U 0.0091 U 0.046 U 0.0091 U 0.0097 U 0.0092 U 0.0091 UJ 0.0091 UJ

0.011 U 0.011 U 0.054 U 0.011 U 0.011 U 0.011 U 0.011 UJ 0.011 UJ

0.013 U 0.013 U 0.068 U 0.013 U 0.014 U 0.013 U 0.013 UJ 0.013 UJ

0.17 U 0.17 U 0.87 U 0.17 U 0.18 U 0.17 U 0.17 UJ 0.17 UJ

0.1 J 0.0085 U 0.69 J 0.22 J 0.16 J 0.047 J 0.093 J- 0.0085 UJ

0.0092 U 0.0091 U 0.046 U 0.0091 U 0.0097 U 0.014 J 0.01 J- 0.0091 UJ

0.0078 U 0.0077 U 0.039 U 0.0077 U 0.0082 U 0.0078 U 0.0077 UJ 0.0077 UJ

0.18 J 0.033 U 1.2 J 0.35 0.22 J 0.12 J 0.23 J- 0.034 UJ

0.016 U 0.016 U 0.08 U 0.016 U 0.017 U 0.016 U 0.016 UJ 0.016 UJ

0.027 U 0.027 U 0.14 U 0.027 U 0.029 U 0.027 U 0.027 UJ 0.027 UJ

1.4 0.029 U 7.3 1.9 0.65 0.66 1.7 J- 0.054 J-

1.7 0.011 U 9.4 2.4 0.74 0.9 2.3 J- 0.063 J-

2.2 0.014 U 11 3.2 1.1 1.2 3.1 J- 0.11 J-

1.9 J+ 0.02 U 7.5 2.5 J+ 0.81 J+ 1.1 J+ 3.4 J- 0.067 J-

0.99 0.015 U 5.3 1.1 0.41 0.48 1.2 J- 0.029 J-

0.011 U 0.011 U 0.056 U 0.011 U 0.012 U 0.011 U 0.011 UJ 0.011 UJ

0.0084 U 0.0083 U 0.043 U 0.0083 U 0.0089 U 0.0084 U 0.0083 UJ 0.0083 UJ

0.052 J+ 0.014 U 0.07 U 0.065 J+ 0.1 J+ 0.14 J+ 0.014 UJ 0.072 J

0.011 U 0.011 U 0.056 U 0.011 U 0.012 U 0.017 J+ 0.02 J- 0.011 UJ

0.026 U 0.025 U 0.13 U 0.025 U 0.027 U 0.026 U 0.025 UJ 0.025 UJ

0.21 J 0.0087 U 1.2 J 0.35 0.17 J 0.18 J 0.28 J- 0.01 J-

1.7 0.0096 U 9.7 2.5 0.91 1 2.3 J- 0.07 J-

0.45 J+ 0.018 U 1.9 0.61 J+ 0.2 J+ 0.25 J+ 0.67 J- 0.018 UJ

0.029 J 0.011 U 0.2 J 0.081 J 0.064 J 0.016 J 0.032 J- 0.011 UJ

0.01 U 0.01 U 0.051 U 0.01 U 0.011 U 0.01 U 0.01 UJ 0.01 UJ

0.01 U 0.01 U 0.052 U 0.01 U 0.011 U 0.01 U 0.01 UJ 0.01 UJ
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-054 CFSB-054 CFSB-055 CFSB-055 CFSB-055 CFSB-057 CFSB-057 CFSB-057

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-054-SO-0.5-2 CFSB-054-SO-10-12 CFSB-055-SO-0-0.5 CFSB-055-SO-0.5-2 CFSB-055-SO-10-12 CFSB-057-SO-0-0.5 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12

0.011 U 0.011 U 0.054 U 0.011 U 0.011 U 0.011 U 0.019 J- 0.011 UJ

0.018 U 0.018 U 0.092 U 0.018 U 0.019 U 0.018 U 0.018 UJ 0.018 UJ

2.1 0.01 U 13 3.2 1.4 1.3 2.6 J- 0.093 J-

0.054 J 0.0077 U 0.41 J 0.14 J 0.11 J 0.03 J 0.054 J- 0.0077 UJ

0.014 U 0.014 U 0.073 UJ 0.014 U 0.015 U 0.014 U 0.014 UJ 0.014 UJ

0.01 U 0.0099 U 0.051 U 0.0099 U 0.011 U 0.01 U 0.0099 UJ 0.0099 UJ

0.022 UJ 0.022 UJ 0.11 UJ 0.022 UJ 0.023 UJ 0.022 UJ 0.022 UJ 0.022 UJ

0.013 U 0.013 U 0.066 U 0.013 U 0.014 U 0.013 U 0.013 UJ 0.013 UJ

1.7 0.023 U 7.2 2.3 0.76 0.93 3.2 J 0.068 J

0.0077 U 0.0076 U 0.039 U 0.0076 U 0.0081 U 0.0077 U 0.0076 UJ 0.0076 UJ

0.02 J 0.0089 U 0.14 J 0.055 J 0.04 J 0.015 J 0.027 J- 0.009 UJ

0.011 U 0.011 U 0.057 U 0.011 U 0.012 U 0.011 U 0.011 UJ 0.011 UJ

0.012 U 0.012 U 0.061 U 0.012 U 0.013 U 0.012 U 0.012 UJ 0.012 UJ

0.032 U 0.032 U 0.16 U 0.032 U 0.034 U 0.032 U 0.032 UJ 0.032 UJ

0.043 U 0.043 U 0.22 U 0.043 U 0.045 U 0.3 J 0.17 J- 0.043 UJ

1 0.0094 U 6.3 1.8 1 0.52 1.2 J- 0.059 J-

0.012 U 0.012 U 0.059 U 0.012 U 0.012 U 0.012 U 0.012 UJ 0.012 UJ

2.5 0.016 U 15 3.6 1.4 1.3 3.2 J- 0.1 J-
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-059 CFSB-059 CFSB-059 CFSB-059 CFSB-060 CFSB-060 CFSB-060 CFSB-062

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/27/2016 5/27/2016 5/27/2016 6/2/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-DUP8-SO CFSB-059-SO-0-0.5 CFSB-059-SO-0.5-2 CFSB-059-SO-10-12 CFSB-060-SO-0-0.5 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0-0.5

0.03 U 0.03 U 0.031 U 0.03 U 0.03 U 0.029 U 0.029 U 0.033 U

0.027 U 0.027 U 0.027 U 0.026 U 0.026 U 0.026 U 0.026 U 0.029 U

0.095 U 0.096 U 0.097 U 0.094 U 0.094 U 0.092 U 0.092 U 0.1 U

0.015 U 0.015 U 0.015 U 0.014 U 0.014 U 0.014 U 0.014 U 0.016 U

0.034 U 0.034 U 0.034 U 0.033 U 0.033 U 0.032 U 0.032 U 0.036 U

0.036 U 0.036 U 0.036 U 0.035 U 0.035 U 0.034 U 0.034 U 0.038 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.0098 U 0.011 U

0.0084 U 0.0084 U 0.0086 U 0.0083 U 0.0083 U 0.0081 U 0.0081 U 0.0091 U

0.079 U 0.079 U 0.08 U 0.077 U 0.077 U 0.075 U 0.076 U 0.085 U

0.27 U 0.27 U 0.28 U 0.27 U 0.27 U 0.26 U 0.26 U 0.29 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U

0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.018 U 0.018 U 0.021 U

0.0081 U 0.0081 U 0.0083 U 0.008 U 0.008 U 0.0078 U 0.0078 U 0.0088 U

0.0091 U 0.0091 U 0.0092 U 0.009 U 0.009 U 0.0087 U 0.0088 U 0.0098 U

0.015 J 0.023 J 0.008 U 0.0078 U 0.0078 U 0.0076 U 0.0076 U 0.009 J

0.016 U 0.016 U 0.016 U 0.015 U 0.015 U 0.015 U 0.015 U 0.017 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.0095 U 0.0095 U 0.0097 U 0.0094 U 0.0094 U 0.0091 U 0.0092 U 0.01 U

0.04 U 0.04 U 0.041 U 0.039 U 0.039 U 0.038 U 0.038 U 0.043 U

0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U

0.095 U 0.095 U 0.097 U 0.094 U 0.094 U 0.092 U 0.092 U 0.1 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.015 U 0.015 U 0.017 U

0.0092 U 0.0092 U 0.0094 U 0.0091 U 0.0091 U 0.0088 U 0.0089 U 0.0099 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U

0.013 U 0.014 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.015 U

0.17 U 0.17 U 0.18 U 0.17 U 0.17 U 0.17 U 0.17 U 0.19 U

0.12 J 0.22 J 0.012 J 0.0085 U 0.15 J 0.011 J 0.0084 J 0.048 J

0.0092 U 0.0092 U 0.0094 U 0.0091 U 0.0091 U 0.0088 U 0.0089 U 0.0099 U

0.0078 U 0.0078 U 0.0079 U 0.0077 U 0.0077 U 0.0075 U 0.0075 U 0.0084 U

0.28 J 0.48 J 0.035 U 0.033 U 0.42 0.033 U 0.033 U 0.094 J

0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 0.015 U 0.015 U 0.017 U

0.027 U 0.027 U 0.028 U 0.027 U 0.027 U 0.026 U 0.026 U 0.029 U

1.5 J 2.5 J 0.19 0.029 U 3.8 0.28 0.23 0.45 

2 J 2.9 0.24 0.021 J 4.5 0.34 0.28 0.58 

2.4 J 3.7 0.32 0.034 J 5.7 0.44 0.37 1.1 

2.3 J 2.9 J+ 0.27 J+ 0.022 J+ 3.6 0.25 J 0.21 J 0.53 

1.1 J 1.4 0.12 0.015 U 2.1 0.16 0.11 0.45 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.0084 U 0.0084 U 0.0086 U 0.0083 U 0.0083 U 0.0081 U 0.0081 U 0.0091 U

0.17 J 0.064 J 0.014 U 0.014 U 0.014 U 0.013 U 0.013 U 0.031 J

0.019 J 0.011 UJ 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.026 U 0.026 U 0.026 U 0.025 U 0.025 U 0.025 U 0.025 U 0.028 U

0.26 J 0.4 0.027 J 0.0087 U 0.4 0.028 J 0.019 J 0.11 J

2.1 J 3 0.26 J 0.025 J 4.2 0.32 J 0.25 J 0.84 

0.59 J 0.8 J+ 0.061 J+ 0.018 U 0.97 0.067 0.055 0.1 

0.048 J 0.097 J 0.011 U 0.011 U 0.022 J 0.01 U 0.01 U 0.023 J

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.0098 U 0.011 U

0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-059 CFSB-059 CFSB-059 CFSB-059 CFSB-060 CFSB-060 CFSB-060 CFSB-062

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/27/2016 5/27/2016 5/27/2016 6/2/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-DUP8-SO CFSB-059-SO-0-0.5 CFSB-059-SO-0.5-2 CFSB-059-SO-10-12 CFSB-060-SO-0-0.5 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0-0.5

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U

0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.017 U 0.018 U 0.02 U

2.5 J 3.7 0.32 J 0.027 J 5.3 0.37 0.27 J 1 

0.084 J 0.15 J 0.0092 J 0.0077 U 0.053 J 0.0075 U 0.0075 U 0.044 J

0.014 U 0.014 U 0.015 U 0.014 U 0.014 UJ 0.014 U 0.014 U 0.016 U

0.01 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0097 U 0.0097 U 0.011 U

0.022 UJ 0.022 UJ 0.023 UJ 0.022 UJ 0.022 UJ 0.021 U 0.021 U 0.024 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U

2.3 J 2.9 0.26 0.023 J 3.7 0.26 0.22 0.57 

0.0077 U 0.0077 U 0.0078 U 0.0076 U 0.0076 U 0.0074 U 0.0074 U 0.0083 U

0.064 J 0.095 J 0.0092 U 0.009 U 0.025 J 0.0087 U 0.0088 U 0.017 J

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.032 U 0.032 U 0.033 U 0.032 U 0.032 U 0.031 U 0.031 U 0.035 U

0.46 J 0.53 0.044 U 0.043 U 0.043 U 0.042 U 0.042 U 0.047 U

1.2 J 2.1 J 0.15 J 0.012 J 1.6 0.12 J 0.091 J 0.49 

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U

2.4 J 3.8 0.3 J 0.029 J 6.1 0.51 J+ 0.36 J+ 0.92 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-062 CFSB-062 CFSB-064 CFSB-064 CFSB-064 CFSB-065 CFSB-065 CFSB-065

6/2/2016 6/2/2016 6/3/2016 6/3/2016 6/3/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0-0.5 CFSB-064-SO-0.5-2 CFSB-064-SO-10-12 CFSB-065-SO-0-0.5 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12

0.032 U 0.03 U 0.032 U 0.035 U 0.03 U 0.033 U 0.18 U 0.03 U

0.028 U 0.026 U 0.028 U 0.03 U 0.026 U 0.029 U 0.15 U 0.026 U

0.1 U 0.094 U 0.1 U 0.11 U 0.094 U 0.1 U 0.56 U 0.094 U

0.015 U 0.015 U 0.016 U 0.017 U 0.014 U 0.016 U 0.086 U 0.014 U

0.035 U 0.033 U 0.036 U 0.038 U 0.033 U 0.037 U 0.2 U 0.033 U

0.037 U 0.035 U 0.038 U 0.04 U 0.035 U 0.039 U 0.21 U 0.035 U

0.011 U 0.01 U 0.011 U 0.012 U 0.01 U 0.011 U 0.059 U 0.01 U

0.0088 U 0.0083 U 0.0089 U 0.0096 U 0.0083 U 0.0092 U 0.049 U 0.0083 U

0.082 U 0.078 U 0.083 U 0.089 U 0.077 U 0.086 U 0.46 U 0.077 U

0.28 U 0.27 U 0.29 U 0.31 U 0.27 U 0.3 U 1.6 U 0.27 U

0.015 U 0.014 U 0.015 U 0.016 U 0.014 U 0.015 U 0.082 U 0.014 U

0.02 U 0.019 U 0.02 U 0.022 U 0.019 U 0.021 U 0.11 U 0.019 U

0.0085 U 0.008 U 0.0086 U 0.0092 U 0.008 U 0.0089 U 0.047 U 0.008 U

0.0095 U 0.009 U 0.0096 U 0.01 U 0.009 U 0.0099 U 0.053 U 0.0089 U

0.0086 J 0.0078 U 0.025 J 0.018 J 0.0078 U 0.0086 U 0.046 U 0.0078 U

0.016 U 0.015 U 0.016 U 0.018 U 0.015 U 0.017 U 0.091 U 0.015 U

0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.013 U 0.069 U 0.012 U

0.013 U 0.012 U 0.013 U 0.014 U 0.012 U 0.013 U 0.07 U 0.012 U

0.0099 U 0.0094 U 0.01 U 0.011 U 0.0094 U 0.01 U 0.055 U 0.0094 U

0.042 U 0.039 U 0.042 U 0.045 U 0.039 U 0.044 U 0.23 U 0.039 U

0.011 U 0.01 U 0.011 U 0.012 U 0.01 U 0.012 U 0.062 U 0.01 U

0.1 U 0.094 U 0.1 U 0.11 U 0.094 U 0.1 U 0.55 U 0.094 U

0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.065 U 0.011 U

0.016 U 0.015 U 0.016 U 0.017 U 0.015 U 0.017 U 0.089 U 0.015 U

0.0096 U 0.0091 U 0.0097 U 0.01 U 0.0091 U 0.01 U 0.053 U 0.009 U

0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.062 U 0.011 U

0.014 U 0.013 U 0.014 U 0.015 U 0.013 U 0.015 U 0.079 U 0.013 U

0.18 U 0.17 U 0.18 U 0.2 U 0.17 U 0.19 U 1 U 0.17 U

0.041 J 0.0085 U 0.049 J 0.061 J 0.0085 U 0.04 J 0.23 J 0.0085 U

0.0096 U 0.0091 U 0.0097 U 0.01 U 0.0091 U 0.01 U 0.053 U 0.009 U

0.0081 U 0.0077 U 0.0082 U 0.0088 U 0.0077 U 0.0085 U 0.045 U 0.0077 U

0.047 J 0.033 U 0.089 J 0.1 J 0.033 U 0.085 J 0.51 J 0.033 U

0.017 U 0.016 U 0.017 U 0.018 U 0.016 U 0.017 U 0.092 U 0.016 U

0.028 U 0.027 U 0.031 J 0.031 U 0.027 U 0.03 U 0.16 U 0.027 U

0.21 0.029 U 0.43 0.34 0.029 U 0.68 4.1 0.029 U

0.22 0.011 U 0.54 0.36 0.011 U 0.91 5.4 0.011 U

0.54 0.014 U 0.87 0.58 0.014 U 1.8 12 0.014 U

0.25 J 0.02 U 0.55 0.26 J 0.02 U 1.4 9.7 J+ 0.02 U

0.18 0.015 U 0.3 0.24 0.015 U 0.65 3.8 0.015 U

0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.065 U 0.011 U

0.0088 U 0.0083 U 0.0089 U 0.0096 U 0.0083 U 0.0092 U 0.049 U 0.0083 U

0.015 U 0.014 U 0.015 U 0.31 J+ 0.014 U 0.015 U 0.52 J 0.014 U

0.012 U 0.011 U 0.012 U 0.017 J 0.011 U 0.012 U 0.064 U 0.011 U

0.027 U 0.025 U 0.027 U 0.029 U 0.025 U 0.028 U 0.15 U 0.025 U

0.049 J 0.0087 U 0.088 J 0.035 J 0.0087 U 0.16 J 1.1 J 0.0087 U

0.39 0.0096 U 0.61 0.41 0.0096 U 1.3 10 0.0096 U

0.046 0.018 U 0.12 0.077 0.018 U 0.25 1.6 J+ 0.018 U

0.017 J 0.011 U 0.022 J 0.041 J 0.011 U 0.019 J 0.094 J 0.011 U

0.011 U 0.01 U 0.011 U 0.012 U 0.01 U 0.011 U 0.059 U 0.01 U

0.011 U 0.01 U 0.011 U 0.012 U 0.01 U 0.011 U 0.06 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-062 CFSB-062 CFSB-064 CFSB-064 CFSB-064 CFSB-065 CFSB-065 CFSB-065

6/2/2016 6/2/2016 6/3/2016 6/3/2016 6/3/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0-0.5 CFSB-064-SO-0.5-2 CFSB-064-SO-10-12 CFSB-065-SO-0-0.5 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12

0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.062 U 0.011 U

0.019 U 0.018 U 0.019 U 0.021 U 0.018 U 0.02 U 0.11 U 0.018 U

0.5 0.01 U 0.89 0.76 0.01 U 1.4 9.2 0.01 U

0.034 J 0.0077 U 0.044 J 0.051 J 0.0077 U 0.029 J 0.17 J 0.0077 U

0.015 U 0.014 U 0.015 U 0.016 U 0.014 U 0.016 U 0.084 U 0.014 U

0.011 U 0.0099 U 0.011 U 0.011 U 0.0099 U 0.011 U 0.058 U 0.0099 U

0.023 U 0.022 U 0.024 U 0.025 U 0.022 U 0.024 U 0.13 U 0.022 U

0.014 U 0.013 U 0.014 U 0.015 U 0.013 U 0.014 U 0.076 U 0.013 U

0.22 0.023 U 0.6 J+ 0.33 0.023 U 1.4 9.6 J+ 0.023 U

0.008 U 0.0076 U 0.0081 U 0.0087 U 0.0076 U 0.0084 U 0.045 U 0.0076 U

0.022 J 0.009 U 0.024 J 0.02 J 0.009 U 0.014 J 0.09 J 0.0089 U

0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.065 U 0.011 U

0.013 U 0.012 U 0.013 U 0.014 U 0.012 U 0.013 U 0.07 U 0.012 U

0.034 U 0.032 U 0.034 U 0.037 U 0.032 U 0.035 U 0.19 U 0.032 U

0.045 U 0.043 U 0.046 U 0.049 U 0.043 U 0.047 U 0.25 U 0.043 U

0.27 J 0.0094 U 0.51 0.36 J 0.0094 U 0.52 3.2 0.0094 U

0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.013 U 0.068 U 0.011 U

0.45 0.016 U 0.81 0.69 0.016 U 1.3 9.8 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-066 CFSB-066 CFSB-066 CFSB-068 CFSB-068 CFSB-069 CFSB-069 CFSB-069

5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-066-SO-0-0.5 CFSB-066-SO-0.5-2 CFSB-066-SO-10-12 CFSB-068-SO-0.5-2 CFSB-068-SO-10-12 CFSB-069-SO-0-0.5 CFSB-069-SO-0.5-2 CFSB-069-SO-10-12

0.15 U 0.03 U 0.029 U 0.03 U 0.029 U 0.03 U 0.03 U 0.03 U

0.13 U 0.026 U 0.026 U 0.026 U 0.025 U 0.027 U 0.026 U 0.026 U

0.47 U 0.093 U 0.092 U 0.093 U 0.091 U 0.095 U 0.093 U 0.095 U

0.073 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 U 0.015 U

0.17 U 0.033 U 0.032 U 0.033 U 0.032 U 0.034 U 0.033 U 0.033 U

0.18 U 0.034 U 0.034 U 0.035 U 0.034 U 0.036 U 0.035 U 0.035 U

0.05 U 0.0098 U 0.0098 U 0.0099 U 0.0097 U 0.01 U 0.0099 U 0.01 U

0.042 U 0.0082 U 0.0081 U 0.0082 U 0.0081 U 0.0084 U 0.0082 U 0.0084 U

0.39 U 0.076 U 0.075 U 0.077 U 0.075 U 0.078 U 0.076 U 0.078 U

1.3 U 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.26 U 0.27 U

0.07 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.094 U 0.018 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 U 0.019 U

0.04 U 0.0079 U 0.0078 U 0.0079 U 0.0078 U 0.0081 U 0.0079 U 0.008 U

0.045 U 0.0088 U 0.0087 U 0.0089 U 0.0087 U 0.0091 U 0.0088 U 0.009 U

0.078 J 0.022 J 0.0076 U 0.0077 U 0.0075 U 0.0085 J 0.0077 U 0.0078 U

0.077 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U

0.058 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.012 U

0.059 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U

0.047 U 0.0092 U 0.0091 U 0.0093 U 0.0091 U 0.0095 U 0.0092 U 0.0094 U

0.2 U 0.039 U 0.038 U 0.039 U 0.038 U 0.04 U 0.039 U 0.04 U

0.052 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U

0.47 U 0.092 U 0.091 U 0.093 U 0.091 U 0.095 U 0.093 U 0.095 U

0.056 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.076 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U

0.046 U 0.0089 U 0.0088 U 0.009 U 0.0088 U 0.0092 U 0.0089 U 0.0091 U

0.053 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U

0.067 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.85 U 0.17 U 0.16 U 0.17 U 0.16 U 0.17 U 0.17 U 0.17 U

0.41 J 0.11 J 0.0083 U 0.03 J 0.029 J 0.061 J 0.02 J 0.0086 U

0.046 U 0.0089 U 0.0088 U 0.009 U 0.0088 U 0.01 J 0.0089 U 0.0091 U

0.046 J 0.017 J 0.0075 U 0.0076 U 0.0074 U 0.0078 U 0.0076 U 0.0077 U

0.93 J 0.28 J 0.033 U 0.063 J 0.07 J 0.12 J 0.051 J 0.034 U

0.079 U 0.015 U 0.015 U 0.016 U 0.015 U 0.016 U 0.015 U 0.016 U

0.13 U 0.026 U 0.026 U 0.027 U 0.026 U 0.027 U 0.026 U 0.027 U

8 2.2 0.2 0.48 0.26 0.64 0.27 0.03 U

9 2.2 0.17 0.61 0.28 0.81 0.33 0.011 U

15 3.4 0.29 0.82 0.35 1.1 0.48 0.014 U

6.8 1.9 0.17 J 0.43 0.26 J 0.71 0.4 0.02 U

5.2 1.4 0.12 0.3 0.15 0.39 0.14 0.015 U

0.055 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.042 U 0.0082 U 0.0081 U 0.0082 U 0.0081 U 0.0084 U 0.0082 U 0.0084 U

0.069 U 0.044 J 0.013 U 0.054 J 0.013 U 0.028 J 0.014 U 0.014 U

0.055 U 0.011 U 0.011 U 0.011 U 0.022 J+ 0.011 U 0.013 J+ 0.011 U

0.13 U 0.025 U 0.025 U 0.025 U 0.025 U 0.026 U 0.025 U 0.026 U

1.7 J 0.45 0.035 J 0.081 J 0.089 J 0.13 J 0.05 J 0.0088 U

13 3.6 0.33 J 0.66 0.37 0.83 0.35 0.0097 U

1.9 0.53 0.049 0.12 0.062 0.16 0.094 0.018 U

0.12 J 0.031 J 0.01 U 0.011 U 0.015 J 0.023 J 0.011 U 0.011 U

0.05 U 0.0098 U 0.0098 U 0.0099 U 0.0097 U 0.01 U 0.0099 U 0.01 U

0.051 U 0.01 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-066 CFSB-066 CFSB-066 CFSB-068 CFSB-068 CFSB-069 CFSB-069 CFSB-069

5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-066-SO-0-0.5 CFSB-066-SO-0.5-2 CFSB-066-SO-10-12 CFSB-068-SO-0.5-2 CFSB-068-SO-10-12 CFSB-069-SO-0-0.5 CFSB-069-SO-0.5-2 CFSB-069-SO-10-12

0.053 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U

0.09 U 0.018 U 0.017 U 0.018 U 0.017 U 0.018 U 0.018 U 0.018 U

15 3.7 0.34 0.82 0.71 1.1 0.41 0.012 J

0.24 J 0.06 J 0.0075 U 0.019 J 0.023 J 0.038 J 0.015 J 0.0077 U

0.072 UJ 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.05 U 0.0097 U 0.0096 U 0.0098 U 0.0096 U 0.01 U 0.0098 U 0.01 U

0.11 UJ 0.022 U 0.021 U 0.022 U 0.021 U 0.022 U 0.022 U 0.022 U

0.065 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

6.8 1.9 0.17 0.47 0.25 0.69 0.35 0.024 U

0.059 J 0.0099 J 0.0074 U 0.0075 U 0.0073 U 0.0077 U 0.0075 U 0.0076 U

0.11 J 0.033 J 0.0087 U 0.0089 U 0.011 J 0.022 J 0.0088 U 0.009 U

0.056 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.059 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U

0.16 U 0.031 U 0.031 U 0.032 U 0.031 U 0.032 U 0.032 U 0.032 U

0.21 U 0.042 U 0.041 U 0.042 U 0.041 U 0.043 U 0.28 0.043 U

5.8 1.7 0.12 J 0.39 0.36 0.58 0.26 J 0.01 J

0.058 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U

16 4.9 J+ 0.35 J+ 0.76 0.59 J+ 0.91 0.44 J+ 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-071 CFSB-071 CFSB-071 CFSB-071 CFSB-073 CFSB-073 CFSB-073 CFSB-074

5/27/2016 5/27/2016 5/27/2016 5/27/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-071-SO-0-0.5 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12 CFSB-DUP7-SO CFSB-073-SO-0-0.5 CFSB-073-SO-0.5-2 CFSB-073-SO-10-12 CFSB-074-SO-0-0.5

0.03 U 0.03 U 0.032 U 0.03 U 0.03 U 0.031 U 0.029 U 0.03 U

0.027 U 0.026 U 0.028 U 0.026 U 0.026 U 0.027 U 0.026 U 0.026 U

0.096 U 0.094 U 0.1 U 0.093 U 0.094 U 0.098 U 0.092 U 0.093 U

0.015 U 0.014 U 0.015 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U

0.034 U 0.033 U 0.035 U 0.033 U 0.033 U 0.034 U 0.032 U 0.033 U

0.036 U 0.035 U 0.037 U 0.035 U 0.035 U 0.036 U 0.034 U 0.035 U

0.01 U 0.01 U 0.011 U 0.0099 U 0.01 U 0.01 U 0.0098 U 0.0099 U

0.0084 U 0.0083 U 0.0088 U 0.0082 U 0.0083 U 0.0086 U 0.0081 U 0.0082 U

0.079 U 0.077 U 0.082 U 0.076 U 0.077 U 0.08 U 0.076 U 0.077 U

0.27 U 0.26 U 0.28 U 0.26 U 0.26 U 0.28 U 0.26 U 0.26 U

0.014 U 0.014 U 0.015 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.019 U 0.019 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.019 U

0.0081 U 0.0079 U 0.0085 U 0.0079 U 0.0079 U 0.0083 U 0.0078 U 0.0079 U

0.0091 U 0.0089 U 0.0095 U 0.0088 U 0.0089 U 0.0093 U 0.0087 U 0.0089 U

0.011 J 0.0077 U 0.0083 U 0.0077 U 0.0077 U 0.0081 U 0.0076 U 0.0099 J

0.016 U 0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U

0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0095 U 0.0093 U 0.01 U 0.0093 U 0.0093 U 0.0097 U 0.0091 U 0.0093 U

0.04 U 0.039 U 0.042 U 0.039 U 0.039 U 0.041 U 0.038 U 0.039 U

0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.095 U 0.093 U 0.1 U 0.093 U 0.093 U 0.097 U 0.092 U 0.093 U

0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U

0.0092 U 0.009 U 0.0096 U 0.0089 U 0.009 U 0.0094 U 0.0088 U 0.009 U

0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.014 U 0.013 U 0.014 U 0.013 U 0.013 U 0.014 U 0.013 U 0.013 U

0.17 U 0.17 U 0.18 U 0.17 U 0.17 U 0.18 U 0.17 U 0.17 U

0.037 J 0.019 J 0.0091 U 0.0084 U 0.015 J 0.0088 U 0.0083 U 0.072 J

0.0092 U 0.009 U 0.0096 U 0.0089 U 0.009 U 0.0094 U 0.0088 U 0.009 U

0.0078 U 0.0076 U 0.0082 U 0.0076 U 0.0076 U 0.0079 U 0.0075 U 0.0076 U

0.077 J 0.033 J 0.036 U 0.033 U 0.04 J 0.035 U 0.033 U 0.19 J

0.016 U 0.016 U 0.017 U 0.015 U 0.016 U 0.016 U 0.015 U 0.016 U

0.027 U 0.027 U 0.029 U 0.027 U 0.027 U 0.028 U 0.026 U 0.027 U

0.51 0.26 0.031 U 0.029 U 0.37 0.03 U 0.068 1.6 

0.59 0.34 0.011 U 0.011 U 0.52 0.011 U 0.08 2.1 

0.84 0.46 0.015 U 0.014 U 1 0.014 U 0.15 3.4 

0.67 0.34 J 0.022 U 0.02 U 0.77 0.021 U 0.097 J 2.5 

0.37 0.19 0.016 U 0.015 U 0.33 0.016 U 0.06 1.2 

0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0084 U 0.0083 U 0.0088 U 0.0082 U 0.0083 U 0.0086 U 0.0081 U 0.0082 U

0.038 J 0.024 J 0.015 U 0.014 U 0.014 U 0.014 U 0.013 U 0.014 U

0.3 J+ 0.068 J+ 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.026 U 0.025 U 0.027 U 0.025 U 0.025 U 0.026 U 0.025 U 0.025 U

0.088 J 0.044 J 0.0093 U 0.0086 U 0.088 J 0.009 U 0.013 J 0.28 J

0.68 0.38 0.01 U 0.0095 U 0.61 0.0099 U 0.11 J 2.3 

0.16 0.078 0.019 U 0.018 U 0.14 0.019 U 0.018 U 0.5 

0.013 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.025 J

0.01 U 0.01 U 0.011 U 0.0099 U 0.01 U 0.01 U 0.0098 U 0.0099 U

0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-071 CFSB-071 CFSB-071 CFSB-071 CFSB-073 CFSB-073 CFSB-073 CFSB-074

5/27/2016 5/27/2016 5/27/2016 5/27/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-071-SO-0-0.5 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12 CFSB-DUP7-SO CFSB-073-SO-0-0.5 CFSB-073-SO-0.5-2 CFSB-073-SO-10-12 CFSB-074-SO-0-0.5

0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.018 U 0.018 U 0.019 U 0.018 U 0.018 U 0.019 U 0.017 U 0.018 U

0.74 0.37 0.011 U 0.01 U 0.63 0.011 U 0.1 J 2.7 

0.023 J 0.01 J 0.0082 U 0.0076 U 0.0076 U 0.0079 U 0.0075 U 0.046 J

0.014 U 0.014 U 0.015 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U

0.01 U 0.0098 U 0.011 U 0.0098 U 0.0098 U 0.01 U 0.0097 U 0.0098 U

0.022 U 0.022 U 0.023 U 0.022 U 0.022 U 0.023 U 0.021 U 0.022 U

0.013 U 0.013 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.59 0.32 0.025 U 0.023 U 0.53 0.024 U 0.072 1.9 

0.0077 U 0.0075 U 0.008 U 0.0075 U 0.0075 U 0.0078 U 0.0074 U 0.0075 U

0.017 J 0.0098 J 0.0095 U 0.0088 U 0.0089 U 0.0093 U 0.0087 U 0.022 J

0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.032 U 0.032 U 0.034 U 0.032 U 0.032 U 0.033 U 0.031 U 0.032 U

0.043 U 0.042 U 0.045 U 0.042 U 0.042 U 0.044 U 0.042 U 0.042 U

0.41 0.18 J 0.01 U 0.0093 U 0.24 J 0.0097 U 0.042 J 1 

0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

1 J+ 0.48 J+ 0.017 U 0.016 U 0.66 0.017 U 0.11 J 2.8 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-075 CFSB-079 CFSB-079 CFSB-079

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0-0.5 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0-0.5 CFSB-079-SO-0.5-2 CFSB-079-SO-10-12

0.029 U 0.029 U 0.031 U 0.031 U 0.031 U 0.031 U 0.03 U 0.03 U

0.025 U 0.025 U 0.027 U 0.027 U 0.027 U 0.027 U 0.026 U 0.026 U

0.092 U 0.092 U 0.097 U 0.096 U 0.096 U 0.098 U 0.095 U 0.093 U

0.014 U 0.014 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.014 U

0.032 U 0.032 U 0.034 U 0.034 U 0.034 U 0.034 U 0.033 U 0.033 U

0.034 U 0.034 U 0.036 U 0.036 U 0.036 U 0.036 U 0.035 U 0.035 U

0.0097 U 0.0097 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0099 U

0.0081 U 0.0081 U 0.0086 U 0.0085 U 0.0084 U 0.0087 U 0.0084 U 0.0082 U

0.075 U 0.075 U 0.08 U 0.079 U 0.079 U 0.081 U 0.078 U 0.077 U

0.26 U 0.26 U 0.27 U 0.27 U 0.27 U 0.28 U 0.27 U 0.26 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U

0.018 U 0.018 U 0.019 U 0.019 U 0.019 U 0.02 U 0.019 U 0.019 U

0.0078 U 0.0078 U 0.0082 U 0.0081 U 0.0081 U 0.0083 U 0.008 U 0.0079 U

0.0087 U 0.0087 U 0.0092 U 0.0091 U 0.0091 U 0.0093 U 0.009 U 0.0089 U

0.0076 U 0.0076 U 0.008 U 0.0079 U 0.0079 U 0.0081 U 0.0078 U 0.0077 U

0.015 U 0.015 U 0.016 U 0.016 U 0.016 U 0.016 U 0.015 U 0.015 U

0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0091 U 0.0091 U 0.0097 U 0.0095 U 0.0095 U 0.0098 U 0.0094 U 0.0093 U

0.038 U 0.038 U 0.041 U 0.04 U 0.04 U 0.041 U 0.04 U 0.039 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.01 U

0.091 U 0.091 U 0.097 U 0.096 U 0.096 U 0.098 U 0.094 U 0.093 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U

0.0088 U 0.0088 U 0.0093 U 0.0092 U 0.0092 U 0.0094 U 0.0091 U 0.009 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U

0.013 U 0.013 U 0.014 U 0.014 U 0.014 U 0.014 U 0.013 U 0.013 U

0.16 U 0.16 U 0.17 U 0.17 U 0.17 U 0.18 U 0.17 U 0.17 U

0.0083 U 0.0091 J 0.035 J 0.019 J 0.0087 U 0.015 J 0.0086 U 0.0084 U

0.0088 U 0.0088 U 0.0093 U 0.0092 U 0.0092 U 0.0094 U 0.0091 U 0.009 U

0.0075 U 0.0075 U 0.0079 U 0.0078 U 0.0078 U 0.008 U 0.0077 U 0.0076 U

0.033 U 0.033 U 0.1 J 0.044 J 0.034 U 0.038 J 0.034 U 0.033 U

0.015 U 0.015 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U

0.026 U 0.026 U 0.028 U 0.027 U 0.027 U 0.028 U 0.027 U 0.027 U

0.03 J 0.22 0.43 0.37 0.12 0.26 0.03 U 0.029 U

0.021 J 0.31 0.51 0.48 0.18 0.37 0.011 U 0.035 

0.038 0.49 0.87 0.81 0.3 0.73 0.014 U 0.067 

0.02 U 0.34 0.54 0.48 0.19 J 2.5 0.02 U 0.18 J

0.015 U 0.19 0.33 0.33 0.11 0.3 0.015 U 0.038 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0081 U 0.0081 U 0.0086 U 0.0085 U 0.0084 U 0.0087 U 0.0084 U 0.0082 U

0.013 U 0.013 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.011 U 0.011 U 0.052 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.025 U 0.025 U 0.026 U 0.026 U 0.026 U 0.026 U 0.025 U 0.025 U

0.0085 U 0.043 J 0.096 J 0.071 J 0.027 J 0.096 J 0.0088 U 0.012 J

0.025 J 0.32 J 0.62 0.56 0.21 J 0.42 0.0096 U 0.045 J

0.018 U 0.063 0.13 0.074 0.019 U 0.28 0.018 U 0.018 U

0.01 U 0.01 U 0.023 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0097 U 0.0097 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0099 U

0.0099 U 0.0099 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-075 CFSB-079 CFSB-079 CFSB-079

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0-0.5 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0-0.5 CFSB-079-SO-0.5-2 CFSB-079-SO-10-12

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U

0.017 U 0.017 U 0.018 U 0.018 U 0.018 U 0.019 U 0.018 U 0.018 U

0.038 J 0.38 0.9 0.62 0.21 J 0.46 0.01 U 0.044 J

0.0075 U 0.0075 U 0.035 J 0.0078 U 0.0078 U 0.0085 J 0.0077 U 0.0076 U

0.014 U 0.014 U 0.015 U 0.015 U 0.015 U 0.015 U 0.014 U 0.014 U

0.0096 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0098 U

0.021 U 0.021 U 0.023 U 0.022 U 0.022 U 0.023 U 0.022 U 0.022 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.023 U 0.25 0.45 0.4 0.15 1.3 0.024 U 0.093 

0.0073 U 0.0074 U 0.0078 U 0.0077 U 0.0077 U 0.0079 U 0.0076 U 0.0075 U

0.0087 U 0.0087 U 0.0092 U 0.0091 U 0.0091 U 0.0093 U 0.009 U 0.0089 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.031 U 0.031 U 0.033 U 0.033 U 0.032 U 0.033 U 0.032 U 0.032 U

0.041 U 0.041 U 0.044 U 0.043 U 0.043 U 0.044 U 0.043 U 0.042 U

0.025 J 0.15 J 0.46 0.26 J 0.088 J 0.16 J 0.0094 U 0.018 J

0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U

0.036 J 0.39 0.85 0.64 0.21 J 0.45 0.016 U 0.047 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-080 CFSB-080 CFSB-080 CFSB-082 CFSB-082 CFSB-082 CFSB-084 CFSB-084

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-080-SO-0-0.5 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12 CFSB-082-SO-0-0.5 CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0-0.5 CFSB-084-SO-0.5-2

0.031 U 0.032 U 0.03 U 0.03 U 0.031 U 0.031 U 0.03 U 0.032 U

0.027 U 0.028 U 0.026 U 0.026 U 0.027 U 0.027 U 0.026 U 0.028 U

0.096 U 0.099 U 0.093 U 0.094 U 0.098 U 0.098 U 0.095 U 0.1 U

0.015 U 0.015 U 0.014 U 0.014 U 0.015 U 0.015 U 0.015 U 0.016 U

0.034 U 0.035 U 0.033 U 0.033 U 0.035 U 0.035 U 0.033 UJ 0.036 U

0.036 U 0.037 U 0.035 U 0.035 U 0.037 U 0.037 U 0.035 U 0.038 U

0.01 U 0.011 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U

0.0084 U 0.0088 U 0.0082 U 0.0083 U 0.0087 U 0.0087 U 0.0083 U 0.009 U

0.079 U 0.082 U 0.076 U 0.077 U 0.081 U 0.081 U 0.078 U 0.084 U

0.27 U 0.28 U 0.26 U 0.27 U 0.28 U 0.28 U 0.27 UJ 0.29 U

0.014 U 0.015 U 0.014 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U

0.019 U 0.02 U 0.019 U 0.019 U 0.02 U 0.02 U 0.019 U 0.02 U

0.0081 U 0.0084 U 0.0079 U 0.008 U 0.0084 U 0.0084 U 0.008 U 0.0086 U

0.0091 U 0.0094 U 0.0088 U 0.0089 U 0.0094 U 0.0094 U 0.009 U 0.0097 U

0.0079 U 0.0082 U 0.1 J 0.0077 U 0.0081 U 0.0081 U 0.0078 U 0.0084 U

0.016 U 0.016 U 0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.017 U

0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.0095 U 0.0099 U 0.0093 U 0.0093 U 0.0098 U 0.0098 U 0.0094 U 0.01 U

0.04 U 0.041 U 0.039 U 0.039 U 0.041 U 0.041 U 0.039 U 0.042 U

0.011 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.095 U 0.099 U 0.093 U 0.094 U 0.098 U 0.098 U 0.094 UJ 0.1 U

0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.016 U

0.0092 U 0.0095 U 0.0089 U 0.009 U 0.0095 U 0.0095 U 0.0091 U 0.0098 U

0.011 U 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.014 U 0.014 U 0.013 U 0.013 U 0.014 U 0.014 U 0.013 U 0.014 U

0.17 U 0.18 U 0.17 U 0.17 U 0.18 U 0.18 U 0.17 U 0.18 U

0.0087 U 0.009 U 0.016 J 0.014 J 0.0089 U 0.0089 U 0.03 J 0.0092 U

0.0092 U 0.0095 U 0.0089 U 0.009 U 0.0095 U 0.0095 U 0.0091 U 0.0098 U

0.0078 U 0.0081 U 0.0076 U 0.0076 U 0.008 U 0.008 U 0.0077 U 0.0083 U

0.034 U 0.035 U 0.033 U 0.045 J 0.035 U 0.035 U 0.06 J 0.036 U

0.016 U 0.016 U 0.015 U 0.016 U 0.016 U 0.016 U 0.016 U 0.017 U

0.027 U 0.028 U 0.026 U 0.027 U 0.028 U 0.028 U 0.027 U 0.029 U

0.13 0.031 U 0.059 0.3 0.031 U 0.031 U 0.48 0.063 

0.17 0.011 U 0.074 0.38 0.011 U 0.011 U 0.68 0.072 

0.39 0.014 U 0.13 0.9 0.017 J 0.014 U 1.3 0.15 

0.47 0.021 U 0.15 J 0.83 0.021 U 0.021 U 0.95 0.13 J

0.14 0.016 U 0.058 0.33 0.016 U 0.016 U 0.52 0.063 

0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U

0.0084 U 0.0088 U 0.0082 U 0.0083 U 0.0087 U 0.0087 U 0.0083 U 0.009 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U

0.011 U 0.011 U 0.011 U 0.031 J 0.011 U 0.011 U 0.036 J 0.012 U

0.026 U 0.027 U 0.025 U 0.025 U 0.027 U 0.026 U 0.025 U 0.027 U

0.05 J 0.0092 U 0.015 J 0.085 J 0.0091 U 0.0091 U 0.099 J 0.014 J

0.22 J 0.01 U 0.08 J 0.5 0.014 J 0.01 U 0.81 0.096 J

0.065 0.019 U 0.02 J 0.1 0.019 U 0.019 U 0.16 0.02 U

0.011 U 0.011 U 0.021 J 0.011 U 0.011 U 0.011 U 0.012 J 0.012 U

0.01 U 0.011 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U

0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-080 CFSB-080 CFSB-080 CFSB-082 CFSB-082 CFSB-082 CFSB-084 CFSB-084

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-080-SO-0-0.5 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12 CFSB-082-SO-0-0.5 CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0-0.5 CFSB-084-SO-0.5-2

0.011 U 0.011 U 0.081 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.018 U 0.019 U 0.018 U 0.018 U 0.019 U 0.019 U 0.018 U 0.019 U

0.22 J 0.011 U 0.087 J 0.49 0.016 J 0.014 J 0.92 0.083 J

0.0078 U 0.0081 U 0.013 J 0.011 J 0.008 U 0.008 U 0.02 J 0.0083 U

0.015 U 0.015 U 0.014 U 0.014 U 0.091 0.015 U 0.014 U 0.015 U

0.01 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U

0.022 U 0.023 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 UJ 0.024 U

0.013 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U

0.23 0.025 U 0.081 0.48 0.025 U 0.024 U 0.84 0.094 

0.0077 U 0.008 U 0.0075 U 0.0075 U 0.0079 U 0.0079 U 0.0076 U 0.0082 U

0.0091 U 0.0094 U 0.67 0.0089 U 0.0094 U 0.0094 U 0.011 J 0.0097 U

0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U

0.032 U 0.034 U 0.032 U 0.032 U 0.033 U 0.033 U 0.032 U 0.035 U

0.043 U 0.045 U 0.042 U 0.042 U 0.045 U 0.045 U 0.043 UJ 0.046 U

0.082 J 0.0099 U 0.045 J 0.19 J 0.012 J 0.0098 U 0.34 J 0.038 J

0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U

0.23 J 0.017 U 0.093 J 0.56 0.018 J 0.017 U 0.92 0.11 J+
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-084 CFSB-086 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-087 CFSB-088

5/27/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-084-SO-10-12 CFSB-086-SO-0-0.5 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0-0.5 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0-0.5

0.03 U 0.03 U 0.031 U 0.03 U 0.031 U 0.031 U 0.03 U 0.031 U

0.026 U 0.026 U 0.027 U 0.026 U 0.027 U 0.027 U 0.026 U 0.027 U

0.094 U 0.094 U 0.096 U 0.093 U 0.097 U 0.096 U 0.093 U 0.096 U

0.014 U 0.014 U 0.015 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U

0.033 U 0.033 U 0.034 U 0.033 U 0.034 U 0.034 U 0.033 U 0.034 U

0.035 U 0.035 U 0.036 U 0.035 U 0.036 U 0.036 U 0.035 U 0.036 U

0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U

0.0083 U 0.0083 U 0.0085 U 0.0082 U 0.0086 U 0.0085 U 0.0082 U 0.0085 U

0.077 U 0.077 U 0.079 U 0.076 U 0.08 U 0.079 U 0.077 U 0.079 U

0.26 U 0.26 U 0.27 U 0.26 U 0.28 U 0.27 U 0.26 U 0.27 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.019 U 0.019 U 0.019 U 0.018 U 0.019 U 0.019 U 0.019 U 0.019 U

0.0079 U 0.0079 U 0.0081 U 0.0079 U 0.0083 U 0.0082 U 0.0079 U 0.0082 U

0.0089 U 0.0089 U 0.0091 U 0.0088 U 0.0093 U 0.0091 U 0.0089 U 0.0091 U

0.0077 U 0.0077 U 0.0079 U 0.0077 U 0.008 U 0.0079 U 0.0077 U 0.0079 U

0.015 U 0.015 U 0.016 U 0.015 U 0.016 U 0.016 U 0.015 U 0.016 U

0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0093 U 0.0093 U 0.0096 U 0.0092 U 0.0097 U 0.0096 U 0.0093 U 0.0096 U

0.039 U 0.039 U 0.04 U 0.039 U 0.041 U 0.04 U 0.039 U 0.04 U

0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.093 U 0.093 U 0.096 U 0.093 U 0.097 U 0.096 U 0.093 U 0.096 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.015 U

0.009 U 0.009 U 0.0092 U 0.0089 U 0.0094 U 0.0093 U 0.009 U 0.0092 U

0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.013 U 0.013 U 0.014 U 0.013 U 0.014 U 0.014 U 0.013 U 0.014 U

0.17 U 0.17 U 0.17 U 0.17 U 0.18 U 0.17 U 0.17 U 0.17 U

0.0085 U 0.04 J 0.0087 U 0.0084 U 0.028 J 0.024 J 0.015 J 0.021 J

0.009 U 0.009 U 0.0092 U 0.0089 U 0.0094 U 0.0093 U 0.009 U 0.0092 U

0.0076 U 0.0076 U 0.0078 U 0.0076 U 0.0079 U 0.0078 U 0.0076 U 0.0078 U

0.033 U 0.078 J 0.034 U 0.033 U 0.068 J 0.046 J 0.039 J 0.043 J

0.016 U 0.016 U 0.016 U 0.015 U 0.016 U 0.016 U 0.016 U 0.016 U

0.027 U 0.027 U 0.027 U 0.026 U 0.028 U 0.027 U 0.027 U 0.027 U

0.072 0.4 0.094 0.13 0.44 0.23 0.22 0.3 

0.088 0.49 0.12 0.16 0.61 0.35 0.31 0.42 

0.16 0.89 0.2 0.27 1.4 0.7 0.71 0.97 

0.11 J 0.69 0.14 J 0.21 J 1.2 0.7 0.61 0.61 

0.058 0.34 0.085 0.11 0.43 0.29 0.21 0.016 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0083 U 0.0083 U 0.0085 U 0.0082 U 0.0086 U 0.0085 U 0.0082 U 0.0085 U

0.014 U 0.022 J 0.014 U 0.019 J 0.023 J 0.019 J 0.036 J 0.014 U

0.011 U 1.4 0.46 0.043 J 0.016 J 0.015 J 0.011 U 0.011 U

0.025 U 0.025 U 0.026 U 0.025 U 0.026 U 0.026 U 0.025 U 0.026 U

0.014 J 0.13 J 0.028 J 0.038 J 0.2 J 0.099 J 0.09 J 0.089 J

0.099 J 0.64 0.15 J 0.2 J 0.85 0.48 0.44 0.55 

0.027 J 0.15 0.039 0.048 0.24 0.16 0.12 0.12 

0.011 U 0.013 J 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U

0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-084 CFSB-086 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-087 CFSB-088

5/27/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-084-SO-10-12 CFSB-086-SO-0-0.5 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0-0.5 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0-0.5

0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U

0.018 U 0.018 U 0.018 U 0.018 U 0.019 U 0.018 U 0.018 U 0.018 U

0.097 J 0.76 0.19 J 0.23 J 0.76 0.43 0.37 0.52 

0.0076 U 0.029 J 0.0078 U 0.0076 U 0.02 J 0.019 J 0.011 J 0.017 J

0.014 U 0.014 U 0.015 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U

0.0098 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U

0.022 U 0.022 U 0.022 U 0.022 U 0.023 U 0.022 U 0.022 U 0.022 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.097 0.6 0.12 0.19 1.1 0.63 0.54 0.48 

0.0075 U 0.0075 U 0.0077 U 0.0074 U 0.0078 U 0.0077 U 0.0075 U 0.0077 U

0.0089 U 0.009 J 0.0091 U 0.0088 U 0.01 J 0.011 J 0.0089 U 0.0091 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.032 U 0.032 U 0.033 U 0.031 U 0.033 U 0.033 U 0.032 U 0.033 U

0.042 U 0.042 U 0.043 U 0.042 U 0.044 U 0.044 U 0.042 U 0.044 U

0.047 J 0.35 0.075 J 0.079 J 0.29 J 0.21 J 0.17 J 0.25 J

0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U

0.13 J+ 0.6 0.15 J 0.17 J 0.61 0.4 0.36 0.67 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-088 CFSB-088 CFSB-092 CFSB-092 CFSB-092 CFSB-094 CFSB-094 CFSB-094

5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/24/2016 5/24/2016 5/24/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-088-SO-0.5-2 CFSB-088-SO-10-12 CFSB-092-SO-0-0.5 CFSB-092-SO-0.5-2 CFSB-092-SO-10-12 CFSB-094-SO-0-0.5 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12

0.03 U 0.029 U 0.03 U 0.031 U 0.029 U 0.03 U 0.029 U 0.029 U

0.026 U 0.026 U 0.027 U 0.027 U 0.026 U 0.027 U 0.026 U 0.026 U

0.095 U 0.092 U 0.095 U 0.097 U 0.092 U 0.095 U 0.092 U 0.092 U

0.015 U 0.014 U 0.015 U 0.015 U 0.014 U 0.015 U 0.014 U 0.014 U

0.033 U 0.032 U 0.034 U 0.034 U 0.032 U 0.034 U 0.032 U 0.032 U

0.035 U 0.034 U 0.036 U 0.036 U 0.034 U 0.036 U 0.034 U 0.034 U

0.01 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.0097 U

0.0084 U 0.0081 U 0.0084 U 0.0085 U 0.0081 U 0.0084 U 0.0081 U 0.0081 U

0.078 U 0.076 U 0.079 U 0.079 U 0.076 U 0.078 U 0.076 U 0.075 U

0.27 U 0.26 U 0.27 U 0.27 U 0.26 U 0.27 U 0.26 U 0.26 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.019 U 0.018 U 0.019 U 0.019 U 0.018 U 0.019 U 0.018 U 0.018 U

0.008 U 0.0078 U 0.0081 U 0.0082 U 0.0078 U 0.0081 U 0.0078 U 0.0078 U

0.009 U 0.0087 U 0.0091 U 0.0092 U 0.0087 U 0.0091 U 0.0088 U 0.0087 U

0.0078 U 0.0076 U 0.0079 U 0.008 U 0.0076 U 0.0079 U 0.0076 U 0.0088 J

0.015 U 0.015 U 0.016 U 0.016 U 0.015 U 0.016 U 0.015 U 0.015 U

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0094 U 0.0091 U 0.0095 U 0.0096 U 0.0092 U 0.0095 U 0.0092 U 0.0091 U

0.04 U 0.038 U 0.04 U 0.04 U 0.038 U 0.04 U 0.039 U 0.038 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U

0.095 U 0.092 U 0.095 U 0.096 U 0.092 U 0.095 U 0.092 U 0.091 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.015 U 0.015 U

0.0091 U 0.0088 U 0.0092 U 0.0093 U 0.0088 U 0.0092 U 0.0089 U 0.0088 U

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U

0.013 U 0.013 U 0.014 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.16 U

0.032 J 0.0083 U 0.036 J 0.0099 J 0.0083 U 0.027 J 0.032 J 0.038 J

0.0091 U 0.0088 U 0.0092 U 0.0093 U 0.0088 U 0.013 J 0.0089 U 0.0088 U

0.0077 U 0.0075 U 0.0078 U 0.0079 U 0.0075 U 0.0079 J 0.0075 U 0.0075 U

0.06 J 0.033 U 0.059 J 0.034 U 0.033 U 0.065 J 0.046 J 0.047 J

0.016 U 0.015 U 0.016 U 0.016 U 0.015 U 0.016 U 0.015 U 0.015 U

0.027 U 0.026 U 0.027 U 0.028 U 0.026 U 0.027 U 0.026 U 0.026 U

0.45 0.029 J 0.23 0.15 0.029 U 0.21 0.17 0.075 

0.59 0.026 J 0.28 0.2 0.01 U 0.28 0.18 0.06 

1.4 0.072 0.47 0.4 0.013 U 0.41 0.27 0.1 

0.79 0.031 J 0.31 J 0.28 J 0.02 U 0.92 0.27 J 0.11 J

0.015 U 0.015 U 0.2 0.13 0.015 U 0.18 0.11 0.042 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.0084 U 0.0081 U 0.0084 U 0.0085 U 0.0081 U 0.0084 U 0.0081 U 0.0081 U

0.014 U 0.013 U 0.014 U 0.014 U 0.013 U 0.12 J 0.064 J 0.061 J

0.015 J 0.011 U 0.011 U 0.011 U 0.011 U 0.05 J 0.011 U 0.011 U

0.026 U 0.025 U 0.026 U 0.026 U 0.025 U 0.026 U 0.025 U 0.025 U

0.12 J 0.0085 U 0.052 J 0.04 J 0.0085 U 0.057 J 0.038 J 0.025 J

0.84 0.042 J 0.3 J 0.23 J 0.0094 U 0.33 J 0.24 J 0.097 J

0.14 0.018 U 0.069 0.057 0.018 U 0.12 J+ 0.054 J+ 0.023 J+

0.012 J 0.01 U 0.017 J 0.011 U 0.01 U 0.011 U 0.011 J 0.015 J

0.01 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.0097 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-088 CFSB-088 CFSB-092 CFSB-092 CFSB-092 CFSB-094 CFSB-094 CFSB-094

5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/24/2016 5/24/2016 5/24/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-088-SO-0.5-2 CFSB-088-SO-10-12 CFSB-092-SO-0-0.5 CFSB-092-SO-0.5-2 CFSB-092-SO-10-12 CFSB-094-SO-0-0.5 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12

0.011 U 0.01 U 0.011 U 0.011 U 0.01 U 0.085 J 0.02 J 0.01 U

0.018 U 0.017 U 0.018 U 0.018 U 0.017 U 0.018 U 0.018 U 0.017 U

0.78 0.044 J 0.4 0.25 J 0.01 U 0.42 0.35 0.18 J

0.021 J 0.0075 U 0.028 J 0.0079 U 0.0075 U 0.02 J 0.021 J 0.03 J

0.014 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U 0.014 U 0.014 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.0097 U 0.0096 U

0.022 U 0.021 U 0.022 U 0.023 U 0.021 U 0.022 UJ 0.022 UJ 0.021 UJ

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.64 0.025 J 0.26 0.22 0.023 U 0.56 J+ 0.22 J+ 0.083 J+

0.0076 U 0.0074 U 0.0077 U 0.0078 U 0.0074 U 0.0077 U 0.0074 U 0.0074 U

0.011 J 0.0087 U 0.022 J 0.0092 U 0.0087 U 0.0091 U 0.0088 U 0.025 J

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.032 U 0.031 U 0.032 U 0.033 U 0.031 U 0.032 U 0.031 U 0.031 U

0.043 U 0.042 U 0.043 U 0.044 U 0.042 U 0.043 U 0.042 U 0.041 U

0.34 J 0.025 J 0.26 J 0.11 J 0.0092 U 0.24 J 0.25 J 0.2 J

0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

1 0.048 J 0.42 0.25 J 0.016 U 0.4 0.35 0.19 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-095 CFSB-095 CFSB-095 CFSB-097 CFSB-097 CFSB-097 CFSB-098 CFSB-098

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-095-SO-0-0.5 CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12 CFSB-097-SO-0-0.5 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12 CFSB-098-SO-0-0.5 CFSB-098-SO-0.5-2

0.032 U 0.03 U 0.031 U 0.033 U 0.032 U 0.029 U 0.032 U 0.03 U

0.028 U 0.026 U 0.027 U 0.029 U 0.028 U 0.025 U 0.028 U 0.026 U

0.099 U 0.094 U 0.099 U 0.1 U 0.1 U 0.09 U 0.1 U 0.094 U

0.015 U 0.014 U 0.015 U 0.016 UJ 0.015 UJ 0.014 UJ 0.015 UJ 0.014 UJ

0.035 U 0.033 U 0.035 U 0.036 U 0.035 U 0.032 U 0.035 U 0.033 U

0.037 U 0.035 U 0.037 U 0.038 U 0.037 U 0.034 U 0.037 U 0.035 U

0.011 U 0.01 U 0.01 U 0.011 U 0.011 U 0.0096 U 0.011 U 0.0099 U

0.0088 U 0.0083 U 0.0087 U 0.0091 U 0.0088 U 0.008 U 0.0088 U 0.0083 U

0.082 U 0.077 U 0.081 U 0.084 U 0.082 U 0.074 U 0.082 U 0.077 U

0.28 U 0.27 U 0.28 U 0.29 U 0.28 U 0.25 U 0.28 U 0.26 U

0.015 U 0.014 U 0.015 U 0.015 U 0.015 U 0.013 U 0.015 U 0.014 U

0.02 U 0.019 U 0.02 U 0.02 U 0.02 U 0.018 U 0.02 U 0.019 U

0.0084 U 0.008 U 0.0084 U 0.0087 U 0.0085 U 0.0076 U 0.0085 U 0.0079 U

0.0094 U 0.0089 U 0.0094 U 0.0098 U 0.0095 U 0.0086 U 0.0095 U 0.0089 U

0.0082 U 0.0077 U 0.0081 U 0.0085 U 0.0083 U 0.0074 U 0.013 J 0.0077 U

0.016 U 0.015 U 0.016 U 0.017 U 0.016 U 0.015 U 0.016 U 0.015 U

0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.011 U 0.012 U 0.012 U

0.012 U 0.012 U 0.012 U 0.013 U 0.013 U 0.011 U 0.013 U 0.012 U

0.0099 U 0.0093 U 0.0098 U 0.01 U 0.013 J 0.009 U 0.01 U 0.0093 U

0.042 U 0.039 U 0.041 U 0.043 U 0.042 U 0.038 U 0.042 U 0.039 U

0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U

0.099 U 0.094 U 0.098 U 0.1 U 0.1 U 0.09 U 0.1 U 0.093 U

0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.016 U 0.015 U 0.016 U 0.016 U 0.016 U 0.014 U 0.016 U 0.015 U

0.0096 U 0.009 U 0.0095 U 0.0099 U 0.0096 U 0.0087 U 0.0096 U 0.009 U

0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U

0.014 U 0.013 U 0.014 U 0.015 U 0.014 U 0.013 U 0.014 U 0.013 U

0.18 U 0.17 U 0.18 U 0.18 U 0.18 U 0.16 U 0.18 U 0.17 U

0.029 J 0.0085 U 0.0089 U 0.0095 J 0.013 J 0.0082 U 0.067 J 0.0085 U

0.0096 U 0.009 U 0.0095 U 0.0099 U 0.0096 U 0.0087 U 0.0096 U 0.009 U

0.0081 U 0.0076 U 0.008 U 0.0084 U 0.0082 U 0.0073 U 0.0082 U 0.0076 U

0.052 J 0.033 U 0.035 U 0.036 U 0.036 U 0.032 U 0.17 J 0.033 U

0.017 U 0.016 U 0.016 U 0.017 U 0.017 U 0.015 U 0.017 U 0.016 U

0.028 U 0.027 U 0.028 U 0.029 U 0.029 U 0.026 U 0.029 U 0.027 U

0.3 0.038 0.031 U 0.032 U 0.13 0.028 U 1.5 0.14 

0.4 0.046 0.012 J 0.012 U 0.15 0.01 U 2 0.16 

0.78 0.076 0.02 J 0.028 J 0.22 0.013 U 2.9 0.27 

0.59 0.043 J 0.021 U 0.032 J 0.28 J 0.019 U 2.8 0.28 J

0.32 0.03 J 0.016 U 0.017 U 0.077 0.015 U 0.96 0.099 

0.012 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.0088 U 0.0083 U 0.0087 U 0.0091 U 0.0088 U 0.008 U 0.0088 U 0.0083 U

0.046 J 0.014 U 0.014 U 0.015 U 0.015 U 0.013 U 0.065 J 0.014 U

0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.01 U 0.012 U 0.011 U

0.027 U 0.025 U 0.027 U 0.028 U 0.027 U 0.024 U 0.027 U 0.025 U

0.069 J 0.0087 U 0.0092 U 0.0095 U 0.03 J 0.0084 U 0.2 J 0.028 J

0.55 0.057 J 0.022 J 0.022 J 0.18 J 0.0092 U 2.2 0.19 J

0.12 J+ 0.018 U 0.019 U 0.02 U 0.032 J 0.018 U 0.53 0.049 

0.013 J 0.011 U 0.011 U 0.012 U 0.011 U 0.01 U 0.036 J 0.011 U

0.011 U 0.01 U 0.01 U 0.011 U 0.011 U 0.0096 U 0.011 U 0.0099 U

0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-095 CFSB-095 CFSB-095 CFSB-097 CFSB-097 CFSB-097 CFSB-098 CFSB-098

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-095-SO-0-0.5 CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12 CFSB-097-SO-0-0.5 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12 CFSB-098-SO-0-0.5 CFSB-098-SO-0.5-2

0.011 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U 0.01 U

0.019 U 0.018 U 0.019 U 0.02 U 0.019 U 0.017 U 0.019 U 0.018 U

0.57 0.071 J 0.021 J 0.051 J 0.26 J 0.01 U 2.5 0.23 J

0.022 J 0.0076 U 0.008 U 0.0085 J 0.011 J 0.0073 U 0.049 J 0.009 J

0.015 U 0.014 U 0.015 U 0.016 U 0.015 U 0.014 U 0.015 U 0.014 U

0.01 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0095 U 0.011 U 0.0098 U

0.023 UJ 0.022 UJ 0.023 UJ 0.024 U 0.023 U 0.021 U 0.023 U 0.022 U

0.014 U 0.013 U 0.014 U 0.014 U 0.014 U 0.012 U 0.014 U 0.013 U

0.55 J+ 0.042 J+ 0.025 U 0.029 J 0.23 0.022 U 2.9 0.3 

0.008 U 0.0075 U 0.56 0.0082 U 0.0081 U 0.0072 U 0.008 U 0.0075 U

0.01 J 0.0089 U 0.0094 U 0.0098 U 0.0095 U 0.0086 U 0.032 J 0.0089 U

0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.012 U 0.013 U 0.013 U 0.011 U 0.013 U 0.012 U

0.034 U 0.032 U 0.033 U 0.035 U 0.034 U 0.031 U 0.034 U 0.032 U

0.045 U 0.042 U 0.045 U 0.046 U 0.045 U 0.041 U 0.045 U 0.042 U

0.31 J 0.051 J 0.015 J 0.047 J 0.16 J 0.009 U 1.2 0.13 J

0.012 U 0.011 U 0.012 U 0.013 U 0.012 U 0.011 U 0.012 U 0.011 U

0.62 0.07 J 0.022 J 0.043 J 0.23 J 0.015 U 2.4 0.25 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-098 CFSB-099 CFSB-099 CFSB-099 CFSB-100 CFSB-100 CFSB-100 CFSB-101

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 7/21/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-098-SO-10-12 CFSB-099-SO-0-0.5 CFSB-099-SO-0.5-2 CFSB-099-SO-10-12 CFSB-100-SO-0-0.5 CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0-0.5

0.029 U 0.037 U 0.03 U 0.03 U 0.03 U 0.03 U 0.031 U 0.038 U

0.026 U 0.033 U 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.034 U

0.092 U 0.12 U 0.093 U 0.093 U 0.093 U 0.093 U 0.096 U 0.12 U

0.014 UJ 0.018 U 0.014 UJ 0.014 UJ 0.014 UJ 0.014 UJ 0.015 UJ 0.019 U

0.032 U 0.041 U 0.033 U 0.033 U 0.033 U 0.033 U 0.034 U 0.042 U

0.034 U 0.044 U 0.034 U 0.034 U 0.034 U 0.035 U 0.036 U 0.045 U

0.0098 U 0.012 U 0.0098 U 0.0099 U 0.0098 U 0.0099 U 0.01 U 0.013 U

0.0081 U 0.01 U 0.0082 U 0.0082 U 0.0082 U 0.0082 U 0.0085 U 0.011 U

0.076 U 0.096 U 0.076 U 0.076 U 0.076 U 0.076 U 0.079 U 0.099 U

0.26 U 0.33 U 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 0.34 U

0.014 U 0.017 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.018 U

0.018 U 0.023 U 0.018 U 0.018 U 0.018 U 0.019 U 0.019 U 0.024 U

0.0078 U 0.0099 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0082 U 0.01 U

0.0088 U 0.011 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0092 U 0.011 U

0.0076 U 0.0097 U 0.0076 U 0.0077 U 0.0076 U 0.0077 U 0.008 U 0.01 J

0.015 U 0.019 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.02 U

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.015 U

0.012 U 0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.015 U

0.0092 U 0.012 U 0.0092 U 0.0092 U 0.0092 U 0.0093 U 0.0096 U 0.012 U

0.038 U 0.049 U 0.039 U 0.039 U 0.039 U 0.039 U 0.04 U 0.05 U

0.01 U 0.013 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.013 U

0.092 U 0.12 U 0.092 U 0.092 U 0.092 U 0.093 U 0.096 U 0.12 U

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.014 U

0.015 U 0.019 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.019 U

0.0089 U 0.011 U 0.0089 U 0.0089 U 0.0089 U 0.0089 U 0.0093 U 0.012 U

0.01 U 0.013 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.014 U

0.013 U 0.017 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.017 U

0.17 U 0.21 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.22 U

0.0083 U 0.011 U 0.0084 U 0.0084 U 0.0084 U 0.0084 U 0.0087 U 0.011 U

0.0089 U 0.011 U 0.0089 U 0.0089 U 0.0089 U 0.0089 U 0.0093 U 0.012 U

0.0075 U 0.0095 U 0.0075 U 0.0075 U 0.0075 U 0.0076 U 0.0079 U 0.0098 U

0.033 U 0.042 U 0.033 U 0.033 U 0.033 U 0.033 U 0.034 U 0.043 U

0.015 U 0.019 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.02 U

0.026 U 0.033 U 0.026 U 0.026 U 0.026 U 0.026 U 0.027 U 0.038 J

0.029 U 0.045 J 0.029 J 0.029 U 0.14 0.094 0.03 U 0.042 J

0.01 U 0.055 J 0.024 J 0.01 U 0.15 0.091 0.011 U 0.014 U

0.013 U 0.12 J 0.039 0.014 U 0.28 0.19 0.014 U 0.084 

0.02 U 0.058 J 0.033 J 0.02 U 0.27 J 0.14 J 0.021 U 0.057 J+

0.015 U 0.019 UJ 0.015 U 0.015 U 0.077 0.063 0.016 U 0.022 J

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.014 U

0.0081 U 0.01 U 0.0082 U 0.0082 U 0.0082 U 0.0082 U 0.0085 U 0.011 U

0.016 J 0.038 J 0.14 J 0.015 J 0.016 J 0.019 J 0.014 U 0.018 U

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.014 U

0.025 U 0.032 U 0.025 U 0.025 U 0.025 U 0.025 U 0.026 U 0.032 U

0.0085 U 0.011 J 0.0086 U 0.0086 U 0.02 J 0.01 J 0.0089 U 0.011 U

0.0094 U 0.089 J 0.03 J 0.0094 U 0.18 J 0.14 J 0.0098 U 0.067 J

0.018 U 0.023 UJ 0.018 U 0.018 U 0.053 0.024 J 0.019 U 0.023 U

0.01 U 0.013 U 0.01 U 0.01 U 0.01 U 0.011 U 0.011 U 0.014 U

0.0098 U 0.012 U 0.0098 U 0.0099 U 0.0098 U 0.0099 U 0.01 U 0.013 U

0.01 U 0.013 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.013 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-098 CFSB-099 CFSB-099 CFSB-099 CFSB-100 CFSB-100 CFSB-100 CFSB-101

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 7/21/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-098-SO-10-12 CFSB-099-SO-0-0.5 CFSB-099-SO-0.5-2 CFSB-099-SO-10-12 CFSB-100-SO-0-0.5 CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0-0.5

0.01 U 0.013 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.014 U

0.018 U 0.022 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.023 U

0.01 U 0.079 J 0.042 J 0.01 U 0.21 J 0.13 J 0.011 U 0.053 J

0.0075 U 0.0095 U 0.0075 U 0.0075 U 0.0075 U 0.0076 U 0.0079 U 0.0098 U

0.014 U 0.018 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.018 U

0.0097 U 0.012 U 0.0097 U 0.0097 U 0.0097 U 0.0098 U 0.01 U 0.013 U

0.021 U 0.027 UJ 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U 0.028 U

0.013 U 0.016 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.017 U

0.023 U 0.06 J 0.036 0.023 U 0.27 0.15 0.024 U 0.061 J+

0.0074 U 0.0094 U 0.0074 U 0.0074 U 0.0074 U 0.0075 U 0.0077 U 0.0097 U

0.0088 U 0.011 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0092 U 0.011 U

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.014 U

0.012 U 0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.015 U

0.031 U 0.04 U 0.031 U 0.031 U 0.031 U 0.032 U 0.033 U 0.041 U

0.042 U 0.053 U 0.042 U 0.042 U 0.042 U 0.042 U 0.044 U 0.055 U

0.0092 U 0.056 J 0.032 J 0.0092 U 0.093 J 0.076 J 0.0096 U 0.037 J

0.011 U 0.014 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.015 U

0.016 U 0.078 J 0.035 J 0.016 U 0.21 J 0.14 J 0.016 U 0.058 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-101 CFSB-101 CFSB-102 CFSB-102 CFSB-102 CFSB-104 CFSB-104 CFSB-104

7/21/2016 7/21/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-101-SO-0.5-2 CFSB-101-SO-10-12 CFSB-102-SO-0-0.5 CFSB-102-SO-0.5-2 CFSB-102-SO-10-12 CFSB-104-SO-0-0.5 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12

0.038 U 0.037 U 0.037 U 0.032 U 0.031 U 0.046 U 0.041 U 0.031 U

0.033 U 0.032 U 0.032 U 0.028 U 0.027 U 0.04 U 0.036 U 0.027 U

0.12 U 0.12 U 0.11 U 0.1 U 0.097 U 0.15 U 0.13 U 0.098 U

0.018 U 0.018 U 0.018 U 0.015 U 0.015 U 0.022 U 0.02 U 0.015 U

0.042 U 0.041 U 0.04 U 0.035 U 0.034 U 0.051 U 0.046 U 0.034 U

0.044 U 0.043 U 0.043 U 0.037 U 0.036 U 0.054 U 0.048 U 0.036 U

0.013 U 0.012 U 0.012 U 0.011 U 0.01 U 0.015 U 0.014 U 0.01 U

0.01 U 0.01 U 0.01 U 0.0088 U 0.0085 U 0.013 U 0.011 U 0.0087 U

0.098 U 0.095 U 0.094 U 0.082 U 0.079 U 0.12 U 0.11 U 0.081 U

0.34 U 0.33 U 0.32 U 0.28 U 0.27 U 0.41 U 0.37 U 0.28 U

0.018 U 0.017 U 0.017 U 0.015 U 0.014 U 0.022 U 0.019 U 0.015 U

0.024 U 0.023 U 0.023 U 0.02 U 0.019 U 0.029 U 0.026 U 0.02 U

0.01 U 0.0098 U 0.0097 U 0.0085 U 0.0082 U 0.012 U 0.011 U 0.0083 U

0.011 U 0.011 U 0.011 U 0.0095 U 0.0092 U 0.014 U 0.012 U 0.0093 U

0.0098 U 0.0095 U 0.0095 U 0.0083 U 0.008 U 0.012 U 0.011 U 0.0081 U

0.019 U 0.019 U 0.019 U 0.016 U 0.016 U 0.024 U 0.021 U 0.016 U

0.015 U 0.014 U 0.014 U 0.012 U 0.012 U 0.018 U 0.016 U 0.012 U

0.015 U 0.015 U 0.014 U 0.013 U 0.012 U 0.018 U 0.016 U 0.012 U

0.012 U 0.012 U 0.011 U 0.01 U 0.0096 U 0.014 U 0.013 U 0.0098 U

0.05 U 0.048 U 0.048 U 0.042 U 0.04 U 0.061 U 0.054 U 0.041 U

0.013 U 0.013 U 0.013 U 0.011 U 0.011 U 0.016 U 0.014 U 0.011 U

0.12 U 0.12 U 0.11 U 0.1 U 0.096 U 0.15 U 0.13 U 0.098 U

0.014 U 0.014 U 0.013 U 0.012 U 0.011 U 0.017 U 0.015 U 0.012 U

0.019 U 0.019 U 0.018 U 0.016 U 0.016 U 0.023 U 0.021 U 0.016 U

0.011 U 0.011 U 0.011 U 0.0096 U 0.0093 U 0.014 U 0.012 U 0.0094 U

0.013 U 0.013 U 0.013 U 0.011 U 0.011 U 0.016 U 0.015 U 0.011 U

0.017 U 0.016 U 0.016 U 0.014 U 0.014 U 0.021 U 0.018 U 0.014 U

0.21 U 0.21 U 0.21 U 0.18 U 0.17 U 0.26 U 0.23 U 0.18 U

0.011 U 0.01 U 0.01 U 0.0091 U 0.0087 U 0.013 U 0.012 U 0.0089 U

0.011 U 0.011 U 0.011 U 0.0096 U 0.0093 U 0.014 U 0.012 U 0.0094 U

0.0097 U 0.0094 U 0.0093 U 0.0082 U 0.0079 U 0.012 U 0.011 U 0.008 U

0.042 U 0.041 U 0.041 U 0.036 U 0.034 U 0.052 U 0.046 U 0.035 U

0.02 U 0.019 U 0.019 U 0.017 U 0.016 U 0.024 U 0.022 U 0.016 U

0.034 U 0.033 U 0.033 U 0.029 U 0.028 U 0.041 U 0.037 U 0.028 U

0.037 U 0.036 U 0.11 0.04 0.03 U 0.18 0.11 0.031 U

0.013 U 0.013 U 0.13 0.051 0.011 U 0.25 0.16 0.011 U

0.017 U 0.017 U 0.22 0.081 0.014 U 0.35 0.23 0.014 U

0.026 U 0.025 U 0.25 J 0.21 J 0.021 U 0.33 J 0.26 J 0.021 U

0.019 U 0.019 U 0.079 0.032 J 0.016 U 0.15 0.066 0.016 U

0.014 U 0.013 U 0.013 U 0.012 U 0.011 U 0.017 U 0.015 U 0.011 U

0.01 U 0.01 U 0.01 U 0.0088 U 0.0085 U 0.013 U 0.011 U 0.0087 U

0.017 U 0.017 U 0.017 U 0.015 U 0.014 U 0.021 U 0.019 U 0.014 U

0.014 U 0.013 U 0.013 U 0.012 U 0.011 U 0.017 U 0.015 U 0.011 U

0.032 U 0.031 U 0.031 U 0.027 U 0.026 U 0.039 U 0.035 U 0.026 U

0.011 U 0.011 U 0.021 J 0.011 J 0.009 U 0.04 J 0.029 J 0.0091 U

0.012 U 0.012 U 0.19 J 0.056 J 0.0098 U 0.3 J 0.19 J 0.01 U

0.023 U 0.022 U 0.043 0.019 U 0.019 U 0.037 J 0.054 0.019 U

0.013 U 0.013 U 0.013 U 0.011 U 0.011 U 0.016 U 0.015 U 0.011 U

0.013 U 0.012 U 0.012 U 0.011 U 0.01 U 0.015 U 0.014 U 0.01 U

0.013 U 0.013 U 0.012 U 0.011 U 0.01 U 0.016 U 0.014 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-101 CFSB-101 CFSB-102 CFSB-102 CFSB-102 CFSB-104 CFSB-104 CFSB-104

7/21/2016 7/21/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-101-SO-0.5-2 CFSB-101-SO-10-12 CFSB-102-SO-0-0.5 CFSB-102-SO-0.5-2 CFSB-102-SO-10-12 CFSB-104-SO-0-0.5 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12

0.013 U 0.013 U 0.034 J 0.027 J 0.011 U 0.019 J 0.031 J 0.013 J

0.023 U 0.022 U 0.022 U 0.019 U 0.018 U 0.028 U 0.025 U 0.019 U

0.013 U 0.013 U 0.16 J 0.06 J 0.011 U 0.27 J 0.18 J 0.011 U

0.0097 U 0.0094 U 0.0093 U 0.0082 U 0.0079 U 0.012 U 0.011 U 0.008 U

0.018 U 0.018 U 0.017 U 0.015 U 0.015 U 0.022 U 0.02 U 0.015 U

0.013 U 0.012 U 0.012 U 0.011 U 0.01 U 0.015 U 0.014 U 0.01 U

0.028 U 0.027 U 0.027 U 0.023 U 0.023 U 0.034 U 0.03 U 0.023 U

0.016 U 0.016 U 0.016 U 0.014 U 0.013 U 0.02 U 0.018 U 0.013 U

0.03 U 0.029 U 0.21 0.14 0.024 U 0.33 0.23 0.024 U

0.0096 U 0.0093 U 0.0092 U 0.008 U 0.0078 U 0.012 U 0.01 U 0.0079 U

0.011 U 0.011 U 0.011 U 0.0095 U 0.0092 U 0.014 U 0.012 U 0.0093 U

0.014 U 0.014 U 0.013 U 0.012 U 0.011 U 0.017 U 0.015 U 0.012 U

0.015 U 0.015 U 0.014 U 0.013 U 0.012 U 0.018 U 0.016 U 0.012 U

0.04 U 0.039 U 0.039 U 0.034 U 0.033 U 0.049 U 0.044 U 0.033 U

0.054 U 0.052 U 0.052 U 0.045 U 0.044 U 0.066 U 0.059 U 0.044 U

0.012 U 0.012 U 0.075 J 0.028 J 0.0096 U 0.14 J 0.092 J 0.0098 U

0.015 U 0.014 U 0.014 U 0.012 U 0.012 U 0.018 U 0.016 U 0.012 U

0.02 U 0.02 U 0.18 J 0.07 J 0.016 U 0.32 J 0.22 J 0.017 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-109 CFSB-109 CFSB-109 CFSB-110 CFSB-110 CFSB-110 CFSB-113 CFSB-113

7/13/2016 7/13/2016 7/13/2016 7/14/2016 7/14/2016 7/14/2016 8/31/2016 8/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-109-SO-0-0.5 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12 CFSB-110-SO-0-0.5 CFSB-110-SO-0.5-2 CFSB-110-SO-10-12 CFSB-113-SO-0-0.5 CFSB-113-SO-0.5-2

0.059 U 0.045 U 0.03 U 0.064 U 0.037 U 0.03 U 0.035 U 0.031 U

0.051 U 0.039 U 0.027 U 0.056 U 0.032 U 0.026 U 0.031 U 0.027 U

0.18 U 0.14 U 0.095 U 0.2 U 0.11 U 0.093 U 0.11 U 0.097 U

0.028 U 0.022 U 0.015 U 0.031 U 0.018 U 0.014 U 0.017 U 0.015 U

0.065 U 0.049 U 0.034 U 0.071 U 0.04 U 0.033 U 0.039 U 0.034 U

0.068 U 0.052 U 0.035 U 0.075 U 0.043 U 0.035 U 0.041 U 0.036 U

0.02 U 0.015 U 0.01 U 0.021 U 0.012 U 0.0099 U 0.012 U 0.01 U

0.016 U 0.012 U 0.0084 U 0.018 U 0.01 U 0.0082 U 0.0098 U 0.0085 U

0.15 U 0.12 U 0.078 U 0.17 U 0.094 U 0.076 U 0.091 U 0.08 U

0.52 U 0.4 U 0.27 U 0.57 U 0.32 U 0.26 U 0.31 U 0.27 U

0.027 U 0.021 U 0.014 U 0.03 U 0.017 U 0.014 U 0.016 U 0.014 U

0.037 U 0.028 U 0.019 U 0.04 U 0.023 U 0.018 U 0.022 U 0.019 U

0.016 U 0.012 U 0.0081 U 0.017 U 0.0097 U 0.0079 U 0.0094 U 0.0082 U

0.017 U 0.013 U 0.0091 U 0.019 U 0.011 U 0.0088 U 0.011 U 0.0092 U

0.015 U 0.012 U 0.0079 U 0.017 U 0.0095 U 0.0077 U 0.0091 U 0.008 U

0.03 U 0.023 U 0.016 U 0.033 U 0.019 U 0.015 U 0.018 U 0.016 U

0.023 U 0.017 U 0.012 U 0.025 U 0.014 U 0.011 U 0.014 U 0.012 U

0.023 U 0.018 U 0.012 U 0.025 U 0.014 U 0.012 U 0.014 U 0.012 U

0.018 U 0.014 U 0.0095 U 0.02 U 0.011 U 0.0092 U 0.011 U 0.0096 U

0.077 U 0.058 U 0.04 U 0.084 U 0.048 U 0.039 U 0.046 U 0.04 U

0.02 U 0.016 U 0.011 U 0.022 U 0.013 U 0.01 U 0.012 U 0.011 U

0.18 U 0.14 U 0.095 U 0.2 U 0.11 U 0.093 U 0.11 U 0.097 U

0.022 U 0.016 U 0.011 U 0.024 U 0.013 U 0.011 U 0.013 U 0.011 U

0.029 U 0.023 U 0.015 U 0.032 U 0.018 U 0.015 U 0.018 U 0.016 U

0.018 U 0.019 J 0.0092 U 0.019 U 0.011 U 0.0089 U 0.011 U 0.0093 U

0.021 U 0.016 U 0.011 U 0.022 U 0.013 U 0.01 U 0.012 U 0.011 U

0.026 U 0.02 U 0.013 U 0.028 U 0.016 U 0.013 U 0.016 U 0.014 U

0.33 U 0.25 U 0.17 U 0.36 U 0.21 U 0.17 U 0.2 U 0.17 U

0.02 J 0.016 J 0.0086 U 0.018 U 0.01 U 0.0084 U 0.01 J 0.0088 U

0.018 U 0.013 U 0.0092 U 0.019 U 0.011 U 0.0089 U 0.011 U 0.0093 U

0.015 U 0.011 U 0.0078 U 0.016 U 0.0093 U 0.0076 U 0.009 U 0.0079 U

0.065 U 0.05 J 0.034 U 0.071 U 0.041 U 0.033 U 0.039 U 0.034 U

0.031 U 0.023 U 0.016 U 0.033 U 0.019 U 0.015 U 0.018 U 0.016 U

0.052 U 0.04 U 0.027 U 0.057 U 0.033 U 0.026 U 0.032 U 0.028 U

0.36 0.17 0.03 U 0.18 0.036 U 0.029 U 0.12 0.047 

0.48 0.22 0.011 U 0.23 0.013 U 0.011 U 0.17 0.054 

0.62 0.32 0.014 U 0.29 0.11 0.014 U 0.29 0.11 

0.36 J 1.1 0.02 U 0.9 0.16 J 0.02 U 0.2 J 0.071 J

0.25 0.14 0.016 U 0.12 0.036 J 0.015 U 0.1 0.036 

0.021 U 0.016 U 0.011 U 0.023 U 0.013 U 0.011 U 0.013 U 0.011 U

0.016 U 0.012 U 0.0084 U 0.018 U 0.01 U 0.0082 U 0.0098 U 0.0085 U

0.027 U 0.02 U 0.014 U 0.029 U 0.017 U 0.014 U 0.016 U 0.014 U

0.021 U 0.016 U 0.011 U 0.023 U 0.013 U 0.011 U 0.013 U 0.011 U

0.049 U 0.038 U 0.026 U 0.054 U 0.031 U 0.025 U 0.03 U 0.026 U

0.073 J 0.1 J 0.0088 U 0.059 J 0.013 J 0.0086 U 0.016 J 0.009 U

0.55 J 0.26 J 0.0097 U 0.28 J 0.071 J 0.0095 U 0.19 J 0.071 J

0.036 U 0.17 0.019 U 0.14 0.022 U 0.018 U 0.035 J 0.019 U

0.021 U 0.016 U 0.011 U 0.023 U 0.013 U 0.011 U 0.013 U 0.011 U

0.02 U 0.015 U 0.01 U 0.021 U 0.012 U 0.0099 U 0.012 U 0.01 U

0.02 U 0.015 U 0.01 U 0.022 U 0.012 U 0.01 U 0.012 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-109 CFSB-109 CFSB-109 CFSB-110 CFSB-110 CFSB-110 CFSB-113 CFSB-113

7/13/2016 7/13/2016 7/13/2016 7/14/2016 7/14/2016 7/14/2016 8/31/2016 8/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-109-SO-0-0.5 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12 CFSB-110-SO-0-0.5 CFSB-110-SO-0.5-2 CFSB-110-SO-10-12 CFSB-113-SO-0-0.5 CFSB-113-SO-0.5-2

0.021 U 0.056 J 0.011 U 0.058 J 0.013 U 0.01 U 0.012 U 0.011 U

0.035 U 0.027 U 0.018 U 0.038 U 0.022 U 0.018 U 0.021 U 0.018 U

0.56 J 0.23 J 0.011 U 0.24 J 0.054 J 0.014 J 0.2 J 0.076 J

0.02 J 0.011 U 0.0078 U 0.016 U 0.0093 U 0.0076 U 0.009 U 0.0079 U

0.028 U 0.021 U 0.014 U 0.03 U 0.017 U 0.014 U 0.017 U 0.015 U

0.019 U 0.015 U 0.01 U 0.021 U 0.012 U 0.0098 U 0.012 U 0.01 U

0.043 U 0.033 U 0.022 U 0.047 U 0.027 U 0.022 U 0.026 U 0.023 U

0.025 U 0.019 U 0.013 U 0.027 U 0.016 U 0.013 U 0.015 U 0.013 U

0.38 0.91 0.024 U 0.66 0.13 0.023 U 0.2 0.071 

0.015 U 0.011 U 0.0077 U 0.016 U 0.0092 U 0.0075 U 0.024 J 0.0078 U

0.017 U 0.013 U 0.0091 U 0.019 U 0.011 U 0.0088 U 0.011 U 0.0092 U

0.022 U 0.016 U 0.011 U 0.024 U 0.013 U 0.011 U 0.013 U 0.011 U

0.023 U 0.018 U 0.012 U 0.025 U 0.014 U 0.012 U 0.014 U 0.012 U

0.062 U 0.048 U 0.032 U 0.068 U 0.039 U 0.032 U 0.038 U 0.033 U

0.083 U 0.063 U 0.043 U 0.091 U 0.052 U 0.042 U 0.05 U 0.044 U

0.27 J 0.12 J 0.0095 U 0.12 J 0.033 J 0.0092 U 0.1 J 0.047 J

0.022 U 0.017 U 0.012 U 0.025 U 0.014 U 0.011 U 0.014 U 0.012 U

0.57 J 0.21 J 0.016 U 0.23 J 0.061 J 0.016 U 0.22 J 0.076 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-113 CFSB-114 CFSB-114 CFSB-114 CFSB-115 CFSB-115 CFSB-115 CFSB-116 CFSB-116

8/31/2016 7/12/2016 7/12/2016 7/12/2016 8/31/2016 8/31/2016 8/31/2016 7/22/2016 7/22/2016

2 - 4 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 2 - 4 10 - 12 0 - 0.5

CFSB-113-SO-2-4 CFSB-114-SO-0-0.5 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0-0.5 CFSB-115-SO-0.5-2 CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0-0.5

0.03 U 0.03 U 0.031 U 0.03 U 0.033 U 0.03 U 0.03 U 0.034 U 0.046 U

0.027 U 0.027 U 0.027 U 0.027 U 0.029 U 0.026 U 0.026 U 0.03 U 0.04 U

0.095 U 0.096 U 0.096 U 0.095 U 0.1 U 0.093 U 0.094 U 0.11 U 0.14 U

0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.014 U 0.014 U 0.016 U 0.022 U

0.034 U 0.034 U 0.034 U 0.034 U 0.037 U 0.033 U 0.033 U 0.038 U 0.05 U

0.036 U 0.036 U 0.036 U 0.035 U 0.039 U 0.035 U 0.035 U 0.04 U 0.053 U

0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.0099 U 0.01 U 0.011 U 0.015 U

0.0084 U 0.0084 U 0.0084 U 0.0084 U 0.0092 U 0.0082 U 0.0083 U 0.0094 U 0.013 U

0.078 U 0.079 U 0.079 U 0.078 U 0.086 U 0.076 U 0.077 U 0.088 U 0.12 U

0.27 U 0.27 U 0.27 U 0.27 U 0.29 U 0.26 U 0.27 U 0.3 U 0.4 U

0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U 0.016 U 0.021 U

0.019 U 0.019 U 0.019 U 0.019 U 0.021 U 0.018 U 0.019 U 0.021 U 0.028 U

0.0081 U 0.0081 U 0.0081 U 0.0081 U 0.0088 U 0.0079 U 0.008 U 0.0091 U 0.012 U

0.0091 U 0.0091 U 0.0091 U 0.0091 U 0.0099 U 0.0088 U 0.0089 U 0.01 U 0.014 U

0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0086 U 0.0077 U 0.0077 U 0.0088 U 0.012 U

0.016 U 0.016 U 0.016 U 0.016 U 0.017 U 0.015 U 0.015 U 0.017 U 0.023 U

0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.011 U 0.012 U 0.013 U 0.018 U

0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.013 U 0.018 U

0.0095 U 0.0095 U 0.0095 U 0.0095 U 0.01 U 0.0092 U 0.0093 U 0.011 U 0.014 U

0.04 U 0.04 U 0.04 U 0.04 U 0.043 U 0.039 U 0.039 U 0.045 U 0.06 U

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.01 U 0.012 U 0.016 U

0.095 U 0.095 U 0.095 U 0.095 U 0.1 U 0.093 U 0.094 U 0.11 U 0.14 U

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.013 U 0.017 U

0.015 U 0.015 U 0.015 U 0.015 U 0.017 U 0.015 U 0.015 U 0.017 U 0.023 U

0.0092 U 0.0092 U 0.0092 U 0.0092 U 0.01 U 0.0089 U 0.009 U 0.01 U 0.014 U

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U 0.012 U 0.016 U

0.013 U 0.014 U 0.014 U 0.013 U 0.015 U 0.013 U 0.013 U 0.015 U 0.02 U

0.17 U 0.17 U 0.17 U 0.17 U 0.19 U 0.17 U 0.17 U 0.19 U 0.26 U

0.0086 U 0.0087 U 0.0087 U 0.0086 U 0.0094 U 0.0084 U 0.0085 U 0.0097 U 0.013 U

0.0092 U 0.0092 U 0.0092 U 0.0092 U 0.01 U 0.0089 U 0.009 U 0.01 U 0.014 U

0.0078 U 0.0078 U 0.0078 U 0.0078 U 0.0085 U 0.0076 U 0.0076 U 0.0087 U 0.012 U

0.034 U 0.034 U 0.034 U 0.034 U 0.037 U 0.033 U 0.033 U 0.038 U 0.051 U

0.016 U 0.016 U 0.016 U 0.016 U 0.017 U 0.015 U 0.016 U 0.018 U 0.024 U

0.027 U 0.027 U 0.027 U 0.027 U 0.03 U 0.026 U 0.027 U 0.03 U 0.041 U

0.03 U 0.05 0.03 U 0.03 U 0.059 0.052 0.029 U 0.033 U 0.11 

0.024 J 0.07 0.011 U 0.011 U 0.084 0.06 0.025 J 0.012 U 0.15 

0.042 0.11 0.014 U 0.014 U 0.17 0.13 0.055 0.019 J 0.25 

0.024 J 0.076 J 0.021 U 0.02 U 0.11 J 0.087 J 0.03 J 0.023 U 0.2 J

0.019 J 0.036 0.016 U 0.016 U 0.06 0.049 0.016 J 0.017 U 0.083 

0.011 U 0.011 U 0.011 U 0.015 J 0.012 U 0.011 U 0.011 U 0.012 U 0.017 U

0.0084 U 0.0084 U 0.0084 U 0.0084 U 0.0092 U 0.0082 U 0.0083 U 0.0094 U 0.017 J

0.014 U 0.014 U 0.014 U 0.039 J 0.015 U 0.014 U 0.014 U 0.016 U 0.021 U

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.016 U

0.026 U 0.026 U 0.026 U 0.026 U 0.028 U 0.025 U 0.025 U 0.029 U 0.038 U

0.0088 U 0.0089 J 0.0089 U 0.0088 U 0.0097 U 0.0086 U 0.0087 U 0.0099 U 0.016 J

0.029 J 0.081 J 0.0097 U 0.0097 U 0.1 J 0.087 J 0.037 J 0.011 U 0.17 J

0.019 U 0.019 U 0.019 U 0.019 U 0.02 U 0.018 U 0.018 U 0.021 U 0.05 J

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.016 U

0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.0099 U 0.01 U 0.011 U 0.015 U

0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U 0.012 U 0.015 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-113 CFSB-114 CFSB-114 CFSB-114 CFSB-115 CFSB-115 CFSB-115 CFSB-116 CFSB-116

8/31/2016 7/12/2016 7/12/2016 7/12/2016 8/31/2016 8/31/2016 8/31/2016 7/22/2016 7/22/2016

2 - 4 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 2 - 4 10 - 12 0 - 0.5

CFSB-113-SO-2-4 CFSB-114-SO-0-0.5 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0-0.5 CFSB-115-SO-0.5-2 CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0-0.5

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U 0.012 U 0.016 U

0.018 U 0.018 U 0.018 U 0.018 U 0.02 U 0.018 U 0.018 U 0.02 U 0.027 U

0.029 J 0.075 J 0.011 U 0.011 J 0.089 J 0.091 J 0.035 J 0.012 U 0.16 J

0.0078 U 0.0078 U 0.0078 U 0.0078 U 0.0085 U 0.0076 U 0.0076 U 0.0087 U 0.012 U

0.014 U 0.014 U 0.014 U 0.014 U 0.016 U 0.014 U 0.014 U 0.016 U 0.022 U

0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.0098 U 0.0099 U 0.011 U 0.015 U

0.022 U 0.022 U 0.022 U 0.022 U 0.024 U 0.022 U 0.022 U 0.025 U 0.033 U

0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 U 0.013 U 0.015 U 0.02 U

0.028 J 0.075 0.024 U 0.024 U 0.12 0.093 0.027 J 0.027 U 0.23 

0.0077 U 0.0077 U 0.0077 U 0.0077 U 0.02 J 0.0095 J 0.0075 U 0.0086 U 0.011 U

0.0091 U 0.0091 U 0.0091 U 0.0091 U 0.0099 U 0.0088 U 0.0089 U 0.01 U 0.015 J

0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.013 U 0.017 U

0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.013 U 0.018 UJ

0.032 U 0.032 U 0.032 U 0.032 U 0.035 U 0.032 U 0.032 U 0.036 U 0.048 U

0.043 U 0.043 U 0.043 U 0.043 U 0.047 U 0.042 U 0.042 U 0.048 U 0.065 U

0.017 J 0.044 J 0.0095 U 0.0095 U 0.044 J 0.053 J 0.019 J 0.011 U 0.089 J

0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.011 U 0.011 U 0.013 U 0.017 U

0.029 J 0.1 J 0.016 U 0.016 U 0.096 J 0.091 J 0.032 J 0.018 U 0.17 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-116 CFSB-118 CFSB-118 CFSB-118 CFSB-119 CFSB-119 CFSB-119 CFSB-120

7/22/2016 7/21/2016 7/21/2016 7/21/2016 7/12/2016 7/12/2016 7/12/2016 5/18/2016

0.5 - 2 0 - 0.5 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-116-SO-0.5-2 CFSB-118-SO-0-0.5 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2 CFSB-119-SO-0-0.5 CFSB-119-SO-0.5-2 CFSB-119-SO-10-12 CFSB-120-SO-0-0.5

0.037 U 0.035 U 0.034 U 0.032 U 0.033 U 0.033 U 0.03 U 0.033 U

0.032 U 0.031 U 0.03 U 0.028 U 0.029 U 0.029 U 0.026 U 0.028 U

0.12 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.093 U 0.1 U

0.018 U 0.017 U 0.017 U 0.016 U 0.016 UJ 0.016 UJ 0.014 UJ 0.016 UJ

0.041 U 0.039 U 0.038 U 0.036 U 0.036 UJ 0.036 UJ 0.033 UJ 0.036 U

0.043 U 0.041 U 0.04 U 0.038 U 0.038 U 0.038 U 0.035 U 0.038 U

0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.0099 U 0.011 U

0.01 U 0.0098 U 0.0095 U 0.009 U 0.0091 U 0.009 U 0.0082 U 0.009 U

0.095 U 0.091 U 0.088 U 0.084 U 0.085 U 0.084 U 0.077 U 0.084 U

0.33 U 0.31 U 0.3 U 0.29 U 0.29 U 0.29 U 0.26 U 0.29 U

0.017 U 0.016 U 0.016 U 0.015 U 0.015 U 0.015 U 0.014 U 0.015 U

0.023 U 0.022 U 0.021 U 0.02 U 0.021 U 0.02 U 0.019 U 0.02 U

0.0098 U 0.0094 U 0.0091 U 0.0086 U 0.0088 U 0.0087 U 0.0079 U 0.0087 U

0.011 U 0.011 U 0.01 U 0.0097 U 0.0098 U 0.0097 U 0.0089 U 0.0097 U

0.0096 U 0.0092 U 0.029 J 0.013 J 0.0085 U 0.0085 U 0.0077 U 0.0085 U

0.019 U 0.018 U 0.017 U 0.017 U 0.017 U 0.017 U 0.015 U 0.017 U

0.014 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.012 U 0.013 U

0.015 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.012 U 0.013 U

0.012 U 0.011 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.01 U

0.048 U 0.046 U 0.045 U 0.042 U 0.043 U 0.043 U 0.039 U 0.043 U

0.013 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U

0.12 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.093 U 0.1 U

0.014 U 0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.019 U 0.018 U 0.017 U 0.016 U 0.017 U 0.016 U 0.015 U 0.016 U

0.011 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.0099 U 0.009 U 0.0098 U

0.013 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.01 U 0.011 U

0.016 U 0.016 U 0.015 U 0.014 U 0.015 U 0.014 U 0.013 U 0.014 U

0.21 U 0.2 U 0.19 U 0.18 U 0.19 U 0.18 U 0.17 U 0.18 U

0.01 U 0.01 U 0.0097 U 0.0092 U 0.0093 U 0.0093 U 0.0085 U 0.0093 U

0.011 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.0099 U 0.009 U 0.0098 U

0.0094 U 0.009 U 0.0087 U 0.0083 U 0.011 J 0.0083 U 0.0076 U 0.0083 U

0.041 U 0.039 U 0.038 U 0.036 U 0.037 U 0.036 U 0.033 U 0.036 U

0.019 U 0.018 U 0.018 U 0.017 U 0.017 U 0.017 U 0.016 U 0.017 U

0.033 U 0.032 U 0.031 U 0.029 U 0.088 J 0.029 U 0.027 U 0.029 U

0.036 U 0.035 U 0.033 U 0.032 U 0.13 0.032 U 0.029 U 0.032 U

0.013 U 0.013 U 0.012 U 0.018 J 0.18 0.024 J 0.019 J 0.017 J

0.017 U 0.016 U 0.016 U 0.029 J 0.35 0.036 J 0.028 J 0.044 

0.025 U 0.024 U 0.023 U 0.022 U 0.24 J 0.022 U 0.02 U 0.022 U

0.019 U 0.018 U 0.017 U 0.017 U 0.1 0.017 U 0.015 U 0.02 J

0.013 U 0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.01 U 0.0098 U 0.0095 U 0.009 U 0.0091 U 0.009 U 0.0082 U 0.009 U

0.017 U 0.016 U 0.016 U 0.015 U 0.015 U 0.015 U 0.014 U 0.015 U

0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.031 U 0.03 U 0.029 U 0.027 U 0.028 U 0.046 J 0.025 U 0.028 U

0.011 U 0.01 U 0.01 U 0.0094 U 0.024 J 0.0095 U 0.0087 U 0.0095 U

0.012 U 0.011 U 0.011 U 0.026 J 0.23 J 0.026 J 0.019 J 0.032 J

0.023 U 0.022 U 0.021 U 0.02 U 0.051 0.02 U 0.018 U 0.02 U

0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.0099 U 0.011 U

0.013 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-116 CFSB-118 CFSB-118 CFSB-118 CFSB-119 CFSB-119 CFSB-119 CFSB-120

7/22/2016 7/21/2016 7/21/2016 7/21/2016 7/12/2016 7/12/2016 7/12/2016 5/18/2016

0.5 - 2 0 - 0.5 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-116-SO-0.5-2 CFSB-118-SO-0-0.5 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2 CFSB-119-SO-0-0.5 CFSB-119-SO-0.5-2 CFSB-119-SO-10-12 CFSB-120-SO-0-0.5

0.013 U 0.012 U 0.012 U 0.011 U 0.012 U 0.034 J 0.016 J 0.011 U

0.022 U 0.021 U 0.02 U 0.019 U 0.02 U 0.019 U 0.018 U 0.019 U

0.013 U 0.012 U 0.012 U 0.033 J 0.21 J 0.026 J 0.019 J 0.028 J

0.0094 U 0.009 U 0.0087 U 0.0083 U 0.0084 U 0.0083 U 0.0076 U 0.0083 U

0.018 U 0.017 U 0.016 U 0.015 U 0.016 UJ 0.016 UJ 0.014 UJ 0.016 U

0.012 U 0.012 U 0.011 U 0.011 U 0.011 UJ 0.011 UJ 0.0098 UJ 0.011 U

0.027 U 0.026 U 0.025 U 0.024 U 0.024 U 0.024 U 0.022 U 0.024 U

0.016 U 0.015 U 0.015 U 0.014 U 0.014 U 0.014 U 0.013 U 0.014 U

0.029 U 0.028 U 0.027 U 0.025 U 0.22 0.025 U 0.023 U 0.025 U

0.0093 U 0.0089 U 0.0086 U 0.0082 U 0.0083 U 0.0082 U 0.0075 U 0.0082 U

0.011 U 0.011 U 0.01 U 0.0097 U 0.0098 U 0.0097 U 0.0089 U 0.0097 U

0.014 U 0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.011 U 0.012 U

0.015 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.012 U 0.013 U

0.039 U 0.038 U 0.036 U 0.035 U 0.035 U 0.035 U 0.032 U 0.035 U

0.052 U 0.05 U 0.049 U 0.046 U 0.047 UJ 0.046 UJ 0.042 UJ 0.046 U

0.012 U 0.011 U 0.011 U 0.013 J 0.1 J 0.021 J 0.013 J 0.016 J

0.014 U 0.014 U 0.013 U 0.012 U 0.013 U 0.013 U 0.011 U 0.013 U

0.02 U 0.019 U 0.018 U 0.032 J 0.29 J+ 0.033 J+ 0.025 J+ 0.027 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0

0.037 U 0.03 U 0.032 U 0.032 U 0.031 UJ 0.029 U 0.045 U 0.046 J

0.032 U 0.026 U 0.028 U 0.028 U 0.027 U 0.026 U 0.039 U 0.037 U

0.12 U 0.093 U 0.1 U 0.1 U 0.097 U 0.092 U 0.14 U 0.13 U

0.018 UJ 0.014 UJ 0.015 UJ 0.016 U 0.015 UJ 0.014 UJ 0.022 U 0.021 U

0.041 U 0.033 U 0.035 U 0.036 U 0.034 U 0.032 U 0.049 U 0.047 U

0.043 U 0.035 U 0.037 U 0.038 U 0.036 UJ 0.034 U 0.052 U 0.05 U

0.012 U 0.0099 U 0.011 U 0.011 U 0.01 U 0.0098 U 0.015 U 0.014 U

0.01 U 0.0082 U 0.0089 U 0.0089 U 0.0085 U 0.0081 U 0.012 U 0.012 U

0.096 U 0.077 U 0.083 U 0.083 U 0.079 UJ 0.076 U 0.12 U 0.11 U

0.33 U 0.26 U 0.28 U 0.29 U 0.27 UJ 0.26 U 0.4 U 0.38 U

0.017 U 0.014 U 0.015 U 0.015 U 0.014 U 0.014 U 0.021 U 0.02 U

0.023 U 0.019 U 0.02 U 0.02 U 0.019 U 0.018 U 0.028 U 0.027 U

0.0099 U 0.0079 U 0.0085 U 0.0086 U 0.0082 UJ 0.0078 U 0.012 U 0.011 U

0.011 U 0.0089 U 0.0096 U 0.0096 U 0.0092 U 0.0088 U 0.013 U 0.013 U

0.0096 U 0.0077 U 0.0083 U 0.0084 U 0.008 U 0.0076 U 0.012 U 0.011 U

0.019 U 0.015 U 0.016 U 0.017 U 0.016 U 0.015 U 0.023 U 0.022 U

0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U 0.017 U 0.016 U

0.015 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.018 U 0.017 U

0.012 U 0.0093 U 0.01 U 0.01 U 0.0096 U 0.0092 U 0.014 U 0.013 U

0.049 U 0.039 U 0.042 U 0.042 U 0.04 U 0.038 U 0.059 U 0.056 U

0.013 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U

0.12 U 0.093 U 0.1 U 0.1 U 0.096 UJ 0.092 U 0.14 U 0.13 U

0.014 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.017 U 0.016 U

0.019 U 0.015 U 0.016 U 0.016 U 0.016 U 0.015 U 0.023 U 0.021 U

0.011 U 0.009 U 0.0097 U 0.0097 U 0.0093 U 0.0089 U 0.014 U 0.013 U

0.013 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U

0.016 U 0.013 U 0.014 U 0.014 U 0.014 U 0.013 U 0.02 U 0.019 U

0.21 UJ 0.17 UJ 0.18 U 0.18 U 0.17 UJ 0.17 UJ 0.25 U 0.24 U

0.011 U 0.0085 U 0.0091 U 0.0092 U 0.0087 U 0.0083 U 0.013 U 0.012 U

0.011 U 0.009 U 0.0097 U 0.0097 U 0.0093 U 0.0089 U 0.014 U 0.013 U

0.0095 U 0.0076 U 0.0082 U 0.0083 U 0.0079 U 0.0075 U 0.011 U 0.011 U

0.041 U 0.033 U 0.036 U 0.036 U 0.034 U 0.033 U 0.05 U 0.047 U

0.019 U 0.016 U 0.017 U 0.017 U 0.016 U 0.015 U 0.023 U 0.022 U

0.033 U 0.027 U 0.029 U 0.029 U 0.028 UJ 0.026 U 0.04 U 0.038 U

0.036 U 0.029 U 0.091 J 0.043 J 0.03 U 0.029 U 0.044 U 0.042 U

0.013 U 0.011 U 0.11 J 0.048 J 0.019 J 0.01 U 0.016 U 0.015 U

0.017 U 0.014 U 0.24 J 0.1 J 0.032 J 0.013 U 0.021 U 0.019 U

0.025 U 0.02 U 0.11 J 0.043 J 0.021 U 0.02 U 0.03 U 0.029 U

0.019 U 0.015 U 0.072 J 0.026 J 0.016 U 0.015 U 0.023 U 0.022 U

0.014 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.016 U 0.016 U

0.01 U 0.0082 U 0.0089 U 0.0089 U 0.0085 U 0.0081 U 0.012 U 0.012 U

0.017 U 0.014 U 0.015 U 0.015 U 0.014 U 0.013 U 0.021 U 0.019 U

0.013 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.016 U 0.015 U

0.031 U 0.025 U 0.027 U 0.027 U 0.026 UJ 0.025 U 0.038 U 0.036 U

0.011 U 0.0087 U 0.014 J 0.0094 U 0.009 U 0.0085 U 0.013 U 0.012 U

0.012 U 0.0095 U 0.15 J 0.07 J 0.023 J 0.0094 U 0.014 U 0.014 U

0.023 U 0.018 U 0.02 U 0.02 U 0.019 U 0.018 U 0.027 U 0.026 U

0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U

0.012 U 0.0099 U 0.011 U 0.011 U 0.01 U 0.0098 U 0.015 U 0.032 J

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.01 U 0.015 U 0.015 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0

0.013 U 0.01 U 0.011 U 0.011 U 0.011 U 0.011 J 0.016 U 0.48 J

0.022 U 0.018 U 0.019 U 0.019 U 0.018 U 0.018 U 0.027 U 0.025 U

0.013 U 0.01 U 0.17 J 0.07 J 0.029 J 0.01 U 0.016 U 0.015 U

0.0095 U 0.0076 U 0.0082 U 0.0083 U 0.0079 U 0.0075 U 0.011 U 0.011 U

0.018 U 0.014 U 0.015 U 0.015 U 0.015 U 0.014 U 0.021 U 0.02 U

0.012 U 0.0098 U 0.011 U 0.011 U 0.01 U 0.0097 U 0.015 U 0.014 U

0.027 U 0.022 U 0.023 U 0.024 U 0.023 U 0.021 U 0.033 U 0.031 U

0.016 U 0.013 U 0.014 U 0.014 U 0.013 UJ 0.013 U 0.019 U 0.018 U

0.029 U 0.023 U 0.11 J 0.043 J 0.024 U 0.023 U 0.035 U 0.033 U

0.0094 U 0.0075 U 0.0081 U 0.0081 U 0.0078 U 0.0074 U 0.011 U 0.011 U

0.011 U 0.0089 U 0.0096 U 0.0096 U 0.0092 UJ 0.0088 U 0.013 U 0.013 U

0.014 U 0.011 U 0.012 U 0.012 U 0.011 UJ 0.011 U 0.017 U 0.016 U

0.015 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U 0.018 U 0.017 U

0.04 U 0.032 U 0.034 U 0.034 U 0.033 UJ 0.031 U 0.048 U 0.045 U

0.053 U 0.042 U 0.045 U 0.046 U 0.044 U 0.042 U 0.064 U 0.06 U

0.012 U 0.0093 U 0.083 J 0.037 J 0.016 J 0.0092 U 0.014 U 0.013 U

0.014 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U 0.017 U 0.016 U

0.02 U 0.016 U 0.17 J 0.069 J 0.029 J 0.016 U 0.024 U 0.023 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-122 CFSB-123 CFSB-123 CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125

5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/18/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5

0.031 U 0.036 U 0.038 U 0.03 U 0.038 U 0.037 U 0.03 U 0.032 U

0.027 U 0.032 U 0.033 U 0.026 U 0.033 U 0.032 U 0.026 U 0.028 U

0.098 U 0.11 U 0.12 U 0.094 U 0.12 U 0.11 U 0.094 U 0.099 U

0.015 U 0.018 U 0.019 U 0.014 U 0.018 U 0.018 U 0.014 U 0.015 UJ

0.034 U 0.04 U 0.042 U 0.033 U 0.042 U 0.04 U 0.033 U 0.035 U

0.036 U 0.042 U 0.045 U 0.035 U 0.044 U 0.043 U 0.035 U 0.037 U

0.01 U 0.012 U 0.013 U 0.01 U 0.013 U 0.012 U 0.01 U 0.011 U

0.0086 U 0.01 U 0.011 U 0.0083 U 0.011 U 0.01 U 0.0083 U 0.0087 U

0.08 U 0.094 U 0.099 U 0.077 U 0.098 U 0.095 U 0.077 U 0.081 U

0.28 U 0.32 U 0.34 U 0.26 U 0.34 U 0.33 U 0.27 U 0.28 U

0.014 U 0.017 U 0.018 U 0.014 U 0.018 U 0.017 U 0.014 U 0.015 U

0.019 U 0.023 U 0.024 U 0.019 U 0.024 U 0.023 U 0.019 U 0.02 U

0.0083 U 0.0097 U 0.01 U 0.0079 U 0.01 U 0.0098 U 0.008 U 0.0084 U

0.0093 U 0.011 U 0.011 U 0.0089 U 0.011 U 0.011 U 0.0089 U 0.0094 U

0.0081 U 0.0094 U 0.0099 U 0.0077 U 0.0099 U 0.0095 U 0.0078 U 0.0082 U

0.016 U 0.019 U 0.02 U 0.015 U 0.019 U 0.019 U 0.015 U 0.016 U

0.012 U 0.014 U 0.015 U 0.012 U 0.015 U 0.014 U 0.012 U 0.012 U

0.012 U 0.014 U 0.015 U 0.012 U 0.015 U 0.014 U 0.012 U 0.012 U

0.0097 U 0.011 U 0.012 U 0.0093 U 0.012 U 0.011 U 0.0094 U 0.0098 U

0.041 U 0.048 U 0.05 U 0.039 U 0.05 U 0.048 U 0.039 U 0.041 U

0.011 U 0.013 U 0.013 U 0.01 U 0.013 U 0.013 U 0.01 U 0.011 U

0.098 U 0.11 U 0.12 U 0.093 U 0.12 U 0.11 U 0.094 U 0.099 U

0.012 U 0.013 U 0.014 U 0.011 U 0.014 U 0.014 U 0.011 U 0.012 U

0.016 U 0.018 U 0.019 U 0.015 U 0.019 U 0.018 U 0.015 U 0.016 U

0.0094 U 0.011 U 0.012 U 0.009 U 0.011 U 0.011 U 0.0091 U 0.0095 U

0.011 U 0.013 U 0.013 U 0.01 U 0.013 U 0.013 U 0.011 U 0.011 U

0.014 U 0.016 U 0.017 U 0.013 U 0.017 U 0.016 U 0.013 U 0.014 U

0.18 U 0.21 U 0.22 U 0.17 U 0.21 U 0.21 U 0.17 U 0.18 U

0.0089 U 0.01 U 0.011 U 0.0085 U 0.011 U 0.01 U 0.0085 U 0.0089 U

0.0094 U 0.011 U 0.012 U 0.009 U 0.011 U 0.011 U 0.0091 U 0.0095 U

0.008 U 0.0093 U 0.0098 U 0.0076 U 0.0097 U 0.0094 U 0.0077 U 0.0081 U

0.035 U 0.041 U 0.043 U 0.033 U 0.042 U 0.041 U 0.033 U 0.035 U

0.016 U 0.019 U 0.02 U 0.016 U 0.02 U 0.019 U 0.016 U 0.016 U

0.028 U 0.033 U 0.034 U 0.027 U 0.034 U 0.033 U 0.027 U 0.028 U

0.031 U 0.036 U 0.038 U 0.029 U 0.037 J 0.036 U 0.029 U 0.044 

0.011 U 0.014 J 0.014 U 0.011 U 0.028 J 0.015 J 0.011 U 0.051 

0.014 U 0.032 J 0.018 U 0.014 U 0.063 0.031 J 0.014 U 0.1 

0.021 U 0.025 U 0.026 U 0.02 U 0.037 J+ 0.025 U 0.02 U 0.074 J

0.016 U 0.019 U 0.02 U 0.015 U 0.028 J 0.019 U 0.015 U 0.035 J

0.011 U 0.013 U 0.014 U 0.011 U 0.014 U 0.013 U 0.011 U 0.012 U

0.0086 U 0.01 U 0.011 U 0.0083 U 0.011 U 0.01 U 0.0083 U 0.0087 U

0.014 U 0.017 U 0.018 U 0.014 U 0.017 U 0.017 U 0.014 U 0.014 U

0.011 U 0.013 U 0.014 U 0.011 U 0.014 U 0.013 U 0.011 U 0.011 U

0.026 U 0.031 U 0.032 U 0.025 U 0.032 U 0.031 U 0.025 U 0.027 U

0.0091 U 0.011 U 0.011 U 0.0087 U 0.011 U 0.011 U 0.0087 U 0.0092 U

0.01 U 0.02 J 0.014 J 0.0095 U 0.048 J 0.02 J 0.0096 U 0.065 J

0.019 U 0.022 U 0.023 U 0.018 U 0.023 U 0.022 U 0.018 U 0.019 U

0.011 U 0.013 U 0.014 U 0.011 U 0.014 U 0.013 U 0.011 U 0.011 U

0.01 U 0.012 U 0.013 U 0.01 U 0.013 U 0.012 U 0.01 U 0.011 U

0.011 U 0.012 U 0.013 U 0.01 U 0.013 U 0.012 U 0.01 U 0.011 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-122 CFSB-123 CFSB-123 CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125

5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/18/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5

0.011 U 0.013 U 0.013 U 0.01 U 0.013 U 0.013 U 0.011 U 0.011 U

0.019 U 0.022 U 0.023 U 0.018 U 0.023 U 0.022 U 0.018 U 0.019 U

0.011 U 0.019 J 0.013 U 0.01 U 0.043 J 0.018 J 0.01 U 0.065 J

0.008 U 0.0093 U 0.0098 U 0.0076 U 0.0097 U 0.0094 U 0.0077 U 0.0081 U

0.015 U 0.017 U 0.018 U 0.014 U 0.018 U 0.017 U 0.014 U 0.015 U

0.01 U 0.012 U 0.013 U 0.0098 U 0.013 U 0.012 U 0.0099 U 0.01 U

0.023 U 0.027 U 0.028 U 0.022 U 0.028 U 0.027 U 0.022 U 0.023 U

0.013 U 0.016 U 0.016 U 0.013 U 0.016 U 0.016 U 0.013 U 0.014 U

0.024 U 0.028 U 0.03 U 0.023 U 0.033 J 0.029 U 0.023 U 0.082 

0.0079 U 0.0092 U 0.0097 U 0.0075 U 0.0096 U 0.0092 U 0.0076 U 0.0079 U

0.0093 U 0.011 U 0.011 U 0.0089 U 0.011 U 0.011 U 0.0089 U 0.0094 U

0.012 U 0.013 U 0.014 U 0.011 U 0.014 U 0.014 U 0.011 U 0.012 U

0.012 U 0.014 U 0.015 U 0.012 U 0.015 U 0.014 U 0.012 U 0.012 U

0.033 U 0.039 U 0.041 U 0.032 U 0.041 U 0.039 U 0.032 U 0.034 U

0.044 U 0.052 U 0.054 U 0.042 U 0.054 U 0.052 U 0.043 U 0.045 U

0.0097 U 0.015 J 0.012 U 0.0093 U 0.028 J 0.013 J 0.0094 U 0.031 J

0.012 U 0.014 U 0.015 U 0.011 U 0.015 U 0.014 U 0.012 U 0.012 U

0.017 U 0.02 J 0.02 U 0.016 U 0.044 J 0.022 J 0.016 U 0.067 J
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.031 U 0.03 U 0.037 U 0.032 U 0.03 U 0.032 U 0.031 U 0.031 U

0.027 U 0.026 U 0.032 U 0.028 U 0.026 U 0.028 U 0.027 U 0.027 U

0.096 U 0.094 U 0.11 U 0.099 U 0.094 U 0.1 U 0.098 U 0.096 U

0.015 UJ 0.015 UJ 0.018 UJ 0.015 UJ 0.014 UJ 0.016 U 0.015 U 0.015 UJ

0.034 U 0.033 U 0.04 U 0.035 U 0.033 U 0.036 U 0.034 U 0.034 U

0.036 U 0.035 U 0.043 U 0.037 U 0.035 U 0.038 U 0.036 U 0.036 U

0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U

0.0085 U 0.0083 U 0.01 U 0.0088 U 0.0083 U 0.0089 U 0.0086 U 0.0084 U

0.079 U 0.078 U 0.094 U 0.082 U 0.077 U 0.083 U 0.08 U 0.079 U

0.27 U 0.27 U 0.32 U 0.28 U 0.27 U 0.29 U 0.28 U 0.27 U

0.014 U 0.014 U 0.017 U 0.015 U 0.014 U 0.015 U 0.014 U 0.014 U

0.019 U 0.019 U 0.023 U 0.02 U 0.019 U 0.02 U 0.019 U 0.019 U

0.0081 U 0.008 U 0.0097 U 0.0084 U 0.008 U 0.0086 U 0.0083 U 0.0081 U

0.0091 U 0.009 U 0.011 U 0.0094 U 0.0089 U 0.0096 U 0.0093 U 0.0091 U

0.0079 U 0.0078 U 0.0095 U 0.0082 U 0.0078 U 0.0083 U 0.0081 U 0.0079 U

0.016 U 0.015 U 0.019 U 0.016 U 0.015 U 0.016 U 0.016 U 0.016 U

0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U

0.0095 U 0.0094 U 0.011 U 0.0099 U 0.0094 U 0.01 U 0.0097 U 0.0095 U

0.04 U 0.039 U 0.048 U 0.041 U 0.039 U 0.042 U 0.041 U 0.04 U

0.011 U 0.01 U 0.013 U 0.011 U 0.01 U 0.011 U 0.011 U 0.011 U

0.096 U 0.094 U 0.11 U 0.099 U 0.094 U 0.1 U 0.097 U 0.095 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.015 U 0.015 U 0.018 U 0.016 U 0.015 U 0.016 U 0.016 U 0.015 U

0.0092 U 0.0091 U 0.011 U 0.0095 U 0.009 U 0.0097 U 0.0094 U 0.0092 U

0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.014 U 0.013 U 0.016 U 0.014 U 0.013 U 0.014 U 0.014 U 0.014 U

0.17 U 0.17 UJ 0.21 U 0.18 U 0.17 UJ 0.18 U 0.18 U 0.17 UJ

0.0087 U 0.0085 U 0.01 U 0.009 U 0.0085 U 0.0091 U 0.0088 U 0.0087 U

0.0092 U 0.0091 U 0.011 U 0.0095 U 0.009 U 0.0097 U 0.0094 U 0.0092 U

0.0078 U 0.0077 U 0.0093 U 0.0081 U 0.0077 U 0.0082 U 0.0079 U 0.0078 U

0.034 U 0.033 U 0.041 U 0.035 U 0.033 U 0.036 U 0.035 U 0.034 U

0.016 U 0.016 U 0.019 U 0.017 U 0.016 U 0.017 U 0.016 U 0.016 U

0.027 U 0.027 U 0.033 U 0.028 U 0.027 U 0.029 U 0.028 U 0.027 U

0.03 U 0.029 U 0.036 U 0.031 U 0.029 U 0.032 U 0.03 U 0.03 U

0.013 J 0.011 U 0.023 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.026 J 0.014 U 0.049 0.014 U 0.014 U 0.02 J 0.014 U 0.014 U

0.022 J 0.02 U 0.025 U 0.021 U 0.02 U 0.022 U 0.021 U 0.021 U

0.016 U 0.015 U 0.019 U 0.016 U 0.015 U 0.016 U 0.016 U 0.016 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.0085 U 0.0083 U 0.01 U 0.0088 U 0.0083 U 0.0089 U 0.0086 U 0.0084 U

0.014 U 0.014 U 0.017 U 0.014 U 0.014 U 0.015 U 0.014 U 0.014 U

0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U

0.026 U 0.025 U 0.031 U 0.027 U 0.025 U 0.027 U 0.026 U 0.026 U

0.0089 U 0.0087 U 0.011 U 0.0092 U 0.0087 U 0.0094 U 0.009 U 0.0089 U

0.014 J 0.0096 U 0.031 J 0.01 U 0.0096 U 0.013 J 0.0099 U 0.0097 U

0.019 U 0.018 U 0.022 U 0.019 U 0.018 U 0.02 U 0.019 U 0.019 U

0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U

0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U 0.011 U 0.01 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.018 U 0.018 U 0.022 U 0.019 U 0.018 U 0.019 U 0.019 U 0.018 U

0.013 J 0.01 U 0.034 J 0.011 U 0.01 U 0.016 J 0.011 U 0.011 U

0.0078 U 0.0077 U 0.0093 U 0.0081 U 0.0077 U 0.0082 U 0.0079 U 0.0078 U

0.015 U 0.014 U 0.017 U 0.015 U 0.014 U 0.015 U 0.015 U 0.015 U

0.01 U 0.0099 U 0.012 U 0.01 U 0.0099 U 0.011 U 0.01 U 0.01 U

0.022 U 0.022 U 0.027 U 0.023 U 0.022 U 0.024 U 0.023 U 0.022 U

0.013 U 0.013 U 0.016 U 0.014 U 0.013 U 0.014 U 0.013 U 0.013 U

0.024 U 0.023 U 0.029 U 0.025 U 0.023 U 0.025 U 0.024 U 0.024 U

0.0077 U 0.0076 U 0.0092 U 0.008 U 0.0076 U 0.0081 U 0.0078 U 0.0077 U

0.0091 U 0.009 U 0.011 U 0.0094 U 0.0089 U 0.0096 U 0.0093 U 0.0091 U

0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U

0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U

0.033 U 0.032 U 0.039 U 0.034 U 0.032 U 0.034 U 0.033 U 0.032 U

0.043 U 0.043 U 0.052 U 0.045 U 0.043 U 0.046 U 0.044 U 0.043 U

0.0095 U 0.0094 U 0.015 J 0.0099 U 0.0094 U 0.01 U 0.0097 U 0.0095 U

0.012 U 0.012 U 0.014 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U

0.016 U 0.016 U 0.033 J 0.017 U 0.016 U 0.017 U 0.017 U 0.016 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-128 CFSB-128 CFSB-128 CFSB-129 CFSB-129 CFSB-129 CFSB-130 CFSB-130

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 6/17/2016 6/17/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-128-SO-0-0.5 CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0-0.5 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12 CFSB-130-SO-0.5-2 CFSB-130-SO-10-12

0.031 U 0.031 U 0.029 U 0.03 U 0.029 U 0.029 U 0.03 U 0.27 J

0.027 U 0.027 U 0.025 U 0.026 U 0.026 U 0.025 U 0.026 U 0.13 U

0.098 U 0.098 U 0.091 U 0.095 U 0.092 U 0.091 U 0.093 U 0.48 U

0.015 U 0.015 U 0.014 U 0.015 U 0.014 U 0.014 U 0.014 U 0.075 U

0.034 U 0.034 U 0.032 U 0.033 U 0.032 U 0.032 U NA 0.17 U

0.036 U 0.036 U 0.034 U 0.035 U 0.034 U 0.034 U NA 0.18 U

0.01 U 0.01 U 0.0097 U 0.01 U 0.0098 U 0.0097 U NA 0.052 U

0.0086 U 0.0086 U 0.0081 U 0.0084 U 0.0081 U 0.0081 U NA 0.043 U

0.08 U 0.08 U 0.075 U 0.078 U 0.076 U 0.075 U NA 0.4 U

0.28 U 0.28 U 0.26 U 0.27 U 0.26 U 0.26 U NA 1.4 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.072 U

0.019 U 0.019 U 0.018 U 0.019 U 0.018 U 0.018 U 0.018 U 0.096 U

0.0083 U 0.0083 U 0.0078 U 0.0081 U 0.0078 U 0.0077 U 0.0079 U 0.041 U

0.0093 U 0.0093 U 0.0087 U 0.009 U 0.0087 U 0.0087 U NA 0.046 U

0.06 J 0.0086 J 0.0075 U 0.0087 J 0.021 J 0.0075 U 0.0077 U 0.88 J

0.016 U 0.016 U 0.015 U 0.016 U 0.015 U 0.015 U NA 0.079 U

0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.06 U

0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U NA 0.061 U

0.0097 U 0.0097 U 0.0091 U 0.0095 U 0.0091 U 0.0091 U NA 0.048 U

0.041 U 0.041 U 0.038 U 0.04 U 0.038 U 0.038 U 0.039 U 0.2 U

0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.054 U

0.097 U 0.097 U 0.091 U 0.095 U 0.092 U 0.091 U NA 0.48 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.057 U

0.016 U 0.016 U 0.015 U 0.015 U 0.015 U 0.015 U NA 0.078 U

0.0094 U 0.0094 U 0.0088 U 0.0092 U 0.0088 U 0.0088 U 0.0089 U 0.047 U

0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.054 U

0.014 U 0.014 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.069 U

0.18 U 0.18 U 0.16 U 0.17 U 0.17 U 0.16 U NA 0.87 U

0.27 J 0.073 J 0.0083 U 0.083 J 0.22 J 0.019 J 0.0084 U 4.2 

0.012 J 0.0094 U 0.0088 U 0.0092 U 0.0088 U 0.0088 U 0.0089 U 0.059 J

0.0079 U 0.008 U 0.0074 U 0.0078 U 0.0075 U 0.0074 U 0.0076 U 0.039 U

0.57 0.15 J 0.032 U 0.16 J 0.43 0.037 J 0.033 U 5.5 

0.016 U 0.016 U 0.015 U 0.016 U 0.015 U 0.015 U 0.015 U 0.081 U

0.028 U 0.028 U 0.026 U 0.027 U 0.026 U 0.026 U 0.026 U 0.14 U

2.6 0.76 0.061 1 2.7 0.26 0.029 U 8 

3 0.91 0.062 1.3 3.4 0.34 0.012 J 8 

4 1.2 0.083 1.6 3.8 0.41 0.032 J 9.4 

3 1.1 0.052 J 1.4 3.7 0.33 J 0.02 U 3.9 

1.3 0.42 0.034 0.73 1.7 0.17 0.015 U 3.8 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.056 U

0.0086 U 0.0086 U 0.0081 U 0.0084 U 0.0081 U 0.0081 U 0.0082 U 0.043 U

0.014 U 0.046 J 0.013 U 0.014 U 0.091 J 0.013 U 0.014 U 0.071 U

0.26 J 0.094 J 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.056 U

0.026 U 0.026 U 0.025 U 0.026 U 0.025 U 0.025 U 0.025 UJ 0.13 UJ

0.63 0.16 J 0.0088 J 0.17 J 0.47 0.038 J 0.0086 U 2 

3.6 1.1 0.069 J 1.5 3.6 0.36 0.021 J 7.4 

0.75 J+ 0.27 J+ 0.018 U 0.34 J+ 0.88 J+ 0.07 J+ 0.018 U 1.1 

0.12 J 0.024 J 0.01 U 0.024 J 0.058 J 0.01 U 0.01 U 1.9 

0.01 U 0.01 U 0.0097 U 0.01 U 0.0098 U 0.0097 U 0.0099 U 0.052 U

0.011 U 0.011 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.053 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-128 CFSB-128 CFSB-128 CFSB-129 CFSB-129 CFSB-129 CFSB-130 CFSB-130

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 6/17/2016 6/17/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-128-SO-0-0.5 CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0-0.5 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12 CFSB-130-SO-0.5-2 CFSB-130-SO-10-12

0.011 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.037 J 0.054 U

0.019 U 0.019 U 0.017 U 0.018 U 0.017 U 0.017 U 0.018 U 0.092 U

5.5 1.4 0.092 J 1.8 4.8 0.44 0.029 J 25 

0.21 J 0.046 J 0.0086 J 0.048 J 0.13 J 0.011 J 0.0076 U 3.7 

0.015 U 0.015 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.073 U

0.01 U 0.01 U 0.0096 U 0.01 U 0.0097 U 0.0096 U 0.0098 U 0.051 U

0.023 UJ 0.023 UJ 0.021 UJ 0.022 UJ 0.021 UJ 0.021 UJ 0.022 U 0.11 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.066 U

2.8 J+ 1.1 J+ 0.052 J+ 1.3 J+ 3.5 J+ 0.31 J+ 0.023 U 5 

0.0078 U 0.0078 U 0.0073 U 0.0076 U 0.0074 U 0.0073 U 3 2.1 

0.19 J 0.019 J 0.0087 U 0.014 J 0.031 J 0.0087 U 0.0088 U 1.9 

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.057 U

0.012 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.061 U

0.033 U 0.033 U 0.031 U 0.032 U 0.031 U 0.031 U 0.031 U 0.16 U

0.044 U 0.044 U 0.041 U 0.043 U 0.042 U 0.041 U NA 0.22 U

3.2 0.86 0.069 J 1 2.8 0.24 J 0.016 J 19 

0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U NA 0.059 U

3.9 1.3 0.099 J 1.9 4.6 0.52 0.027 J 14 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-131 CFSB-131 CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-132 CFSB-133

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016

0.5 - 2 10 - 12 18 - 20 22 - 23 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-131-SO-0.5-2 CFSB-131-SO-10-12 CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0-0.5 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12 CFSB-133-SO-0-0.5

0.03 U 0.03 U 1.2 J 0.029 U 0.03 U 0.036 U 0.038 U 0.038 U

0.026 U 0.027 U 0.25 U 0.025 U 0.026 U 0.032 U 0.033 U 0.033 U

0.093 U 0.096 U 0.91 U 0.092 U 0.095 U 0.11 U 0.12 U 0.12 U

0.014 U 0.015 U 0.14 U 0.014 U 0.015 U 0.018 U 0.018 U 0.018 U

0.033 U 0.034 U 0.32 U 0.032 U 0.033 U 0.04 U 0.041 U 0.041 U

0.035 U 0.036 U 0.34 U 0.034 U 0.035 U 0.043 U 0.044 U 0.044 U

0.0099 U 0.01 U 0.096 U 0.0097 U 0.01 U 0.012 U 0.013 U 0.013 U

0.0082 U 0.0084 U 0.08 U 0.0081 U 0.0084 U 0.01 U 0.01 U 0.01 U

0.077 U 0.079 U 0.74 U 0.075 U 0.078 U 0.094 U 0.097 U 0.097 U

0.26 U 0.27 U 2.6 U 0.26 U 0.27 U 0.32 U 0.33 U 0.33 U

0.014 U 0.014 U 0.13 U 0.014 U 0.014 U 0.017 U 0.017 U 0.017 U

0.019 U 0.019 U 0.18 U 0.018 U 0.019 U 0.023 U 0.023 U 0.023 U

0.0079 U 0.0081 U 0.077 U 0.0078 U 0.0081 U 0.0097 U 0.01 U 0.01 U

0.0089 U 0.0091 U 0.086 U 0.0087 U 0.009 U 0.011 U 0.011 U 0.011 U

0.017 J 0.0096 J 24 0.026 J 0.023 J 0.0094 U 0.0097 U 0.016 J

0.015 U 0.016 U 0.15 U 0.015 U 0.016 U 0.019 U 0.019 U 0.019 U

0.012 U 0.012 U 0.11 U 0.011 U 0.012 U 0.014 U 0.015 U 0.015 U

0.012 U 0.012 U 0.11 U 0.012 U 0.012 U 0.014 U 0.015 U 0.015 U

0.0093 U 0.0095 U 0.09 U 0.0091 U 0.0095 U 0.011 U 0.012 U 0.012 U

0.039 U 0.04 U 0.38 U 0.038 U 0.04 U 0.048 U 0.049 U 0.049 U

0.01 U 0.011 U 0.1 U 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.093 U 0.095 U 0.9 U 0.091 U 0.095 U 0.11 U 0.12 U 0.12 U

0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.013 U 0.014 U 0.014 U

0.015 U 0.015 U 0.15 U 0.015 U 0.015 U 0.018 U 0.019 U 0.019 U

0.009 U 0.0092 U 0.087 U 0.0088 U 0.0092 U 0.011 U 0.011 U 0.011 U

0.01 U 0.011 U 0.1 U 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.013 U 0.014 U 0.13 U 0.013 U 0.013 U 0.016 U 0.017 U 0.017 U

0.17 U 0.17 U 1.6 U 0.16 U 0.17 U 0.21 U 0.21 U 0.21 U

0.0084 U 0.0086 U 2.5 J 0.0083 U 0.0086 U 0.01 U 0.011 U 0.011 U

0.009 U 0.0092 U 0.087 U 0.0088 U 0.0092 U 0.011 U 0.011 U 0.011 U

0.0076 U 0.0078 U 0.074 U 0.0075 U 0.0078 U 0.0093 U 0.0096 U 0.0096 U

0.033 U 0.034 U 7.1 0.033 U 0.034 U 0.041 U 0.042 U 0.042 U

0.016 U 0.016 U 0.15 U 0.015 U 0.016 U 0.019 U 0.02 U 0.02 U

0.027 U 0.027 U 0.26 U 0.026 U 0.027 U 0.033 U 0.034 U 0.034 U

0.039 0.03 U 3.2 0.029 U 0.03 U 0.036 U 0.037 U 0.037 U

0.032 J 0.012 J 2.1 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.049 0.03 J 1.7 0.013 U 0.014 U 0.017 U 0.017 U 0.017 U

0.022 J 0.021 U 0.74 J 0.02 U 0.02 U 0.025 U 0.025 U 0.025 U

0.018 J 0.016 U 0.15 U 0.015 U 0.016 U 0.019 U 0.019 U 0.019 U

0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.013 U 0.014 U 0.014 U

0.0082 U 0.0084 U 0.08 U 0.0081 U 0.0084 U 0.01 U 0.01 U 0.01 U

0.014 U 0.014 U 0.13 U 0.013 U 0.016 J 0.017 U 0.017 U 0.017 U

0.011 U 0.011 U 0.1 U 0.011 U 0.011 U 0.013 U 0.014 U 0.014 U

0.025 UJ 0.026 UJ 0.24 U 0.025 UJ 0.026 U 0.031 U 0.032 U 0.032 U

0.0087 U 0.0089 U 0.084 U 0.0085 U 0.0088 U 0.011 U 0.011 U 0.011 U

0.056 J 0.025 J 7.5 0.0093 U 0.0097 U 0.012 U 0.012 U 0.012 U

0.018 U 0.019 U 0.22 J 0.018 U 0.019 U 0.022 U 0.023 U 0.023 U

0.011 U 0.011 U 0.1 U 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.0099 U 0.01 U 0.096 U 0.0097 U 0.01 U 0.012 U 0.013 U 0.013 U

0.01 U 0.01 U 0.098 U 0.01 U 0.01 U 0.012 U 0.013 U 0.013 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-131 CFSB-131 CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-132 CFSB-133

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016

0.5 - 2 10 - 12 18 - 20 22 - 23 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-131-SO-0.5-2 CFSB-131-SO-10-12 CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0-0.5 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12 CFSB-133-SO-0-0.5

0.024 J 0.011 U 0.1 U 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.018 U 0.018 U 0.2 J 0.017 U 0.018 U 0.022 U 0.022 U 0.022 U

0.073 J 0.026 J 3.3 J 0.01 U 0.011 U 0.013 U 0.013 U 0.013 U

0.0076 U 0.0078 U 7.4 0.0075 U 0.0078 U 0.0093 U 0.0096 U 0.0096 U

0.014 U 0.014 U 0.14 U 0.014 U 0.014 U 0.017 U 0.018 U 0.018 U

0.0098 U 0.01 U 0.095 U 0.0096 U 0.01 U 0.012 U 0.012 U 0.012 U

0.022 U 0.022 U 0.21 U 0.021 U 0.022 U 0.027 U 0.027 U 0.027 U

0.013 U 0.013 U 0.12 U 0.013 U 0.013 U 0.016 U 0.016 U 0.016 U

0.023 U 0.024 U 0.3 J 0.023 U 0.024 U 0.028 U 0.029 U 0.029 U

0.81 1.7 0.073 U 0.0074 U 0.0076 U 0.0092 U 0.0095 U 0.0095 U

0.0089 U 0.0091 U 9.2 0.022 J 0.01 J 0.011 U 0.011 U 0.011 U

0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.013 U 0.014 U 0.014 U

0.012 U 0.012 U 0.11 U 0.012 U 0.012 U 0.014 U 0.015 U 0.015 U

0.032 U 0.032 U 0.31 U 0.031 U 0.032 U 0.039 U 0.04 U 0.04 U

0.042 U 0.043 U 0.41 U 0.041 U 0.043 U 0.052 U 0.053 U 0.053 U

0.07 J 0.015 J 26 0.0091 U 0.0095 U 0.011 U 0.012 U 0.012 U

0.011 U 0.012 U 0.11 U 0.011 U 0.012 U 0.014 U 0.014 U 0.014 U

0.083 J 0.028 J 11 0.016 U 0.016 U 0.019 U 0.02 U 0.02 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-133 CFSB-133 CFSDP-001 CFSDP-002 CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011 CFSDP-012

6/3/2016 6/3/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-133-SO-0.5-2 CFSB-133-SO-10-12 CFSDP-001-SO CFSDP-002-SO CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO CFSDP-012-SO

0.037 U 0.032 U 0.038 U 0.034 U 0.039 U 0.04 U 0.034 U 0.039 U 0.034 U 0.037 U

0.032 U 0.028 U 0.034 U 0.03 U 0.034 U 0.035 U 0.029 U 0.034 U 0.03 U 0.032 U

0.12 U 0.1 U 0.12 U 0.11 U 0.12 U 0.13 U 0.11 U 0.12 U 0.11 U 0.11 U

0.018 U 0.016 U 0.019 U 0.016 U 0.019 U 0.019 U 0.016 U 0.019 U 0.017 U 0.018 U

0.041 U 0.035 U 0.042 U 0.038 U 0.043 U 0.044 U 0.037 U 0.043 U 0.038 U 0.04 U

0.043 U 0.038 U 0.045 U 0.04 U 0.045 U 0.047 U 0.039 U 0.046 U 0.04 U 0.043 U

0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U 0.012 U

0.01 U 0.0089 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0093 U 0.011 U 0.0095 U 0.01 U

0.095 U 0.083 U 0.099 U 0.088 U 0.1 U 0.1 U 0.087 U 0.1 U 0.089 U 0.095 U

0.33 U 0.29 U 0.34 U 0.3 U 0.34 U 0.36 U 0.3 UJ 0.35 U 0.31 U 0.33 U

0.017 U 0.015 U 0.018 U 0.016 U 0.018 U 0.019 U 0.016 U 0.018 U 0.016 U 0.017 U

0.023 U 0.02 U 0.024 U 0.021 U 0.024 U 0.025 U 0.021 U 0.024 U 0.021 U 0.023 U

0.0098 U 0.0086 U 0.01 U 0.009 U 0.01 U 0.011 U 0.009 U 0.01 U 0.0092 U 0.0098 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.012 U 0.012 U 0.01 U 0.012 U 0.01 U 0.011 U

0.013 J 0.0083 U 0.0099 U 0.0088 U 0.01 U 0.01 U 0.0087 U 0.01 U 0.012 J 0.0095 U

0.019 U 0.016 U 0.02 U 0.017 U 0.02 U 0.02 U 0.017 U 0.02 U 0.018 U 0.019 U

0.014 U 0.012 U 0.015 U 0.013 U 0.015 U 0.015 U 0.013 U 0.015 U 0.013 U 0.014 U

0.015 U 0.013 U 0.015 U 0.013 U 0.015 U 0.016 U 0.013 U 0.015 U 0.014 U 0.014 U

0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.035 J 0.011 U 0.012 U 0.011 U 0.011 U

0.048 U 0.042 U 0.05 U 0.045 U 0.051 U 0.052 U 0.044 U 0.051 U 0.045 U 0.048 U

0.013 U 0.011 U 0.013 U 0.012 U 0.013 U 0.014 U 0.012 U 0.014 U 0.012 U 0.013 U

0.12 U 0.1 U 0.12 U 0.11 U 0.12 U 0.13 U 0.11 U 0.12 U 0.11 U 0.11 U

0.014 U 0.012 U 0.014 U 0.013 U 0.014 U 0.015 U 0.012 U 0.014 U 0.013 U 0.014 U

0.019 U 0.016 U 0.019 U 0.017 U 0.019 U 0.02 U 0.017 U 0.02 U 0.017 U 0.018 U

0.011 U 0.0097 U 0.012 U 0.01 U 0.012 U 0.012 U 0.01 U 0.012 U 0.01 U 0.011 U

0.013 U 0.011 U 0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.014 U 0.012 U 0.013 U

0.016 U 0.014 U 0.017 U 0.015 U 0.017 U 0.018 U 0.015 U 0.017 U 0.015 U 0.016 U

0.21 U 0.18 U 0.22 U 0.19 U 0.22 U 0.23 U 0.19 UJ 0.22 U 0.19 U 0.21 U

0.01 U 0.0091 U 0.011 U 0.0096 U 0.011 U 0.011 U 0.0096 U 0.043 J 0.075 J 0.046 J

0.011 U 0.0097 U 0.012 U 0.01 U 0.012 U 0.012 U 0.01 U 0.012 U 0.01 U 0.011 U

0.0094 U 0.0082 U 0.0098 U 0.0087 U 0.0099 U 0.01 U 0.0086 U 0.011 J 0.0088 U 0.0094 U

0.041 U 0.036 U 0.043 U 0.038 U 0.043 U 0.045 U 0.038 U 0.082 J 0.14 J 0.096 J

0.019 U 0.017 U 0.02 U 0.018 U 0.02 U 0.021 U 0.018 U 0.02 U 0.018 U 0.019 U

0.033 U 0.029 U 0.034 U 0.03 U 0.035 U 0.036 U 0.03 U 0.069 J 0.031 U 0.033 U

0.036 U 0.031 U 0.038 U 0.033 U 0.038 U 0.039 U 0.1 0.82 0.74 0.64 

0.013 U 0.011 U 0.014 U 0.012 U 0.014 U 0.014 U 0.12 1.1 0.94 0.83 

0.017 U 0.015 U 0.018 U 0.016 U 0.018 U 0.018 U 0.21 1.8 1.3 1.2 

0.025 U 0.022 U 0.026 U 0.023 U 0.026 U 0.027 U 0.11 J 1.3 0.84 0.77 

0.019 U 0.016 U 0.02 U 0.017 U 0.02 U 0.02 U 0.069 0.47 0.49 0.45 

0.014 U 0.012 U 0.014 U 0.012 U 0.014 U 0.015 U 0.012 U 0.014 U 0.013 U 0.013 U

0.01 U 0.0089 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0093 U 0.011 U 0.0095 U 0.01 U

0.017 U 0.015 U 0.032 J 0.016 U 0.018 J 0.018 U 0.015 U 0.018 U 0.016 U 0.045 J

0.013 U 0.012 U 0.014 U 0.012 U 0.014 U 0.014 U 0.012 U 0.014 U 0.012 U 0.031 J

0.031 U 0.027 U 0.032 U 0.029 U 0.033 U 0.034 U 0.028 UJ 0.033 U 0.029 U 0.031 U

0.011 U 0.0094 U 0.011 U 0.0099 U 0.011 U 0.012 U 0.011 J 0.1 J 0.1 J 0.1 J

0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.14 J 1.1 0.93 0.89 

0.023 U 0.02 U 0.023 U 0.021 U 0.024 U 0.024 U 0.021 U 0.28 0.16 0.2 

0.013 U 0.011 U 0.014 U 0.012 U 0.014 U 0.014 U 0.012 U 0.014 U 0.024 J 0.015 J

0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U 0.012 U

0.013 U 0.011 U 0.013 U 0.012 U 0.013 U 0.014 U 0.011 U 0.013 U 0.012 U 0.012 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-133 CFSB-133 CFSDP-001 CFSDP-002 CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011 CFSDP-012

6/3/2016 6/3/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-133-SO-0.5-2 CFSB-133-SO-10-12 CFSDP-001-SO CFSDP-002-SO CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO CFSDP-012-SO

0.013 U 0.011 U 0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.014 U 0.012 U 0.039 J

0.022 U 0.019 U 0.023 U 0.02 U 0.023 U 0.024 U 0.02 U 0.023 U 0.02 U 0.022 U

0.013 U 0.011 U 0.013 U 0.012 U 0.013 U 0.014 U 0.13 J 1.1 1.1 1 

0.0094 U 0.0082 U 0.0098 U 0.0087 U 0.0099 U 0.01 U 0.0086 U 0.028 J 0.053 J 0.03 J

0.018 U 0.015 U 0.018 U 0.016 U 0.018 U 0.019 U 0.016 U 0.019 U 0.016 U 0.017 U

0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U 0.012 U

0.027 U 0.024 U 0.028 U 0.025 U 0.028 U 0.029 U 0.025 U 0.029 U 0.025 U 0.027 U

0.016 U 0.014 U 0.016 U 0.015 U 0.017 U 0.017 U 0.014 U 0.017 U 0.015 U 0.016 U

0.029 U 0.025 U 0.03 U 0.027 U 0.03 U 0.031 U 0.12 1.3 0.95 0.87 

0.0093 U 0.0081 U 0.0097 U 0.0086 U 0.0097 U 0.01 U 0.0085 U 0.014 J 0.012 J 0.014 J

0.011 U 0.0096 U 0.011 U 0.01 U 0.012 U 0.012 U 0.01 U 0.013 J 0.02 J 0.013 J

0.014 U 0.012 U 0.014 U 0.013 U 0.014 U 0.015 U 0.012 U 0.014 U 0.013 U 0.014 U

0.015 U 0.013 U 0.015 U 0.013 U 0.015 U 0.016 U 0.013 U 0.015 U 0.014 U 0.014 U

0.039 U 0.034 U 0.041 U 0.036 U 0.041 U 0.043 U 0.036 U 0.042 U 0.037 U 0.039 U

0.052 U 0.046 U 0.055 U 0.048 U 0.055 U 0.057 U 0.048 U 0.055 U 0.049 U 0.052 U

0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.065 J 0.53 0.69 0.55 

0.014 U 0.012 U 0.015 U 0.013 U 0.015 U 0.015 U 0.013 U 0.015 U 0.013 U 0.014 U

0.02 U 0.017 U 0.02 U 0.018 U 0.021 U 0.021 U 0.19 J 1.5 1.4 1.1 
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSDP-012 CFSDP-013 CFSDP-017 CFSDP-021 CFSDP-022

9/6/2016 9/6/2016 9/8/2016 9/6/2016 9/6/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO CFSDP-021-SO CFSDP-022-SO

0.036 U 0.051 U 0.038 U 0.032 U 0.045 U

0.032 U 0.044 U 0.033 U 0.028 U 0.039 U

0.11 U 0.16 U 0.12 U 0.1 U 0.14 U

0.018 U 0.025 U 0.018 U 0.016 U 0.022 U

0.04 U 0.056 UJ 0.042 U 0.036 U 0.049 U

0.042 U 0.059 UJ 0.044 U 0.038 U 0.052 U

0.012 U 0.017 UJ 0.013 U 0.011 U 0.015 U

0.01 U 0.014 UJ 0.011 U 0.009 U 0.012 U

0.094 U 0.13 UJ 0.098 U 0.083 U 0.12 U

0.32 U 0.45 R 0.34 U 0.29 UJ 0.4 U

0.017 U 0.024 UJ 0.018 U 0.015 U 0.021 U

0.023 U 0.032 UJ 0.024 U 0.02 U 0.028 U

0.0097 U 0.014 UJ 0.01 U 0.0086 U 0.012 U

0.011 U 0.015 UJ 0.011 U 0.0096 U 0.013 U

0.0094 U 0.013 UJ 0.0098 U 0.0084 U 0.012 U

0.019 U 0.026 UJ 0.019 U 0.017 U 0.023 U

0.014 U 0.02 U 0.015 U 0.013 U 0.017 U

0.014 U 0.02 UJ 0.015 U 0.013 U 0.018 U

0.011 U 0.016 UJ 0.012 U 0.01 U 0.014 U

0.048 U 0.067 UJ 0.05 U 0.042 U 0.058 U

0.013 U 0.018 U 0.013 U 0.011 U 0.016 U

0.11 U 0.16 UJ 0.12 U 0.1 U 0.14 U

0.013 U 0.019 U 0.014 U 0.012 U 0.016 U

0.018 U 0.026 UJ 0.019 U 0.016 U 0.023 U

0.011 U 0.015 U 0.011 U 0.0098 U 0.013 U

0.013 U 0.018 UJ 0.013 U 0.011 U 0.016 U

0.016 U 0.023 UJ 0.017 U 0.014 U 0.02 U

0.2 U 0.29 UJ 0.21 U 0.18 UJ 0.25 UJ

0.037 J 0.014 UJ 0.011 U 0.0092 U 0.013 U

0.011 U 0.015 UJ 0.011 U 0.0098 U 0.013 U

0.0093 U 0.013 U 0.0097 U 0.0083 U 0.011 U

0.083 J 0.057 UJ 0.042 U 0.036 U 0.05 U

0.019 U 0.027 U 0.02 U 0.017 U 0.023 U

0.032 U 0.046 UJ 0.034 U 0.029 U 0.04 U

0.55 0.093 J- 0.037 U 0.032 U 0.074 

0.74 0.11 J- 0.013 U 0.021 J 0.091 

1.1 0.19 J- 0.017 U 0.036 J 0.15 

0.69 0.13 J 0.026 U 0.027 J 0.1 J

0.45 0.051 J- 0.019 U 0.017 U 0.053 

0.013 U 0.019 UJ 0.014 U 0.012 U 0.016 U

0.01 U 0.014 UJ 0.011 U 0.009 U 0.012 U

0.031 J 0.023 U 0.017 U 0.015 U 0.02 U

0.027 J 0.018 U 0.014 U 0.012 U 0.016 U

0.031 U 0.043 UJ 0.032 U 0.027 UJ 0.038 U

0.091 J 0.017 J- 0.011 U 0.0094 U 0.013 U

0.82 0.13 J- 0.012 U 0.019 J 0.13 J

0.15 0.031 U 0.023 U 0.02 U 0.027 U

0.014 J 0.018 UJ 0.013 U 0.011 U 0.016 U

0.012 U 0.017 UJ 0.013 U 0.011 U 0.015 U

0.012 U 0.017 UJ 0.013 U 0.011 U 0.015 U
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Table L2. Semivolatile Organic Compounds  in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

 Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSDP-012 CFSDP-013 CFSDP-017 CFSDP-021 CFSDP-022

9/6/2016 9/6/2016 9/8/2016 9/6/2016 9/6/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO CFSDP-021-SO CFSDP-022-SO

0.018 J 0.018 UJ 0.013 U 0.011 U 0.016 U

0.022 U 0.03 U 0.023 U 0.019 U 0.027 U

0.92 0.14 J- 0.013 U 0.018 J 0.12 J

0.024 J 0.013 UJ 0.0097 U 0.0083 U 0.011 U

0.017 U 0.024 U 0.018 U 0.015 U 0.021 U

0.012 U 0.017 UJ 0.013 U 0.011 U 0.015 U

0.027 U 0.037 UJ 0.028 U 0.024 U 0.033 U

0.016 U 0.022 UJ 0.016 U 0.014 U 0.019 U

0.76 0.11 0.03 U 0.025 J 0.093 

0.011 J 0.016 J- 0.0096 U 0.0081 U 0.015 J

0.011 J 0.015 UJ 0.011 U 0.0096 U 0.013 U

0.013 U 0.019 UJ 0.014 U 0.012 U 0.016 U

0.014 U 0.02 U 0.015 U 0.013 U 0.018 U

0.039 U 0.054 U 0.04 U 0.034 U 0.048 U

0.052 U 0.072 UJ 0.054 U 0.046 U 0.063 U

0.49 0.067 J- 0.012 U 0.011 J 0.058 J

0.014 U 0.02 UJ 0.015 U 0.012 U 0.017 U

1 0.13 J 0.02 U 0.027 J 0.11 J
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a

6/13/2016 6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 23 - 28

CFMW-002-SO-0-0.5 CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0-0.5 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-003a-SO-23-28

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg 14500 24900 6320 6230 12700 5610 J 10500 J 6440 

Antimony 3.1 47 0.035 mg/kg 0.35 UJ 0.35 UJ 0.32 UJ 0.5 U 0.33 UJ 0.42 U 0.39 UJ 0.49 U

Arsenic 0.68 3 0.0015 mg/kg 5.3 6.5 3.2 4.1 4.4 4 4.7 5.5 

Barium 1500 22000 16 mg/kg 127 181 29.5 94.1 74.4 39 J 65.8 J 92.4 

Beryllium 16 230 1.9 mg/kg 0.78 0.76 0.25 J 0.29 J 0.4 0.22 J 0.39 J 0.23 J

Cadmium 7.1 98 0.069 mg/kg 0.26 U 0.26 U 0.25 U 0.38 U 0.25 U 0.32 U 0.3 U 0.37 U

Calcium -- -- -- mg/kg 68400 J 7360 J 35500 J 75000 28000 53100 64700 36400 

Chromium 0.3 6.3 0.00067 mg/kg 10.3 12.7 7.5 6.5 10.4 7.1 10.1 6.3 

Cobalt 2.3 35 0.027 mg/kg 4.8 6.4 3.4 3.6 5.5 3.7 5.8 4.9 

Copper 310 4700 2.8 mg/kg 12 14.5 11.9 10.8 15.6 9.4 12.9 9.4 

Cyanide, Total 2.3 15 0.0015 mg/kg 0.48 J 0.59 J 0.076 J 0.066 J- 0.053 J- 0.017 UJ 0.038 J 0.022 J

Iron 5500 82000 35 mg/kg 13400 19600 9650 9890 15400 10100 16100 10100 

Lead 400 800 -- mg/kg 13.5 J+ 12.2 J+ 3.7 J+ 8.1 8.4 6.2 10.3 9.9 

Magnesium -- -- -- mg/kg 11500 12100 12400 11800 14100 9140 J 17800 J 9260 J

Manganese 180 2600 2.8 mg/kg 616 J 728 J 270 J 284 416 316 521 325 

Mercury 1.1 4.6 0.0033 mg/kg 0.014 J 0.013 U 0.019 0.055 0.023 0.024 0.029 0.021 

Nickel 150 2200 2.6 mg/kg 28.5 J+ 15.5 J+ 7.3 J+ 7.8 12.4 7.3 11.1 7.5 

Potassium -- -- -- mg/kg 1280 1220 628 464 976 551 J 1150 J 636 

Selenium 39 580 0.052 mg/kg 0.33 U 0.33 U 0.3 U 0.47 U 0.31 U 0.4 U 0.37 U 0.46 U

Silver 39 580 0.08 mg/kg 0.64 U 0.64 U 0.59 U 0.91 U 0.61 U 0.77 U 0.72 U 0.9 U

Sodium -- -- -- mg/kg 104 279 37 J 80.6 J 36.1 J 39.4 U 36.9 U 230 

Thallium 0.078 1.2 0.0014 mg/kg 0.13 U 0.13 J 0.12 U 0.19 U 0.13 U 0.16 U 0.15 U 0.19 U

Vanadium 39 580 8.6 mg/kg 21.1 J- 23.1 J- 4.4 J- 4.6 8.8 4.6 7.7 5.6 

Zinc 2300 35000 37 mg/kg 114 J- 111 J- 40.3 J- 41.3 45.4 23.4 J 47.9 J 28.2 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010

6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 10 - 12 88 - 93 0 - 0.5 0.5 - 2

CFMW-008a-SO-0-0.5 CFMW-008a-SO-0-0.5-Pb CFMW-008a-SO-0.5-2 CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-008a-SO-88-93 CFMW-010-SO-0-0.5 CFMW-010-SO-0.5-2.0

21000 NA 8610 10000 8380 NA 25700 22100 

0.36 UJ NA 0.32 UJ 0.34 UJ 0.32 UJ NA 0.37 UJ 0.35 UJ

7.1 NA 4 7.7 6.3 NA 6.2 7.7 

163 NA 55.6 71.4 70.2 NA 235 171 

0.63 NA 0.27 J 0.4 0.32 NA 0.84 0.78 

0.27 U NA 0.24 U 0.26 U 0.25 U NA 0.28 U 0.32 J

56600 J NA 26100 J 57600 J 56800 J NA 4460 2370 

10 NA 7 8.4 8.2 NA 12.7 12.2 

4.7 NA 3.5 5 3.9 NA 6.4 6.6 

15.2 NA 8.4 10.8 13 NA 13.7 12 

0.088 J NA 0.016 UJ 0.015 UJ 0.015 UJ 0.017 UJ 1.4 0.32 

10800 NA 9950 13800 11500 NA 20500 19700 

23.3 J+ 21.9 11.2 J+ 8.4 J+ 7.4 J+ NA 13.5 15.3 

8170 NA 8110 15100 11600 NA 10900 11500 

388 J NA 247 J 376 J 415 J NA 529 577 

0.023 NA 0.016 J 0.015 J 0.017 NA 0.019 0.024 

32.4 J+ NA 15.8 J+ 9.8 J+ 8.1 J+ NA 22.2 12.9 

1060 NA 585 576 589 NA 1430 1250 

0.34 J NA 0.3 U 0.32 U 0.3 U NA 0.35 U 0.33 U

0.65 U NA 0.58 U 0.63 U 0.59 U NA 0.68 U 0.65 U

302 NA 89.5 31.9 U 30.3 U NA 176 119 

0.13 U NA 0.12 U 0.13 U 0.12 U NA 0.14 J 0.15 J

17.3 J- NA 9.5 J- 6.6 J- 5.2 J- NA 23.7 19.3 

57.1 J- NA 32.3 J- 37.9 J- 30 J- NA 72.5 75.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-010 CFMW-010 CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a CFMW-011a

5/18/2016 5/18/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/29/2016

0 - 0.5 10 - 12 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 31 - 36

CFMW-010-SO-0-0.5-Pb CFMW-010-SO-10-12 CFMW-Dup18-SO CFMW-011a-SO-0-0.5 CFMW-011a-SO-0-0.5pb CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12 CFMW-011a-SO-31-36

NA 5380 10400 15800 NA 10000 11000 NA

NA 0.34 UJ 0.47 U 0.49 U NA 0.47 U 0.33 UJ NA

NA 3.1 4.5 4.9 NA 4.6 4.7 NA

NA 33 63.3 158 NA 61.8 139 NA

NA 0.2 J 0.58 0.55 NA 0.57 0.4 NA

NA 0.26 U 0.36 U 0.37 U NA 0.36 U 0.25 U NA

NA 31100 1560 6600 NA 1660 45500 NA

NA 6.3 9.7 8.6 NA 9.8 11.3 J- NA

NA 3.2 8.5 6.2 NA 8.1 5.5 J- NA

NA 11.6 11.3 13.4 NA 12.2 11.1 J- NA

NA 0.033 J 0.034 J 0.042 J NA 0.051 J 0.027 J 0.023 J

NA 8950 14300 14900 NA 14500 16300 NA

45.8 3.8 12.8 11.2 7.9 12.9 7.7 J- NA

NA 8710 6120 7170 NA 6160 17100 NA

NA 277 490 446 NA 475 486 NA

NA 0.018 0.013 U 0.015 U NA 0.014 U 0.016 NA

NA 7.4 10.8 12.2 NA 11.2 12.2 J- NA

NA 384 1060 978 NA 1040 1360 NA

NA 0.32 U 0.44 U 0.46 U NA 0.44 U 0.31 U NA

NA 0.62 U 0.86 U 0.9 U NA 0.87 U 0.61 U NA

NA 61.9 J 44.1 U 168 NA 44.2 U 31 U NA

NA 0.13 U 0.18 U 0.19 U NA 0.18 U 0.13 U NA

NA 3.5 13.2 12.8 NA 12.5 7.9 NA

NA 25.2 30 40 NA 30.5 39.8 NA
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-016a CFMW-016a

5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 6/21/2016 6/21/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 68 - 73 0 - 0.5 0 - 0.5

CFMW-012A-SO-0-0.5 CFMW-012A-SO-0-0.5-Pb CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-012A-SO-68-73 CFMW-016a-SO-0-0.5 CFMW-016a-SO-0-0.5-Pb

16400 NA 13400 8090 15200 8190 12600 NA

0.44 UJ NA 0.45 UJ 0.42 UJ 0.45 UJ 0.38 UJ 0.41 UJ NA

6.6 J NA 5.7 J 5 J 5.7 J 4.6 J 4.8 NA

131 NA 112 48.3 90 55.5 105 J NA

0.6 NA 0.46 0.33 J 0.46 0.3 J 0.61 NA

0.33 U NA 0.34 U 0.32 U 0.35 U 0.29 U 0.31 U NA

2340 J NA 4310 J 48300 J 6710 J 53000 J 41300 J NA

13.1 NA 11.4 9.8 12.6 8.2 11.8 J NA

5.5 NA 4.3 4.6 4.4 4.4 5.1 NA

10.6 J+ NA 18.6 J+ 10.1 J+ 12.3 J+ 10.4 J+ 14 NA

0.6 NA 0.46 0.2 0.51 0.16 0.32 NA

20600 NA 19800 11900 19500 13200 14100 NA

15 J 15 8.7 J 7.1 J 8.7 J 7.9 J 23.3 J 20.6 

13300 J NA 13200 J 14200 J 14200 J 21600 J 9170 NA

533 NA 694 371 438 399 446 NA

0.012 U NA 0.019 0.023 0.014 J 0.025 0.02 NA

14 J+ NA 11.8 J+ 9.4 J+ 13.4 J+ 8.8 J+ 19.2 NA

927 J NA 1080 J 757 J 845 J 778 J 1100 NA

0.41 U NA 0.42 U 0.39 U 0.43 U 0.36 U 0.38 U NA

0.8 U NA 0.83 U 0.77 U 0.83 U 0.69 U 0.75 U NA

74 J NA 49.9 J 39.2 U 53.7 J 119 68.3 J NA

0.17 U NA 0.17 U 0.16 U 0.17 U 0.14 U 0.15 U NA

17.7 NA 11.9 5.3 12.4 7 12.2 NA

75.5 J NA 43.9 J 38.6 J 45 J 36.2 J 45.4 NA
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-016a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-018

6/21/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 79 - 84 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 10 - 12

CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12 CFMW-016a-SO-79-84 CFMW-018-SO-0-0.5 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-018-SO-0-0.5-Pb CFMW-DUP2-SO

11800 14700 NA 10900 J 9270 J 6030 J NA 7290 J

0.41 UJ 0.4 UJ NA 0.35 UJ 0.35 UJ 0.34 UJ NA 0.31 UJ

5 4.2 NA 11.3 J 10.2 J 4.7 J NA 4.5 J

125 J 133 J NA 97.4 49.9 48 NA 46.4 

0.38 J 0.48 NA 0.4 0.4 0.3 J NA 0.32 

0.31 U 0.31 U NA 0.26 U 0.27 U 0.26 U NA 0.24 U

16300 J 10500 J NA 59400 67000 35100 NA 32300 

12.2 J 10.9 J NA 10.5 9.4 8.2 NA 8.8 

6.2 5.6 NA 5.1 4.7 4.5 NA 5.4 

16.9 18 NA 15.4 J 11.6 J 9.5 J NA 11.1 J

0.018 U 0.042 J 0.016 U 0.018 U 0.018 U 0.017 U NA 0.016 U

16700 15900 NA 14000 14700 12700 NA 13800 

8.8 J 10.3 J NA 12.4 9.8 6 9.7 6 

11500 9720 NA 13100 18800 10400 NA 11400 

483 325 NA 405 J 436 J 362 J NA 352 J

0.076 0.025 NA 0.034 0.031 0.011 J NA 0.011 U

12.5 11.8 NA 14.9 11.8 9 NA 10.4 

984 1070 NA 1160 861 455 NA 507 

0.38 U 0.38 U NA 0.32 U 0.33 U 0.32 U NA 0.29 U

0.75 U 0.74 U NA 0.63 U 0.64 U 0.63 U NA 0.57 U

39 J 37.8 U NA 32.4 U 32.8 U 32.1 U NA 29.3 U

0.15 U 0.15 U NA 0.13 U 0.13 U 0.13 U NA 0.12 U

9.7 14.7 NA 10.4 8.7 6.9 NA 7.4 

47.9 50.1 NA 41.3 37.8 30.9 NA 35 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-022

5/25/2016 5/25/2016 5/25/2016 5/25/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12

CFMW-019a-SO-0-0.5 CFMW-019a-SO-0.5-2 CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0-0.5 CFMW-022-SO-0-0.5-Pb CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12

9620 18100 7510 15000 10600 NA 9380 7860 11000 J

0.37 UJ 0.36 UJ 0.34 UJ 0.39 UJ 0.4 UJ NA 0.39 UJ 0.42 UJ 0.46 UJ

3.9 4.3 4.1 3.8 4.8 NA 7.8 4.2 J 3.4 J

91.7 164 62.2 139 68.8 NA 54.1 69.6 75.5 J

0.36 0.55 0.33 0.62 0.33 J NA 0.29 J 0.27 J 0.45 

0.28 U 0.27 U 0.26 U 0.29 U 0.3 U NA 0.29 U 0.32 U 0.35 U

11200 2280 53300 1820 35000 NA 95300 29500 J 16500 

8.2 9.5 7.5 8.7 10 NA 9.7 8.2 9.3 J

3.9 5.8 4.2 4.5 4.7 NA 5.1 4.9 4.8 

13.1 J 11 J+ 8.5 J 11.1 J 12.3 NA 15.2 12.1 19.4 

0.063 J 0.024 J 0.015 U 0.018 U 0.29 NA 0.045 J 0.079 J 0.42 

11000 15100 11700 13400 15300 NA 12600 12900 13700 J

11.9 J 10.3 5.4 J 8.5 J 9.1 21.6 9.1 5.9 8.9 J

7480 8850 12300 8380 10600 NA 12300 11000 11700 

368 350 324 297 368 NA 337 378 334 J

0.024 0.014 U 0.011 U 0.013 U 0.018 NA 0.031 J+ 0.028 0.022 

9.1 10.3 8.4 9.1 11.7 NA 10.1 10.1 10.4 

847 1200 J+ 658 1200 593 NA 727 657 776 

0.34 U 0.34 U 0.32 U 0.36 U 0.37 U NA 0.36 U 0.39 U 0.43 U

0.67 U 0.66 U 0.62 U 0.71 U 0.73 U NA 0.71 U 0.77 U 0.85 U

34.2 U 94.3 56.1 J 77.5 J 37.1 U NA 36.2 U 39.4 U 95 J

0.14 U 0.14 J 0.13 U 0.15 U 0.15 U NA 0.15 U 0.16 U 0.17 U

8.6 14.6 6.6 12.6 10.7 NA 7.2 6.4 9.1 J

34.6 39.6 31.6 37.9 39 NA 30.4 32.6 38 J
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-023a CFMW-023a CFMW-023a CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-025a

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/18/2016 7/13/2016 7/13/2016 7/13/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 123 - 128 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-023a-SO-0-0.5 CFMW-023a-SO-0-0.5-Pb CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-023a-SO-123-128 CFMW-025a-SO-0-0.5 CFMW-025a-SO-0-0.5Pb CFMW-025a-SO-0.5-2

20200 NA 16100 9810 NA 23400 NA 20800 

0.42 UJ NA 0.47 UJ 0.43 UJ NA 0.46 UJ NA 0.44 UJ

6.1 NA 8.4 5.3 NA 7.1 NA 3.9 

166 NA 111 133 NA 333 NA 206 

0.55 NA 0.6 0.34 J NA 0.64 NA 0.62 

0.32 U NA 0.36 U 0.32 U NA 0.35 U NA 0.33 U

4540 J NA 2160 J 60200 J NA 5920 NA 2110 

8.7 NA 15.5 10 NA 10.4 J NA 12.1 J

6 J+ NA 6.9 J+ 5.7 J+ NA 6.6 NA 6.6 

8 J NA 11.9 J 9.7 J NA 20 NA 16 

0.057 J NA 0.02 J 0.016 U 0.016 U 0.2 NA 0.069 J

12800 NA 18100 13100 NA 18200 J NA 18400 J

13.4 12 13.6 8.7 NA 18.5 20.3 10.4 

8920 NA 12400 16100 NA 7000 NA 8050 

444 NA 442 360 NA 778 J NA 526 J

0.014 U NA 0.04 0.026 NA 0.027 NA 0.013 U

89 J- NA 12 J- 9.4 J- NA 13.9 J NA 11.8 J

1010 NA 1380 763 NA 1140 NA 779 

0.39 U NA 0.44 U 0.4 U NA 0.43 U NA 0.41 U

0.77 U NA 0.87 U 0.78 U NA 0.85 U NA 0.8 U

72.6 J NA 44.2 U 57.6 J NA 157 NA 63 J

0.16 U NA 0.18 U 0.16 U NA 0.17 U NA 0.16 U

21.7 NA 15.4 5.9 NA 16.3 J NA 18.3 J

54.5 NA 45.7 35.5 NA 84.9 NA 48.4 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-025a CFMW-025a CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-027

7/13/2016 7/13/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/30/2016

10 - 12 35 - 40 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFMW-025a-SO-10-12 CFMW-025a-SO-35-40 CFMW-026-SO-0-0.5 CFMW-026-SO-0-0.5-Pb CFMW-026-SO-0.5-2 CFMW-DUP15-SO CFMW-026-SO-10-12 CFMW-027-SO-0-0.5

5790 NA 11500 NA 19000 18100 7850 17000 

0.39 UJ NA 0.48 UJ NA 0.37 UJ 0.36 UJ 0.34 UJ 0.47 UJ

3.4 NA 3.1 NA 4 4.3 4.1 3.7 

44.7 NA 305 NA 187 173 62.5 48.9 J

0.37 J NA 0.41 J NA 0.46 0.48 0.36 0.59 

0.29 U NA 0.66 J NA 0.28 U 0.28 U 0.26 U 1.1 

20400 NA 8020 NA 1790 1590 29500 1370 

7 J NA 6 NA 9.6 8.8 8.1 16.6 

5.8 NA 3.4 NA 5.7 5 5.3 2.6 

12.5 NA 14.5 J+ NA 10.1 J+ 8.8 J+ 14.4 J+ 16.9 J

0.018 J 0.023 J 0.33 NA 0.057 J 0.06 J 0.014 U 1.2 

11500 J NA 7940 NA 15800 15200 13200 2920 

9.7 NA 44.8 J+ 37.8 11.4 J+ 10.2 J+ 5.7 J+ 30.3 

7590 NA 3030 NA 7290 6970 11100 1090 

227 J NA 631 J NA 523 J 473 J 432 J 46 

0.014 J NA 0.025 NA 0.013 U 0.013 U 0.012 U 0.031 J+

8 J NA 17.4 NA 11.6 9.9 9.3 84.5 

478 NA 1530 NA 1070 1000 672 266 J+

0.36 U NA 0.45 U NA 0.34 U 0.34 U 0.32 U 1 J

0.71 U NA 0.88 U NA 0.67 U 0.66 U 0.63 U 0.85 U

36.2 U NA 45.1 U NA 34.3 U 33.9 U 32.1 U 116 

0.15 U NA 0.18 U NA 0.14 U 0.14 U 0.13 U 0.31 J

7.2 J NA 11.6 NA 14.4 13.5 9.3 34.5 

24.8 NA 238 NA 140 112 61.5 130 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-027 CFMW-027 CFMW-027 CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-028a

6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 4.5 - 6 10 - 12

CFMW-027-SO-0-0.5Pb CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0-0.5 CFMW-028a-SO-0-0.5Pb CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6 CFMW-028a-SO-10-12

NA 23000 9220 14200 NA 14900 85500 5370 

NA 0.45 UJ 0.33 UJ 0.38 UJ NA 0.39 UJ 0.88 J- 0.33 UJ

NA 9.3 3.6 5.4 NA 5.1 34.2 2.6 

NA 111 J 67.3 J 96.8 J NA 107 J 510 J 52 J

NA 0.85 0.36 0.48 NA 0.41 32.7 0.22 J

NA 1.1 0.25 U 0.29 U NA 0.29 U 8 0.25 U

NA 2500 120000 8390 NA 8080 69600 115000 J

NA 25.4 7.5 11.3 NA 11.6 27.5 6.9 

NA 6.2 2.9 5.2 NA 5.2 8 2.7 J

NA 30.1 J 9.4 J 15.5 J NA 13.7 J 19.3 J 7.5 J

NA 1.6 0.075 J 0.043 J NA 0.054 J 15.3 0.37 

NA 11400 9350 17000 NA 17700 11000 8250 

35.2 36 5.8 9.7 10.9 9.6 104 3.6 J

NA 5180 10100 10800 NA 11900 9420 24800 J

NA 36.5 331 319 NA 416 73.4 667 J

NA 0.029 J+ 0.025 J+ 0.017 J+ NA 0.022 J+ 0.035 J+ 0.011 J+

NA 151 8.1 11.8 NA 12.1 252 6.9 

NA 848 J+ 1630 J+ 948 J+ NA 853 J+ 5050 J+ 473 J+

NA 0.94 J 0.31 U 0.36 U NA 0.36 U 1.4 J 0.31 U

NA 0.82 U 0.6 U 0.7 U NA 0.71 U 1.1 U 0.6 U

NA 83.1 J 30.8 U 35.8 U NA 36.3 U 2820 54.6 J

NA 0.65 0.16 J 0.14 U NA 0.15 U 2.2 0.12 U

NA 85.9 8.1 10.8 NA 11 166 6.3 

NA 196 32.4 48 NA 49.6 403 25.9 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-032a CFMW-032a CFMW-032a

6/30/2016 6/30/2016 5/18/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016 8/8/2016

48 - 53 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-028a-SO-48-53 CFMW-DUP19-SO CFMW-029-SO-0-0.5 CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0-0.5 CFMW-032a-SO-0-0.5Pb CFMW-032a-SO-0.5-2

NA 8260 19500 11900 5980 19600 NA 10600 

NA 0.31 UJ 0.33 UJ 0.34 UJ 0.33 UJ 0.46 UJ NA 0.4 UJ

NA 3.6 5.4 4.5 4.6 6.1 NA 5.3 

NA 148 J 81.5 126 42.7 258 NA 95.6 

NA 0.35 0.99 0.48 0.36 0.72 NA 0.38 J

NA 0.24 U 0.27 J 0.26 U 0.25 U 0.35 U NA 0.3 U

NA 30200 J 25400 21800 27600 20500 NA 27100 

NA 8.4 15.5 10.4 6.6 10.9 NA 8.6 

NA 5.2 J 5.8 5.6 4.5 6 NA 5.1 

NA 13.2 J 16.4 28.6 13.2 17.7 NA 15.9 

0.061 J 0.27 0.21 0.058 J 0.025 J 0.31 NA 0.1 J

NA 13100 13700 13500 10300 15400 NA 12300 

NA 7.4 J 48 12.1 5.5 13.7 13.3 8.7 

NA 12200 J 11500 9500 7860 8850 NA 11000 

NA 319 J 333 429 227 524 NA 350 

NA 0.011 U 0.019 0.015 J 0.015 J 0.03 NA 0.014 J

NA 11 46.5 13.6 8.6 12.6 NA 11 

NA 695 J+ 1100 814 507 918 NA 739 

NA 0.29 U 1 J 0.32 U 0.31 U 0.43 U NA 0.37 U

NA 0.57 U 0.6 U 0.63 U 0.6 U 0.84 U NA 0.73 U

NA 29.3 UJ 209 58.1 J 30.5 U 117 NA 94 J

NA 0.12 U 0.14 J 0.13 U 0.12 U 0.17 U NA 0.15 U

NA 8.2 22.8 11.1 6.6 12.3 NA 7.4 

NA 37.3 114 61.5 30 65.3 NA 39.7 

ROUX ASSOCIATES, INC. Page 144 of 289  2476.0001Y002.142/WKB



Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-032a CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033 CFMW-033 CFMW-034

8/8/2016 8/8/2016 8/8/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016 5/31/2016

10 - 12 43 - 48 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-032a-SO-10-12 CFMW-032a-SO-43-48 CFMW-Dup21-SO CFMW-033-SO-0-0.5 CFMW-033-SO-0-0.5Pb CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0-0.5

9740 NA 10500 8530 NA 9780 6930 5610 

0.42 UJ NA 0.41 UJ 0.4 UJ NA 0.36 UJ 0.33 UJ 0.41 U

4.4 NA 4.2 5.3 NA 2.9 3.4 3.2 

54 NA 56.4 56.6 J NA 100 J 59.9 J 53.4 

0.31 J NA 0.44 0.23 J NA 0.29 J 0.29 J 0.21 J

0.32 U NA 0.31 U 0.3 U NA 0.27 U 0.25 U 0.31 U

1100 NA 1160 44600 NA 9670 31200 37600 

8.8 NA 10 7.6 NA 7.3 8.8 7.3 

6 NA 5.9 5 NA 4.1 4.5 4 

14.4 NA 13.5 10.3 J NA 17 J 9.7 J 8.9 

0.063 J 0.18 0.057 J 0.097 J NA 0.035 J 0.017 U 0.11 

13400 NA 14800 12200 NA 10600 11900 9540 

7.3 NA 7.1 9.2 47.3 6 4.5 6.7 

8300 NA 8990 12100 NA 6400 12200 9240 

304 NA 300 354 NA 328 324 305 

0.012 J NA 0.015 J 0.025 J+ NA 0.015 J+ 0.014 J+ 0.026 

12 NA 12.1 9.3 NA 8 8.8 10 

622 NA 595 698 J+ NA 634 J+ 693 J+ 388 

0.4 U NA 0.39 U 0.37 U NA 0.34 U 0.31 U 0.39 U

0.78 U NA 0.76 U 0.72 U NA 0.66 U 0.61 U 0.76 U

168 NA 184 37 U NA 33.6 U 33.2 J 38.7 U

0.16 U NA 0.16 U 0.15 U NA 0.14 U 0.13 U 0.16 U

9.8 NA 8.8 6.3 NA 7.6 6.3 6 

35.6 NA 36.1 34.6 NA 31.4 29.3 26.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-034 CFMW-034 CFMW-034 CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037

5/31/2016 5/31/2016 5/31/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016

0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-034-SO-0.5-2 CFMW-DUP10-SO CFMW-034-SO-10-12 CFMW-035-SO-0-0.5 CFMW-DUP11-SO CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0-0.5 CFMW-037-SO-0.5-2

6850 10200 7620 27200 18500 9430 6380 51200 8840 

0.42 U 0.33 UJ 0.32 U 0.41 UJ 0.44 UJ 0.46 UJ 0.41 UJ 0.46 U 0.47 U

3.7 4.1 3.1 5.1 5 3.9 3.5 5.2 3.9 

66.4 88.7 51.1 93.4 81.2 42.4 42.9 76.3 108 

0.3 J 0.45 0.37 0.85 0.62 0.29 J 0.28 J 0.7 0.38 J

0.32 U 0.25 U 0.24 U 0.44 J 0.33 U 0.35 U 0.31 U 0.65 J 0.35 U

41900 15200 41300 14000 21000 34000 35600 7820 35900 

7.3 10.6 8.2 15.2 15.1 10 9.6 12.4 8.8 

4.1 6.6 4.8 6.2 6.2 6.5 4.4 4.4 4.8 

9.4 16.1 10.9 25.8 26.7 13.8 11.2 14.3 12.7 

0.13 0.019 J 0.018 J 0.22 J 0.13 J 0.017 U 0.017 U 0.09 J 0.13 

10300 16000 12300 16400 20500 16600 11400 8560 11800 

9.6 9.3 5.3 21.7 21 7.4 5.1 20.1 9.8 

10500 11100 11600 8430 10100 12400 11100 4610 11200 

310 472 310 364 390 417 313 178 391 

0.018 0.048 J 0.027 0.025 0.021 0.018 J 0.012 J 0.013 U 0.012 U

11 12.8 9.9 47.4 29.9 13.4 8.4 81.8 10.6 

440 901 703 J+ 956 823 502 642 425 640 

0.39 U 0.31 U 0.3 U 0.38 U 0.41 U 0.43 U 0.38 U 0.43 U 0.44 U

0.77 U 0.6 U 0.59 U 0.75 UJ 1.5 J 0.85 U 0.75 U 0.84 U 0.85 U

107 285 29.9 U 133 84.9 J 43.3 U 38.4 J 182 43.5 U

0.16 U 0.12 U 0.12 U 0.15 U 0.17 U 0.17 U 0.15 U 0.17 U 0.18 U

7.6 10.8 9 21.1 16.4 8.2 6.6 25.1 9 

29 42.2 32.2 151 J 55.6 J 40.4 28.5 64.2 33.4 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-037 CFMW-038 CFMW-038 CFMW-038 CFMW-038 CFMW-040 CFMW-040 CFMW-040

6/24/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/28/2016 6/28/2016 6/28/2016

10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-037-SO-10-12 CFMW-038-SO-0-0.5 Pb CFMW-038-SO-0-0.5 CFMW-038-SO-0.5-2 CFMW-038-SO-10-12 CFMW-040-SO-0-0.5 CFMW-040-SO-0-0.5Pb CFMW-040-SO-0.5-2

9270 NA 9980 12000 8820 13700 NA 13100 

0.42 U NA 0.44 U 0.44 U 0.43 U 0.34 UJ NA 0.36 UJ

4.4 NA 4.4 3.8 3.7 3.6 NA 5.1 

74.9 NA 92.6 189 114 122 NA 116 

0.44 NA 0.4 J 0.42 J 0.37 J 0.54 NA 0.56 

0.32 U NA 0.33 U 0.33 U 0.33 U 0.26 U NA 0.27 U

39400 NA 24500 12700 27800 3720 NA 2260 

9.7 NA 9.2 8.3 12.1 10.2 J- NA 11.8 J-

5 NA 5.7 4.7 4.9 4.1 J- NA 6.2 J-

13.8 NA 14.3 12.4 20 15.3 J- NA 11.2 J-

0.019 U NA 0.024 J 0.035 J 0.029 J 0.12 NA 0.058 J

14700 NA 14500 14500 13300 10100 NA 17600 

6.6 12.4 8.2 7 6.4 57.7 J- 184 22.4 J-

12300 NA 9580 8820 9720 5540 NA 9180 

436 NA 391 445 445 753 NA 498 

0.016 J NA 0.017 J 0.013 U 0.012 J 0.012 J NA 0.012 U

10.8 NA 10.8 9 15.1 21.8 J- NA 11.5 J-

656 NA 718 764 733 621 NA 1010 

0.4 U NA 0.41 U 0.41 U 0.4 U 0.32 U NA 0.34 U

0.77 U NA 0.8 U 0.8 U 0.79 U 0.63 U NA 0.66 U

39.5 U NA 40.7 U 40.9 U 44.3 J 32.2 U NA 33.7 U

0.16 U NA 0.16 U 0.17 U 0.16 U 0.13 U NA 0.14 U

8.5 NA 10.2 10.6 8.3 11.6 NA 13.7 

37.6 NA 43.2 39.8 31 52.3 NA 39.2 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-042 CFMW-042 CFMW-043 CFMW-043

6/28/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/15/2016 6/15/2016

10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5

CFMW-040-SO-10-12 CFMW-042-SO-0-0.5 CFMW-042-SO-0-0.5-Pb CFMW-042-SO-0.5-2 CFMW-DUP16-SO CFMW-042-SO-10-12 CFMW-043-SO-0-0.5 CFMW-043-SO-0-0.5-Pb

9360 32000 NA 10400 13700 6210 14700 NA

0.37 UJ 0.54 UJ NA 0.43 UJ 0.42 UJ 0.41 UJ 0.34 UJ NA

13.1 5.5 NA 4.6 J 4.3 J 5.2 J 5 NA

91.6 376 NA 78.8 J 146 J 77.3 131 NA

0.55 0.89 NA 0.45 0.51 0.27 J 0.43 NA

0.28 U 1.2 J NA 0.33 U 0.32 U 0.31 U 0.26 U NA

5850 9850 NA 12800 J 6480 J 32900 21500 NA

11 J- 28.3 NA 9.3 8.2 8.3 11.9 NA

7.5 J- 6.1 NA 5.5 4.7 4.3 4.9 NA

21.2 J- 23.8 J+ NA 18.9 J 16.9 J 10.3 J 17.3 J+ NA

0.041 J 0.87 NA 0.03 J 0.023 J 0.017 U 0.11 NA

16600 16700 NA 13900 12600 10300 14100 NA

22 J- 28.2 J+ 20.7 9.2 14.1 5.6 23.2 J+ 23.7 

9030 7240 NA 10800 6670 9960 8590 NA

480 548 J NA 394 414 297 569 J NA

0.017 0.031 NA 0.041 J 0.018 J 0.011 J 0.018 J NA

13 J- 27.5 NA 11.1 9.2 8.1 18.9 NA

984 1450 NA 658 745 673 889 NA

0.35 U 0.5 U NA 0.4 U 0.39 U 0.38 U 0.32 U NA

0.68 U 0.99 U NA 0.78 U 0.76 U 0.75 U 0.63 U NA

34.9 U 67.1 J NA 43.8 J 135 J 38.7 J 32.2 U NA

0.14 U 0.2 U NA 0.16 U 0.16 U 0.15 U 0.13 U NA

9.4 31.6 NA 9.6 13.3 5.3 12.4 NA

36.6 106 NA 38.4 36.8 26.3 57.8 NA
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-043 CFMW-043 CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-045a

6/15/2016 6/15/2016 7/20/2016 7/20/2016 7/20/2016 7/20/2016 7/20/2016 8/12/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 49 - 54 0 - 0.5

CFMW-043-SO-0.5-2 CFMW-043-SO-10-12 CFMW-044a-SO-0-0.5 CFMW-044a-SO-0-0.5Pb CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12 CFMW-044a-SO-49-54 CFMW-045a-SO-0-0.5

28400 6730 22900 NA 9620 5470 NA 29500 

0.36 UJ 0.34 UJ 0.44 UJ NA 0.37 UJ 0.42 UJ NA 0.46 U

5.1 3.2 3.7 NA 3.5 5.5 NA 4.1 

392 91.3 196 NA 73.1 63 NA 101 

0.64 0.31 J 0.6 NA 0.53 0.33 J NA 0.61 

0.28 U 0.26 U 0.33 U NA 0.28 U 0.32 U NA 0.54 J

5980 25600 3150 NA 1560 88200 NA 9260 

9.8 10.1 11.3 J+ NA 12.7 J+ 6.7 J+ NA 11.9 

6.1 4.9 6.6 NA 5.1 3.1 NA 4.6 

16 J+ 21.5 J+ 11.4 J+ NA 13.2 J+ 11.4 J+ NA 16.3 

0.11 J 0.016 U 0.068 J NA 0.02 J 0.019 U 0.16 0.1 J

18100 10200 18400 NA 13700 10900 NA 10500 

10.9 J+ 6.9 J+ 10.5 J 13.8 6.7 J 5.2 J NA 47.6 J

6630 8660 7130 NA 6820 15500 NA 7590 

920 J 248 J 455 NA 257 417 NA 269 

0.014 J 0.012 U 0.014 U NA 0.011 U 0.012 U NA 0.013 U

11.8 10.3 12.4 NA 14 6.3 NA 59.9 

1330 898 858 J+ NA 519 J+ 584 J+ NA 596 

0.34 U 0.32 U 0.41 U NA 0.35 U 0.39 U NA 0.43 UJ

0.66 U 0.63 U 0.8 U NA 0.68 U 0.76 U NA 0.85 U

55.3 J 33 J 60.3 J NA 34.7 U 38.8 U NA 198 

0.14 U 0.13 U 0.17 U NA 0.14 U 0.16 U NA 0.17 U

17.4 9.5 19.7 J NA 12.2 J 5.4 J NA 24.7 J-

80.1 25.3 48.5 NA 26.6 23.3 NA 85.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-045a CFMW-045a CFMW-045a CFMW-047 CFMW-047 CFMW-047 CFMW-047 CFMW-049

8/12/2016 8/12/2016 8/12/2016 6/21/2016 6/21/2016 6/21/2016 6/21/2016 8/20/2016

0.5 - 2 10 - 12 86 - 91 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-045a-SO-0.5-2 CFMW-045a-SO-10-12 CFMW-045a-SO-86-91 CFMW-047-SO-0-0.5 CFMW-047-SO-0-0.5-Pb CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049-SO-0-0.5

14700 7060 NA 14100 NA 13600 7150 6580 

0.43 U 0.41 U NA 0.41 UJ NA 0.46 UJ 0.41 UJ 0.28 UJ

3.3 3.3 NA 4.7 NA 6.8 J 3.3 4.1 J

131 120 NA 108 J NA 148 67.7 J 70.9 J

0.64 0.31 J NA 0.42 NA 0.47 0.28 J 0.26 J

0.33 U 0.31 U NA 0.31 U NA 0.35 U 0.31 U 0.3 U

6420 34500 NA 23800 J NA 17700 J 32100 J 6920 J

9.8 9.2 NA 10.3 J NA 9.8 8.9 J 6.4 

4.5 4.6 NA 5.4 NA 5.3 4.5 3.3 

13.6 13.5 NA 19.9 NA 16 9.8 13.2 J

0.018 U 0.017 U 0.1 J 0.037 J NA 0.061 J 0.023 J 0.066 J

12100 13400 NA 14700 NA 14200 10800 8070 

19.3 J 5.8 J NA 11.6 J 13.2 9.6 6.6 J 5.8 J

8130 12200 NA 9580 NA 9630 9830 5960 

370 378 NA 385 NA 481 372 332 

0.013 U 0.026 NA 0.023 NA 0.026 0.017 0.021 

20.3 10.1 NA 16.4 NA 11.1 9.1 7.6 

609 565 NA 864 NA 935 802 408 J+

0.4 UJ 0.38 UJ NA 0.39 U NA 0.43 U 0.39 U 0.26 U

0.78 U 0.74 U NA 0.75 U NA 0.84 U 0.76 U 0.55 U

78.1 J 63.7 J NA 42.7 J NA 42.8 U 38.6 U 38 U

0.16 U 0.15 U NA 0.16 U NA 0.17 U 0.16 U 0.11 U

14.7 J- 6.6 J- NA 11.4 NA 11 5.6 6.1 

54.1 27.4 NA 64.3 NA 45.3 30.3 26.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-049a CFMW-049a CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-050

8/20/2016 8/20/2016 8/20/2016 8/22/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016

0 - 0.5 0.5 - 2 10 - 12 112 - 117 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2

CFMW-049a-SO-0-0.5 Pb CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-049a-SO-112-117 CFMW-050-SO-0-0.5 CFMW-050-SO-0-0.5-Pb CFMW-050-SO-0.5-2 CFMW-DUP17-SO

NA 6780 8490 NA 19500 NA 17100 18700 

NA 0.26 UJ 0.26 UJ NA 0.52 U NA 0.44 U 0.45 U

NA 2.2 J 3.9 J NA 5.9 NA 7.2 7.2 

NA 53.3 J 66 J NA 239 NA 201 220 

NA 0.18 J 0.25 J NA 0.69 NA 0.64 0.66 

NA 0.28 U 0.28 U NA 0.39 U NA 0.34 U 0.34 U

NA 13200 J 17800 J NA 4040 NA 2930 3100 

NA 7.9 9.5 NA 12.4 NA 9.9 11.1 

NA 3.9 6 NA 6.3 NA 5.8 6.4 

NA 7 J 14.3 J NA 17.5 J NA 14.5 J 15.5 J

NA 0.056 J 0.028 U 0.03 U 0.8 NA 0.11 0.099 J

NA 7940 13300 NA 15800 NA 16100 17100 

19.4 4.4 J 6.2 J NA 31.7 23.7 16.4 17.6 

NA 8210 11100 NA 6760 NA 8440 8230 

NA 161 J 337 NA 739 NA 580 584 

NA 0.022 0.018 NA 0.031 NA 0.029 0.018 

NA 9.1 12.1 NA 26.3 NA 10.8 12.1 

NA 386 J+ 702 J+ NA 1510 NA 1180 1260 

NA 0.25 U 0.24 U NA 0.48 U NA 0.41 U 0.42 U

NA 0.52 U 0.51 U NA 0.95 U NA 0.81 U 0.82 U

NA 35.8 U 35.4 J NA 48.3 U NA 41.3 U 42.1 U

NA 0.1 U 0.1 U NA 0.19 U NA 0.17 U 0.17 U

NA 5.7 6.9 NA 19.2 J NA 13.5 J 19.6 J

NA 26.3 38.1 NA 76.7 NA 49.4 53.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-050 CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-054

6/22/2016 8/17/2016 8/17/2016 8/17/2016 8/17/2016 8/17/2016 8/18/2016 6/20/2016

10 - 12 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 59 - 64 0 - 0.5

CFMW-050-SO-10-12 CFMW-DUP22-SO CFMW-053a-SO-0-0.5 CFMW-053a-SO-0-0.5Pb CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12 CFMW-053a-SO-59-64 CFMW-054-SO-0-0.5

9180 11900 14500 NA 13100 8720 NA 18600 

0.44 U 0.43 U 0.47 U NA 0.42 U 0.36 UJ NA 0.43 UJ

4.5 4.6 5.5 NA 4.4 3.1 NA 6 

84.6 213 259 NA 168 110 NA 104 J

0.42 J 0.48 0.54 NA 0.52 0.37 NA 0.61 

0.33 U 0.33 U 0.35 U NA 0.32 U 0.27 U NA 0.33 U

36100 42200 J 4510 J NA 16500 J 55900 NA 3640 J

10.7 10.8 8.9 NA 9.7 12.3 NA 11.3 J

6.2 5.4 6.7 NA 5.3 4.9 NA 6.2 

32.6 J 14.4 14.9 NA 14.2 16.6 J- NA 13.7 

0.017 U 0.04 J 0.19 NA 0.038 J 0.033 J 0.097 J 0.027 J

15700 15000 16400 NA 14400 14400 NA 19700 

8.6 10.3 J+ 12.2 J+ 17.2 10.2 J+ 6.6 NA 9.1 J

12200 12400 J 7140 J NA 8490 J 15900 NA 11000 

448 552 1270 NA 458 376 NA 413 

0.017 0.029 0.019 NA 0.023 0.022 NA 0.021 

11.4 10.7 13.9 NA 10.4 11.3 NA 15 

651 796 929 NA 746 1070 J+ NA 1070 

0.41 U 0.4 U 0.44 U NA 0.39 U 0.33 U NA 0.41 U

0.8 U 0.79 U 0.85 U NA 0.77 U 0.65 U NA 0.79 U

41 U 54.2 J 214 NA 44.7 J 59.7 J NA 676 

0.17 U 0.16 U 0.18 U NA 0.16 U 0.13 J NA 0.16 U

10.3 J 11.6 15 NA 12.2 7.9 NA 14.5 

39.5 43.1 49.5 NA 45.3 31.5 NA 52.8 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-054 CFMW-054 CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-056a

6/20/2016 6/20/2016 7/15/2016 7/15/2016 7/15/2016 7/15/2016 7/15/2016 7/15/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 37 - 42

CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0-0.5 CFMW-056a-SO-0-0.5Pb CFMW-056a-SO-0.5-2 CFMW-056a-SO-10-12 CFMW-056a-SO-37-42

17200 7550 19100 19700 NA 19500 7250 NA

0.42 UJ 0.4 UJ 0.44 UJ 0.47 UJ NA 0.4 UJ 0.41 UJ NA

5.4 2.9 5.8 6.4 NA 5.7 3.3 NA

92.7 J 166 J 221 230 NA 218 44.9 NA

0.53 0.29 J 0.69 0.7 NA 0.58 0.45 NA

0.32 U 0.3 U 0.33 U 0.36 U NA 0.3 U 0.31 U NA

2400 J 45900 J 5520 J 5740 J NA 2710 J 20300 J NA

12.3 J 17.3 J 12.5 12.6 NA 11.2 9.3 NA

5.7 4.1 6.3 6.7 NA 6.6 4.8 NA

13.9 9.8 19.1 20 NA 11.5 9.9 NA

0.028 J 0.016 U 0.18 0.22 NA 0.022 J 0.017 U 0.032 J

17900 12100 17200 17700 NA 18500 12000 NA

9.4 J 4.6 J 12 13.1 13.6 9.6 4.2 NA

11200 13900 8090 8450 NA 7640 8750 NA

344 301 549 588 NA 410 285 NA

0.022 0.014 J 0.028 0.031 NA 0.012 J 0.011 J NA

15.7 8.4 13.1 14.3 NA 12.2 9.3 NA

971 1310 1090 1120 NA 751 870 NA

0.39 U 0.37 U 0.58 J 0.57 J NA 0.37 U 0.39 U NA

0.77 U 0.73 U 0.8 U 0.86 U NA 0.73 U 0.76 U NA

622 106 49.6 J 158 J NA 57.4 J 75.6 J NA

0.16 U 0.15 U 0.16 U 0.18 U NA 0.15 U 0.16 U NA

12.4 7.5 12.5 13.8 NA 13.5 9.5 NA

51.2 27.3 84.2 89 NA 48.7 29.5 NA
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-059a CFMW-059a CFMW-059a CFMW-059a

7/27/2016 7/27/2016 7/27/2016 7/27/2016 7/22/2016 7/22/2016 7/22/2016 7/22/2016

0 - 0.5 0.5 - 2 10 - 12 30 - 35 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12

CFMW-057a-SO-0-0.5 CFMW-057a-SO-0.5-2 CFMW-057a-SO-10-12 CFMW-057a-SO-30-35 CFMW-059a-SO-0-0.5 CFMW-059a-SO-0-0.5Pb CFMW-059a-SO-0.5-2 CFMW-059a-SO-10-12

14200 15400 4920 NA 16600 NA 14700 7030 

0.35 UJ 0.36 UJ 0.34 UJ NA 0.47 U NA 0.41 U 0.41 U

4 3.7 2.3 NA 3.8 J+ NA 4.7 J+ 4.6 J+

170 137 41.2 NA 218 NA 176 52.1 

0.51 0.55 0.21 J NA 0.61 J NA 0.53 J 0.77 J

0.27 U 0.28 U 0.26 U NA 0.35 U NA 0.31 U 0.31 U

2440 J+ 1470 J+ 1820 J+ NA 2500 J NA 1800 J 39900 J

8.3 8.6 12.6 NA 7.3 NA 8.7 7.8 

5.4 5.8 4.6 NA 5.4 NA 4.7 3.8 

11.2 11.3 12.4 NA 13.9 J+ NA 13.1 J+ 12 J+

0.086 J 0.022 J 0.017 J 0.02 U 0.057 J NA 0.034 J 0.026 J

14000 14700 8160 NA 13100 NA 13600 11900 

9.6 8.1 3.6 NA 9.3 J+ 11.7 8.9 J+ 5.4 J+

5840 6320 5320 NA 4660 NA 6780 13400 

682 367 211 NA 499 NA 376 293 

0.012 U 0.012 U 0.013 U NA 0.022 NA 0.017 J 0.022 

10.4 10.6 13.4 NA 8.9 NA 8.9 8.5 

1140 982 574 NA 768 NA 651 604 

0.33 U 0.34 U 0.31 U NA 0.44 U NA 0.38 U 0.38 U

0.65 U 0.67 U 0.61 U NA 0.86 U NA 0.74 U 0.75 U

34.6 J 45.2 J 40.3 J NA 80.2 J NA 71.9 J 50.9 J

0.13 U 0.14 U 0.13 U NA 0.18 U NA 0.15 U 0.15 U

13.9 16.7 8.3 NA 14.2 NA 12.6 5.9 

63.8 39.8 18.1 NA 38.9 NA 31.3 27 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-059a CFMW-061 CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064

7/23/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016

79 - 84 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2

CFMW-059a-SO-79-84 CFMW-061-SO-0-0.5 CFMW-061-SO-0-0.5Pb CFMW-061-SO-0.5-2 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5 CFMW-064-SO-0-0.5Pb CFMW-064-SO-0.5-2

NA 8430 NA 10500 6980 10000 NA 8810 

NA 0.4 U NA 0.41 U 0.41 U 0.48 U NA 0.42 U

NA 3.5 NA 4.5 3.3 4.6 NA 4.6 

NA 74 NA 85.7 87.9 98.7 NA 85.9 

NA 0.38 J NA 0.43 0.36 J 0.4 J NA 0.4 J

NA 0.31 U NA 0.31 U 0.31 U 0.37 U NA 0.32 U

NA 7410 NA 33900 13800 9450 NA 13200 

NA 8 NA 10.1 12.5 9.7 NA 10.2 

NA 4.7 NA 4.8 5 5.7 NA 6.1 

NA 13.9 NA 19.2 14.3 18.3 NA 14.7 

0.019 U 0.061 J NA 0.062 J 0.018 U 0.17 NA 0.042 J

NA 11300 NA 14200 12800 14100 NA 15800 

NA 8.9 15.2 8.9 5.1 12.4 10.4 8.1 

NA 8370 NA 11600 8890 8460 NA 10300 

NA 332 NA 355 244 359 NA 284 

NA 0.023 NA 0.032 0.014 J 0.049 NA 0.025 

NA 12.7 NA 11.7 11 18.1 NA 12.8 

NA 638 NA 749 645 1050 NA 818 

NA 0.38 U NA 0.39 U 0.39 U 0.45 U NA 0.4 U

NA 0.74 U NA 0.76 U 0.75 U 0.88 U NA 0.77 U

NA 37.6 U NA 38.7 U 58.5 J 45.2 U NA 39.5 U

NA 0.15 U NA 0.16 U 0.16 U 0.18 U NA 0.16 U

NA 9.3 NA 10.2 10.9 15.1 NA 16.2 

NA 37.4 NA 41.7 33.6 49.8 NA 41.4 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-064 CFSB-001 CFSB-001 CFSB-001 CFSB-002 CFSB-002 CFSB-002 CFSB-003 CFSB-003

7/11/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-064-SO-10-12 CFSB-001-SO-0-0.5 CFSB-001-SO-0.5-2 CFSB-001-SO-10-12 CFSB-002-SO-0-0.5 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0-0.5 CFSB-003-SO-0.5-2

7660 20400 10100 6850 10500 11600 8420 15900 12100 

0.43 U 0.44 U 0.37 U 0.32 U 0.37 U 0.4 U 0.34 U 0.4 UJ 0.37 UJ

4.2 7.3 3.2 4 5.2 5.3 6.9 7.9 J 12 J

82.1 265 75.6 45.1 90.2 62.7 47.3 121 76.5 

0.31 J 0.81 0.4 0.36 0.4 0.54 0.32 J 0.49 0.43 

0.32 U 0.33 U 0.28 U 0.24 U 0.28 U 0.31 U 0.26 U 0.3 U 0.28 U

28800 6020 6770 60400 10600 24800 63500 7630 38600 

11.3 12.5 8.2 9.6 7.8 9.9 10.1 12.5 10.5 

5.2 6 4.1 4 4.3 5.2 4.4 6.7 J- 6.1 J-

15.8 21.8 8.9 6.3 7260 34 16.6 17.7 J+ 20.5 J+

0.044 J 0.39 0.046 J 0.016 U 0.1 J 0.1 J 0.015 U 0.078 J 0.038 J

14100 16200 11100 11200 11500 14800 12500 18800 16000 

7 18.5 9.1 4.9 10.5 11.1 21.3 12.1 J 13.4 J

16900 9090 7940 20000 9420 12700 15500 14100 14200 

280 521 331 363 385 436 390 443 397 

0.022 0.021 0.017 J 0.032 0.026 0.026 0.012 U 0.015 U 0.012 U

11.5 18.4 10.5 7.6 11.2 12.7 8.9 17 12.3 

810 1310 593 682 828 795 678 1400 J+ 1060 J+

0.4 U 0.67 J 0.34 U 0.3 U 0.35 U 0.38 U 0.32 U 0.37 U 0.34 U

0.78 U 0.8 U 0.67 U 0.59 U 0.68 U 0.74 U 0.63 U 0.73 U 0.67 U

48.9 J 104 J 38.1 J 31.3 J 34.7 U 37.6 U 32 U 37.2 J 34.3 U

0.16 U 0.16 U 0.14 U 0.12 U 0.14 U 0.15 U 0.13 U 0.15 U 0.14 U

14.4 15.6 8.3 4.8 9.3 8.1 5.7 11.2 9.2 

35.1 66.8 50.4 31.6 40.9 40.9 35.7 58.1 44.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-003 CFSB-004 CFSB-004 CFSB-004 CFSB-005 CFSB-005 CFSB-005 CFSB-006 CFSB-006

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-003-SO-10-12 CFSB-004-SO-0-0.5 CFSB-004-SO-0.5-2 CFSB-004-SO-10-12 CFSB-005-SO-0-0.5 CFSB-005-SO-0.5-2 CFSB-005-SO-10-12 CFSB-006-SO-0-0.5 CFSB-006-SO-0.5-2

8230 8890 8960 8160 11300 13200 6930 7200 8230 

0.34 UJ 0.34 U 0.36 U 0.33 U 0.38 UJ 0.38 UJ 0.35 UJ 0.32 UJ 0.39 UJ

3.1 J 4.4 3.7 3.7 5.6 J 3.7 J 3.4 J 3.6 4 

85.6 77.7 204 37.2 111 102 69 77.4 112 

0.35 0.44 0.42 0.3 J 0.48 0.47 0.28 J 0.36 0.28 J

0.25 U 0.26 U 0.78 J 0.25 U 0.29 U 0.29 U 0.27 U 0.24 U 0.3 U

35600 39100 14100 35000 86800 17000 22600 34300 23400 

10 9.6 9.5 7.3 8.9 13.2 8.7 7.7 7.2 

5.4 J- 4.1 4.2 3.6 4.1 J- 11.7 J- 4.3 J- 4.4 8 

11.1 J+ 11.8 13.9 9.4 12.5 J+ 13.7 J+ 10.3 J+ 9.1 8.9 J+

0.016 U 0.25 0.6 0.11 0.21 0.026 J 0.017 U 0.016 U 0.11 J

14100 10900 13400 10300 12900 25000 10400 12000 10700 

5.8 J 18.1 16.6 5.6 12.4 J 7.7 J 5.4 J 6.1 J+ 7.1 

13300 7820 7930 11500 15600 13400 8570 12000 13300 

326 361 886 293 446 433 341 313 348 

0.012 U 0.013 U 0.012 U 0.012 J 0.013 U 0.013 U 0.012 U 0.025 0.015 J

12.1 10.7 13.8 7.6 14.6 13.9 9.1 9.3 J 10.5 

665 J+ 772 842 561 1060 J+ 1150 J+ 754 J+ 541 J 818 J+

0.31 U 0.32 U 0.35 J 0.31 U 0.36 U 0.35 U 0.33 U 0.3 U 0.37 U

0.61 U 0.62 U 0.65 U 0.6 U 0.7 U 0.69 U 0.64 U 0.58 U 0.72 U

33.2 J 31.7 U 48.2 J 30.8 U 49.5 J 35.2 U 32.9 U 29.7 U 36.8 U

0.13 U 0.13 U 0.14 J 0.12 U 0.14 U 0.14 U 0.13 U 0.12 U 0.15 U

6.9 8.1 10.5 5.2 10.6 20.7 6.2 6.2 6.4 

38.2 63.2 113 33.6 44.3 63.2 29 33.6 38.2 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-006 CFSB-007 CFSB-007 CFSB-007 CFSB-008 CFSB-008 CFSB-008 CFSB-008 CFSB-009

5/23/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFSB-006-SO-10-12 CFSB-007-SO-0-0.5 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0-0.5 CFSB-008-SO-0.5-2 CFSB-DUP4-SO CFSB-008-SO-10-12 CFSB-009-SO-0-0.5

14300 12600 10200 9810 15100 7990 11800 6980 11400 

0.37 UJ 0.38 UJ 0.36 UJ 0.33 UJ 0.39 UJ 0.37 UJ 0.37 UJ 0.33 UJ 0.43 UJ

8.4 4.4 J 3.1 J 5.6 J 11.8 7.2 11.8 4.1 7.1 

61.3 109 90.9 54.2 105 41.7 62.1 55.1 117 

0.38 0.51 0.39 0.38 0.65 0.24 J 0.4 0.31 J 0.55 

0.28 U 0.29 U 0.28 U 0.25 U 0.29 U 0.28 U 0.28 U 0.25 U 0.32 U

16600 20500 3990 60200 2090 49600 J 1210 J 52800 19400 

12.7 10.8 8.7 10.5 10.4 8.7 7.9 6.4 12.2 

8 5.6 J- 5.3 J- 7.4 J- 5.5 5 4 4.5 5.4 

12.5 15.1 J+ 14.2 J+ 8.9 J+ 10.8 8.2 J 19.6 J 8.6 J+ 14.5 

0.041 J 0.095 J 0.029 J 0.017 U 0.02 J 0.036 J 0.02 J 0.017 U 0.078 J

17900 14300 12100 16100 17900 10400 12000 9300 14300 

13.3 J+ 9.9 J 6.9 J 7.8 J 11.6 19 J 84.2 J 6.4 11 J+

15800 10100 7430 17600 11000 9670 8450 12500 10500 

342 437 302 580 419 557 J 147 J 344 337 

0.029 0.017 J 0.013 U 0.013 J+ 0.017 J 0.04 0.067 0.012 J 0.026 

17.7 J 16.3 10.3 11.7 13.6 J 8.7 J 7.9 J 7.7 10.6 J

684 J 1230 J+ 858 J+ 945 J+ 1340 J 613 J 883 J 596 J+ 864 J

0.35 U 0.36 U 0.34 U 0.31 U 0.36 U 0.34 U 0.35 U 0.31 U 0.4 U

0.68 U 0.7 U 0.66 U 0.61 U 0.71 U 0.67 U 0.68 U 0.61 U 0.78 U

34.9 U 45.5 J 45.2 J 35.4 J 36.2 U 34.3 U 34.6 U 31 U 57.7 J

0.14 U 0.14 U 0.14 U 0.13 U 0.15 U 0.14 U 0.14 U 0.13 U 0.16 U

10.4 11.7 10 8.5 15.3 6.9 7.5 5 9.9 

42.4 46.2 35.7 45 39.6 39.6 27.9 30.1 44.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-009 CFSB-009 CFSB-009 CFSB-010 CFSB-010 CFSB-011 CFSB-011 CFSB-011 CFSB-012

5/23/2016 5/23/2016 5/24/2016 5/21/2016 5/21/2016 5/19/2016 5/19/2016 5/19/2016 5/28/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2

CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-DUP6-SO CFSB-010-SO-0.5-2 CFSB-010-SO-10-12 CFSB-011-SO-0-0.5 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12 CFSB-012-SO-0.5-2

10400 11000 20000 7780 7310 16400 14400 J 7460 9400 

0.36 UJ 0.41 UJ 0.47 UJ 0.45 UJ 0.43 UJ 0.48 UJ 0.36 U 0.4 UJ 0.33 U

3.7 3.1 5.2 4.5 J 3.1 J 5.2 6.1 J 3.3 3.9 J

75.7 132 319 83.7 121 253 J+ 195 102 J+ 82.6 J

0.47 0.44 0.85 0.32 J 0.33 J 0.58 0.53 0.3 J 0.42 

0.27 U 0.31 U 0.36 U 0.34 U 0.32 U 0.37 U 0.27 U 0.31 U 0.25 U

5920 11900 7550 J 16400 J 28800 J 3070 3300 4290 27400 J

8 8.5 18 8.3 12.1 10.9 13.5 9.6 9 J

4.1 3.8 6.3 5.1 4.6 6.6 6 3.9 5.5 

10.1 11.4 24.7 J+ 19 J+ 11.2 J+ 13.1 20.6 J 10 15.7 

0.018 U 0.14 0.33 0.046 J 0.024 J 0.12 J 0.044 J 0.022 J 0.13 J-

11300 11100 16400 12900 12600 17000 17100 9590 13800 

8.2 J+ 6.4 J+ 17.1 11.4 J 5.4 J 10.4 11.1 5.9 7.4 

7900 8630 12600 8730 J 9810 J 7080 8700 6000 13100 J

168 281 333 388 336 457 453 J 359 442 J

0.015 J 0.024 0.045 0.032 0.014 J 0.02 0.014 J 0.018 0.024 

9.4 J 8.1 J 13.2 9 J+ 10 J+ 12.2 11.2 8 10.4 J

643 J 643 J 1270 J+ 695 J 663 J 1120 1140 536 819 J

0.34 U 0.38 U 1.2 J 0.42 U 0.4 U 0.5 J 0.42 J 0.38 U 0.31 U

0.66 U 0.74 U 0.86 U 0.83 U 0.78 U 0.88 U 0.66 U 0.74 U 0.61 U

37.7 J 135 81.6 J 78.5 J 47.5 J 64.6 J 45.5 J 46.2 J 38.7 J

0.14 U 0.15 U 0.18 U 0.17 U 0.16 U 0.18 U 0.14 U 0.15 U 0.13 U

8.1 6.4 13 8.8 9 11 12.6 6 9.1 J

37 34.3 58.6 37.7 J 30.9 J 70.8 57.3 31.5 34.6 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-012 CFSB-013 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-014 CFSB-016 CFSB-016

5/28/2016 5/19/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-012-SO-10-12 CFSB-013-SO-0-0.5 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0-0.5 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12 CFSB-016-SO-0-0.5 CFSB-016-SO-0.5-2

8110 16900 J 13900 J 6240 J 14600 J 12500 J 7050 J 36200 19000 J

0.35 U 0.39 UJ 0.4 UJ 0.32 UJ 0.48 UJ 0.46 UJ 0.42 UJ 0.7 UJ 0.56 UJ

3.7 J 5.3 J 5.8 J 2.8 J 8.5 J 6.8 J 4.3 J 14.1 13.3 J

62.7 J 267 222 68.9 256 J 140 J 71.1 J 228 166 J

0.33 J 0.59 0.52 0.33 0.75 1.1 0.3 J 3.4 1.2 

0.26 U 0.29 U 0.3 U 0.25 U 0.68 J 0.69 J 0.32 U 2.5 1.1 J

35900 J 4240 3790 7110 19200 9380 18100 9990 13200 

14 J 8.9 9.2 9.7 18.3 J 22.6 J 10.8 J 20.9 18.5 J

5.2 5.6 4.8 6.3 6 5.5 4.9 7.8 5.9 

14.4 12.5 J 12.1 J 9.4 J 35 40.7 17.5 59.4 25.6 

0.017 UJ 0.23 0.17 0.018 U 6.8 0.078 J 0.02 U 8.3 0.76 

13100 14000 13300 12900 13500 J 12000 J 12300 J 15400 23600 J

4.7 10.2 9 5.4 14.6 J 12.2 J 7.3 J 43.1 14.7 J

12000 J 5750 5980 7520 10200 8090 9070 9260 21800 

371 J 518 J 554 J 855 J 408 J 429 J 327 J 113 425 J

0.015 0.032 0.025 0.012 U 0.015 U 0.014 U 0.013 U 0.04 0.034 

10.5 J 10.1 9.1 9.4 73.4 67.9 10.2 171 63.1 

752 J 1020 903 619 559 599 641 790 1040 

0.33 U 0.41 J 0.43 J 0.3 U 0.45 U 0.43 U 0.39 U 0.75 J 0.52 U

0.64 U 0.71 U 0.73 U 0.59 U 0.88 U 0.83 U 0.76 U 1.3 U 1 U

71.9 J 39.5 J 37 U 30.3 U 67.6 J 73.2 J 38.9 U 144 J 64.2 J

0.13 U 0.15 U 0.15 U 0.12 U 0.18 U 0.17 J 0.16 U 0.38 J 0.28 J

10 J 11 9.8 7.1 26.1 J 25.4 J 6.9 J 54.2 29.6 J

33 61.3 51.7 33 148 J 128 J 32.4 J 265 104 J
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-016 CFSB-019 CFSB-019 CFSB-019 CFSB-019 CFSB-021 CFSB-021 CFSB-021 CFSB-022

6/2/2016 6/4/2016 6/4/2016 6/4/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-016-SO-10-12 CFSB-019-SO-0-0.5 CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0-0.5 CFSB-021-SO-0.5-2 CFSB-021-SO-10-12 CFSB-022-SO-0-0.5

5850 27400 19300 J 7930 J 5590 13600 7000 8230 8720 

0.44 UJ 0.39 UJ 0.37 UJ 0.38 UJ 0.34 UJ 0.37 UJ 0.32 UJ 0.35 UJ 0.38 UJ

3.3 9 7.4 J 3.8 J 1.7 6.7 2.8 4.3 6.7 

46.1 138 93.8 85.6 36.3 72.3 99.9 47.3 91 

0.23 J 1.2 0.98 J 0.39 J 0.21 J 0.45 0.3 J 0.26 J 0.38 

0.34 U 1.8 1.1 J 0.29 UJ 0.26 U 0.28 U 0.24 U 0.27 U 0.29 U

21500 2630 16900 J 39300 J 38500 J 1770 87500 78200 18000 

6.5 19.7 15.4 10.8 5.9 11.2 6.5 7.8 7.7 

4 7.4 7.1 5.7 3 5 3.5 3.6 3.9 

8.7 36.2 J 36.1 J 202 J 4.3 11.6 19.1 13.1 8.8 

0.02 J 1.3 1.2 J 0.1 J 0.024 J 0.048 J 0.021 J 0.017 U 0.035 J

9950 12100 12600 11900 8480 16800 9060 11100 14700 

5.4 28.4 J 19 J 13.4 J 3.1 J+ 9.8 J+ 8.4 J+ 8.4 J+ 19.3 J+

8830 6660 9410 10300 7280 12000 11700 11100 11500 

237 232 204 J 361 J 204 J 156 320 283 471 

0.027 0.025 0.022 0.014 U 0.012 U 0.015 U 0.024 0.015 J 0.035 

7.3 153 99.9 J 12.5 J 6.2 J+ 12.4 J 7.8 J 7.8 J 8.9 J

505 920 J+ 976 J+ 833 J+ 468 1010 J 561 J 631 J 1020 J

0.42 U 1 J 0.66 J 0.35 U 0.32 U 0.34 U 0.3 U 0.33 U 0.35 U

0.81 U 0.72 U 0.68 U 0.69 U 0.62 U 0.67 U 0.58 U 0.64 U 0.69 U

41.5 U 139 111 J 53 J 31.9 U 34.4 U 33 J 32.7 U 35.4 U

0.17 U 0.27 J 0.14 J 0.14 U 0.13 U 0.14 U 0.12 U 0.13 U 0.14 U

5.9 60.3 40.7 J 11 J 5.8 J- 12.4 5 5.8 7.6 

26.7 248 159 J 34.3 J 24.8 J- 44.3 29.8 31.3 48.6 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-022 CFSB-022 CFSB-025 CFSB-025 CFSB-025 CFSB-026 CFSB-026 CFSB-026 CFSB-027

5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-022-SO-0.5-2 CFSB-022-SO-10-12 CFSB-025-SO-0-0.5 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12 CFSB-026-SO-0-0.5 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12 CFSB-027-SO-0-0.5

7510 10100 71300 121000 11100 106000 90700 6420 10300 

0.37 UJ 0.31 UJ 2.6 J- 0.68 J- 0.38 UJ 1.1 J- 0.8 UJ 0.33 UJ 0.36 UJ

4.1 4.1 13.2 14.8 6.8 22.7 22.5 4.2 5.7 

102 46.7 166 302 77.9 461 461 56.4 82.9 

0.36 0.29 J 3.4 7.9 0.53 17.2 10.6 0.22 J 0.36 

0.28 U 0.24 U 3.6 5.9 0.29 U 8.3 4 0.25 U 0.27 U

27800 29400 12600 J 23900 J 53000 J 68600 J 75600 J 29100 J 20400 J

6.6 12 31.3 34.7 9.4 47.5 17.2 7.2 11.4 

3.5 4.9 27.4 8.3 5.3 8.7 5.4 4 4.7 

10.3 7.2 55.2 11.6 9.7 6.7 J 7 J 8.1 10.9 

0.072 J 0.018 U 8.2 J 37.5 J 0.46 J 137 J 125 J 0.19 J 0.19 

9860 13500 8050 7650 13300 6400 4870 9560 12100 

7.8 J+ 6.1 J+ 221 J+ 130 J+ 10.2 J+ 238 J+ 118 J+ 5.3 J+ 8.3 J+

8020 14600 1560 4740 14500 6270 5280 9500 10000 

478 455 15.8 J 51 J 352 J 96.1 J 69.2 J 259 J 323 J

0.042 0.022 0.021 U 0.025 U 0.013 U 0.028 U 0.039 J 0.012 U 0.016 J

7.4 J 9.9 J 1250 J+ 358 J+ 13.5 J+ 377 J+ 213 J+ 9.7 J+ 17.9 J+

756 J 759 J 727 839 1350 844 1570 610 892 

0.35 U 0.29 U 3.3 J 1.9 J 0.38 J 1.6 J 1.2 J 0.31 U 0.34 U

0.68 U 0.57 U 1.1 U 1.2 U 0.69 U 1.4 U 1.5 U 0.6 U 0.66 U

34.6 U 29.3 U 2140 603 35.3 U 831 588 30.8 U 33.8 U

0.14 U 0.12 U 4.2 2.8 0.21 J 4.6 3 0.12 U 0.29 J

5.7 7.3 348 J- 109 J- 12.7 J- 140 J- 71.7 J- 8.5 J- 13.3 J-

34.6 41.8 257 J- 177 J- 42.2 J- 225 J- 281 J- 26.7 J- 42.2 J-
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-027 CFSB-027 CFSB-028 CFSB-028 CFSB-028 CFSB-029 CFSB-029 CFSB-029 CFSB-030

6/13/2016 6/13/2016 7/18/2016 7/18/2016 7/18/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016

0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-0-0.5 CFSB-028-SO-10-12 CFSB-029-SO-0-0.5 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12 CFSB-030-SO-0-0.5

12200 10300 8860 18600 7760 9790 8220 9140 47300 

0.38 UJ 0.35 UJ 0.41 UJ 0.43 UJ 0.41 UJ 0.33 UJ 0.32 UJ 0.48 J- 0.42 UJ

4.8 5.4 5.3 5.9 3.4 4 3.8 8.2 8.5 

78.3 92.7 90.8 115 66.6 58 40.7 69.1 268 

0.41 0.49 0.85 1.2 0.58 0.39 0.32 0.32 J 1.3 

0.29 J 0.26 U 0.31 U 0.93 J 0.31 U 0.25 U 0.24 U 0.28 U 1.4 

23900 J 29800 J 55600 49100 36800 30500 23300 69600 6670 J

9.5 12 9.9 J+ 11.7 J+ 10 J+ 9.5 8.4 10 13.3 

4.6 5 5.2 4.6 4.5 4.7 4.5 6.7 6.9 

13.7 11.2 15.8 J+ 12.5 J+ 10.6 J+ 12.7 9.9 15.6 27.2 

0.49 J 0.22 J 0.094 J 1.5 0.06 J 0.016 J 0.015 U 0.024 J 4.7 J

9850 13200 15900 11600 12500 13800 11500 16100 13100 

9.9 J+ 11 J+ 7.5 J 15.9 J 5.6 J 7.8 J+ 8.7 J+ 15.4 J+ 26.8 J+

9990 13000 14500 11800 12300 10800 8610 9100 6960 

183 J 407 J 762 375 360 334 218 425 479 J

0.012 U 0.012 J 0.012 U 0.018 0.012 U 0.018 J 0.012 J 0.033 0.021 

30.9 J+ 16.8 J+ 16 56.4 10 11.3 J 9.8 J 12.7 J 81.3 J+

1270 899 894 J+ 1380 J+ 899 J+ 810 J 557 J 580 J 1900 

0.36 U 0.32 U 0.39 U 0.4 U 0.38 U 0.31 U 0.3 U 0.34 U 0.71 J

0.69 U 0.63 U 0.76 U 0.78 U 0.75 U 0.6 U 0.59 U 0.67 U 0.76 U

38.1 J 32.3 U 40.6 J 101 J 38.2 U 30.5 U 30.1 U 34.2 U 247 

0.38 0.21 J 0.24 J 0.25 J 0.15 U 0.12 U 0.12 U 0.14 U 0.64 

16.6 J- 14.6 J- 12.5 J 21.3 J 14.4 J 8.5 6.4 10.1 41.3 J-

82.4 J- 45.1 J- 40.9 141 30.4 39.6 30.9 50 148 J-
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-030 CFSB-030 CFSB-033 CFSB-033 CFSB-033 CFSB-034 CFSB-034 CFSB-034 CFSB-035

6/13/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0-0.5 CFSB-033-SO-0.5-2 CFSB-033-SO-10-12 CFSB-034-SO-0-0.5 CFSB-034-SO-0.5-2 CFSB-034-SO-10-12 CFSB-035-SO-0-0.5

25600 5340 12500 12100 8210 14800 9920 6860 10800 

0.37 UJ 0.33 UJ 0.38 UJ 0.37 UJ 0.35 UJ 0.49 UJ 0.46 UJ 0.48 UJ 0.45 U

7.2 1.3 4.7 6 5.6 3.7 4.7 5.3 6.2 

112 22.7 55.3 82.9 48.3 80.8 89.5 55.6 73.4 

1.2 0.19 J 0.43 0.51 0.31 J 0.47 J 0.4 J 0.27 J 0.42 J

0.72 J 0.25 U 0.29 U 0.28 U 0.26 U 0.37 U 0.35 U 0.36 U 0.34 U

2390 14200 J 36900 18200 60100 22000 17600 59800 13000 

9.8 7.4 9.6 10.3 9.9 9.4 8.7 8.2 13.6 

4.5 3.2 4.8 4.3 4.5 5.1 4.6 4.6 5.1 

22.4 J+ 4.7 13.3 45.7 7.8 13.9 J 13.4 J 14 J 21.9 

2 0.039 J 0.18 0.85 0.045 J 0.097 J 0.02 J 0.049 J 0.2 

14700 6260 12700 14100 14000 13800 13800 11000 17800 

26.8 J+ 2.2 J+ 10.4 J+ 13.7 J+ 7.1 J+ 17 J 8 J 7.2 J 9.5 

9050 7140 12000 10700 13600 11300 12500 11100 9260 

233 J 177 J 311 323 369 367 366 287 760 

0.019 0.012 U 0.023 0.012 J 0.012 U 0.02 0.02 J 0.027 0.021 

79.4 6.8 J+ 20.4 J 18.1 J 11.8 J 19.8 J 9.7 J 9.4 J 41.4 

699 408 758 J 957 J 653 J 730 925 588 546 

0.64 J 0.31 U 0.43 J 0.35 U 0.32 U 0.46 U 0.43 U 0.45 U 1.1 J

0.7 J 0.61 U 0.69 U 0.68 U 0.63 U 0.9 U 0.84 U 0.88 U 0.82 U

98.5 31.1 U 57.9 J 88.3 J 32.3 U 92 J 248 44.8 U 340 

0.27 J 0.13 U 0.14 U 0.14 U 0.13 U 0.18 U 0.17 U 0.18 U 0.17 U

27.8 4.1 J- 11.3 16.4 7.9 13 9.7 5.1 11.8 

77.9 19.8 J- 42.2 69.4 38.6 51.5 35 28 28.9 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-035 CFSB-035 CFSB-036 CFSB-036 CFSB-036 CFSB-037 CFSB-037 CFSB-037 CFSB-038

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/21/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-035-SO-0.5-2 CFSB-035-SO-10-12 CFSB-036-SO-0-0.5 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0-0.5 CFSB-037-SO-0.5-2 CFSB-037-SO-10-12 CFSB-038-SO-0-0.5

10900 16000 9820 8750 6870 12100 9600 9700 10300 J

0.41 UJ 0.44 UJ 0.57 J 0.43 UJ 0.49 UJ 0.43 UJ 0.4 UJ 0.43 UJ 0.45 UJ

4.2 4.2 6.2 3.9 4.4 5.5 4.8 4.9 7.6 

67.3 107 76.7 48.3 38.9 89.9 69.3 64.4 113 

0.41 0.5 0.37 J 0.36 J 0.25 J 0.44 0.38 J 0.31 J 0.39 J

0.31 U 0.33 U 0.33 U 0.32 U 0.37 U 0.33 U 0.31 U 0.33 U 0.34 U

13300 7930 22200 26600 45400 23800 26200 24200 12900 J

10.8 12.8 84.8 10 6.4 9.9 10.9 9.1 9.7 J

4.7 5.5 6.8 4.8 4.4 5.2 4.7 4.3 6.3 

19.5 J 16 J 60 J 14.6 J 9.5 J 18.8 J 13.7 J 12.8 J 23.4 J

0.051 J 0.057 J 0.05 J 0.024 J 0.018 U 0.026 J 0.029 J 0.023 J 0.07 J

16900 16200 37100 12800 10600 16000 13400 12500 16000 J

7.9 J 9.6 J 21.9 J 9.4 J 10.1 J 16.5 J 10 J 8.7 J 16.3 J

9500 9440 8360 9740 8610 12200 10500 10500 8020 J

446 509 548 334 313 487 348 338 560 

0.025 0.034 0.025 0.026 0.021 0.022 0.021 0.016 J 0.019 

21 J 13.5 J 80.5 J 26.7 J 7.2 J 15.1 J 10.4 J 9 J 16 J

878 1710 635 621 574 772 676 615 863 

0.62 J 0.41 U 1.2 J 0.49 J 0.46 U 0.4 U 0.38 U 0.41 U 0.42 J

0.75 U 0.81 U 0.8 U 0.78 U 0.9 U 0.79 U 0.74 U 0.79 U 0.82 U

508 241 63.9 J 137 45.8 U 40.2 U 42.6 J 42.7 J 61.9 J

0.15 U 0.17 U 0.17 U 0.16 U 0.18 U 0.16 U 0.15 U 0.16 U 0.17 U

10 12.4 18.1 10.9 5.7 11.1 8.4 7.1 11.6 J

33 44.1 52.5 41.2 26.6 42.4 37.8 32.6 47.7 J
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-038 CFSB-038 CFSB-040 CFSB-040 CFSB-040 CFSB-042 CFSB-042 CFSB-042 CFSB-044

5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-038-SO-0.5-2 CFSB-038-SO-10-12 CFSB-040-SO-0-0.5 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12 CFSB-042-SO-0-0.5 CFSB-042-SO-0.5-2 CFSB-042-SO-10-12 CFSB-044-SO-0-0.5

6880 6370 J 12500 8420 8000 9540 12500 6300 12900 

0.4 UJ 0.4 UJ 0.44 J- 0.42 UJ 0.43 UJ 0.57 J- 0.44 UJ 0.4 UJ 0.48 J-

3.2 J 3 4.9 J 4.2 J 4.3 J 4.8 J 4.7 J 4.4 J 5.5 

77.1 83.5 70 71.7 56.4 76.6 132 54.1 104 J+

0.22 J 0.25 J 0.4 J 0.35 J 0.38 J 0.37 J 0.5 0.29 J 0.59 

0.3 U 0.31 U 0.39 J 0.32 U 0.33 U 0.31 U 0.33 U 0.3 U 0.39 J

11600 J 19400 J 18500 J 22900 J 29400 J 17500 J 4760 J 59500 J 23900 

8.7 8.8 J 10.7 9.8 11.8 13.8 10.8 7.9 10.5 

4.1 4.3 5.2 5.5 5 4.7 6.4 4.4 5.4 

10.6 J+ 9.7 J 20.7 J+ 12.7 J+ 12.7 J+ 19.8 J+ 13.6 J+ 9.3 J+ 18.6 

0.067 J 0.019 J 0.044 J 0.032 J 0.02 J 0.055 J 0.039 J 0.016 U 0.17 

10200 11400 J 13100 13800 13400 14900 16600 11000 13200 

8.4 J 4.9 J 27.2 J 9.4 J 16.1 J 16.4 J 12.3 J 9 J 14.5 

5590 J 8370 J 7660 J 9560 J 9810 J 12200 J 8430 J 12100 J 8290 

379 409 332 374 355 425 588 339 358 

0.016 J 0.013 J 0.025 0.017 0.019 0.029 0.016 0.015 J 0.022 

10 J+ 8.5 J 18.2 J+ 12.4 J+ 12.3 J+ 12.8 J+ 11.6 J+ 8.4 J+ 46.1 

526 J 723 895 J 704 J 768 J 754 J 851 J 545 J 980 

0.38 U 0.38 U 0.39 U 0.39 U 0.41 U 0.38 U 0.41 U 0.37 U 0.63 J

0.73 U 0.74 U 0.77 U 0.76 U 0.79 U 0.75 U 0.81 U 0.73 U 0.76 U

37.4 U 44 J 256 55.1 J 150 95 J 45.9 J 37.4 U 576 

0.15 U 0.15 U 0.16 U 0.16 U 0.16 U 0.15 U 0.17 U 0.15 U 0.16 U

7.9 7 J 12.7 9.7 9.2 9.5 13.4 5.8 23.1 

31.2 J 28.7 J 72.9 J 42.3 J 40.9 J 53.5 J 42.6 J 26.6 J 57.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-045 CFSB-046 CFSB-046 CFSB-046 CFSB-048

5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0-0.5 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0-0.5 CFSB-046-SO-0.5-2.0 CFSB-046-SO-10-12 CFSB-048-SO-0-0.5

13900 6640 9500 J 9830 J 7280 J 9230 8110 6720 12700 

0.44 UJ 0.43 UJ 0.42 UJ 0.43 UJ 0.38 UJ 0.41 UJ 0.38 UJ 0.37 UJ 0.46 UJ

5.2 3.9 4.3 4.8 2.9 4.6 4.6 3.5 J 4.3 

92.8 J+ 58.5 J+ 91.2 84.5 61.3 83.2 J+ 51.3 J+ 44.4 78.5 J+

0.7 0.37 J 0.41 0.4 J 0.29 J 0.35 J 0.28 J 0.3 J 0.56 

0.39 J 0.33 U 0.32 U 0.33 U 0.29 U 0.31 U 0.29 U 0.28 U 0.35 U

17000 39200 33000 J 14100 J 31500 J 54700 64600 36000 J 17300 

10.6 8.6 9.5 J 15.3 J 9.8 J 74.2 21.3 12.1 9 

5.7 5.3 4.1 5.3 4.2 5.4 4.5 4.3 4.8 

15.5 9.9 13.4 J 15.3 J 11.2 J 23.4 11.6 11.9 J+ 15.5 

0.46 0.019 U 0.14 0.076 J 0.049 J 0.015 U 0.016 U 0.017 U 0.16 

13900 13200 11900 J 14500 J 10900 J 14300 13900 12200 11400 

15 5.4 41.9 J 29.4 J 19.2 J 32.1 6.7 6.6 J 16.2 

8770 12600 10300 J 9050 J 9720 J 14100 15600 11400 J 8960 

403 339 353 455 308 510 386 314 301 

0.02 0.015 J 0.024 0.024 0.018 0.02 0.019 0.014 J 0.021 

45.3 10.2 12 J 13.2 J 10.6 J 13.4 10.2 9.4 J+ 31.4 

960 548 1040 910 745 1410 880 543 J 783 

0.55 J 0.4 U 0.39 U 0.41 U 0.36 U 0.38 U 0.35 U 0.35 U 0.43 U

0.8 U 0.79 U 0.77 U 0.79 U 0.7 U 0.75 U 0.69 U 0.68 U 0.96 J

618 76 J 256 214 293 75.3 J 46.1 J 34.8 U 124 

0.16 U 0.16 U 0.16 U 0.16 U 0.14 U 0.15 U 0.14 U 0.14 U 0.17 U

23.6 10.8 11.8 J 11.6 J 8.5 J 7.9 6.5 7.8 15.8 

50 31.3 51.6 J 57.2 J 39.5 J 39.3 41.3 30.3 J 50.1 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-048 CFSB-048 CFSB-049 CFSB-049 CFSB-050 CFSB-050 CFSB-050 CFSB-051 CFSB-051

5/20/2016 5/20/2016 5/28/2016 5/28/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2 CFSB-049-SO-10-12 CFSB-050-SO-0-0.5 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12 CFSB-051-SO-0-0.5 CFSB-051-SO-0.5-2

10700 6820 7140 6030 6780 J 15200 J 5900 J 7960 7450 

0.45 UJ 0.42 UJ 0.4 U 0.4 U 0.44 UJ 0.45 UJ 0.37 UJ 0.44 UJ 0.44 UJ

3.9 3.3 4.3 3.4 2.7 3.4 J 3 J 4.5 J 4.4 J

123 J+ 39.1 J+ 65.3 44.3 54.3 208 42.7 72.7 72.6 

0.49 0.38 J 0.27 J 0.21 J 0.26 J 0.5 0.23 J 0.3 J 0.32 J

0.34 U 0.32 U 0.31 U 0.3 U 0.34 U 0.34 U 0.28 U 0.33 U 0.33 U

19700 33900 32500 41400 12400 J 16300 J 28500 J 31000 J 13100 J

9.1 8.5 7.2 7.8 7.5 J 20 J 7.8 J 27.9 23.3 

5.3 4.5 3.9 3.9 3.7 6.1 4.3 5.1 4.8 

15.1 9.8 9.6 8.3 14.7 J 30.8 J 13.5 J 13.1 J+ 15.2 J+

0.066 J 0.017 U 0.037 J- 0.016 UJ 0.048 J 0.11 0.017 U 0.026 J 0.052 J

13300 12300 11100 10600 9380 J 16000 J 11200 J 13500 12400 

10.2 4.9 5.9 5.8 22 J 27.1 J 3.9 J 39.4 J 26.7 J

7660 10600 8200 11300 6350 J 6110 J 9540 J 8550 J 7230 J

438 295 376 265 261 630 324 374 369 

0.018 0.012 U 0.022 0.012 J 0.019 0.018 0.012 J 0.015 J 0.043 

18.4 9.3 7.7 8 11.8 J 18 J 9.2 J 13.4 J+ 10.4 J+

658 637 477 442 552 808 J 559 J 700 J 702 J

0.46 J 0.39 U 0.38 U 0.37 U 0.42 U 0.42 U 0.34 U 0.41 U 0.41 U

0.82 U 0.76 U 0.74 U 0.73 U 0.81 U 0.82 U 0.67 U 0.8 U 0.8 U

92.8 J 58.5 J 37.7 U 37.1 U 68.1 J 226 37.4 J 197 132 

0.17 U 0.16 U 0.15 U 0.15 U 0.17 U 0.17 U 0.14 U 0.16 U 0.16 U

13.5 9.3 6.7 5.4 9 J 13.6 J 7 J 12 9.6 

62.2 32.1 27.4 27.1 63.8 J 66 J 28.9 J 81.6 J 86.1 J
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-051 CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054 CFSB-054 CFSB-054 CFSB-055

5/21/2016 5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-051-SO-10-12 CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0-0.5 CFSB-054-SO-0.5-2 CFSB-054-SO-10-12 CFSB-055-SO-0-0.5

7430 9000 6620 7340 7650 13200 12100 8560 24500 

0.43 UJ 0.4 UJ 0.39 UJ 0.47 UJ 0.41 UJ 0.35 U 0.34 UJ 0.34 U 0.37 U

6 J 4.1 J 4.9 J 1.9 4.1 4.8 J 3.9 3.7 J 5.4 J

65.4 104 82.3 66.3 57.6 89.4 J 125 60.9 J 79.9 J

0.33 J 0.33 J 0.35 J 0.23 J 0.38 J 0.47 0.63 0.36 0.96 

0.32 U 0.31 U 0.29 U 0.35 U 0.31 U 0.27 U 0.26 U 0.26 U 0.28 U

43200 J 81500 J 30900 J 10200 33200 20800 J 34000 25000 J 22900 J

10.8 16.9 9.5 6.4 10.8 9.7 J 9.5 8.8 J 20.1 J

5.4 9.6 5 3.5 4.6 5.6 4.9 4.8 5.8 

14.1 J+ 18 J+ 12.8 J+ 7.1 J 15.6 J 11.5 11.5 12.8 16 

0.025 J 0.091 J 0.029 J 0.023 J 0.017 U 0.083 J- 0.07 J- 0.017 UJ 0.59 J-

12600 12600 13800 9690 12500 13200 14300 13000 14800 

10.8 J 8.7 J 5.9 J 13.6 J 7.2 J 11.1 10.1 8.5 23.7 

9730 J 8860 J 10900 J 5970 12800 11700 J 14800 12200 J 9220 J

377 402 359 253 329 419 J 484 362 J 394 J

0.021 0.012 U 0.014 J 0.018 J 0.017 0.021 0.016 J 0.016 J 0.017 

10.9 J+ 9.3 J+ 9.5 J+ 7.1 J 9.9 J 14.9 J 15.3 9.6 J 38.7 J

696 J 1390 J 629 J 476 661 861 J 781 776 J 1140 J

0.4 U 0.38 U 0.36 U 0.44 U 0.38 U 0.33 U 0.32 U 0.32 U 0.35 U

0.78 U 0.74 U 0.71 U 0.86 U 0.75 U 0.65 U 0.62 U 0.63 U 0.68 U

90.9 J 214 58.4 J 43.7 U 52.8 J 56.3 J 54.1 J 34.9 J 164 

0.16 U 0.15 U 0.15 U 0.18 U 0.15 U 0.13 U 0.13 U 0.13 U 0.14 U

7.1 8.9 8.4 6.2 9.1 11.1 J 10.6 8.5 J 18.6 J

44.7 J 145 36.7 24.3 30.8 39.9 38.1 32.3 66.4 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-055 CFSB-055 CFSB-057 CFSB-057 CFSB-057 CFSB-059 CFSB-059 CFSB-059 CFSB-059

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12

CFSB-055-SO-0.5-2 CFSB-055-SO-10-12 CFSB-057-SO-0-0.5 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12 CFSB-DUP8-SO CFSB-059-SO-0-0.5 CFSB-059-SO-0.5-2 CFSB-059-SO-10-12

16300 8090 22100 15300 8600 8130 10900 10100 7850 

0.33 U 0.36 UJ 0.32 UJ 0.43 U 0.43 UJ 0.36 UJ 0.32 UJ 0.37 UJ 0.34 UJ

4.2 J 3.1 4.1 2.5 3.8 2.1 2.8 4.7 3.5 

69 J 71.5 146 J 81.5 66.8 52.6 68.2 66 66.2 

0.65 0.48 0.55 0.28 J 0.33 J 0.26 J 0.29 J 0.43 0.4 

0.25 U 0.27 U 0.24 U 0.33 U 0.32 U 0.27 U 0.24 U 0.28 U 0.26 U

28300 J 33100 45000 J 16000 38400 7010 7500 8950 41800 

9.9 J 8.5 11 8.1 9.1 6.4 9.7 8.9 10 

4.6 4.9 4.8 3.5 5.1 4.2 4.5 4.9 5.3 

15.4 12.6 12.9 10.3 17.7 J 5.7 J 9.9 J 13.6 14.6 

0.26 J- 0.11 J- 0.085 J- 0.066 J- 0.037 J- 0.058 J- 0.048 J- 0.038 J- 0.018 UJ

12200 11000 11200 7960 13400 7910 12300 13900 13500 

14 8.3 11.4 J 8.4 7.2 J 4.3 6.8 11.7 5.9 

10100 J 10600 20800 J 5670 12900 5640 7510 8960 12700 

373 J 576 562 J 225 362 173 261 347 336 

0.028 0.021 0.013 U 0.012 U 0.016 0.012 J 0.017 0.031 0.012 J

23.1 J 12.3 29.6 36 11.9 J 15.3 15.7 10.6 10.3 

885 J 779 866 330 749 543 616 866 763 

0.31 U 0.34 U 0.3 UJ 0.4 U 0.4 U 0.34 U 0.3 U 0.34 U 0.32 U

0.6 U 0.66 U 0.59 U 0.79 U 0.78 U 0.66 U 0.59 U 0.67 U 0.63 U

91.3 112 62.8 J 58.9 J 58.6 J 33.8 U 31.3 J 34.2 U 32 U

0.12 U 0.14 U 0.12 U 0.16 U 0.16 U 0.14 U 0.12 U 0.14 U 0.13 U

11.6 J 8 14.7 13.1 8 6.3 8.8 9.3 9 

52.1 32.6 61.4 38.4 35.7 28 35.6 34.5 35.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-060 CFSB-060 CFSB-060 CFSB-062 CFSB-062 CFSB-062 CFSB-064 CFSB-064 CFSB-064

5/27/2016 5/27/2016 5/27/2016 6/2/2016 6/2/2016 6/2/2016 6/3/2016 6/3/2016 6/3/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-060-SO-0-0.5 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0-0.5 CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0-0.5 CFSB-064-SO-0.5-2 CFSB-064-SO-10-12

6800 6390 8510 14600 J 13000 J 6880 J 14500 17100 6540 

0.34 U 0.34 U 0.33 U 0.44 UJ 0.44 UJ 0.41 UJ 0.38 UJ 0.39 UJ 0.36 UJ

2.9 J 3 J 3.7 J 6.8 J 4.8 J 3.2 J 3.6 4.3 3.8 

92.9 J 55.2 J 73.7 J 149 J 123 J 44.8 J 134 221 79.1 

0.29 J 0.32 J 0.31 J 0.63 0.67 0.41 0.54 0.66 0.45 

0.26 U 0.26 U 0.25 U 0.34 U 0.34 U 0.31 U 0.29 U 0.3 U 0.28 U

26200 J 36600 J 38200 J 4730 11200 35600 4270 6040 28100 

7.3 J 6.7 J 8.9 J 11 J 11.5 J 8.7 J 9.6 9.7 9.5 

4.1 4.5 4.9 6.4 6.6 4.5 5.2 6.3 5 

19.3 8.7 12.6 24.4 23.2 14.6 12.5 J 13.7 J 18.5 J

0.046 J 0.055 J 0.018 J 0.075 J 0.07 J 0.027 J 0.084 J 0.13 0.017 U

9790 10600 13200 16400 J 19600 J 13000 J 13100 15700 10500 

4.9 4.2 6.3 14.6 J 9.6 J 4.8 J 10.5 J 10.6 J 6.4 J

13900 J 9690 J 14500 J 8100 12500 11600 6980 7290 10200 

364 J 209 J 402 J 507 J 538 J 276 J 360 656 350 

0.013 J 0.014 J 0.015 J+ 0.02 0.014 J 0.013 J 0.015 J 0.016 J 0.02 

10.5 J 10.3 J 10.6 J 17.1 16.5 9.1 14.1 13 10 

585 J 566 J 741 J 781 582 532 1150 J+ 1080 J+ 827 J+

0.32 U 0.32 U 0.31 U 0.41 U 0.41 U 0.38 U 0.35 U 0.37 U 0.34 U

0.63 U 0.63 U 0.61 U 0.81 U 0.81 U 0.75 U 0.69 U 0.72 U 0.67 U

32 U 459 36.1 J 57.1 J 51 J 38.8 J 51.2 J 61.5 J 46.7 J

0.13 U 0.13 U 0.12 U 0.17 U 0.17 U 0.15 U 0.14 U 0.15 U 0.14 U

6 J 5.2 J 7.6 J 15.8 J 13.2 J 8.6 J 14.1 16.1 6.4 

27.7 30.6 37.8 60.5 J 53 J 31.3 J 43.3 78.2 25.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-065 CFSB-065 CFSB-065 CFSB-066 CFSB-066 CFSB-066 CFSB-068 CFSB-068 CFSB-069

6/2/2016 6/2/2016 6/2/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5

CFSB-065-SO-0-0.5 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12 CFSB-066-SO-0-0.5 CFSB-066-SO-0.5-2 CFSB-066-SO-10-12 CFSB-068-SO-0.5-2 CFSB-068-SO-10-12 CFSB-069-SO-0-0.5

16600 J 22800 J 6180 J 22700 14600 2840 10500 7870 13800 

0.47 UJ 0.46 UJ 0.39 UJ 0.48 J 0.4 J 0.34 U 0.42 UJ 0.34 U 0.43 UJ

5.5 J 7.9 J 3.4 J 6.8 J 5.9 J 1.6 J 4.1 3.6 J 4.5 

208 J 204 J 111 J 67.7 J 68.4 J 28.7 J 50.8 37.5 J 75.8 

0.66 0.86 0.7 0.75 0.52 0.13 J 0.38 J 0.19 J 0.39 J

0.35 U 0.9 J 0.29 U 1.7 0.6 J 0.26 U 0.32 U 0.25 U 0.33 U

1940 2400 37800 25400 J 45400 J 14000 J 26900 33800 J 17200 

12.4 J 18 J 8.4 J 46.5 J 31.5 J 6.9 J 10.5 10 J 11.2 

7 8.7 4.9 7.8 6.6 1.9 6.1 3 5.2 

22.6 52.6 36.7 26.5 20.5 4.3 13.7 J 9.4 15.8 

0.29 0.62 0.045 J 0.19 0.14 0.018 U 0.02 J 0.023 J 0.034 J

17500 J 16800 J 11200 J 19600 16300 4860 17300 11600 15500 

14.5 J 26 J 5.4 J 18.4 22.5 2.2 8.6 J 4.6 12.4 

7960 8140 15100 11300 J 13800 J 5150 J 11700 11200 J 9690 

429 J 371 J 402 J 405 J 395 J 200 J 372 236 J 361 

0.069 0.27 0.012 J 0.02 J+ 0.017 0.028 J+ 0.016 J+ 0.027 J+ 0.015 J+

29.2 98.1 8.7 140 J 76.9 J 4.5 J 16.6 J 8.4 J 15.3 

705 773 661 1320 J 1130 J 359 J 683 617 J 664 

0.44 U 0.44 J 0.36 U 0.44 J 0.33 J 0.32 U 0.39 U 0.31 U 0.4 U

0.85 U 0.99 J 0.71 U 0.6 U 0.64 U 0.63 U 0.76 U 0.61 U 0.79 U

89.4 J 112 J 50.2 J 1590 847 35.3 J 63.8 J 31.4 U 55.8 J

0.18 U 0.17 U 0.15 U 0.12 U 0.13 U 0.13 U 0.16 U 0.13 U 0.16 U

19.7 J 31.8 J 9.3 J 17.7 J 12.5 J 3.2 J 9.3 6.8 J 10.7 

85.3 J 244 J 32.1 J 59.6 53.5 11.3 41.9 30.9 46.2 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-069 CFSB-069 CFSB-071 CFSB-071 CFSB-071 CFSB-071 CFSB-073 CFSB-073 CFSB-073

5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 6/1/2016 6/1/2016 6/1/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-069-SO-0.5-2 CFSB-069-SO-10-12 CFSB-071-SO-0-0.5 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12 CFSB-DUP7-SO CFSB-073-SO-0-0.5 CFSB-073-SO-0.5-2 CFSB-073-SO-10-12

10100 6840 10100 12600 5130 4740 15200 10600 6920 

0.34 U 0.41 UJ 0.32 U 0.34 U 0.45 UJ 0.34 U 0.37 UJ 0.36 UJ 0.34 UJ

4.2 J 3.4 5.7 J 4.7 J 2.7 2.5 J 4.9 4.4 2.3 

49.9 J 261 40.3 J 51.4 J 65.6 52.5 J 121 60.6 58.5 

0.35 0.3 J 0.32 0.34 0.27 J 0.25 J 0.59 0.44 0.25 J

0.25 U 0.31 U 0.24 U 0.26 U 0.34 U 0.26 U 0.28 U 0.27 U 0.26 U

38200 J 63700 51700 J 42500 J 49700 J 27700 J 17300 11200 48200 

9.8 J 13.7 6.4 J 9.7 J 8.9 6.6 J 11.1 10.2 9.2 

6.1 6.6 3.5 4.6 4.6 4 6.1 5.5 4.5 

12.8 13.3 9.4 12.5 9.4 10.7 12.6 17.9 9 

0.018 U 0.018 U 0.072 J 0.029 J 0.02 J 0.016 U 0.019 J 0.017 U 0.017 U

14400 13700 13300 14000 10600 9090 14400 16000 11400 

9.9 6 9.3 12.1 4.1 2.5 9.7 8.1 4.8 

12600 J 12100 27500 J 17600 J 23000 J 7820 J 12800 10200 9930 

379 J 324 460 J 444 J 738 J 436 J 506 316 270 

0.018 J+ 0.012 U 0.025 0.018 0.013 U 0.012 U 0.014 J 0.022 0.016 J

12.2 J 13.1 11.2 J 13.6 J 7.6 6.4 J 28.2 11.7 8.7 

653 J 645 766 J 848 J 530 398 J 916 J+ 936 J+ 659 J+

0.31 U 0.38 U 0.3 U 0.32 U 0.42 U 0.31 U 0.34 U 0.33 U 0.32 U

0.61 U 0.75 U 0.59 U 0.63 U 0.82 U 0.61 U 0.67 U 0.65 U 0.62 U

31.4 U 68.6 J 38.5 J 40.1 J 54.5 J 31.4 UJ 40.3 J 33.4 U 31.7 U

0.13 U 0.15 U 0.12 U 0.13 U 0.17 U 0.13 U 0.14 U 0.13 U 0.13 U

8.1 J 12.9 6.6 J 7.9 J 6.9 4.7 J 14.8 11.8 9.7 

41 30.2 32.9 39.4 25.8 26.8 46.3 36.5 26.5 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-074 CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-075 CFSB-079 CFSB-079 CFSB-079

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-074-SO-0-0.5 CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0-0.5 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0-0.5 CFSB-079-SO-0.5-2 CFSB-079-SO-10-12

14200 7420 8610 11500 12200 12500 13700 7990 3950 

0.41 UJ 0.34 UJ 0.42 UJ 0.42 UJ 0.35 UJ 0.34 UJ 0.44 UJ 0.44 UJ 0.31 UJ

3.7 2.5 3.5 3.6 3.9 3.5 4.6 4.4 2.9 

70.5 52.9 109 125 105 103 118 108 76.9 

0.41 0.29 J 0.3 J 0.42 0.5 0.44 0.55 0.29 J 0.31 

0.31 U 0.26 U 0.32 U 0.32 U 0.3 J 0.26 U 0.34 U 0.33 U 0.24 U

26400 40100 36100 17800 37000 22600 21800 22800 17800 

9.4 7.9 9.9 9 9.5 10.2 8.9 10.1 6.7 

4.8 4.6 4 5 5.1 5.5 4.7 5 7 

12.6 10.2 11.3 13 10.6 11.8 7.6 13.4 5.5 

0.018 U 0.018 U 0.015 U 0.031 J 0.02 J 0.015 U 0.03 J 0.021 J 0.018 U

10700 11700 11500 13300 12500 15500 10300 12000 8610 

7.8 4.6 6.1 9 11.7 8.3 8.5 5.7 3 

11000 12200 13300 8820 15700 10800 13900 8100 9680 

360 393 340 513 504 353 453 333 316 

0.016 0.012 U 0.012 J 0.017 J 0.014 J 0.018 0.013 U 0.026 0.016 J

30 9.2 11.7 14.1 19.6 14 20.6 10.7 12.7 

639 675 J+ 786 616 1050 J+ 860 J+ 586 452 467 J+

0.38 U 0.32 U 0.39 U 0.4 U 0.33 U 0.32 U 0.42 U 0.41 U 0.29 U

0.74 U 0.62 U 0.76 U 0.77 U 0.64 U 0.62 U 0.81 U 0.81 U 0.57 U

38.2 J 31.6 U 39.1 U 62.3 J 65.2 J 46.8 J 41.4 U 41.2 U 29 U

0.15 U 0.13 U 0.16 U 0.16 U 0.13 U 0.13 U 0.17 U 0.17 U 0.12 U

13.8 6.9 7.7 11.8 14.4 11.8 13.6 7.1 4.6 

36.2 32.6 31.2 46.6 58.2 45.1 34.6 29.3 19.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-080 CFSB-080 CFSB-080 CFSB-082 CFSB-082 CFSB-082 CFSB-084 CFSB-084 CFSB-084

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 5/27/2016 5/27/2016 5/27/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-080-SO-0-0.5 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12 CFSB-082-SO-0-0.5 CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0-0.5 CFSB-084-SO-0.5-2 CFSB-084-SO-10-12

11000 9690 7730 10100 9810 8890 7170 5540 6750 

0.42 UJ 0.42 UJ 0.37 UJ 0.43 UJ 0.46 UJ 0.44 UJ 0.34 U 0.38 U 0.36 U

4.5 3.8 3.9 3.2 4.7 5.3 3.2 J 3.3 J 2.3 J

95.1 74.3 47.9 118 64.6 60.9 65.4 J 45.3 J 103 J

0.4 J 0.37 J 0.34 J 0.45 0.35 J 0.41 J 0.32 J 0.25 J 0.28 J

0.32 U 0.32 U 0.28 U 0.32 U 0.35 U 0.34 U 0.26 U 0.29 U 0.27 U

32000 1700 30200 19300 42100 15000 36700 J 32000 J 31500 J

8.8 9.7 10.2 11.6 8.5 9.6 8.4 J 15.4 J 7.1 J

4.3 5.5 4.1 3.9 5.2 5.4 4.2 3.3 4.2 

14 16.2 18.2 9 12.8 16.8 9.2 9.5 11.3 

0.05 J 0.023 J 0.018 J 0.018 J 0.019 U 0.016 U 0.026 J 0.02 U 0.023 J

12400 14500 11200 9140 14200 14600 8880 9320 10100 

8.4 7.6 5.4 8.3 8.3 8.7 6.2 5.5 4.3 

10200 8060 9040 9400 10400 9070 10700 J 13500 J 9100 J

325 454 256 316 359 351 357 J 396 J 366 J

0.021 0.032 0.016 J 0.028 0.018 0.022 0.018 0.013 U 0.019 

10.9 10.4 12 15.4 9.8 10.8 12.2 J 11.3 J 8 J

614 582 572 616 615 649 633 J 694 J 539 J

0.4 U 0.4 U 0.35 U 0.4 U 0.43 U 0.42 U 0.31 U 0.36 U 0.33 U

0.78 U 0.78 U 0.68 U 0.78 U 0.84 U 0.81 U 0.62 U 0.7 U 0.65 U

39.6 U 39.6 U 34.6 U 40 U 42.8 U 41.6 U 50.1 J 35.5 U 33.3 U

0.16 U 0.16 U 0.14 U 0.16 U 0.17 U 0.17 U 0.13 U 0.14 U 0.13 U

9.1 8.9 7.5 9.7 9.5 12.5 7.9 J 5.4 J 5.9 J

38.1 32.2 30.1 33 39.6 34.6 35.2 32.6 28.9 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-086 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-087 CFSB-088 CFSB-088 CFSB-088

5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-086-SO-0-0.5 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0-0.5 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0-0.5 CFSB-088-SO-0.5-2 CFSB-088-SO-10-12

10400 10600 7330 15200 11900 9240 8680 9860 7270 

0.35 UJ 0.34 UJ 0.43 UJ 0.36 UJ 0.34 UJ 0.34 UJ 0.34 UJ 0.33 UJ 0.34 UJ

2.8 J 4.2 J 3.6 4 J 4.1 J 3.8 J 3.3 J 3.9 J 3.6 J

89.4 91.3 76 99.5 109 93.7 57.5 85.6 96.2 

0.48 0.45 0.31 J 0.57 0.45 0.45 0.45 0.46 0.36 

0.3 J 0.26 U 0.33 U 0.29 J 0.26 U 0.26 U 0.26 U 0.25 U 0.26 U

20400 26600 43200 18500 37200 22100 14300 21900 42000 

9.9 11.1 8.8 J+ 10.9 10.7 15.2 8.5 9.9 12.2 

5 J- 5.6 J- 4.2 5.2 J- 4.8 J- 4.8 J- 4.6 J- 4.3 J- 5 J-

16.6 J+ 16 J+ 12.4 19.5 J+ 12.6 J+ 13.4 J+ 7.4 J+ 9.9 J+ 12.5 J+

0.024 J 0.019 U 0.024 J 0.041 J 0.045 J 0.032 J 0.022 J 0.017 U 0.017 U

10900 14200 10000 12600 12600 11700 9860 11000 12500 

8.1 J 10.2 J 7.4 J- 12.9 J 8.6 J 7 J 8 J 8 J 4.9 J

10700 11700 12700 9920 11700 9830 10000 10900 14300 

359 385 331 333 443 302 361 373 296 

0.013 J+ 0.017 J+ 0.013 J+ 0.021 J+ 0.016 J+ 0.017 J+ 0.018 J+ 0.022 J+ 0.012 U

16.9 14.2 10.5 22.1 13.7 15.4 13.5 14.5 10.3 

856 J+ 965 J+ 663 1100 J+ 1070 J+ 949 J+ 685 J+ 752 J+ 790 J+

0.33 U 0.31 U 0.4 U 0.34 U 0.32 U 0.32 U 0.32 U 0.31 U 0.32 U

0.64 U 0.61 U 0.79 U 0.66 U 0.63 U 0.63 U 0.63 U 0.6 U 0.62 U

45.7 J 45.8 J 40.3 U 62.6 J 63.3 J 43.1 J 32.2 U 30.8 U 53.7 J

0.13 U 0.13 U 0.16 U 0.14 U 0.13 U 0.13 U 0.13 U 0.12 U 0.13 U

10.1 11.6 6.9 14.8 13 9.4 8.4 8.3 9.1 

57.8 43.1 32.7 88.8 56.2 52.3 28.5 33.7 30.9 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-092 CFSB-092 CFSB-092 CFSB-094 CFSB-094 CFSB-094 CFSB-095 CFSB-095 CFSB-095

5/26/2016 5/26/2016 5/26/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-092-SO-0-0.5 CFSB-092-SO-0.5-2 CFSB-092-SO-10-12 CFSB-094-SO-0-0.5 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12 CFSB-095-SO-0-0.5 CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12

11500 11400 3860 8670 9660 9420 12100 8470 6250 

0.36 UJ 0.33 UJ 0.32 UJ 0.35 J- 0.34 UJ 0.33 UJ 0.34 UJ 0.32 UJ 0.34 UJ

4.6 J 4.5 J 3.4 J 3 3.2 6.4 4.4 3.7 3.7 

100 78 61.1 88.4 67.6 69.6 123 129 95.8 

0.48 0.53 0.21 J 0.44 0.4 0.44 0.42 0.31 0.34 

0.28 U 0.25 U 0.25 U 0.52 J 0.29 J 0.25 U 0.25 U 0.24 U 0.29 J

15700 11900 51700 65300 10600 29800 12900 16800 130000 

11.2 10.5 5.1 10.5 7.9 11.7 8.8 7.2 9.4 

5.3 J- 6 J- 2.2 J- 4.9 4.1 5.5 5.4 4.4 3.7 

14.7 J+ 13.5 J+ 5.5 J+ 21 J 13.2 J 13.9 J 15.2 J+ 10.8 J+ 10.1 J+

0.02 J 0.017 J 0.014 U 0.04 J 0.042 J 0.024 J 0.053 J 0.047 J 0.018 U

14700 14600 6550 12600 11300 13300 12700 9980 8980 

12.2 J 13.7 J 7.4 J 48.2 J 18.6 J 9.6 J 11 8.4 6.3 

10400 10900 7380 8700 8720 13600 8530 7120 10900 

454 394 192 285 265 481 411 438 345 

0.022 J+ 0.012 U 0.012 J+ 0.027 0.022 0.064 0.015 J 0.018 0.013 J

12.8 13.5 4.6 22.3 10.2 10.4 10.6 8.9 7.9 

1230 J+ 1070 J+ 461 J+ 727 671 710 953 J+ 641 J+ 699 J+

0.34 U 0.31 U 0.3 U 0.33 U 0.32 U 0.31 U 0.31 U 0.3 U 0.32 U

0.67 U 0.6 U 0.59 U 0.64 U 0.62 U 0.61 U 0.61 U 0.58 U 0.63 U

35.1 J 37.3 J 35.8 J 172 115 59.3 J 31.3 U 29.8 U 38.9 J

0.14 U 0.12 U 0.12 U 0.13 U 0.13 U 0.13 U 0.13 U 0.12 U 0.13 U

12.6 12.9 4.1 8.4 7.6 7.5 11.7 8.4 10.5 

42.4 44.3 15.6 41.6 41.7 38.5 41.8 32 33.5 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-097 CFSB-097 CFSB-097 CFSB-098 CFSB-098 CFSB-098 CFSB-099 CFSB-099 CFSB-099

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-097-SO-0-0.5 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12 CFSB-098-SO-0-0.5 CFSB-098-SO-0.5-2 CFSB-098-SO-10-12 CFSB-099-SO-0-0.5 CFSB-099-SO-0.5-2 CFSB-099-SO-10-12

15900 13800 5720 6560 9840 5360 15100 5990 3660 

0.39 UJ 0.34 UJ 0.31 UJ 0.37 UJ 0.33 UJ 0.33 UJ 0.4 UJ 0.31 UJ 0.31 UJ

3.7 4.6 5.3 2.4 3.5 2.8 7.6 3.4 2.1 

199 161 112 52.3 71 90 200 63.2 30.8 

0.57 0.5 0.29 J 0.21 J 0.42 0.21 J 0.68 0.27 J 0.097 J

0.3 U 0.26 U 0.24 U 0.28 U 0.25 U 0.25 U 0.3 U 0.24 U 0.24 U

4750 7450 52300 31500 24100 33900 36200 J 41400 21000 

7.7 8.7 9.1 6.5 9.5 15.3 14.5 7.4 5.2 

5.5 5.4 3.7 3.5 4.1 4.1 6.6 3.8 2.2 

11.5 J+ 12.5 J+ 8.6 J+ 8.9 J+ 13 J+ 10.8 J+ 19.9 J+ 16.5 J+ 4.1 J+

0.089 J 0.054 J 0.017 J 0.077 J 0.037 J 0.018 J 0.29 0.055 J 0.016 U

13600 13100 8630 11200 11100 8260 15600 8780 6490 

9.2 11.4 5 4.1 9 4.3 16.9 12.6 3.3 

7980 6660 13200 10600 11600 11100 16900 14300 8170 

597 460 379 328 330 218 506 296 176 

0.013 U 0.016 J 0.015 J 0.015 J 0.02 0.013 J 0.042 0.023 0.014 J

10.3 9.9 7.8 6.3 10.1 7.4 11 7.4 4.7 

916 J+ 857 J+ 641 J+ 492 J+ 872 J+ 465 J+ 1090 J+ 571 J+ 389 J+

0.37 U 0.32 U 0.29 U 0.35 U 0.31 U 0.31 U 0.66 J 0.29 U 0.3 U

0.72 U 0.63 U 0.57 U 0.68 U 0.61 U 0.6 U 0.73 U 0.57 U 0.58 U

58.1 J 44 J 29.3 U 102 112 30.8 U 52.4 J 29.2 U 29.4 U

0.15 U 0.13 U 0.12 U 0.14 U 0.13 U 0.12 U 0.15 U 0.12 U 0.12 U

12.2 13.3 5.3 7.4 9.7 5.4 10.8 5.3 3.2 

45.9 45.6 24.1 22.2 34.4 20.1 47.8 27.5 16.1 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-100 CFSB-100 CFSB-100 CFSB-101 CFSB-101 CFSB-101 CFSB-102 CFSB-102 CFSB-102

5/24/2016 5/24/2016 5/24/2016 7/21/2016 7/21/2016 7/21/2016 7/13/2016 7/13/2016 7/13/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-100-SO-0-0.5 CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0-0.5 CFSB-101-SO-0.5-2 CFSB-101-SO-10-12 CFSB-102-SO-0-0.5 CFSB-102-SO-0.5-2 CFSB-102-SO-10-12

6420 6060 3720 11800 8020 6850 7170 6590 7290 

0.34 UJ 0.33 UJ 0.35 UJ 0.54 UJ 0.52 UJ 0.52 UJ 0.49 UJ 0.42 UJ 0.44 UJ

2.3 1.6 2.9 2.4 3.2 3.5 1.3 1.3 1.7 

59.7 32.6 119 174 85.5 55.2 242 65.4 44.5 

0.26 J 0.16 J 0.25 J 0.39 J 0.55 0.35 J 0.51 0.47 0.39 J

0.26 U 0.25 U 0.26 U 0.41 U 0.4 U 0.39 U 0.37 U 0.32 U 0.33 U

28200 24400 33800 8540 5450 3670 77200 21200 8090 

5.3 5.5 9 10.2 9.3 8.2 9.1 J 7.1 J 6.6 J

2.8 3.3 3.7 5.5 4.2 4 3.9 4.3 4.2 

8.6 J+ 5.6 J+ 6.2 J+ 39.4 9.1 8 44.3 25 12.4 

0.023 J 0.018 U 0.021 J 0.7 0.3 0.27 0.6 0.33 0.15 

6170 9310 8580 12600 12600 12200 8430 J 9270 J 10600 J

6.2 2.9 3.3 12.9 6.3 5.6 11.5 7.5 5.9 

7260 12200 15400 8340 8110 7210 6650 8270 8670 

191 248 328 111 71 78.2 73.5 J 78 J 106 J

0.015 J 0.02 0.013 J 0.034 0.017 J 0.014 U 0.054 0.048 0.012 U

10 6.5 6.5 15.8 9 8.4 14.7 J 11.5 J 8.3 J

433 J+ 324 J+ 527 J+ 1080 929 656 534 501 472 

0.32 U 0.31 U 0.33 U 0.5 U 0.49 U 0.48 U 0.46 U 0.39 U 0.41 U

0.63 U 0.61 U 0.64 U 0.98 U 0.96 U 0.95 U 0.9 U 0.76 U 0.81 U

57.4 J 51.6 J 32.8 J 78 J 56.7 J 48.3 U 87 J 47.4 J 259 

0.13 U 0.13 U 0.13 U 0.2 U 0.2 U 0.2 U 0.19 U 0.16 U 0.17 U

6 5.6 4.8 14.2 13.2 13.6 7.1 J 6.3 J 7.3 J

22.6 29.7 22.6 64.9 29.2 29 79.5 54 34.4 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-104 CFSB-104 CFSB-104 CFSB-109 CFSB-109 CFSB-109 CFSB-110 CFSB-110 CFSB-110

7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/14/2016 7/14/2016 7/14/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-104-SO-0-0.5 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12 CFSB-109-SO-0-0.5 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12 CFSB-110-SO-0-0.5 CFSB-110-SO-0.5-2 CFSB-110-SO-10-12

5520 5870 5260 5370 4170 4950 8660 8190 5710 

0.67 UJ 0.51 UJ 0.43 UJ 0.77 UJ 0.65 UJ 0.39 UJ 0.91 UJ 0.48 UJ 0.4 UJ

1.2 J 1.3 8.4 0.84 U 0.7 U 1.9 1.5 J 1.4 2.6 

459 181 35.7 653 555 38 911 207 34.1 

0.21 U 0.36 J 0.37 J 0.43 J 0.24 J 0.34 J 0.65 J 0.48 0.29 J

0.51 U 0.39 U 0.32 U 0.58 U 0.49 U 0.3 U 0.69 U 0.37 U 0.3 U

168000 55500 40100 244000 201000 13500 289000 53200 9770 

8.5 J 8.6 J 5.9 J 5.6 J 5 J 6.4 J 10.5 J 8.4 J 6.1 J

2.5 J 3.1 6.3 1.4 U 1.5 J 3.4 3.9 J 4.8 2.8 

87.5 44.8 12 101 118 5.7 204 57.3 6.8 

0.4 0.33 0.11 J 0.59 0.42 0.056 J 0.6 0.34 0.065 J

4030 J 7510 J 9110 J 1760 J 1580 J 8840 J 5790 J 10700 J 10200 J

14.4 8.4 6 11.6 10.3 2.9 22.3 9 3.5 

5040 5810 6750 3840 3130 9750 7490 7780 8770 

40.8 J 83.2 J 181 J 14.8 J 10.7 J 286 J 44.1 J 71.7 J 109 J

0.12 0.1 0.012 U 0.11 0.093 0.012 U 0.14 0.042 0.013 U

17.5 J 12.8 J 8.3 J 11 J 10.7 J 6.7 J 17.4 J 11 J 6.5 J

344 432 356 238 194 369 787 716 439 

0.63 U 0.48 U 0.4 U 0.72 U 0.61 U 0.36 U 0.85 U 0.45 U 0.37 U

1.2 U 0.94 U 0.78 U 1.4 U 1.2 U 0.71 U 1.7 U 0.89 U 0.73 U

180 74.8 J 39.9 U 150 J 136 J 36.4 U 268 87.4 J 38.9 J

0.25 U 0.19 U 0.16 U 0.29 U 0.24 U 0.15 U 0.34 U 0.18 U 0.15 U

5.5 J 6.4 J 6.4 J 3.2 J 2.7 J 5.2 J 7.6 J 9.6 J 5.5 J

100 68.3 36.6 76.6 75.9 24.9 131 66.4 28.5 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-113 CFSB-113 CFSB-113 CFSB-113 CFSB-114 CFSB-114 CFSB-114 CFSB-115 CFSB-115

8/31/2016 8/31/2016 8/31/2016 8/31/2016 7/12/2016 7/12/2016 7/12/2016 8/31/2016 8/31/2016

0 - 0.5 0 - 0.5 0.5 - 2 2 - 4 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-113-SO-0-0.5 CFSB-113-SO-0-0.5Pb CFSB-113-SO-0.5-2 CFSB-113-SO-2-4 CFSB-114-SO-0-0.5 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0-0.5 CFSB-115-SO-0.5-2

6850 NA 7740 4250 6070 8000 6930 2570 2560 

0.41 U NA 0.3 U 0.3 U 0.44 U 0.42 U 0.41 U 0.35 U 0.32 U

1.2 NA 1.4 0.53 J 3.5 5 2.9 0.46 J 0.66 J

972 NA 178 53.3 125 119 71 371 63.6 

0.16 J NA 0.34 J 0.11 J 0.35 J 0.48 0.3 J 0.11 U 0.11 J

0.43 U NA 0.32 U 0.32 U 0.33 U 0.32 U 0.31 U 0.38 U 0.33 U

313000 NA 55900 7240 8030 8280 13700 116000 13600 

6 NA 8.5 2.9 6.4 9.3 15.2 2.6 2.9 

2.1 J NA 4.4 2 4.2 5.9 4.5 1.2 J 1.8 J

30.6 NA 12.1 3.8 8.9 12.7 16.2 10.2 3.3 

0.12 J NA 0.07 J 0.048 J 0.03 J 0.017 U 0.018 U 0.31 0.087 J

4240 NA 11700 5800 9640 14000 12900 2550 3350 

8 6.6 6.9 1.8 7.8 7.9 4.4 3.4 2.1 

7060 NA 10300 4710 7060 8850 8200 2510 3750 

67.2 NA 121 76.6 340 297 216 32.8 55.6 

0.024 NA 0.016 J 0.015 J 0.021 0.026 0.014 J 0.024 0.016 J

12.3 NA 10.8 3.5 10.8 11.2 10.4 4.4 4.3 

541 NA 518 168 619 765 854 240 230 

0.4 J NA 0.28 U 0.28 U 0.41 U 0.39 U 0.39 U 0.33 U 0.29 U

0.8 U NA 0.59 U 0.58 U 0.8 U 0.77 U 0.75 U 0.69 U 0.62 U

120 J NA 43.6 J 40.4 U 40.8 U 39.3 U 57.5 J 54.3 J 42.8 U

0.16 U NA 0.12 U 0.12 U 0.16 U 0.16 U 0.16 U 0.14 U 0.13 U

5.7 NA 11.5 4 8 14.5 12.5 3.4 2.6 

40.2 NA 42.9 17.6 27.7 37.1 29.3 16.3 13.1 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-115 CFSB-116 CFSB-116 CFSB-116 CFSB-118 CFSB-118 CFSB-118 CFSB-119 CFSB-119

8/31/2016 7/22/2016 7/22/2016 7/22/2016 7/21/2016 7/21/2016 7/21/2016 7/12/2016 7/12/2016

2 - 4 10 - 12 0 - 0.5 0.5 - 2 0 - 0.5 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2

CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0-0.5 CFSB-116-SO-0.5-2 CFSB-118-SO-0-0.5 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2 CFSB-119-SO-0-0.5 CFSB-119-SO-0.5-2

6390 6200 8380 7090 7200 8230 5980 8300 6880 

0.27 U 0.48 U 0.63 U 0.53 U 0.45 UJ 0.45 UJ 0.42 UJ 0.42 U 0.45 U

1.5 2.7 J+ 1.7 J+ 2 J+ 2.5 4.3 1.6 4.8 3.4 

94.4 44.2 265 43.1 52.3 54.1 55.7 79.3 88.8 

0.24 J 0.22 J 0.52 J 0.3 J 0.25 J 0.21 J 0.21 J 0.36 J 0.37 J

0.28 U 0.36 U 0.48 U 0.4 U 0.34 U 0.34 U 0.32 U 0.32 U 0.34 U

14400 7400 J 57100 J 5140 J 13700 33600 8040 14300 11500 

6.9 8.1 9.2 8 9.2 9.6 6.7 8.6 7.9 

2.7 4 4.9 4.9 4.7 5 3.7 5.1 4.7 

22.1 8.1 J+ 22.7 J+ 8.1 J+ 9 9.9 7.8 14.4 11.4 

0.034 J 0.04 J 0.29 0.059 J 0.02 U 0.019 U 0.038 J 0.14 0.045 J

9260 10800 11200 12500 12200 14100 9750 12300 11400 

3.3 4.4 J+ 8.2 J+ 5.5 J+ 4.7 6 4.4 10.7 6.3 

6810 7770 9060 7790 9630 12800 6810 8100 8400 

79.9 120 99.6 107 215 293 88 312 261 

0.013 J 0.014 U 0.018 J 0.014 U 0.025 0.018 J 0.015 J 0.03 0.02 

7.7 8.3 12.6 9.5 9.8 10.7 8.3 15.7 9.6 

491 437 732 448 490 526 441 972 803 

0.25 U 0.45 U 0.59 U 0.5 U 0.42 U 0.42 U 0.4 U 0.4 U 0.42 U

0.52 U 0.87 U 1.2 U 0.97 U 0.82 U 0.82 U 0.77 U 0.77 U 0.82 U

36.1 U 44.6 U 59.1 U 49.4 U 42 U 42.1 U 39.5 U 39.4 U 42 U

0.11 U 0.18 U 0.24 U 0.2 U 0.17 U 0.17 U 0.16 U 0.16 U 0.17 U

8.3 9.1 14.8 10.6 10.8 7.4 7.9 11.1 11.3 

22.4 27.9 44.3 35.4 34.5 36.3 32.5 42.6 31.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-119 CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-121 CFSB-122

7/12/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/19/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-119-SO-10-12 CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5

8140 20400 30900 6030 18100 15500 J 16700 6570 J 20200 J

0.43 U 0.37 UJ 0.42 UJ 0.35 UJ 0.37 UJ 0.37 UJ 0.36 UJ 0.32 UJ 0.5 UJ

6 4.5 5.6 2.8 5 4.8 J 4.4 4.6 J 2.8 J

87.3 245 440 30.3 195 187 156 69.3 289 

0.39 J 0.97 1.2 0.3 J 0.66 0.59 0.57 0.37 0.63 

0.33 U 0.28 U 0.32 U 0.26 U 0.28 U 0.28 U 0.28 U 0.24 U 0.38 U

25400 3520 3600 9280 2570 2700 1830 32300 3300 

11.7 16.9 20.9 7.3 10 9.3 10.1 9.3 5.4 

5.3 6.2 7.2 3.8 6.4 5.9 6.3 4.5 2.9 

19.5 20.3 23 9.6 12.6 11.6 J 10.7 14.8 J 9.1 J

0.022 J 0.11 J 0.078 J 0.022 J 0.1 J 0.091 J 0.074 J 0.022 J 0.026 U

14200 17300 18200 9730 16500 15900 16400 12800 8140 

8.3 14.8 16 7 11.5 10.7 9.3 6.1 6.4 

10500 11200 10600 8470 7030 6400 7240 9470 2940 

280 222 296 115 529 492 J 454 396 J 49.4 J

0.016 J 0.026 0.039 0.012 U 0.013 J 0.014 J 0.013 U 0.013 J 0.019 U

11.2 13.4 14.2 7.1 13 13.2 12 8.4 6.4 

794 1230 1340 529 1080 1180 938 670 519 

0.4 U 0.49 J 0.39 J 0.33 U 0.34 U 0.34 U 0.34 U 0.3 U 0.46 U

0.79 U 0.68 U 0.76 U 0.64 U 0.67 U 0.67 U 0.66 U 0.59 U 0.91 U

40.3 U 95.1 251 32.5 U 39.6 J 38 J 54.9 J 43.5 J 552 

0.16 U 0.14 U 0.16 U 0.13 U 0.14 U 0.14 U 0.14 U 0.12 U 0.19 U

11.7 13 12.4 6.7 15.9 15.6 15.1 10.5 7.7 

37.9 50.7 46.9 24.7 57.9 54 47.2 28.3 13.6 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125

5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 19 May 2016 19 May 2016 19 May 2016 18 May 2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5

15800 J 4740 J 17300 J 18800 J 3840 J 20500 J 19600 J 6740 J 19600 

0.51 UJ 0.34 UJ 0.41 UJ 0.44 UJ 0.35 UJ 0.43 UJ 0.42 UJ 0.35 UJ 0.37 UJ

2.2 J 3.5 J 4.8 J 5.3 J 2.1 J 5.9 J 6.8 J 5.3 J 4.8 

288 43 278 305 45.1 347 303 60.4 229 

0.47 J 0.24 J 0.77 0.87 0.22 J 0.95 0.81 0.33 J 0.65 

0.39 U 0.26 U 0.31 U 0.33 U 0.27 U 0.33 U 0.32 U 0.26 U 0.28 U

3150 29200 5430 5820 9420 5850 4730 13400 17200 

4.9 6.3 15.3 16.3 6.7 18.3 15.3 9.9 11.1 

2.8 3.7 5.8 6.3 3.2 7 7.2 4.7 7.2 

10.2 J 10.6 J 18.5 J 18.4 J 3.7 J 27 J 18.4 J 9.2 J 14.1 

0.024 U 0.017 U 0.12 J 0.093 J 0.018 U 0.68 0.16 0.024 J 0.12 

7710 9580 15800 17100 7100 19900 19200 12100 17200 

5.1 6.1 13.7 14.3 3.1 15.9 12.5 4.8 12.5 

2950 6060 10100 10700 6250 11400 9440 8020 8510 

44.4 J 224 J 363 J 411 J 362 J 470 J 558 J 432 J 576 

0.017 U 0.012 J 0.033 0.032 0.012 U 0.019 J 0.016 J 0.012 J 0.018 

5.8 6.9 11.4 12 5.2 14.2 13 9 13.3 

551 427 1160 1210 475 1510 1220 710 1020 

0.48 U 0.32 U 0.9 J 1.1 J 0.33 U 0.93 J 0.74 J 0.33 U 0.35 U

0.93 U 0.62 U 0.75 U 0.81 U 0.64 U 0.8 U 0.77 U 0.64 U 0.68 U

555 31.8 U 78.7 J 93.9 J 32.8 U 76.5 J 74 J 32.5 U 62.7 J

0.19 U 0.13 U 0.16 U 0.17 U 0.13 U 0.16 U 0.16 U 0.13 U 0.14 U

7.4 6.4 10.5 11.3 4.9 12.7 13.3 6.9 16.5 

12.6 23.1 47.3 50.8 16.9 72 59.9 29.3 79.6 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127 CFSB-128

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 24 May 2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12 CFSB-128-SO-0-0.5

16200 8380 29200 18900 9010 26900 11700 13800 14500 

0.36 UJ 0.35 UJ 0.4 UJ 0.38 UJ 0.33 UJ 0.35 UJ 0.38 UJ 0.35 UJ 0.34 UJ

4.7 4.1 7.1 5.3 4.5 6.4 6 4.7 4.3 

188 87 429 245 80 429 120 172 93.3 

0.76 0.48 1.2 0.61 0.37 0.98 0.35 J 0.49 0.42 

0.27 U 0.27 U 0.3 U 0.29 U 0.25 U 0.26 U 0.29 U 0.27 U 0.26 U

10900 15600 6000 3040 17100 3630 2370 9300 19000 

11.1 11 15.5 13.9 21.3 13.3 10.7 14 8.8 

5.9 5.7 6.1 7.4 5.1 6.1 5.5 5.7 4.6 

15 17.4 24.5 20.6 12.3 17 10.6 10.9 14.1 J+

0.034 J 0.034 J 0.17 0.12 0.026 J 0.087 J 0.052 J 0.029 J 0.04 J

15000 12900 18600 17800 13300 18700 15800 15000 12000 

12.4 7.9 15.2 19.3 6.5 12.5 21.2 7.7 14.8 

7960 10900 9020 9280 12100 7440 9240 11400 10300 

462 424 446 462 494 347 659 642 341 

0.017 J 0.026 0.036 0.021 0.016 J 0.021 0.017 J 0.019 0.016 J

10.5 11.1 13.6 12.6 10.8 12.1 10.3 11.6 16 

969 693 1310 782 733 953 555 788 910 J+

0.34 U 0.33 U 0.71 J 0.35 U 0.31 U 0.4 J 0.35 U 0.33 U 0.32 U

0.66 U 0.65 U 0.73 U 0.69 U 0.6 U 0.63 U 0.69 U 0.65 U 0.63 U

63.3 J 33.1 U 136 78 J 35.2 J 135 38.8 J 64.3 J 77.5 J

0.14 U 0.13 U 0.15 U 0.14 U 0.12 U 0.13 U 0.14 U 0.13 U 0.13 U

14 8.6 13.8 12.6 9.3 14.7 12 10.4 12.4 

53.7 32.4 66.8 52.1 31.7 59.4 36.1 41.3 43.3 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-128 CFSB-128 CFSB-129 CFSB-129 CFSB-129 CFSB-130 CFSB-130 CFSB-131 CFSB-131

24 May 2016 24 May 2016 5/24/2016 5/24/2016 5/24/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0-0.5 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12 CFSB-130-SO-0.5-2 CFSB-130-SO-10-12 CFSB-131-SO-0.5-2 CFSB-131-SO-10-12

7530 5970 11700 11900 7600 5880 21900 10100 8000 

0.34 UJ 0.31 UJ 0.37 UJ 0.34 UJ 0.33 UJ 0.43 UJ 0.48 J- 0.38 U 0.4 U

2.8 2.5 5 3.5 2.5 5 3.7 5.5 3.1 

113 185 77.3 66.4 78.8 47 122 98.1 53.9 

0.34 0.31 0.47 0.5 0.39 0.34 J 1.1 0.38 0.36 J

0.26 U 0.23 U 0.28 U 0.26 U 0.25 U 0.32 U 0.34 U 0.29 U 0.32 J

34100 36300 27400 17300 20200 40200 J 34200 J 68700 14400 

5.5 9 8.9 10.1 7.9 6.1 14.6 9.5 8.4 

4 3.7 4.8 4.9 6.3 2.8 J+ 4.1 J+ 4.2 4.4 

9.7 J 10 J 13.2 J 12.2 J 9.2 J 23.2 J 8.8 J 8.7 11.1 

0.052 J 0.015 U 0.065 J 0.042 J 0.016 U 0.74 1.5 2.4 3.8 

8110 8610 12800 9670 10700 9640 13400 13400 12600 

8.7 J 5.3 J 12.5 J 13.5 J 4.9 J 27.7 6.9 6.6 6.6 

6570 11200 9530 7370 9690 6510 11600 12000 8320 

438 338 370 281 249 210 351 516 267 

0.025 0.012 U 0.016 J 0.014 J 0.013 J 0.013 U 0.012 U 0.012 U 0.012 U

8.4 7.5 13.2 15.4 9.6 6.6 J- 8.9 J- 9.4 9.4 

536 869 866 892 783 627 2140 990 693 

0.32 U 0.29 U 0.35 U 0.32 U 0.31 U 0.4 U 0.42 U 0.36 U 0.37 U

0.62 U 0.56 U 0.68 U 0.62 U 0.61 U 0.78 U 0.82 U 0.7 U 0.73 U

40.7 J 54.9 J 123 162 31.3 U 363 2110 978 882 

0.13 U 0.12 U 0.14 U 0.13 U 0.13 U 0.16 U 0.17 U 0.14 U 0.15 U

7.7 7.2 9.6 9.4 7.8 4.4 12.3 6.8 8.2 

28.5 24.4 46.1 35.8 36 25.3 33.2 38.9 34.7 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-132 CFSB-133 CFSB-133 CFSB-133 CFSDP-001 CFSDP-002

6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016 9/8/2016 9/8/2016

18 - 20 22 - 23 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5

CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0-0.5 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12 CFSB-133-SO-0-0.5 CFSB-133-SO-0.5-2 CFSB-133-SO-10-12 CFSDP-001-SO CFSDP-002-SO

6640 7670 8330 16300 8400 18700 17200 9040 8420 6570 

0.37 U 0.38 U 0.44 UJ 0.51 UJ 0.54 UJ 0.49 UJ 0.53 UJ 0.36 UJ 0.33 UJ 0.31 UJ

3.1 3.4 3.5 2.2 9.2 2.1 2.5 2.8 4.3 4.4 

44.4 51.8 84.9 200 53 245 231 71.9 82.6 38 

0.27 J 0.35 J 0.32 J 0.59 0.42 J 0.75 0.68 0.26 J 0.38 J 0.28 J

0.28 U 0.29 U 0.33 U 0.39 U 0.41 U 0.37 U 0.4 U 0.28 U 0.35 U 0.33 U

23800 34500 18900 3660 29600 4410 4960 34000 17700 28000 

7.4 8.2 7.7 12.6 9.7 14.3 13.1 8.3 10 7.7 

4.1 5.1 3.5 4.7 6.1 5 4.8 5.7 6 4.8 

9.7 11.8 13.9 J- 13.3 J- 12.1 J- 17 J- 15.7 J- 13 J 11.2 11 

0.091 J 0.76 0.024 J 0.069 J 0.024 U 0.057 J 0.17 0.018 U 0.035 U 0.033 U

12800 13200 11300 12700 15100 13500 13100 11500 14500 10800 

5.8 5.1 10.2 J 10.3 J 9.1 J 12.7 J 13.5 J 12 J 6.8 6.2 

9060 10900 9640 9980 12400 10700 9970 11000 11200 9790 

307 282 284 70.2 174 62.7 89.9 256 286 297 

0.012 U 0.012 U 0.021 0.04 0.018 J 0.04 0.034 0.012 U 0.013 U 0.013 U

9.9 9.7 8.9 J 9.5 J 10.6 J 11 J 10.5 J 10.1 12.1 9.8 

569 591 737 695 731 851 1090 975 J+ 657 390 

0.35 U 0.35 U 0.41 U 0.5 J 0.7 J 0.56 J 0.63 J 0.34 U 0.31 U 0.29 U

0.68 U 0.69 U 0.8 U 0.94 U 0.98 U 0.9 U 0.97 U 0.67 U 0.64 U 0.6 U

164 508 51 J 73.8 J 50 U 87.7 J 73.7 J 34.1 U 45.1 J 41.7 U

0.14 U 0.14 U 0.17 U 0.19 U 0.2 U 0.18 U 0.2 U 0.14 U 0.13 U 0.12 U

14 9.8 6.3 9.3 11.4 10.2 9.7 6.1 12 7.5 

32.3 35.3 34.1 35.6 40.4 39.8 54.4 38.9 38.1 35 
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Table L3. Metals in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011 CFSDP-012 CFSDP-012 CFSDP-013 CFSDP-017 CFSDP-021 CFSDP-022

9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/8/2016 9/6/2016 9/6/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO CFSDP-012-SO CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO CFSDP-021-SO CFSDP-022-SO

8460 8140 17400 22700 14700 20700 21400 18400 8010 15500 34700 

0.32 UJ 0.39 UJ 0.32 UJ 0.37 UJ 0.32 UJ 0.34 UJ 0.34 UJ 0.46 UJ 0.34 UJ 0.31 UJ 0.44 UJ

3.9 3.5 6.8 4.3 5.2 5.5 5.8 4.1 3.6 7.6 6.2 

146 114 295 257 180 251 255 290 104 191 905 

0.49 0.39 J 0.66 0.98 0.64 0.8 0.85 1 0.34 J 0.62 1.1 

0.33 U 0.41 U 0.34 U 0.39 U 0.33 U 0.36 U 0.36 U 0.48 U 0.36 U 0.33 U 0.47 U

11700 13600 11500 30100 23500 21700 20600 28500 15200 11000 10900 

10.5 10.2 11.8 14.9 11.8 14.1 15.2 15 9.8 9.1 11.3 

6 5.6 5.8 8.3 7.5 8.4 8.6 7.6 5.8 5.6 4 

12.8 9.5 19.8 23.3 20.1 20.8 22.3 27.8 10.2 12.3 32.1 

0.067 J 0.036 U 0.34 0.85 0.3 0.56 0.57 1.5 0.038 U 0.24 0.84 

15100 14300 14100 18800 16800 19500 20200 16300 14500 14000 12700 

7 5.6 13 18.2 13 18.5 18.1 17.4 6 10.6 14.6 

11000 11100 8750 11500 12200 10400 10600 11500 10500 5690 5590 

264 219 517 640 1070 1250 1280 1140 225 234 175 

0.015 U 0.015 U 0.038 0.045 0.029 0.045 0.043 0.045 0.014 U 0.012 J 0.025 J

13 11.6 16 J+ 43.8 J+ 23.7 J+ 28.9 J+ 30 J+ 18.1 J+ 12.1 9.8 J+ 13.3 J+

813 790 978 1330 922 1290 1290 1700 709 1040 1180 

0.29 U 0.36 U 0.54 J 0.46 J 0.29 U 0.34 J 0.35 J 1.4 J 0.32 U 0.29 U 0.81 J

0.62 U 0.76 U 0.62 U 0.73 U 0.62 U 0.67 U 0.67 U 0.89 U 0.67 U 0.61 U 0.86 U

42.8 U 52.8 U 171 104 J 60 J 71.5 J 72.4 J 120 J 46.6 U 152 477 

0.13 U 0.15 U 0.13 U 0.15 U 0.13 U 0.14 U 0.14 U 0.18 U 0.14 U 0.12 U 0.17 U

22.3 20.4 12.1 18 11.5 14 14.5 11.6 20.9 11 13.3 

38.2 37.1 59 129 128 81.1 82.3 89.8 37 41.6 41 
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a

6/13/2016 6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 23 - 28

CFMW-002-SO-0-0.5 CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0-0.5 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-003a-SO-23-28

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg 0.0095 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.0097 U 0.011 U 0.011 U

Aroclor 1221 0.2 0.83 0.00008 mg/kg 0.0095 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.0097 U 0.011 U 0.011 U

Aroclor 1232 0.17 0.72 0.00008 mg/kg 0.0095 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.0097 U 0.011 U 0.011 U

Aroclor 1242 0.23 0.95 0.0012 mg/kg 0.0095 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.0097 U 0.011 U 0.011 U

Aroclor 1248 0.23 0.95 0.0012 mg/kg 0.0095 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.0097 U 0.011 U 0.011 U

Aroclor 1254 0.12 0.97 0.002 mg/kg 0.0098 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Aroclor 1260 0.24 0.99 0.0055 mg/kg 0.0098 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Aroclor 1268 -- -- -- mg/kg 0.0098 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Aroclor-1262 -- -- -- mg/kg 0.0098 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg 0.0098 U 0.01 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-008a CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-011a

6/13/2016 6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 5/18/2016 6/25/2016

0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2

CFMW-008a-SO-0-0.5 CFMW-008a-SO-0.5-2 CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-010-SO-0-0.5 CFMW-010-SO-0.5-2.0 CFMW-010-SO-10-12 CFMW-Dup18-SO

0.0098 U 0.0094 U 0.0097 U 0.0096 U 0.01 U 0.01 U 0.0094 U 0.011 U

0.0098 U 0.0094 U 0.0097 U 0.0096 U 0.01 U 0.01 U 0.0094 U 0.011 U

0.0098 U 0.0094 U 0.0097 U 0.0096 U 0.01 U 0.01 U 0.0094 U 0.011 U

0.0098 U 0.0094 U 0.0097 U 0.0096 U 0.01 U 0.01 U 0.0094 U 0.011 U

0.0098 U 0.0094 U 0.0097 U 0.0096 U 0.01 U 0.01 U 0.0094 U 0.011 U

0.01 U 0.0097 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0097 U 0.011 U

0.01 U 0.0097 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0097 U 0.011 U

0.01 U 0.0097 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0097 U 0.011 U

0.01 U 0.0097 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0097 U 0.011 U

0.01 U 0.0097 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0097 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-011a CFMW-011a CFMW-011a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a

6/25/2016 6/25/2016 6/25/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 68 - 73

CFMW-011a-SO-0-0.5 CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12 CFMW-012A-SO-0-0.5 CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-012A-SO-68-73

0.011 U 0.011 U 0.0091 U 0.01 U 0.01 U 0.0094 U 0.01 U 0.0096 U

0.011 U 0.011 U 0.0091 U 0.01 U 0.01 U 0.0094 U 0.01 U 0.0096 U

0.011 U 0.011 U 0.0091 U 0.01 U 0.01 U 0.0094 U 0.01 U 0.0096 U

0.011 U 0.011 U 0.0091 U 0.01 U 0.01 U 0.0094 U 0.01 U 0.0096 U

0.011 U 0.011 U 0.0091 U 0.01 U 0.01 U 0.0094 U 0.01 U 0.0096 U

0.011 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.0099 U

0.011 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.0099 U

0.011 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.0099 U

0.011 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.0099 U

0.011 U 0.011 U 0.0094 U 0.011 U 0.011 U 0.0098 U 0.011 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-016a CFMW-016a CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-019a

6/21/2016 6/21/2016 6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5

CFMW-016a-SO-0-0.5 CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12 CFMW-018-SO-0-0.5 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-DUP2-SO CFMW-019a-SO-0-0.5

0.0099 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.0099 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.0099 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.0099 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.0099 U

0.0099 U 0.0096 U 0.01 U 0.01 U 0.01 U 0.0093 U 0.0093 U 0.0099 U

0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.0096 U 0.0096 U 0.01 U

0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.0096 U 0.0096 U 0.01 U

0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.0096 U 0.0096 U 0.01 U

0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.0096 U 0.0096 U 0.01 U

0.01 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.0096 U 0.0096 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-019a CFMW-019a CFMW-019a CFMW-022 CFMW-022 CFMW-022 CFMW-022 CFMW-023a

5/25/2016 5/25/2016 5/25/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/17/2016

0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFMW-019a-SO-0.5-2 CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0-0.5 CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12 CFMW-023a-SO-0-0.5

0.011 U 0.0093 U 0.01 U 0.01 U 0.0094 U 0.0094 U 0.01 U 0.01 U

0.011 U 0.0093 U 0.01 U 0.01 U 0.0094 U 0.0094 U 0.01 U 0.01 U

0.011 U 0.0093 U 0.01 U 0.01 U 0.0094 U 0.0094 U 0.01 U 0.01 U

0.011 U 0.0093 U 0.01 U 0.01 U 0.0094 U 0.0094 U 0.01 U 0.01 U

0.011 U 0.0093 U 0.01 U 0.01 U 0.0094 U 0.0094 U 0.01 U 0.01 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.0097 U 0.0097 U 0.011 U 0.011 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.0097 U 0.0097 U 0.011 U 0.011 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.0097 U 0.0097 U 0.011 U 0.011 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.0097 U 0.0097 U 0.011 U 0.011 U

0.011 U 0.0096 U 0.011 U 0.01 U 0.0097 U 0.0097 U 0.011 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-023a CFMW-023a CFMW-025a CFMW-025a CFMW-025a CFMW-026 CFMW-026 CFMW-026

6/17/2016 6/17/2016 7/13/2016 7/13/2016 7/13/2016 6/14/2016 6/14/2016 6/14/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2

CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-025a-SO-0-0.5 CFMW-025a-SO-0.5-2 CFMW-025a-SO-10-12 CFMW-026-SO-0-0.5 CFMW-026-SO-0.5-2 CFMW-DUP15-SO

0.01 U 0.0097 U 0.012 U 0.0098 U 0.0093 U 0.013 U 0.01 U 0.01 U

0.01 U 0.0097 U 0.012 U 0.0098 U 0.0093 U 0.013 U 0.01 U 0.01 U

0.01 U 0.0097 U 0.012 U 0.0098 U 0.0093 U 0.013 U 0.01 U 0.01 U

0.01 U 0.0097 U 0.012 U 0.0098 U 0.0093 U 0.013 U 0.01 U 0.01 U

0.01 U 0.0097 U 0.012 U 0.0098 U 0.0093 U 0.013 U 0.01 U 0.01 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0096 U 0.013 U 0.01 U 0.01 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0096 U 0.013 U 0.01 U 0.01 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0096 U 0.013 U 0.01 U 0.01 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0096 U 0.013 U 0.01 U 0.01 U

0.011 U 0.01 U 0.012 U 0.01 U 0.0096 U 0.013 U 0.01 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-028a CFMW-028a CFMW-028a CFMW-028a

6/14/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 4.5 - 6 10 - 12

CFMW-026-SO-10-12 CFMW-027-SO-0-0.5 CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0-0.5 CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6 CFMW-028a-SO-10-12

0.0094 U 0.013 U 0.013 U 0.0096 U 0.011 U 0.0099 U 0.016 U 0.0094 U

0.0094 U 0.013 U 0.013 U 0.0096 U 0.011 U 0.0099 U 0.016 U 0.0094 U

0.0094 U 0.013 U 0.013 U 0.0096 U 0.011 U 0.0099 U 0.016 U 0.0094 U

0.0094 U 0.013 U 0.013 U 0.0096 U 0.011 U 0.0099 U 0.016 U 0.0094 U

0.0094 U 0.013 U 0.013 U 0.0096 U 0.011 U 0.0099 U 0.016 U 0.0094 U

0.0097 U 0.013 U 0.013 U 0.01 U 0.011 U 0.01 U 0.017 U 0.0097 U

0.0097 U 0.013 U 0.013 U 0.01 U 0.011 U 0.01 U 0.017 U 0.0097 U

0.0097 U 0.013 U 0.013 U 0.01 U 0.011 U 0.01 U 0.017 U 0.0097 U

0.0097 U 0.013 U 0.013 U 0.01 U 0.011 U 0.01 U 0.017 U 0.0097 U

0.0097 U 0.013 U 0.013 U 0.01 U 0.011 U 0.01 U 0.017 U 0.0097 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-032a CFMW-032a CFMW-032a CFMW-032a

6/30/2016 5/18/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016 8/8/2016 8/8/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12

CFMW-DUP19-SO CFMW-029-SO-0-0.5 CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0-0.5 CFMW-032a-SO-0.5-2 CFMW-032a-SO-10-12 CFMW-Dup21-SO

0.0094 U 0.0095 U 0.0095 U 0.0094 U 0.01 U 0.0093 U 0.0096 U 0.0097 U

0.0094 U 0.0095 U 0.0095 U 0.0094 U 0.01 U 0.0093 U 0.0096 U 0.0097 U

0.0094 U 0.0095 U 0.0095 U 0.0094 U 0.01 U 0.0093 U 0.0096 U 0.0097 U

0.0094 U 0.0095 U 0.0095 U 0.0094 U 0.01 U 0.0093 U 0.0096 U 0.0097 U

0.0094 U 0.0095 U 0.0095 U 0.0094 U 0.01 U 0.0093 U 0.0096 U 0.0097 U

0.0097 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.0097 U 0.01 U 0.01 U

0.0097 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.0097 U 0.01 U 0.01 U

0.0097 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.0097 U 0.01 U 0.01 U

0.0097 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.0097 U 0.01 U 0.01 U

0.0097 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.0097 U 0.01 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034 CFMW-035

7/1/2016 7/1/2016 7/1/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/1/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5

CFMW-033-SO-0-0.5 CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0-0.5 CFMW-034-SO-0.5-2 CFMW-DUP10-SO CFMW-034-SO-10-12 CFMW-035-SO-0-0.5

0.011 U 0.0099 U 0.0094 U 0.0096 U 0.0097 U 0.0094 U 0.0096 U 0.0098 U

0.011 U 0.0099 U 0.0094 U 0.0096 U 0.0097 U 0.0094 U 0.0096 U 0.0098 U

0.011 U 0.0099 U 0.0094 U 0.0096 U 0.0097 U 0.0094 U 0.0096 U 0.0098 U

0.011 U 0.0099 U 0.0094 U 0.0096 U 0.0097 U 0.0094 U 0.0096 U 0.0098 U

0.011 U 0.0099 U 0.0094 U 0.0096 U 0.0097 U 0.0094 U 0.0096 U 0.0098 U

0.011 U 0.01 U 0.0097 U 0.0099 U 0.01 U 0.0097 U 0.0099 U 0.01 U

0.011 U 0.01 U 0.0097 U 0.0099 U 0.01 U 0.0097 U 0.0099 U 0.01 U

0.011 U 0.01 U 0.0097 U 0.0099 U 0.01 U 0.0097 U 0.0099 U 0.01 U

0.011 U 0.01 U 0.0097 U 0.0099 U 0.01 U 0.0097 U 0.0099 U 0.01 U

0.011 U 0.01 U 0.0097 U 0.0099 U 0.01 U 0.0097 U 0.0099 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038

6/1/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016 6/24/2016 6/25/2016 6/25/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-DUP11-SO CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0-0.5 CFMW-037-SO-0.5-2 CFMW-037-SO-10-12 CFMW-038-SO-0-0.5 CFMW-038-SO-0.5-2

0.0096 U 0.01 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.0096 U 0.0098 U

0.0096 U 0.01 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.0096 U 0.0098 U

0.0096 U 0.01 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.0096 U 0.0098 U

0.0096 U 0.01 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.0096 U 0.0098 U

0.0096 U 0.01 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.0096 U 0.0098 U

0.0099 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.01 U

0.0099 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.01 U

0.0099 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.01 U

0.0099 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.01 U

0.0099 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.0099 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-038 CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-042

6/25/2016 6/28/2016 6/28/2016 6/28/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12

CFMW-038-SO-10-12 CFMW-040-SO-0-0.5 CFMW-040-SO-0.5-2 CFMW-040-SO-10-12 CFMW-042-SO-0-0.5 CFMW-042-SO-0.5-2 CFMW-DUP16-SO CFMW-042-SO-10-12

0.0094 U 0.0098 U 0.0097 U 0.0099 U 0.014 U 0.01 U 0.0093 U 0.0092 U

0.0094 U 0.0098 U 0.0097 U 0.0099 U 0.014 U 0.01 U 0.0093 U 0.0092 U

0.0094 U 0.0098 U 0.0097 U 0.0099 U 0.014 U 0.01 U 0.0093 U 0.0092 U

0.0094 U 0.0098 U 0.0097 U 0.0099 U 0.014 U 0.01 U 0.0093 U 0.0092 U

0.0094 U 0.0098 U 0.0097 U 0.0099 U 0.014 U 0.01 U 0.0093 U 0.0092 U

0.0098 U 0.01 U 0.01 U 0.01 U 0.015 U 0.01 U 0.0096 U 0.0095 U

0.0098 U 0.01 U 0.01 U 0.01 U 0.015 U 0.01 U 0.0096 U 0.0095 U

0.0098 U 0.01 U 0.01 U 0.01 U 0.015 U 0.01 U 0.0096 U 0.0095 U

0.0098 U 0.01 U 0.01 U 0.01 U 0.015 U 0.01 U 0.0096 U 0.0095 U

0.0098 U 0.01 U 0.01 U 0.01 U 0.015 U 0.01 U 0.0096 U 0.0095 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-043 CFMW-043 CFMW-043 CFMW-044a CFMW-044a CFMW-044a CFMW-045a CFMW-045a

6/15/2016 6/15/2016 6/15/2016 7/20/2016 7/20/2016 7/20/2016 8/12/2016 8/12/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-043-SO-0-0.5 CFMW-043-SO-0.5-2 CFMW-043-SO-10-12 CFMW-044a-SO-0-0.5 CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12 CFMW-045a-SO-0-0.5 CFMW-045a-SO-0.5-2

0.0099 U 0.01 U 0.0093 U 0.01 U 0.0095 U 0.0096 U 0.01 U 0.0097 U

0.0099 U 0.01 U 0.0093 U 0.01 U 0.0095 U 0.0096 U 0.01 U 0.0097 U

0.0099 U 0.01 U 0.0093 U 0.01 U 0.0095 U 0.0096 U 0.01 U 0.0097 U

0.0099 U 0.01 U 0.0093 U 0.01 U 0.0095 U 0.0096 U 0.01 U 0.0097 U

0.0099 U 0.01 U 0.0093 U 0.01 U 0.0095 U 0.0096 U 0.01 U 0.0097 U

0.01 U 0.011 U 0.0096 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U

0.01 U 0.011 U 0.0096 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U

0.01 U 0.011 U 0.0096 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U

0.01 U 0.011 U 0.0096 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U

0.01 U 0.011 U 0.0096 U 0.01 U 0.0098 U 0.0099 U 0.01 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-045a CFMW-047 CFMW-047 CFMW-047 CFMW-049 CFMW-049a CFMW-049a CFMW-050

8/12/2016 6/21/2016 6/21/2016 6/21/2016 8/20/2016 8/20/2016 8/20/2016 6/22/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-045a-SO-10-12 CFMW-047-SO-0-0.5 CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049-SO-0-0.5 CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-050-SO-0-0.5

0.0092 U 0.0096 U 0.01 U 0.0094 U 0.01 U 0.0094 U 0.0091 U 0.012 U

0.0092 U 0.0096 U 0.01 U 0.0094 U 0.01 U 0.0094 U 0.0091 U 0.012 U

0.0092 U 0.0096 U 0.01 U 0.0094 U 0.01 U 0.0094 U 0.0091 U 0.012 U

0.0092 U 0.0096 U 0.01 U 0.0094 U 0.01 U 0.0094 U 0.0091 U 0.012 U

0.0092 U 0.0096 U 0.01 U 0.0094 U 0.01 U 0.0094 U 0.0091 U 0.012 U

0.0095 U 0.0099 U 0.011 U 0.0097 U 0.01 U 0.0098 U 0.0094 U 0.012 U

0.0095 U 0.0099 U 0.011 U 0.0097 U 0.01 U 0.0098 U 0.0094 U 0.012 U

0.0095 U 0.0099 U 0.011 U 0.0097 U 0.01 U 0.0098 U 0.0094 U 0.012 U

0.0095 U 0.0099 U 0.011 U 0.0097 U 0.01 U 0.0098 U 0.0094 U 0.012 U

0.0095 U 0.0099 U 0.011 U 0.0097 U 0.01 U 0.0098 U 0.0094 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-050 CFMW-050 CFMW-050 CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-054

6/22/2016 6/22/2016 6/22/2016 8/17/2016 8/17/2016 8/17/2016 8/17/2016 6/20/2016

0.5 - 2 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-050-SO-0.5-2 CFMW-DUP17-SO CFMW-050-SO-10-12 CFMW-DUP22-SO CFMW-053a-SO-0-0.5 CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12 CFMW-054-SO-0-0.5

0.0099 U 0.0098 U 0.0095 U 0.0093 U 0.01 U 0.0094 U 0.0091 U 0.0097 U

0.0099 U 0.0098 U 0.0095 U 0.0093 U 0.01 U 0.0094 U 0.0091 U 0.0097 U

0.0099 U 0.0098 U 0.0095 U 0.0093 U 0.01 U 0.0094 U 0.0091 U 0.0097 U

0.0099 U 0.0098 U 0.0095 U 0.0093 U 0.01 U 0.0094 U 0.0091 U 0.0097 U

0.0099 U 0.0098 U 0.0095 U 0.0093 U 0.01 U 0.0094 U 0.0091 U 0.0097 U

0.01 U 0.01 U 0.0098 U 0.0096 U 0.011 U 0.0097 U 0.0094 U 0.01 U

0.01 U 0.01 U 0.0098 U 0.0096 U 0.011 U 0.0097 U 0.0094 U 0.01 U

0.01 U 0.01 U 0.0098 U 0.0096 U 0.011 U 0.0097 U 0.0094 U 0.01 U

0.01 U 0.01 U 0.0098 U 0.0096 U 0.011 U 0.0097 U 0.0094 U 0.01 U

0.01 U 0.01 U 0.0098 U 0.0096 U 0.011 U 0.0097 U 0.0094 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-054 CFMW-054 CFMW-056a CFMW-056a CFMW-056a CFMW-056a CFMW-057a CFMW-057a

6/20/2016 6/20/2016 7/15/2016 7/15/2016 7/15/2016 7/15/2016 7/27/2016 7/27/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0-0.5 CFMW-056a-SO-0.5-2 CFMW-056a-SO-10-12 CFMW-057a-SO-0-0.5 CFMW-057a-SO-0.5-2

0.0098 U 0.009 U 0.01 U 0.011 U 0.0097 U 0.0093 U 0.0099 U 0.0096 U

0.0098 U 0.009 U 0.01 U 0.011 U 0.0097 U 0.0093 U 0.0099 U 0.0096 U

0.0098 U 0.009 U 0.01 U 0.011 U 0.0097 U 0.0093 U 0.0099 U 0.0096 U

0.0098 U 0.009 U 0.01 U 0.011 U 0.0097 U 0.0093 U 0.0099 U 0.0096 U

0.0098 U 0.009 U 0.01 U 0.011 U 0.0097 U 0.0093 U 0.0099 U 0.0096 U

0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.0096 U 0.01 U 0.0099 U

0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.0096 U 0.01 U 0.0099 U

0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.0096 U 0.01 U 0.0099 U

0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.0096 U 0.01 U 0.0099 U

0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.0096 U 0.01 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-057a CFMW-059a CFMW-059a CFMW-059a CFMW-061 CFMW-061 CFMW-061 CFMW-064

7/27/2016 7/22/2016 7/22/2016 7/22/2016 7/12/2016 7/12/2016 7/12/2016 7/11/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-057a-SO-10-12 CFMW-059a-SO-0-0.5 CFMW-059a-SO-0.5-2 CFMW-059a-SO-10-12 CFMW-061-SO-0-0.5 CFMW-061-SO-0.5-2 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5

0.0096 U 0.011 U 0.0098 U 0.0092 U 0.0094 U 0.0093 U 0.0094 U 0.012 U

0.0096 U 0.011 U 0.0098 U 0.0092 U 0.0094 U 0.0093 U 0.0094 U 0.012 U

0.0096 U 0.011 U 0.0098 U 0.0092 U 0.0094 U 0.0093 U 0.0094 U 0.012 U

0.0096 U 0.011 U 0.0098 U 0.0092 U 0.0094 U 0.0093 U 0.0094 U 0.012 U

0.0096 U 0.011 U 0.0098 U 0.0092 U 0.0094 U 0.0093 U 0.0094 U 0.012 U

0.0099 U 0.011 U 0.01 U 0.0095 U 0.0097 U 0.0096 U 0.0098 U 0.012 U

0.0099 U 0.011 U 0.01 U 0.0095 U 0.0097 U 0.0096 U 0.0098 U 0.012 U

0.0099 U 0.011 U 0.01 U 0.0095 U 0.0097 U 0.0096 U 0.0098 U 0.012 U

0.0099 U 0.011 U 0.01 U 0.0095 U 0.0097 U 0.0096 U 0.0098 U 0.012 U

0.0099 U 0.011 U 0.01 U 0.0095 U 0.0097 U 0.0096 U 0.0098 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFMW-064 CFMW-064 CFSB-001 CFSB-001 CFSB-001 CFSB-002 CFSB-002 CFSB-002 CFSB-003

7/11/2016 7/11/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-064-SO-0.5-2 CFMW-064-SO-10-12 CFSB-001-SO-0-0.5 CFSB-001-SO-0.5-2 CFSB-001-SO-10-12 CFSB-002-SO-0-0.5 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0-0.5

0.01 U 0.0094 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.011 U 0.0096 U 0.012 U

0.01 U 0.0094 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.011 U 0.0096 U 0.012 U

0.01 U 0.0094 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.011 U 0.0096 U 0.012 U

0.01 U 0.0094 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.011 U 0.0096 U 0.012 U

0.01 U 0.0094 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.011 U 0.0096 U 0.012 U

0.01 U 0.0097 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.01 U 0.0097 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.01 U 0.0097 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.01 U 0.0097 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.012 U

0.01 U 0.0097 U 0.013 U 0.01 U 0.0098 U 0.011 U 0.011 U 0.0099 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-003 CFSB-003 CFSB-004 CFSB-004 CFSB-004 CFSB-005 CFSB-005 CFSB-005 CFSB-006

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-003-SO-0.5-2 CFSB-003-SO-10-12 CFSB-004-SO-0-0.5 CFSB-004-SO-0.5-2 CFSB-004-SO-10-12 CFSB-005-SO-0-0.5 CFSB-005-SO-0.5-2 CFSB-005-SO-10-12 CFSB-006-SO-0-0.5

0.0098 U 0.0094 U 0.01 U 0.0098 U 0.0095 U 0.011 U 0.01 U 0.0096 U 0.0096 U

0.0098 U 0.0094 U 0.01 U 0.0098 U 0.0095 U 0.011 U 0.01 U 0.0096 U 0.0096 U

0.0098 U 0.0094 U 0.01 U 0.0098 U 0.0095 U 0.011 U 0.01 U 0.0096 U 0.0096 U

0.0098 U 0.0094 U 0.01 U 0.0098 U 0.0095 U 0.011 U 0.01 U 0.0096 U 0.0096 U

0.0098 U 0.0094 U 0.01 U 0.0098 U 0.0095 U 0.011 U 0.01 U 0.0096 U 0.0096 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.0099 U 0.0099 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.0099 U 0.0099 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.0099 U 0.0099 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.0099 U 0.0099 U

0.01 U 0.0097 U 0.01 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.0099 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-006 CFSB-006 CFSB-007 CFSB-007 CFSB-007 CFSB-008 CFSB-008 CFSB-008 CFSB-008

5/23/2016 5/23/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12

CFSB-006-SO-0.5-2 CFSB-006-SO-10-12 CFSB-007-SO-0-0.5 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0-0.5 CFSB-008-SO-0.5-2 CFSB-DUP4-SO CFSB-008-SO-10-12

0.011 U 0.0099 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.01 U 0.0093 U

0.011 U 0.0099 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.01 U 0.0093 U

0.011 U 0.0099 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.01 U 0.0093 U

0.011 U 0.0099 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.01 U 0.0093 U

0.011 U 0.0099 U 0.01 U 0.01 U 0.0094 U 0.011 U 0.01 U 0.01 U 0.0093 U

0.012 U 0.01 U 0.01 U 0.01 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.0097 U

0.012 U 0.01 U 0.01 U 0.01 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.0097 U

0.012 U 0.01 U 0.01 U 0.01 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.0097 U

0.012 U 0.01 U 0.01 U 0.01 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.0097 U

0.012 U 0.01 U 0.01 U 0.01 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.0097 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-009 CFSB-009 CFSB-009 CFSB-009 CFSB-010 CFSB-010 CFSB-011 CFSB-011 CFSB-011

5/23/2016 5/23/2016 5/23/2016 5/24/2016 5/21/2016 5/21/2016 5/19/2016 5/19/2016 5/19/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-009-SO-0-0.5 CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-DUP6-SO CFSB-010-SO-0.5-2 CFSB-010-SO-10-12 CFSB-011-SO-0-0.5 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12

0.011 U 0.0099 U 0.012 U 0.013 U 0.0098 U 0.0093 U 0.011 U 0.0099 U 0.0099 U

0.011 U 0.0099 U 0.012 U 0.013 U 0.0098 U 0.0093 U 0.011 U 0.0099 U 0.0099 U

0.011 U 0.0099 U 0.012 U 0.013 U 0.0098 U 0.0093 U 0.011 U 0.0099 U 0.0099 U

0.011 U 0.0099 U 0.012 U 0.013 U 0.0098 U 0.0093 U 0.011 U 0.0099 U 0.0099 U

0.011 U 0.0099 U 0.012 U 0.013 U 0.0098 U 0.0093 U 0.011 U 0.0099 U 0.0099 U

0.012 U 0.01 U 0.013 U 0.013 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.01 U

0.012 U 0.01 U 0.013 U 0.013 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.01 U

0.012 U 0.01 U 0.013 U 0.013 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.01 U

0.012 U 0.01 U 0.013 U 0.013 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.01 U

0.012 U 0.01 U 0.013 U 0.013 U 0.01 U 0.0096 U 0.011 U 0.01 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-012 CFSB-012 CFSB-013 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-014 CFSB-016

5/28/2016 5/28/2016 5/19/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-012-SO-0.5-2 CFSB-012-SO-10-12 CFSB-013-SO-0-0.5 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0-0.5 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12 CFSB-016-SO-0-0.5

0.0095 U 0.0093 U 0.011 U 0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.016 U

0.0095 U 0.0093 U 0.011 U 0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.016 U

0.0095 U 0.0093 U 0.011 U 0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.016 U

0.0095 U 0.0093 U 0.011 U 0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.016 U

0.0095 U 0.0093 U 0.011 U 0.01 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.016 U

0.0098 U 0.0096 U 0.012 U 0.011 U 0.0097 U 0.011 U 0.011 U 0.01 U 0.017 U

0.0098 U 0.0096 U 0.012 U 0.011 U 0.0097 U 0.011 U 0.011 U 0.01 U 0.017 U

0.0098 U 0.0096 U 0.012 U 0.011 U 0.0097 U 0.011 U 0.011 U 0.01 U 0.017 U

0.0098 U 0.0096 U 0.012 U 0.011 U 0.0097 U 0.011 U 0.011 U 0.01 U 0.017 U

0.0098 U 0.0096 U 0.012 U 0.011 U 0.0097 U 0.011 U 0.011 U 0.01 U 0.017 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-016 CFSB-016 CFSB-019 CFSB-019 CFSB-019 CFSB-019 CFSB-021 CFSB-021 CFSB-021

6/2/2016 6/2/2016 6/4/2016 6/4/2016 6/4/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-016-SO-0.5-2 CFSB-016-SO-10-12 CFSB-019-SO-0-0.5 CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0-0.5 CFSB-021-SO-0.5-2 CFSB-021-SO-10-12

0.012 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.0095 U 0.0093 U

0.012 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.0095 U 0.0093 U

0.012 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.0095 U 0.0093 U

0.012 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.0095 U 0.0093 U

0.012 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.011 U 0.0095 U 0.0093 U

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.0099 U 0.011 U 0.0099 U 0.0096 U

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.0099 U 0.011 U 0.0099 U 0.0096 U

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.0099 U 0.011 U 0.0099 U 0.0096 U

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.0099 U 0.011 U 0.0099 U 0.0096 U

0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.0099 U 0.011 U 0.0099 U 0.0096 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-022 CFSB-022 CFSB-022 CFSB-025 CFSB-025 CFSB-025 CFSB-026 CFSB-026 CFSB-026

5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-022-SO-0-0.5 CFSB-022-SO-0.5-2 CFSB-022-SO-10-12 CFSB-025-SO-0-0.5 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12 CFSB-026-SO-0-0.5 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12

0.011 U 0.011 U 0.0094 U 0.017 U 0.019 U 0.01 U 0.023 U 0.021 U 0.0093 U

0.011 U 0.011 U 0.0094 U 0.017 U 0.019 U 0.01 U 0.023 U 0.021 U 0.0093 U

0.011 U 0.011 U 0.0094 U 0.017 U 0.019 U 0.01 U 0.023 U 0.021 U 0.0093 U

0.011 U 0.011 U 0.0094 U 0.017 U 0.019 U 0.01 U 0.023 U 0.021 U 0.0093 U

0.011 U 0.011 U 0.0094 U 0.017 U 0.019 U 0.01 U 0.023 U 0.021 U 0.0093 U

0.011 U 0.011 U 0.0098 U 0.017 U 0.02 U 0.01 U 0.024 U 0.022 U 0.0096 U

0.011 U 0.011 U 0.0098 U 0.017 U 0.02 U 0.01 U 0.024 U 0.022 U 0.0096 U

0.011 U 0.011 U 0.0098 U 0.017 U 0.02 U 0.01 U 0.024 U 0.022 U 0.0096 U

0.011 U 0.011 U 0.0098 U 0.017 U 0.02 U 0.01 U 0.024 U 0.022 U 0.0096 U

0.011 U 0.011 U 0.0098 U 0.017 U 0.02 U 0.01 U 0.024 U 0.022 U 0.0096 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-027 CFSB-027 CFSB-027 CFSB-028 CFSB-028 CFSB-028 CFSB-029 CFSB-029 CFSB-029

6/13/2016 6/13/2016 6/13/2016 7/18/2016 7/18/2016 7/18/2016 5/23/2016 5/23/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-027-SO-0-0.5 CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-0-0.5 CFSB-028-SO-10-12 CFSB-029-SO-0-0.5 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12

0.0095 U 0.01 U 0.0097 U 0.0097 U 0.01 U 0.0095 U 0.0097 U 0.0095 U 0.0098 U

0.0095 U 0.01 U 0.0097 U 0.0097 U 0.01 U 0.0095 U 0.0097 U 0.0095 U 0.0098 U

0.0095 U 0.01 U 0.0097 U 0.0097 U 0.01 U 0.0095 U 0.0097 U 0.0095 U 0.0098 U

0.0095 U 0.01 U 0.0097 U 0.0097 U 0.01 U 0.0095 U 0.0097 U 0.0095 U 0.0098 U

0.0095 U 0.01 U 0.0097 U 0.0097 U 0.01 U 0.0095 U 0.0097 U 0.0095 U 0.0098 U

0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.01 U

0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.01 U

0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.01 U

0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.01 U

0.0099 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.0098 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-030 CFSB-030 CFSB-030 CFSB-033 CFSB-033 CFSB-033 CFSB-034 CFSB-034 CFSB-034

6/13/2016 6/13/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016 5/31/2016 5/31/2016 5/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-030-SO-0-0.5 CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0-0.5 CFSB-033-SO-0.5-2 CFSB-033-SO-10-12 CFSB-034-SO-0-0.5 CFSB-034-SO-0.5-2 CFSB-034-SO-10-12

0.012 U 0.01 U 0.0094 U 0.0099 U 0.0097 U 0.0093 U 0.011 U 0.011 U 0.01 U

0.012 U 0.01 U 0.0094 U 0.0099 U 0.0097 U 0.0093 U 0.011 U 0.011 U 0.01 U

0.012 U 0.01 U 0.0094 U 0.0099 U 0.0097 U 0.0093 U 0.011 U 0.011 U 0.01 U

0.012 U 0.01 U 0.0094 U 0.0099 U 0.0097 U 0.0093 U 0.011 U 0.011 U 0.01 U

0.012 U 0.01 U 0.0094 U 0.0099 U 0.0097 U 0.0093 U 0.011 U 0.011 U 0.01 U

0.012 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.011 U 0.011 U 0.011 U

0.012 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.011 U 0.011 U 0.011 U

0.012 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.011 U 0.011 U 0.011 U

0.012 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.011 U 0.011 U 0.011 U

0.012 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.011 U 0.011 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-035 CFSB-035 CFSB-035 CFSB-036 CFSB-036 CFSB-036 CFSB-037 CFSB-037 CFSB-037

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-035-SO-0-0.5 CFSB-035-SO-0.5-2 CFSB-035-SO-10-12 CFSB-036-SO-0-0.5 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0-0.5 CFSB-037-SO-0.5-2 CFSB-037-SO-10-12

0.0099 U 0.0098 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.0099 U 0.0098 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.0099 U 0.0098 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.0099 U 0.0098 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.0099 U 0.0098 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U

0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U

0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U

0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U

0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-038 CFSB-038 CFSB-038 CFSB-040 CFSB-040 CFSB-040 CFSB-042 CFSB-042 CFSB-042

5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-038-SO-0-0.5 CFSB-038-SO-0.5-2 CFSB-038-SO-10-12 CFSB-040-SO-0-0.5 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12 CFSB-042-SO-0-0.5 CFSB-042-SO-0.5-2 CFSB-042-SO-10-12

0.0098 U 0.0093 U 0.0093 U 0.0096 U 0.0094 U 0.0094 U 0.01 U 0.0096 U 0.0093 U

0.0098 U 0.0093 U 0.0093 U 0.0096 U 0.0094 U 0.0094 U 0.01 U 0.0096 U 0.0093 U

0.0098 U 0.0093 U 0.0093 U 0.0096 U 0.0094 U 0.0094 U 0.01 U 0.0096 U 0.0093 U

0.0098 U 0.0093 U 0.0093 U 0.0096 U 0.0094 U 0.0094 U 0.01 U 0.0096 U 0.0093 U

0.0098 U 0.0093 U 0.0093 U 0.0096 U 0.0094 U 0.0094 U 0.01 U 0.0096 U 0.0093 U

0.01 U 0.0096 U 0.0096 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.01 U 0.0096 U

0.01 U 0.0096 U 0.0096 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.01 U 0.0096 U

0.01 U 0.0096 U 0.0096 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.01 U 0.0096 U

0.01 U 0.0096 U 0.0096 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.01 U 0.0096 U

0.01 U 0.0096 U 0.0096 U 0.0099 U 0.0098 U 0.0097 U 0.01 U 0.01 U 0.0096 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-044 CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-045 CFSB-046 CFSB-046

5/20/2016 5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-044-SO-0-0.5 CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0-0.5 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0-0.5 CFSB-046-SO-0.5-2.0

0.0098 U 0.0098 U 0.0093 U 0.0093 U 0.0094 U 0.0093 U 0.0093 U 0.0094 U

0.0098 U 0.0098 U 0.0093 U 0.0093 U 0.0094 U 0.0093 U 0.0093 U 0.0094 U

0.0098 U 0.0098 U 0.0093 U 0.0093 U 0.0094 U 0.0093 U 0.0093 U 0.0094 U

0.0098 U 0.0098 U 0.0093 U 0.0093 U 0.0094 U 0.0093 U 0.0093 U 0.0094 U

0.0098 U 0.0098 U 0.0093 U 0.0093 U 0.0094 U 0.0093 U 0.0093 U 0.0094 U

0.01 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.0097 U

0.01 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.0097 U

0.01 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.0097 U

0.01 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.0097 U

0.01 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.0097 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-046 CFSB-048 CFSB-048 CFSB-048 CFSB-049 CFSB-049 CFSB-050 CFSB-050 CFSB-050

5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/28/2016 5/28/2016 5/21/2016 5/21/2016 5/21/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-046-SO-10-12 CFSB-048-SO-0-0.5 CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2 CFSB-049-SO-10-12 CFSB-050-SO-0-0.5 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12

0.0094 U 0.01 U 0.0099 U 0.0096 U 0.0096 U 0.0092 U 0.0099 U 0.01 U 0.0093 U

0.0094 U 0.01 U 0.0099 U 0.0096 U 0.0096 U 0.0092 U 0.0099 U 0.01 U 0.0093 U

0.0094 U 0.01 U 0.0099 U 0.0096 U 0.0096 U 0.0092 U 0.0099 U 0.01 U 0.0093 U

0.0094 U 0.01 U 0.0099 U 0.0096 U 0.0096 U 0.0092 U 0.0099 U 0.01 U 0.0093 U

0.0094 U 0.01 U 0.0099 U 0.0096 U 0.0096 U 0.0092 U 0.0099 U 0.01 U 0.0093 U

0.0097 U 0.011 U 0.01 U 0.0099 U 0.0099 U 0.0095 U 0.01 U 0.01 U 0.0096 U

0.0097 U 0.011 U 0.01 U 0.0099 U 0.0099 U 0.0095 U 0.01 U 0.01 U 0.0096 U

0.0097 U 0.011 U 0.01 U 0.0099 U 0.0099 U 0.0095 U 0.01 U 0.01 U 0.0096 U

0.0097 U 0.011 U 0.01 U 0.0099 U 0.0099 U 0.0095 U 0.01 U 0.01 U 0.0096 U

0.0097 U 0.011 U 0.01 U 0.0099 U 0.0099 U 0.0095 U 0.01 U 0.01 U 0.0096 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-051 CFSB-051 CFSB-051 CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054 CFSB-054

5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016 5/28/2016

0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-051-SO-0-0.5 CFSB-051-SO-0.5-2 CFSB-051-SO-10-12 CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0-0.5 CFSB-054-SO-0.5-2

0.0095 U 0.0095 U 0.0094 U 0.0093 U 0.0094 U 0.01 U 0.0094 U 0.0096 U 0.0096 U

0.0095 U 0.0095 U 0.0094 U 0.0093 U 0.0094 U 0.01 U 0.0094 U 0.0096 U 0.0096 U

0.0095 U 0.0095 U 0.0094 U 0.0093 U 0.0094 U 0.01 U 0.0094 U 0.0096 U 0.0096 U

0.0095 U 0.0095 U 0.0094 U 0.0093 U 0.0094 U 0.01 U 0.0094 U 0.0096 U 0.0096 U

0.0095 U 0.0095 U 0.0094 U 0.0093 U 0.0094 U 0.01 U 0.0094 U 0.0096 U 0.0096 U

0.0098 U 0.0098 U 0.0097 U 0.0096 U 0.0097 U 0.011 U 0.0097 U 0.0099 U 0.0099 U

0.0098 U 0.0098 U 0.0097 U 0.0096 U 0.0097 U 0.011 U 0.0097 U 0.0099 U 0.0099 U

0.0098 U 0.0098 U 0.0097 U 0.0096 U 0.0097 U 0.011 U 0.0097 U 0.0099 U 0.0099 U

0.0098 U 0.0098 U 0.0097 U 0.0096 U 0.0097 U 0.011 U 0.0097 U 0.0099 U 0.0099 U

0.0098 U 0.0098 U 0.0097 U 0.0096 U 0.0097 U 0.011 U 0.0097 U 0.0099 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-054 CFSB-055 CFSB-055 CFSB-055 CFSB-057 CFSB-057 CFSB-057 CFSB-059 CFSB-059

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5

CFSB-054-SO-10-12 CFSB-055-SO-0-0.5 CFSB-055-SO-0.5-2 CFSB-055-SO-10-12 CFSB-057-SO-0-0.5 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12 CFSB-DUP8-SO CFSB-059-SO-0-0.5

0.0095 U 0.0097 U 0.0095 U 0.01 U 0.0096 U 0.0095 U 0.0095 U 0.0096 U 0.0096 U

0.0095 U 0.0097 U 0.0095 U 0.01 U 0.0096 U 0.0095 U 0.0095 U 0.0096 U 0.0096 U

0.0095 U 0.0097 U 0.0095 U 0.01 U 0.0096 U 0.0095 U 0.0095 U 0.0096 U 0.0096 U

0.0095 U 0.0097 U 0.0095 U 0.01 U 0.0096 U 0.0095 U 0.0095 U 0.0096 U 0.0096 U

0.0095 U 0.0097 U 0.0095 U 0.01 U 0.0096 U 0.0095 U 0.0095 U 0.0096 U 0.0096 U

0.0098 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0099 U 0.0099 U

0.0098 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0099 U 0.0099 U

0.0098 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0099 U 0.0099 U

0.0098 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0099 U 0.0099 U

0.0098 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0099 U 0.0099 U 0.0099 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-059 CFSB-059 CFSB-060 CFSB-060 CFSB-060 CFSB-062 CFSB-062 CFSB-062 CFSB-064

5/28/2016 5/28/2016 5/27/2016 5/27/2016 5/27/2016 6/2/2016 6/2/2016 6/2/2016 6/3/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-059-SO-0.5-2 CFSB-059-SO-10-12 CFSB-060-SO-0-0.5 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0-0.5 CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0-0.5

0.0098 U 0.0095 U 0.0095 U 0.0093 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.01 U

0.0098 U 0.0095 U 0.0095 U 0.0093 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.01 U

0.0098 U 0.0095 U 0.0095 U 0.0093 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.01 U

0.0098 U 0.0095 U 0.0095 U 0.0093 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.01 U

0.0098 U 0.0095 U 0.0095 U 0.0093 U 0.0093 U 0.01 U 0.01 U 0.0095 U 0.01 U

0.01 U 0.0098 U 0.0098 U 0.0096 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.0098 U 0.0098 U 0.0096 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.0098 U 0.0098 U 0.0096 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.0098 U 0.0098 U 0.0096 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.011 U

0.01 U 0.0098 U 0.0098 U 0.0096 U 0.0096 U 0.011 U 0.01 U 0.0098 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-064 CFSB-064 CFSB-065 CFSB-065 CFSB-065 CFSB-066 CFSB-066 CFSB-066 CFSB-068

6/3/2016 6/3/2016 6/2/2016 6/2/2016 6/2/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2

CFSB-064-SO-0.5-2 CFSB-064-SO-10-12 CFSB-065-SO-0-0.5 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12 CFSB-066-SO-0-0.5 CFSB-066-SO-0.5-2 CFSB-066-SO-10-12 CFSB-068-SO-0.5-2

0.011 U 0.0095 U 0.011 U 0.011 U 0.0095 U 0.0096 U 0.0093 U 0.0092 U 0.0094 U

0.011 U 0.0095 U 0.011 U 0.011 U 0.0095 U 0.0096 U 0.0093 U 0.0092 U 0.0094 U

0.011 U 0.0095 U 0.011 U 0.011 U 0.0095 U 0.0096 U 0.0093 U 0.0092 U 0.0094 U

0.011 U 0.0095 U 0.011 U 0.011 U 0.0095 U 0.0096 U 0.0093 U 0.0092 U 0.0094 U

0.011 U 0.0095 U 0.011 U 0.011 U 0.0095 U 0.0096 U 0.0093 U 0.0092 U 0.0094 U

0.011 U 0.0099 U 0.011 U 0.012 U 0.0098 U 0.0099 U 0.0096 U 0.0096 U 0.0097 U

0.011 U 0.0099 U 0.011 U 0.012 U 0.0098 U 0.0099 U 0.0096 U 0.0096 U 0.0097 U

0.011 U 0.0099 U 0.011 U 0.012 U 0.0098 U 0.0099 U 0.0096 U 0.0096 U 0.0097 U

0.011 U 0.0099 U 0.011 U 0.012 U 0.0098 U 0.0099 U 0.0096 U 0.0096 U 0.0097 U

0.011 U 0.0099 U 0.011 U 0.012 U 0.0098 U 0.0099 U 0.0096 U 0.0096 U 0.0097 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-068 CFSB-069 CFSB-069 CFSB-069 CFSB-071 CFSB-071 CFSB-071 CFSB-071 CFSB-073

5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 6/1/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5

CFSB-068-SO-10-12 CFSB-069-SO-0-0.5 CFSB-069-SO-0.5-2 CFSB-069-SO-10-12 CFSB-071-SO-0-0.5 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12 CFSB-DUP7-SO CFSB-073-SO-0-0.5

0.0092 U 0.0096 U 0.0094 U 0.0096 U 0.0096 U 0.0095 U 0.01 U 0.0094 U 0.0094 U

0.0092 U 0.0096 U 0.0094 U 0.0096 U 0.0096 U 0.0095 U 0.01 U 0.0094 U 0.0094 U

0.0092 U 0.0096 U 0.0094 U 0.0096 U 0.0096 U 0.0095 U 0.01 U 0.0094 U 0.0094 U

0.0092 U 0.0096 U 0.0094 U 0.0096 U 0.0096 U 0.0095 U 0.01 U 0.0094 U 0.0094 U

0.0092 U 0.0096 U 0.0094 U 0.0096 U 0.0096 U 0.0095 U 0.01 U 0.0094 U 0.0094 U

0.0095 U 0.0099 U 0.0097 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.0098 U

0.0095 U 0.0099 U 0.0097 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.0098 U

0.0095 U 0.0099 U 0.0097 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.0098 U

0.0095 U 0.0099 U 0.0097 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.0098 U

0.0095 U 0.0099 U 0.0097 U 0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.0098 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-073 CFSB-073 CFSB-074 CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-075 CFSB-079

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-073-SO-0.5-2 CFSB-073-SO-10-12 CFSB-074-SO-0-0.5 CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0-0.5 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0-0.5

0.0098 U 0.0092 U 0.0094 U 0.0092 U 0.0092 U 0.0098 U 0.0097 U 0.0096 U 0.0099 U

0.0098 U 0.0092 U 0.0094 U 0.0092 U 0.0092 U 0.0098 U 0.0097 U 0.0096 U 0.0099 U

0.0098 U 0.0092 U 0.0094 U 0.0092 U 0.0092 U 0.0098 U 0.0097 U 0.0096 U 0.0099 U

0.0098 U 0.0092 U 0.0094 U 0.0092 U 0.0092 U 0.0098 U 0.0097 U 0.0096 U 0.0099 U

0.0098 U 0.0092 U 0.0094 U 0.0092 U 0.0092 U 0.0098 U 0.0097 U 0.0096 U 0.0099 U

0.01 U 0.0096 U 0.0097 U 0.0095 U 0.0095 U 0.01 U 0.01 U 0.01 U 0.01 U

0.01 U 0.0096 U 0.0097 U 0.0095 U 0.0095 U 0.01 U 0.01 U 0.01 U 0.01 U

0.01 U 0.0096 U 0.0097 U 0.0095 U 0.0095 U 0.01 U 0.01 U 0.01 U 0.01 U

0.01 U 0.0096 U 0.0097 U 0.0095 U 0.0095 U 0.01 U 0.01 U 0.01 U 0.01 U

0.01 U 0.0096 U 0.0097 U 0.0095 U 0.0095 U 0.01 U 0.01 U 0.01 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-079 CFSB-079 CFSB-080 CFSB-080 CFSB-080 CFSB-082 CFSB-082 CFSB-082 CFSB-084

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 5/27/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-079-SO-0.5-2 CFSB-079-SO-10-12 CFSB-080-SO-0-0.5 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12 CFSB-082-SO-0-0.5 CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0-0.5

0.0095 U 0.0094 U 0.0096 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.0099 U 0.0095 U

0.0095 U 0.0094 U 0.0096 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.0099 U 0.0095 U

0.0095 U 0.0094 U 0.0096 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.0099 U 0.0095 U

0.0095 U 0.0094 U 0.0096 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.0099 U 0.0095 U

0.0095 U 0.0094 U 0.0096 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.0099 U 0.0095 U

0.0099 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.0098 U 0.01 U 0.01 U 0.0099 U

0.0099 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.0098 U 0.01 U 0.01 U 0.0099 U

0.0099 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.0098 U 0.01 U 0.01 U 0.0099 U

0.0099 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.0098 U 0.01 U 0.01 U 0.0099 U

0.0099 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.0098 U 0.01 U 0.01 U 0.0099 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-084 CFSB-084 CFSB-086 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-087 CFSB-088

5/27/2016 5/27/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-084-SO-0.5-2 CFSB-084-SO-10-12 CFSB-086-SO-0-0.5 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0-0.5 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0-0.5

0.01 U 0.0094 U 0.0094 U 0.0097 U 0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U

0.01 U 0.0094 U 0.0094 U 0.0097 U 0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U

0.01 U 0.0094 U 0.0094 U 0.0097 U 0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U

0.01 U 0.0094 U 0.0094 U 0.0097 U 0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U

0.01 U 0.0094 U 0.0094 U 0.0097 U 0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U

0.011 U 0.0097 U 0.0098 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U

0.011 U 0.0097 U 0.0098 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U

0.011 U 0.0097 U 0.0098 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U

0.011 U 0.0097 U 0.0098 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U

0.011 U 0.0097 U 0.0098 U 0.01 U 0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-088 CFSB-088 CFSB-092 CFSB-092 CFSB-092 CFSB-094 CFSB-094 CFSB-094 CFSB-095

5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-088-SO-0.5-2 CFSB-088-SO-10-12 CFSB-092-SO-0-0.5 CFSB-092-SO-0.5-2 CFSB-092-SO-10-12 CFSB-094-SO-0-0.5 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12 CFSB-095-SO-0-0.5

0.0096 U 0.0093 U 0.0096 U 0.0097 U 0.0093 U 0.0096 U 0.0093 U 0.0092 U 0.01 U

0.0096 U 0.0093 U 0.0096 U 0.0097 U 0.0093 U 0.0096 U 0.0093 U 0.0092 U 0.01 U

0.0096 U 0.0093 U 0.0096 U 0.0097 U 0.0093 U 0.0096 U 0.0093 U 0.0092 U 0.01 U

0.0096 U 0.0093 U 0.0096 U 0.0097 U 0.0093 U 0.0096 U 0.0093 U 0.0092 U 0.01 U

0.0096 U 0.0093 U 0.0096 U 0.0097 U 0.0093 U 0.0096 U 0.0093 U 0.0092 U 0.01 U

0.0099 U 0.0096 U 0.0099 U 0.01 U 0.0096 U 0.0099 U 0.0096 U 0.0095 U 0.01 U

0.0099 U 0.0096 U 0.0099 U 0.01 U 0.0096 U 0.0099 U 0.0096 U 0.0095 U 0.01 U

0.0099 U 0.0096 U 0.0099 U 0.01 U 0.0096 U 0.0099 U 0.0096 U 0.0095 U 0.01 U

0.0099 U 0.0096 U 0.0099 U 0.01 U 0.0096 U 0.0099 U 0.0096 U 0.0095 U 0.01 U

0.0099 U 0.0096 U 0.0099 U 0.01 U 0.0096 U 0.0099 U 0.0096 U 0.0095 U 0.01 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-095 CFSB-095 CFSB-097 CFSB-097 CFSB-097 CFSB-098 CFSB-098 CFSB-098 CFSB-099

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12 CFSB-097-SO-0-0.5 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12 CFSB-098-SO-0-0.5 CFSB-098-SO-0.5-2 CFSB-098-SO-10-12 CFSB-099-SO-0-0.5

0.0094 U 0.0099 U 0.01 U 0.01 U 0.0091 U 0.01 U 0.0094 U 0.0093 U 0.012 U

0.0094 U 0.0099 U 0.01 U 0.01 U 0.0091 U 0.01 U 0.0094 U 0.0093 U 0.012 U

0.0094 U 0.0099 U 0.01 U 0.01 U 0.0091 U 0.01 U 0.0094 U 0.0093 U 0.012 U

0.0094 U 0.0099 U 0.01 U 0.01 U 0.0091 U 0.01 U 0.0094 U 0.0093 U 0.012 U

0.0094 U 0.0099 U 0.01 U 0.01 U 0.0091 U 0.01 U 0.0094 U 0.0093 U 0.012 U

0.0098 U 0.01 U 0.011 U 0.01 U 0.0094 U 0.01 U 0.0097 U 0.0096 U 0.012 U

0.0098 U 0.01 U 0.011 U 0.01 U 0.0094 U 0.01 U 0.0097 U 0.0096 U 0.012 U

0.0098 U 0.01 U 0.011 U 0.01 U 0.0094 U 0.01 U 0.0097 U 0.0096 U 0.012 U

0.0098 U 0.01 U 0.011 U 0.01 U 0.0094 U 0.01 U 0.0097 U 0.0096 U 0.012 U

0.0098 U 0.01 U 0.011 U 0.01 U 0.0094 U 0.01 U 0.0097 U 0.0096 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-099 CFSB-099 CFSB-100 CFSB-100 CFSB-100 CFSB-101 CFSB-101 CFSB-101 CFSB-102

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 7/21/2016 7/21/2016 7/21/2016 7/13/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-099-SO-0.5-2 CFSB-099-SO-10-12 CFSB-100-SO-0-0.5 CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0-0.5 CFSB-101-SO-0.5-2 CFSB-101-SO-10-12 CFSB-102-SO-0-0.5

0.0093 U 0.0093 U 0.0093 U 0.0094 U 0.0097 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0093 U 0.0093 U 0.0093 U 0.0094 U 0.0097 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0093 U 0.0093 U 0.0093 U 0.0094 U 0.0097 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0093 U 0.0093 U 0.0093 U 0.0094 U 0.0097 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0093 U 0.0093 U 0.0093 U 0.0094 U 0.0097 U 0.012 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0097 U 0.0096 U 0.0097 U 0.01 U 0.013 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0097 U 0.0096 U 0.0097 U 0.01 U 0.013 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0097 U 0.0096 U 0.0097 U 0.01 U 0.013 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0097 U 0.0096 U 0.0097 U 0.01 U 0.013 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0097 U 0.0096 U 0.0097 U 0.01 U 0.013 U 0.012 U 0.012 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-102 CFSB-102 CFSB-104 CFSB-104 CFSB-104 CFSB-109 CFSB-109 CFSB-109 CFSB-110

7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/14/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-102-SO-0.5-2 CFSB-102-SO-10-12 CFSB-104-SO-0-0.5 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12 CFSB-109-SO-0-0.5 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12 CFSB-110-SO-0-0.5

0.01 U 0.0097 U 0.015 U 0.013 U 0.0099 U 0.018 U 0.014 U 0.0096 U 0.02 U

0.01 U 0.0097 U 0.015 U 0.013 U 0.0099 U 0.018 U 0.014 U 0.0096 U 0.02 U

0.01 U 0.0097 U 0.015 U 0.013 U 0.0099 U 0.018 U 0.014 U 0.0096 U 0.02 U

0.01 U 0.0097 U 0.015 U 0.013 U 0.0099 U 0.018 U 0.014 U 0.0096 U 0.02 U

0.01 U 0.0097 U 0.015 U 0.013 U 0.0099 U 0.018 U 0.014 U 0.0096 U 0.02 U

0.01 U 0.01 U 0.015 U 0.014 U 0.01 U 0.019 U 0.015 U 0.0099 U 0.021 U

0.01 U 0.01 U 0.015 U 0.014 U 0.01 U 0.019 U 0.015 U 0.0099 U 0.021 U

0.01 U 0.01 U 0.015 U 0.014 U 0.01 U 0.019 U 0.015 U 0.0099 U 0.021 U

0.01 U 0.01 U 0.015 U 0.014 U 0.01 U 0.019 U 0.015 U 0.0099 U 0.021 U

0.01 U 0.01 U 0.015 U 0.014 U 0.01 U 0.019 U 0.015 U 0.0099 U 0.021 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-110 CFSB-110 CFSB-113 CFSB-113 CFSB-113 CFSB-114 CFSB-114 CFSB-114 CFSB-115

7/14/2016 7/14/2016 8/31/2016 8/31/2016 8/31/2016 7/12/2016 7/12/2016 7/12/2016 8/31/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 2 - 4 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-110-SO-0.5-2 CFSB-110-SO-10-12 CFSB-113-SO-0-0.5 CFSB-113-SO-0.5-2 CFSB-113-SO-2-4 CFSB-114-SO-0-0.5 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0-0.5

0.012 U 0.0094 U 0.011 U 0.0098 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.01 U

0.012 U 0.0094 U 0.011 U 0.0098 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.01 U

0.012 U 0.0094 U 0.011 U 0.0098 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.01 U

0.012 U 0.0094 U 0.011 U 0.0098 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.01 U

0.012 U 0.0094 U 0.011 U 0.0098 U 0.0096 U 0.0097 U 0.0096 U 0.0096 U 0.01 U

0.012 U 0.0097 U 0.012 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U

0.012 U 0.0097 U 0.012 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U

0.012 U 0.0097 U 0.012 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U

0.012 U 0.0097 U 0.012 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U

0.012 U 0.0097 U 0.012 U 0.01 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-115 CFSB-115 CFSB-116 CFSB-116 CFSB-116 CFSB-118 CFSB-118 CFSB-118 CFSB-119

8/31/2016 8/31/2016 7/22/2016 7/22/2016 7/22/2016 7/21/2016 7/21/2016 7/21/2016 7/12/2016

0.5 - 2 2 - 4 10 - 12 0 - 0.5 0.5 - 2 0 - 0.5 10 - 12 0.5 - 2 0 - 0.5

CFSB-115-SO-0.5-2 CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0-0.5 CFSB-116-SO-0.5-2 CFSB-118-SO-0-0.5 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2 CFSB-119-SO-0-0.5

0.0094 U 0.0095 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.01 U 0.01 U

0.0094 U 0.0095 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.01 U 0.01 U

0.0094 U 0.0095 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.01 U 0.01 U

0.0094 U 0.0095 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.01 U 0.01 U

0.0094 U 0.0095 U 0.011 U 0.014 U 0.012 U 0.011 U 0.011 U 0.01 U 0.01 U

0.0097 U 0.0098 U 0.011 U 0.015 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U

0.0097 U 0.0098 U 0.011 U 0.015 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U

0.0097 U 0.0098 U 0.011 U 0.015 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U

0.0097 U 0.0098 U 0.011 U 0.015 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U

0.0097 U 0.0098 U 0.011 U 0.015 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-119 CFSB-119 CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-121

7/12/2016 7/12/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12

CFSB-119-SO-0.5-2 CFSB-119-SO-10-12 CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12

0.01 U 0.0094 U 0.01 U 0.012 U 0.0094 U 0.01 U 0.01 U 0.0097 U 0.0093 U

0.01 U 0.0094 U 0.01 U 0.012 U 0.0094 U 0.01 U 0.01 U 0.0097 U 0.0093 U

0.01 U 0.0094 U 0.01 U 0.012 U 0.0094 U 0.01 U 0.01 U 0.0097 U 0.0093 U

0.01 U 0.0094 U 0.01 U 0.012 U 0.0094 U 0.01 U 0.01 U 0.0097 U 0.0093 U

0.01 U 0.0094 U 0.01 U 0.012 U 0.0094 U 0.01 U 0.01 U 0.0097 U 0.0093 U

0.011 U 0.0097 U 0.011 U 0.012 U 0.0097 U 0.01 U 0.011 U 0.01 U 0.0096 U

0.011 U 0.0097 U 0.011 U 0.012 U 0.0097 U 0.01 U 0.011 U 0.01 U 0.0096 U

0.011 U 0.0097 U 0.011 U 0.012 U 0.0097 U 0.01 U 0.011 U 0.01 U 0.0096 U

0.011 U 0.0097 U 0.011 U 0.012 U 0.0097 U 0.01 U 0.011 U 0.01 U 0.0096 U

0.011 U 0.0097 U 0.011 U 0.012 U 0.0097 U 0.01 U 0.011 U 0.01 U 0.0096 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-123 CFSB-124 CFSB-124

5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0

0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U 0.012 U 0.012 U

0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U 0.012 U 0.012 U

0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U 0.012 U 0.012 U

0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U 0.012 U 0.012 U

0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U 0.012 U 0.012 U

0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U 0.012 U 0.012 U

0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U 0.012 U 0.012 U

0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U 0.012 U 0.012 U

0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U 0.012 U 0.012 U

0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U 0.012 U 0.012 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127

5/19/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5

0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U

0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U

0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U

0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U

0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U

0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U

0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U

0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U

0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U

0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-127 CFSB-127 CFSB-128 CFSB-128 CFSB-128 CFSB-129 CFSB-129 CFSB-129

5/18/2016 5/18/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12 CFSB-128-SO-0-0.5 CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0-0.5 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12

0.0098 U 0.0096 U 0.0098 U 0.0098 U 0.0092 U 0.0096 U 0.0092 U 0.0092 U

0.0098 U 0.0096 U 0.0098 U 0.0098 U 0.0092 U 0.0096 U 0.0092 U 0.0092 U

0.0098 U 0.0096 U 0.0098 U 0.0098 U 0.0092 U 0.0096 U 0.0092 U 0.0092 U

0.0098 U 0.0096 U 0.0098 U 0.0098 U 0.0092 U 0.0096 U 0.0092 U 0.0092 U

0.0098 U 0.0096 U 0.0098 U 0.0098 U 0.0092 U 0.0096 U 0.0092 U 0.0092 U

0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.0099 U 0.0096 U 0.0095 U

0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.0099 U 0.0096 U 0.0095 U

0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.0099 U 0.0096 U 0.0095 U

0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.0099 U 0.0096 U 0.0095 U

0.01 U 0.01 U 0.01 U 0.01 U 0.0095 U 0.0099 U 0.0096 U 0.0095 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-130 CFSB-130 CFSB-131 CFSB-131 CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-132

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 18 - 20 22 - 23 0 - 0.5 0.5 - 2 10 - 12

CFSB-130-SO-0.5-2 CFSB-130-SO-10-12 CFSB-131-SO-0.5-2 CFSB-131-SO-10-12 CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0-0.5 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12

0.0093 U 0.0098 U 0.0094 U 0.0096 U 0.0091 U 0.0092 U 0.0096 U 0.012 U 0.012 U

0.0093 U 0.0098 U 0.0094 U 0.0096 U 0.0091 U 0.0092 U 0.0096 U 0.012 U 0.012 U

0.0093 U 0.0098 U 0.0094 U 0.0096 U 0.0091 U 0.0092 U 0.0096 U 0.012 U 0.012 U

0.0093 U 0.0098 U 0.0094 U 0.0096 U 0.0091 U 0.0092 U 0.0096 U 0.012 U 0.012 U

0.0093 U 0.0098 U 0.0094 U 0.0096 U 0.0091 U 0.0092 U 0.0096 U 0.012 U 0.012 U

0.0097 U 0.01 U 0.0097 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.012 U 0.012 U

0.0097 U 0.01 U 0.0097 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.012 U 0.012 U

0.0097 U 0.01 U 0.0097 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.012 U 0.012 U

0.0097 U 0.01 U 0.0097 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.012 U 0.012 U

0.0097 U 0.01 U 0.0097 U 0.01 U 0.0094 U 0.0095 U 0.0099 U 0.012 U 0.012 U

ROUX ASSOCIATES, INC. Page 236 of 289  2476.0001Y002.142/WKB



Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSB-133 CFSB-133 CFSB-133 CFSDP-001 CFSDP-002 CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011

6/3/2016 6/3/2016 6/3/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-133-SO-0-0.5 CFSB-133-SO-0.5-2 CFSB-133-SO-10-12 CFSDP-001-SO CFSDP-002-SO CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO

0.012 U 0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.01 U 0.012 U 0.011 U 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U

0.012 U 0.012 U 0.011 U 0.013 U 0.011 U 0.013 U 0.013 U 0.011 U 0.013 U 0.011 U
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Table L4. Polychlorinated Biphenyl in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water - 

          Risk-based Soil Screening Level 

CFSDP-012 CFSDP-012 CFSDP-013 CFSDP-017 CFSDP-021 CFSDP-022

9/6/2016 9/6/2016 9/6/2016 9/8/2016 9/6/2016 9/6/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-012-SO CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO CFSDP-021-SO CFSDP-022-SO

0.012 U 0.011 U 0.016 U 0.012 U 0.01 U 0.014 U

0.012 U 0.011 U 0.016 U 0.012 U 0.01 U 0.014 U

0.012 U 0.011 U 0.016 U 0.012 U 0.01 U 0.014 U

0.012 U 0.011 U 0.016 U 0.012 U 0.01 U 0.014 U

0.012 U 0.011 U 0.016 U 0.012 U 0.01 U 0.014 U

0.012 U 0.012 U 0.017 U 0.012 U 0.011 U 0.015 U

0.012 U 0.012 U 0.017 U 0.012 U 0.011 U 0.015 U

0.012 U 0.012 U 0.017 U 0.012 U 0.011 U 0.015 U

0.012 U 0.012 U 0.017 U 0.012 U 0.011 U 0.015 U

0.012 U 0.012 U 0.017 U 0.012 U 0.011 U 0.015 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-003a CFMW-008a CFMW-010 CFMW-011a CFMW-012a CFMW-016a CFMW-018 CFMW-019a CFMW-022

6/13/2016 5/31/2016 6/13/2016 5/18/2016 6/25/2016 5/20/2016 6/21/2016 5/19/2016 5/25/2016 6/2/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-002-SO-0-0.5 CFMW-003a-SO-0-0.5 CFMW-008a-SO-0-0.5 CFMW-010-SO-0-0.5 CFMW-011a-SO-0-0.5 CFMW-012A-SO-0-0.5 CFMW-016a-SO-0-0.5 CFMW-018-SO-0-0.5 CFMW-019a-SO-0-0.5 CFMW-022-SO-0-0.5

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg 0.00094 U 0.0011 UJ 0.00097 U 0.00099 U 0.0011 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.001 U

4,4'-DDE 2 9.3 0.011 mg/kg 0.001 U 0.0012 UJ 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U

4,4'-DDT 1.9 8.5 0.077 mg/kg 0.00073 U 0.00084 UJ 0.00076 U 0.00078 U 0.00086 U 0.00079 U 0.00077 U 0.00077 U 0.00077 U 0.00079 U

Aldrin 0.039 0.18 0.00015 mg/kg 0.00086 U 0.00099 UJ 0.00089 U 0.00091 U 0.001 U 0.00092 U 0.0009 U 0.00091 U 0.0009 U 0.00092 U

alpha-BHC 0.086 0.36 0.000042 mg/kg 0.00065 U 0.00074 UJ 0.00067 U 0.00069 U 0.00076 U 0.0007 U 0.00068 U 0.00068 U 0.00068 U 0.0007 U

alpha-Chlordane -- -- -- mg/kg 0.0012 U 0.0013 UJ 0.0012 U 0.0012 U 0.0014 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U

beta-BHC 0.3 1.3 0.00015 mg/kg 0.00069 U 0.00079 UJ 0.00072 U 0.00073 U 0.00081 U 0.00074 U 0.00072 U 0.00073 U 0.00072 U 0.00074 U

delta-BHC -- -- -- mg/kg 0.00078 U 0.00089 UJ 0.0008 U 0.00082 U 0.00091 U 0.00083 U 0.00081 U 0.00082 U 0.00081 U 0.00083 U

Dieldrin 0.034 0.14 0.000071 mg/kg 0.00093 U 0.0011 UJ 0.00096 U 0.00098 U 0.0011 U 0.00099 U 0.00097 U 0.00098 U 0.00097 U 0.00099 U

Endosulfan I -- -- -- mg/kg 0.00099 U 0.0011 UJ 0.001 U 0.0011 U 0.0012 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.0011 U

Endosulfan II -- -- -- mg/kg 0.0011 U 0.0013 UJ 0.0012 U 0.0012 U 0.0013 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U

Endosulfan sulfate -- -- -- mg/kg 0.00083 U 0.00095 UJ 0.00086 U 0.00088 U 0.00097 U 0.00089 U 0.00087 U 0.00087 U 0.00087 U 0.00089 U

Endrin 1.9 25 0.0092 mg/kg 0.0009 U 0.001 UJ 0.00094 U 0.00096 U 0.0011 U 0.00097 U 0.00095 U 0.00095 U 0.00094 U 0.00097 U

Endrin aldehyde -- -- -- mg/kg 0.00088 U 0.001 UJ 0.00091 U 0.00094 U 0.001 U 0.00095 U 0.00093 U 0.00093 U 0.00092 U 0.00095 U

Endrin ketone -- -- -- mg/kg 0.00099 U 0.0011 UJ 0.001 U 0.0011 U 0.0012 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.0011 U

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg 0.00064 U 0.00073 UJ 0.00066 U 0.00068 U 0.00075 U 0.00069 U 0.00067 U 0.00067 U 0.00067 U 0.00068 U

gamma-Chlordane -- -- -- mg/kg 0.0015 U 0.0018 UJ 0.0016 U 0.0016 U 0.0018 U 0.0017 U 0.0016 U 0.0016 U 0.0016 U 0.0017 U

Heptachlor 0.13 0.63 0.00012 mg/kg 0.00092 U 0.001 UJ 0.00095 U 0.00097 U 0.0011 U 0.00098 U 0.00096 U 0.00096 U 0.00096 U 0.00098 U

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg 0.0014 U 0.0016 UJ 0.0014 U 0.0015 U 0.0016 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U

Methoxychlor 32 410 0.2 mg/kg 0.0015 U 0.0017 UJ 0.0016 U 0.0016 U 0.0018 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U

Toxaphene 0.49 2.1 0.011 mg/kg 0.021 U 0.024 UJ 0.021 U 0.022 U 0.024 U 0.022 U 0.022 U 0.022 U 0.022 U 0.022 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-023a CFMW-025a CFMW-026 CFMW-027 CFMW-028a CFMW-029 CFMW-032a CFMW-034 CFMW-035 CFMW-035

6/17/2016 7/13/2016 6/14/2016 6/30/2016 6/30/2016 5/18/2016 8/8/2016 5/31/2016 6/1/2016 6/1/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-023a-SO-0-0.5 CFMW-025a-SO-0-0.5 CFMW-026-SO-0-0.5 CFMW-027-SO-0-0.5 CFMW-028a-SO-0-0.5 CFMW-029-SO-0-0.5 CFMW-032a-SO-0-0.5 CFMW-034-SO-0-0.5 CFMW-035-SO-0-0.5 CFMW-DUP11-SO

0.001 U 0.0011 U 0.0013 U 0.0013 U 0.001 U 0.00094 U 0.001 U 0.00095 U 0.00097 U 0.00095 U

0.0011 U 0.0013 U 0.0014 U 0.0014 U 0.0011 U 0.001 U 0.0011 U 0.001 U 0.0011 U 0.001 U

0.00081 U 0.00089 U 0.001 U 0.001 U 0.00082 U 0.00074 U 0.00079 U 0.00074 U 0.00076 U 0.00074 U

0.00095 U 0.001 U 0.0012 U 0.0012 U 0.00096 U 0.00087 U 0.00092 U 0.00087 U 0.00089 U 0.00087 U

0.00072 U 0.00079 U 0.00089 U 0.00089 U 0.00072 U 0.00065 U 0.0007 U 0.00066 U 0.00067 U 0.00066 U

0.0013 U 0.0014 U 0.0016 U 0.0016 U 0.0013 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U

0.00077 U 0.00084 U 0.00095 U 0.00095 U 0.00077 U 0.0007 U 0.00074 U 0.0007 U 0.00072 U 0.0007 U

0.00086 U 0.00094 U 0.0011 U 0.0011 U 0.00086 U 0.00078 U 0.00083 U 0.00079 U 0.00081 U 0.00078 U

0.001 R 0.0011 U 0.0013 U 0.0013 U 0.001 U 0.00093 U 0.00099 U 0.00094 U 0.00096 U 0.00094 U

0.0011 U 0.0012 U 0.0014 U 0.0014 U 0.0011 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.001 U

0.0012 U 0.0014 U 0.0015 U 0.0015 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U

0.00092 U 0.001 U 0.0011 U 0.0011 U 0.00092 U 0.00084 U 0.00089 U 0.00084 U 0.00086 U 0.00084 U

0.001 U 0.0011 U 0.0012 U 0.0012 U 0.001 U 0.00091 U 0.00097 U 0.00092 U 0.00094 U 0.00091 U

0.00098 U 0.0011 U 0.0012 U 0.0012 U 0.00098 U 0.00089 U 0.00095 U 0.0009 U 0.00092 U 0.00089 U

0.0011 U 0.0012 U 0.0014 U 0.0014 U 0.0011 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.001 U

0.00071 U 0.00078 U 0.00087 U 0.00088 U 0.00071 U 0.00064 U 0.00068 U 0.00065 U 0.00066 U 0.00065 U

0.0017 U 0.0019 U 0.0021 U 0.0021 U 0.0017 U 0.0016 U 0.0017 U 0.0016 U 0.0016 U 0.0016 U

0.001 U 0.0011 U 0.0013 U 0.0013 U 0.001 U 0.00092 U 0.00098 U 0.00093 U 0.00095 U 0.00092 U

0.0015 U 0.0017 U 0.0019 U 0.0019 U 0.0015 U 0.0014 U 0.0015 U 0.0014 U 0.0014 U 0.0014 U

0.0017 U 0.0018 U 0.0021 U 0.0021 U 0.0017 U 0.0015 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U

0.023 U 0.025 U 0.028 U 0.029 U 0.023 U 0.021 U 0.022 U 0.021 U 0.022 U 0.021 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043 CFMW-044a CFMW-045a CFMW-047 CFMW-049 CFMW-050

6/24/2016 6/25/2016 6/28/2016 6/16/2016 6/15/2016 7/20/2016 8/12/2016 6/21/2016 8/20/2016 6/22/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-037-SO-0-0.5 CFMW-038-SO-0-0.5 CFMW-040-SO-0-0.5 CFMW-042-SO-0-0.5 CFMW-043-SO-0-0.5 CFMW-044a-SO-0-0.5 CFMW-045a-SO-0-0.5 CFMW-047-SO-0-0.5 CFMW-049-SO-0-0.5 CFMW-050-SO-0-0.5

0.001 U 0.00095 U 0.00097 U 0.0014 U 0.00098 U 0.001 U 0.001 U 0.00095 U 0.00099 U 0.0012 U

0.0011 U 0.001 U 0.0011 U 0.0015 U 0.0011 U 0.0011 U 0.0011 U 0.001 U 0.0011 U 0.0013 U

0.0008 U 0.00074 U 0.00076 U 0.0011 U 0.00077 U 0.00078 U 0.00079 U 0.00075 U 0.00078 U 0.0009 U

0.00094 U 0.00087 U 0.00089 U 0.0013 U 0.0009 U 0.00092 U 0.00092 U 0.00088 U 0.00091 U 0.0011 U

0.00071 U 0.00066 U 0.00067 U 0.00097 U 0.00068 U 0.00069 U 0.0007 U 0.00066 U 0.00069 U 0.0008 U

0.0013 U 0.0012 U 0.0012 U 0.0017 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0014 U

0.00076 U 0.0007 U 0.00071 U 0.001 U 0.00072 U 0.00074 U 0.00074 U 0.0007 U 0.00073 U 0.00085 U

0.00085 U 0.00079 U 0.0008 U 0.0012 U 0.00081 U 0.00083 U 0.00083 U 0.00079 U 0.00082 U 0.00095 U

0.001 U 0.00094 U 0.00096 U 0.0014 U 0.00097 U 0.00098 U 0.00099 U 0.00094 U 0.00098 U 0.0011 U

0.0011 U 0.001 U 0.001 U 0.0015 U 0.001 U 0.0011 U 0.0011 U 0.001 U 0.001 U 0.0012 U

0.0012 U 0.0011 U 0.0012 U 0.0017 U 0.0012 U 0.0012 U 0.0012 U 0.0011 U 0.0012 U 0.0014 U

0.00091 U 0.00084 U 0.00086 U 0.0012 U 0.00087 U 0.00088 U 0.00089 U 0.00084 U 0.00088 U 0.001 U

0.00099 U 0.00092 U 0.00093 U 0.0013 U 0.00095 U 0.00096 U 0.00097 U 0.00092 U 0.00096 U 0.0011 U

0.00097 U 0.0009 U 0.00091 U 0.0013 U 0.00093 U 0.00094 U 0.00095 U 0.0009 U 0.00093 U 0.0011 U

0.0011 U 0.001 U 0.001 U 0.0015 U 0.001 U 0.0011 U 0.0011 U 0.001 U 0.001 U 0.0012 U

0.0007 U 0.00065 U 0.00066 U 0.00095 U 0.00067 U 0.00068 U 0.00068 U 0.00065 U 0.00068 U 0.00078 U

0.0017 U 0.0016 U 0.0016 U 0.0023 U 0.0016 U 0.0016 U 0.0017 U 0.0016 U 0.0016 U 0.0019 U

0.001 U 0.00093 U 0.00094 U 0.0014 U 0.00096 U 0.00097 U 0.00098 U 0.00093 U 0.00097 U 0.0011 U

0.0015 U 0.0014 U 0.0014 U 0.0021 U 0.0015 U 0.0015 U 0.0015 U 0.0014 U 0.0015 U 0.0017 U

0.0017 U 0.0015 U 0.0016 U 0.0023 U 0.0016 U 0.0016 U 0.0016 U 0.0015 U 0.0016 U 0.0019 U

0.023 U 0.021 U 0.021 U 0.031 U 0.022 U 0.022 U 0.022 U 0.021 U 0.022 U 0.025 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-053a CFMW-054 CFMW-056a CFMW-057a CFMW-059a CFMW-061 CFMW-064 CFSB-014 CFSB-016 CFSB-025

8/17/2016 6/20/2016 7/15/2016 7/27/2016 7/22/2016 7/12/2016 7/11/2016 6/2/2016 6/2/2016 6/13/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-053a-SO-0-0.5 CFMW-054-SO-0-0.5 CFMW-056a-SO-0-0.5 CFMW-057a-SO-0-0.5 CFMW-059a-SO-0-0.5 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5 CFSB-014-SO-0-0.5 CFSB-016-SO-0-0.5 CFSB-025-SO-0-0.5

0.001 U 0.00096 U 0.0011 U 0.00098 U 0.0011 U 0.00093 U 0.0011 U 0.0011 U 0.0016 U 0.0017 U

0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0012 U 0.001 U 0.0013 U 0.0012 U 0.0018 U 0.0018 U

0.0008 U 0.00076 U 0.00085 U 0.00077 U 0.00084 U 0.00073 U 0.00089 U 0.00084 U 0.0013 U 0.0013 U

0.00094 U 0.00089 U 0.001 U 0.0009 U 0.00099 U 0.00086 U 0.001 U 0.00099 U 0.0015 U 0.0015 U

0.0007 U 0.00067 U 0.00075 U 0.00068 U 0.00074 U 0.00065 U 0.00079 U 0.00075 U 0.0011 U 0.0011 U

0.0013 U 0.0012 U 0.0013 U 0.0012 U 0.0013 U 0.0012 U 0.0014 U 0.0013 U 0.002 U 0.002 U

0.00075 U 0.00071 U 0.0008 U 0.00072 U 0.00079 U 0.00069 U 0.00084 U 0.00079 U 0.0012 U 0.0012 U

0.00084 U 0.0008 U 0.0009 U 0.00081 U 0.00089 U 0.00077 U 0.00094 U 0.00089 U 0.0013 U 0.0014 U

0.001 U 0.00095 U 0.0011 U 0.00097 U 0.0011 U 0.00092 U 0.0011 U 0.0011 U 0.0016 U 0.0016 U

0.0011 U 0.001 U 0.0011 U 0.001 U 0.0011 U 0.00098 U 0.0012 U 0.0011 U 0.0017 U 0.0017 U

0.0012 U 0.0012 U 0.0013 U 0.0012 U 0.0013 U 0.0011 U 0.0014 U 0.0013 U 0.0019 U 0.002 U

0.0009 U 0.00085 U 0.00096 U 0.00087 U 0.00095 U 0.00083 U 0.001 U 0.00095 U 0.0014 U 0.0015 U

0.00098 U 0.00093 U 0.0011 U 0.00095 U 0.001 U 0.0009 U 0.0011 U 0.001 U 0.0015 U 0.0016 U

0.00096 U 0.00091 U 0.001 U 0.00092 U 0.001 U 0.00088 U 0.0011 U 0.001 U 0.0015 U 0.0016 U

0.0011 U 0.001 U 0.0011 U 0.001 U 0.0011 U 0.00098 U 0.0012 U 0.0011 U 0.0017 U 0.0017 U

0.00069 U 0.00066 U 0.00074 U 0.00067 U 0.00073 U 0.00064 U 0.00078 U 0.00073 U 0.0011 U 0.0011 U

0.0017 U 0.0016 U 0.0018 U 0.0016 U 0.0018 U 0.0015 U 0.0019 U 0.0018 U 0.0026 U 0.0027 U

0.00099 U 0.00094 U 0.0011 U 0.00096 U 0.001 U 0.00091 U 0.0011 U 0.0011 U 0.0016 U 0.0016 U

0.0015 U 0.0014 U 0.0016 U 0.0015 U 0.0016 U 0.0014 U 0.0017 U 0.0016 U 0.0024 U 0.0025 U

0.0016 U 0.0016 U 0.0018 U 0.0016 U 0.0017 U 0.0015 U 0.0018 U 0.0017 U 0.0026 U 0.0027 U

0.023 U 0.021 U 0.024 U 0.022 U 0.024 U 0.021 U 0.025 U 0.024 U 0.035 U 0.037 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-026 CFSB-028 CFSB-030 CFSB-042 CFSB-044 CFSB-101 CFSB-104 CFSB-110 CFSB-113 CFSB-116 CFSB-118

6/13/2016 7/18/2016 6/13/2016 5/20/2016 5/20/2016 7/21/2016 7/13/2016 7/14/2016 8/31/2016 7/22/2016 7/21/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-026-SO-0-0.5 CFSB-028-SO-0-0.5 CFSB-030-SO-0-0.5 CFSB-042-SO-0-0.5 CFSB-044-SO-0-0.5 CFSB-101-SO-0-0.5 CFSB-104-SO-0-0.5 CFSB-110-SO-0-0.5 CFSB-113-SO-0-0.5 CFSB-116-SO-0-0.5 CFSB-118-SO-0-0.5

0.0023 U 0.001 U 0.0011 U 0.001 U 0.00096 U 0.0012 U 0.0014 U 0.002 U 0.0011 U 0.0014 U 0.0011 U

0.0025 U 0.0011 U 0.0013 U 0.0011 U 0.0011 U 0.0013 U 0.0016 U 0.0022 U 0.0012 U 0.0016 U 0.0012 U

0.0018 U 0.00078 U 0.00089 U 0.00079 U 0.00076 U 0.00094 U 0.0011 U 0.0016 U 0.00086 U 0.0011 U 0.00087 U

0.0021 U 0.00092 U 0.001 U 0.00092 U 0.00089 U 0.0011 U 0.0013 U 0.0018 U 0.001 U 0.0013 U 0.001 U

0.0016 U 0.00069 U 0.00079 U 0.0007 U 0.00067 U 0.00083 U 0.001 U 0.0014 U 0.00076 U 0.00099 U 0.00077 U

0.0028 U 0.0012 U 0.0014 U 0.0012 U 0.0012 U 0.0015 U 0.0018 U 0.0025 U 0.0014 U 0.0018 U 0.0014 U

0.0017 U 0.00074 U 0.00084 U 0.00074 U 0.00071 U 0.00089 U 0.0011 U 0.0015 U 0.00081 U 0.0011 U 0.00082 U

0.0019 U 0.00083 U 0.00094 U 0.00083 U 0.0008 U 0.001 U 0.0012 U 0.0017 U 0.00091 U 0.0012 U 0.00092 U

0.0022 U 0.00099 U 0.0011 U 0.00099 U 0.00095 U 0.0012 U 0.0014 U 0.002 U 0.0011 U 0.0014 U 0.0011 U

0.0024 U 0.0011 U 0.0012 U 0.0011 U 0.001 U 0.0013 U 0.0015 U 0.0021 U 0.0012 U 0.0015 U 0.0012 U

0.0027 U 0.0012 U 0.0014 U 0.0012 U 0.0012 U 0.0014 U 0.0017 U 0.0024 U 0.0013 U 0.0017 U 0.0013 U

0.002 U 0.00088 U 0.001 U 0.00089 U 0.00086 U 0.0011 U 0.0013 U 0.0018 U 0.00098 U 0.0013 U 0.00098 U

0.0022 U 0.00096 U 0.0011 U 0.00097 U 0.00093 U 0.0012 U 0.0014 U 0.0019 U 0.0011 U 0.0014 U 0.0011 U

0.0021 U 0.00094 U 0.0011 U 0.00095 U 0.00091 U 0.0011 U 0.0014 U 0.0019 U 0.001 U 0.0013 U 0.001 U

0.0024 U 0.0011 U 0.0012 U 0.0011 U 0.001 U 0.0013 U 0.0015 U 0.0021 U 0.0012 U 0.0015 U 0.0012 U

0.0015 U 0.00068 U 0.00078 U 0.00068 U 0.00066 U 0.00082 U 0.00099 U 0.0014 U 0.00075 U 0.00097 U 0.00075 U

0.0037 U 0.0016 U 0.0019 U 0.0017 U 0.0016 U 0.002 U 0.0024 U 0.0033 U 0.0018 U 0.0023 U 0.0018 U

0.0022 U 0.00098 U 0.0011 U 0.00098 U 0.00094 U 0.0012 U 0.0014 U 0.002 U 0.0011 U 0.0014 U 0.0011 U

0.0034 U 0.0015 U 0.0017 U 0.0015 U 0.0014 U 0.0018 U 0.0022 U 0.003 U 0.0016 U 0.0021 U 0.0016 U

0.0036 U 0.0016 U 0.0018 U 0.0016 U 0.0016 U 0.0019 U 0.0023 U 0.0032 U 0.0018 U 0.0023 U 0.0018 U

0.05 U 0.022 U 0.025 U 0.022 U 0.021 U 0.027 U 0.032 U 0.044 U 0.024 U 0.032 U 0.025 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-120 CFSB-121 CFSB-121 CFSB-122 CFSB-123 CFSB-124 CFSB-125 CFSB-126 CFSB-127 CFSDP-001 CFSDP-002

5/18/2016 5/18/2016 5/18/2016 5/19/2016 5/19/2016 5/19/2016 5/18/2016 5/18/2016 5/18/2016 9/8/2016 9/8/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-120-SO-0-0.5 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-122-SO-0-0.5 CFSB-123-SO-0-0.5 CFSB-124-SO-0-0.5 CFSB-125-SO-0-0.5 CFSB-126-SO-0-0.5 CFSB-127-SO-0-0.5 CFSDP-001-SO CFSDP-002-SO

0.001 U 0.001 U 0.001 U 0.0014 U 0.0011 U 0.0012 U 0.00099 U 0.0011 U 0.001 U 0.0012 U 0.0011 U

0.0011 U 0.0011 U 0.0011 U 0.0015 U 0.0013 U 0.0013 U 0.0011 U 0.0013 U 0.0011 U 0.0013 U 0.0012 U

0.0008 U 0.00079 U 0.00079 U 0.0011 U 0.00089 U 0.00093 U 0.00077 U 0.0009 U 0.00079 U 0.00094 U 0.00083 U

0.00094 U 0.00092 U 0.00093 U 0.0013 U 0.001 U 0.0011 U 0.00091 U 0.0011 U 0.00093 U 0.0011 U 0.00098 U

0.00071 U 0.00069 U 0.0007 U 0.00097 U 0.00079 U 0.00083 U 0.00068 U 0.00079 U 0.0007 U 0.00083 U 0.00074 U

0.0013 U 0.0012 U 0.0013 U 0.0017 U 0.0014 U 0.0015 U 0.0012 U 0.0014 U 0.0012 U 0.0015 U 0.0013 U

0.00075 U 0.00074 U 0.00075 U 0.001 U 0.00084 U 0.00088 U 0.00073 U 0.00084 U 0.00074 U 0.00089 U 0.00078 U

0.00085 U 0.00083 U 0.00084 U 0.0012 U 0.00094 U 0.00099 U 0.00082 U 0.00095 U 0.00083 U 0.001 U 0.00088 U

0.001 U 0.00099 U 0.001 U 0.0014 U 0.0011 U 0.0012 U 0.00097 U 0.0011 U 0.00099 U 0.0012 U 0.0011 U

0.0011 U 0.0011 U 0.0011 U 0.0015 U 0.0012 U 0.0013 U 0.001 U 0.0012 U 0.0011 U 0.0013 U 0.0011 U

0.0012 U 0.0012 U 0.0012 U 0.0017 U 0.0014 U 0.0014 U 0.0012 U 0.0014 U 0.0012 U 0.0014 U 0.0013 U

0.0009 U 0.00089 U 0.0009 U 0.0012 U 0.001 U 0.0011 U 0.00087 U 0.001 U 0.00089 U 0.0011 U 0.00094 U

0.00099 U 0.00097 U 0.00098 U 0.0014 U 0.0011 U 0.0011 U 0.00095 U 0.0011 U 0.00097 U 0.0012 U 0.001 U

0.00096 U 0.00095 U 0.00095 U 0.0013 U 0.0011 U 0.0011 U 0.00093 U 0.0011 U 0.00095 U 0.0011 U 0.001 U

0.0011 U 0.0011 U 0.0011 U 0.0015 U 0.0012 U 0.0013 U 0.001 U 0.0012 U 0.0011 U 0.0013 U 0.0011 U

0.0007 U 0.00068 U 0.00069 U 0.00095 U 0.00077 U 0.00081 U 0.00067 U 0.00078 U 0.00069 U 0.00082 U 0.00072 U

0.0017 U 0.0017 U 0.0017 U 0.0023 U 0.0019 U 0.002 U 0.0016 U 0.0019 U 0.0017 U 0.002 U 0.0018 U

0.001 U 0.00098 U 0.00099 U 0.0014 U 0.0011 U 0.0012 U 0.00096 U 0.0011 U 0.00098 U 0.0012 U 0.001 U

0.0015 U 0.0015 U 0.0015 U 0.0021 U 0.0017 U 0.0018 U 0.0015 U 0.0017 U 0.0015 U 0.0018 U 0.0016 U

0.0016 U 0.0016 U 0.0016 U 0.0023 U 0.0018 U 0.0019 U 0.0016 U 0.0018 U 0.0016 U 0.0019 U 0.0017 U

0.023 U 0.022 U 0.022 U 0.031 U 0.025 U 0.026 U 0.022 U 0.025 U 0.022 U 0.027 U 0.024 U
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Table L5. Organochlorine Pesticides in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011 CFSDP-012 CFSDP-012 CFSDP-013 CFSDP-017 CFSDP-021 CFSDP-022

9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/8/2016 9/6/2016 9/6/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO CFSDP-012-SO CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO CFSDP-021-SO CFSDP-022-SO

0.0012 U 0.0013 U 0.0011 U 0.0012 U 0.0011 U 0.0011 U 0.0011 U 0.0016 U 0.0012 U 0.001 U 0.0014 U

0.0013 U 0.0014 U 0.0012 U 0.0013 U 0.0012 U 0.0013 U 0.0013 U 0.0018 U 0.0013 U 0.0011 U 0.0015 U

0.00095 U 0.00098 U 0.00083 U 0.00096 U 0.00084 U 0.0009 U 0.00089 U 0.0012 U 0.00093 U 0.00079 U 0.0011 U

0.0011 U 0.0012 U 0.00097 U 0.0011 U 0.00099 U 0.0011 U 0.001 U 0.0015 U 0.0011 U 0.00093 U 0.0013 U

0.00084 U 0.00087 U 0.00073 U 0.00084 U 0.00074 U 0.00079 U 0.00079 U 0.0011 U 0.00082 U 0.0007 U 0.00097 U

0.0015 U 0.0016 U 0.0013 U 0.0015 U 0.0013 U 0.0014 U 0.0014 U 0.002 U 0.0015 U 0.0013 U 0.0017 U

0.00089 U 0.00093 U 0.00078 U 0.0009 U 0.00079 U 0.00085 U 0.00084 U 0.0012 U 0.00088 U 0.00075 U 0.001 U

0.001 U 0.001 U 0.00087 U 0.001 U 0.00089 U 0.00095 U 0.00094 U 0.0013 U 0.00099 U 0.00084 U 0.0012 U

0.0012 U 0.0012 U 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.0011 U 0.0016 U 0.0012 U 0.001 U 0.0014 U

0.0013 U 0.0013 U 0.0011 U 0.0013 U 0.0011 U 0.0012 U 0.0012 U 0.0017 U 0.0013 U 0.0011 U 0.0015 U

0.0014 U 0.0015 U 0.0013 U 0.0015 U 0.0013 U 0.0014 U 0.0014 U 0.0019 U 0.0014 U 0.0012 U 0.0017 U

0.0011 U 0.0011 U 0.00093 U 0.0011 U 0.00095 U 0.001 U 0.001 U 0.0014 U 0.0011 U 0.0009 U 0.0012 U

0.0012 U 0.0012 U 0.001 U 0.0012 U 0.001 U 0.0011 U 0.0011 U 0.0015 U 0.0011 U 0.00098 U 0.0013 U

0.0011 U 0.0012 U 0.00099 U 0.0011 U 0.001 U 0.0011 U 0.0011 U 0.0015 U 0.0011 U 0.00095 U 0.0013 U

0.0013 U 0.0013 U 0.0011 U 0.0013 U 0.0011 U 0.0012 U 0.0012 U 0.0017 U 0.0013 U 0.0011 U 0.0015 U

0.00082 U 0.00085 U 0.00072 U 0.00083 U 0.00073 U 0.00078 U 0.00077 U 0.0011 U 0.00081 U 0.00069 U 0.00095 U

0.002 U 0.0021 U 0.0017 U 0.002 U 0.0018 U 0.0019 U 0.0019 U 0.0026 U 0.002 U 0.0017 U 0.0023 U

0.0012 U 0.0012 U 0.001 U 0.0012 U 0.001 U 0.0011 U 0.0011 U 0.0016 U 0.0012 U 0.00099 U 0.0014 U

0.0018 U 0.0019 U 0.0016 U 0.0018 U 0.0016 U 0.0017 U 0.0017 U 0.0024 U 0.0018 U 0.0015 U 0.0021 U

0.0019 U 0.002 U 0.0017 U 0.002 U 0.0017 U 0.0018 U 0.0018 U 0.0026 U 0.0019 U 0.0016 U 0.0022 U

0.027 U 0.028 U 0.023 U 0.027 U 0.024 U 0.025 U 0.025 U 0.035 U 0.026 U 0.022 U 0.031 U
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-002 CFMW-002 CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-003a CFMW-008a CFMW-008a

6/13/2016 6/13/2016 6/13/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 6/2/2016 6/13/2016 6/13/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 23 - 28 0 - 0.5 0.5 - 2

CFMW-002-SO-0-0.5 CFMW-002-SO-0.5-2 CFMW-002-SO-10-12 CFMW-003a-SO-0-0.5 CFMW-003a-SO-0.5-2 CFMW-003a-SO-10-12 CFMW-DUP9-SO CFMW-003a-SO-23-28 CFMW-008a-SO-0-0.5 CFMW-008a-SO-0.5-2

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg 56.7 J- 166 J+ 10.2 J- 4.17 J 37.8 J- 2.76 J 3.31 J- 0.34 J 84.9 J- 180 J+

Total Organic Carbon (1) -- -- -- mg/kg NA NA NA 30400 16900 14200 19500 17000 56500 57200 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-008a CFMW-008a CFMW-008a CFMW-010 CFMW-010 CFMW-010 CFMW-011a CFMW-011a CFMW-011a CFMW-011a

6/13/2016 6/13/2016 6/13/2016 5/18/2016 5/18/2016 5/18/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016

10 - 12 10 - 12 88 - 93 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 10 - 12

CFMW-008a-SO-10-12 CFMW-DUP14-SO CFMW-008a-SO-88-93 CFMW-010-SO-0-0.5 CFMW-010-SO-0.5-2.0 CFMW-010-SO-10-12 CFMW-Dup18-SO CFMW-011a-SO-0-0.5 CFMW-011a-SO-0.5-2 CFMW-011a-SO-10-12

3.98 J- 3.25 J- 0.62 J- 114 J- 101 J- 11.6 J- 10.1 J+ 27.6 J+ 12 J+ 5.08 J+

17200 21200 213 NA NA NA 1450 3920 1760 16900 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-011a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-012a CFMW-016a CFMW-016a CFMW-016a

6/29/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 6/21/2016 6/21/2016 6/21/2016

31 - 36 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 68 - 73 0 - 0.5 0.5 - 2 10 - 12

CFMW-011a-SO-31-36 CFMW-012A-SO-0-0.5 CFMW-012A-SO-0.5-2 CFMW-012A-SO-10-12 CFMW-DUP3-SO CFMW-012A-SO-68-73 CFMW-016a-SO-0-0.5 CFMW-016a-SO-0.5-2 CFMW-016a-SO-10-12

2.08 J+ 91.9 J- 59.3 J- 13.7 J- 80.8 J- 8.6 J- 59.4 J 25.4 J 6.29 J

27400 6250 2850 21700 3740 18600 29900 7830 19100 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-016a CFMW-018 CFMW-018 CFMW-018 CFMW-018 CFMW-019a CFMW-019a CFMW-019a CFMW-019a CFMW-022

6/21/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 6/2/2016

79 - 84 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFMW-016a-SO-79-84 CFMW-018-SO-0-0.5 CFMW-018-SO-0.5-2.0 CFMW-018-SO-10-12 CFMW-DUP2-SO CFMW-019a-SO-0-0.5 CFMW-019a-SO-0.5-2 CFMW-019a-SO-10-12 CFMW-DUP5-SO CFMW-022-SO-0-0.5

0.47 J 9.33 J- 7.71 J- 4.07 J- 4.03 J- 37 J- 62.2 J- 1.3 J- 44.2 J- 17.5 J

9570 NA NA NA NA 11800 2790 16600 1990 NA

ROUX ASSOCIATES, INC. Page 249 of 289  2476.0001Y002.142/WKB



Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-022 CFMW-022 CFMW-022 CFMW-023a CFMW-023a CFMW-023a CFMW-023a CFMW-025a CFMW-025a

6/2/2016 6/2/2016 6/2/2016 6/17/2016 6/17/2016 6/17/2016 6/18/2016 7/13/2016 7/13/2016

0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 123 - 128 0 - 0.5 0.5 - 2

CFMW-022-SO-0.5-2 CFMW-DUP12-SO CFMW-022-SO-10-12 CFMW-023a-SO-0-0.5 CFMW-023a-SO-0.5-2 CFMW-023a-SO-10-12 CFMW-023a-SO-123-128 CFMW-025a-SO-0-0.5 CFMW-025a-SO-0.5-2

9.45 J 10.1 J 63.3 J 109 J- 58.5 3.69 0.28 J- 16.7 J 7.99 J

NA NA NA 20800 2280 17100 19400 NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-025a CFMW-025a CFMW-026 CFMW-026 CFMW-026 CFMW-026 CFMW-027 CFMW-027 CFMW-027 CFMW-028a

7/13/2016 7/13/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016

10 - 12 35 - 40 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFMW-025a-SO-10-12 CFMW-025a-SO-35-40 CFMW-026-SO-0-0.5 CFMW-026-SO-0.5-2 CFMW-DUP15-SO CFMW-026-SO-10-12 CFMW-027-SO-0-0.5 CFMW-027-SO-0.5-2 CFMW-027-SO-10-12 CFMW-028a-SO-0-0.5

2.06 J 1.55 4.25 J 4.09 J 84.1 J 51.7 J 149 J+ 58.8 J+ 44.7 J+ 6.47 J+

NA 11400 NA NA NA NA NA NA NA 35300 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-028a CFMW-029 CFMW-029 CFMW-029 CFMW-032a CFMW-032a

6/30/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 5/18/2016 5/18/2016 5/18/2016 8/8/2016 8/8/2016

0.5 - 2 4.5 - 6 10 - 12 48 - 53 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-028a-SO-0.5-2 CFMW-028a-SO-4.5-6 CFMW-028a-SO-10-12 CFMW-028a-SO-48-53 CFMW-DUP19-SO CFMW-029-SO-0-0.5 CFMW-029-SO-0.5-2.0 CFMW-029-SO-10-12 CFMW-032a-SO-0-0.5 CFMW-032a-SO-0.5-2

20.1 J+ 293 J+ 13.8 J+ 44 J+ 14.9 J+ 105 J- 50.3 J- 9.6 J- 78.1 J 61.6 J

8870 316000 10200 24400 11100 NA NA NA 45900 15200 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-032a CFMW-032a CFMW-032a CFMW-033 CFMW-033 CFMW-033 CFMW-034 CFMW-034 CFMW-034 CFMW-034

8/8/2016 8/8/2016 8/8/2016 7/1/2016 7/1/2016 7/1/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

10 - 12 43 - 48 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12

CFMW-032a-SO-10-12 CFMW-032a-SO-43-48 CFMW-Dup21-SO CFMW-033-SO-0-0.5 CFMW-033-SO-0.5-2 CFMW-033-SO-10-12 CFMW-034-SO-0-0.5 CFMW-034-SO-0.5-2 CFMW-DUP10-SO CFMW-034-SO-10-12

1.57 J 16.8 J 1.59 J 8.12 J+ 36.8 J+ 11.3 J+ 42.8 J 42.4 J 21.6 J- 7.39 J-

866 13300 976 NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-035 CFMW-035 CFMW-035 CFMW-035 CFMW-037 CFMW-037 CFMW-037 CFMW-038 CFMW-038 CFMW-038

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/24/2016 6/24/2016 6/24/2016 6/25/2016 6/25/2016 6/25/2016

0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-035-SO-0-0.5 CFMW-DUP11-SO CFMW-035-SO-0.5-2 CFMW-035-SO-10-12 CFMW-037-SO-0-0.5 CFMW-037-SO-0.5-2 CFMW-037-SO-10-12 CFMW-038-SO-0-0.5 CFMW-038-SO-0.5-2 CFMW-038-SO-10-12

98.3 J 123 J 11.1 J 8.7 J 192 J 39.2 J+ 12.3 J+ 22.3 J+ 25.8 J+ 21.5 J+

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-040 CFMW-040 CFMW-040 CFMW-042 CFMW-042 CFMW-042 CFMW-042 CFMW-043 CFMW-043 CFMW-043

6/28/2016 6/28/2016 6/28/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/15/2016 6/15/2016 6/15/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFMW-040-SO-0-0.5 CFMW-040-SO-0.5-2 CFMW-040-SO-10-12 CFMW-042-SO-0-0.5 CFMW-042-SO-0.5-2 CFMW-DUP16-SO CFMW-042-SO-10-12 CFMW-043-SO-0-0.5 CFMW-043-SO-0.5-2 CFMW-043-SO-10-12

27.6 J+ 22.1 J+ 14 J+ 47.5 J- 22.9 J 41.5 J 5.29 J 84.9 J- 86.2 J- 4.91 J-

NA NA NA NA NA NA NA NA NA NA

ROUX ASSOCIATES, INC. Page 255 of 289  2476.0001Y002.142/WKB



Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-044a CFMW-044a CFMW-044a CFMW-044a CFMW-045a CFMW-045a CFMW-045a CFMW-045a CFMW-047

7/20/2016 7/20/2016 7/20/2016 7/20/2016 8/12/2016 8/12/2016 8/12/2016 8/12/2016 6/21/2016

0 - 0.5 0.5 - 2 10 - 12 49 - 54 0 - 0.5 0.5 - 2 10 - 12 86 - 91 0 - 0.5

CFMW-044a-SO-0-0.5 CFMW-044a-SO-0.5-2 CFMW-044a-SO-10-12 CFMW-044a-SO-49-54 CFMW-045a-SO-0-0.5 CFMW-045a-SO-0.5-2 CFMW-045a-SO-10-12 CFMW-045a-SO-86-91 CFMW-047-SO-0-0.5

59.8 J+ 34 J+ 4.02 J+ 4.4 J+ 74.8 J 65.3 J 16.7 J 4.53 J 22.2 J

33000 1990 13100 14200 21500 20500 20200 11500 NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-047 CFMW-047 CFMW-049 CFMW-049a CFMW-049a CFMW-049a CFMW-050 CFMW-050 CFMW-050 CFMW-050

6/21/2016 6/21/2016 8/20/2016 8/20/2016 8/20/2016 8/22/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 112 - 117 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12

CFMW-047-SO-0.5-2 CFMW-047-SO-10-12 CFMW-049-SO-0-0.5 CFMW-049a-SO-0.5-2 CFMW-049a-SO-10-12 CFMW-049a-SO-112-117 CFMW-050-SO-0-0.5 CFMW-050-SO-0.5-2 CFMW-DUP17-SO CFMW-050-SO-10-12

36.2 J 3.73 J 11.4 J+ 10.9 J+ 2.91 J+ 1.22 J+ 21.2 J+ 26 J+ 33 J+ 2.7 J+

NA NA 22600 21200 11700 18900 NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-053a CFMW-054 CFMW-054 CFMW-054 CFMW-056a CFMW-056a

8/17/2016 8/17/2016 8/17/2016 8/17/2016 8/18/2016 6/20/2016 6/20/2016 6/20/2016 7/15/2016 7/15/2016

0.5 - 2 0 - 0.5 0.5 - 2 10 - 12 59 - 64 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5

CFMW-DUP22-SO CFMW-053a-SO-0-0.5 CFMW-053a-SO-0.5-2 CFMW-053a-SO-10-12 CFMW-053a-SO-59-64 CFMW-054-SO-0-0.5 CFMW-054-SO-0.5-2 CFMW-054-SO-10-12 CFMW-DUP20-SO CFMW-056a-SO-0-0.5

3.85 J 8.82 8.47 J 3.87 3.83 231 J 355 J 14 J 10.7 J 3.15 J

13500 47000 14200 23200 16500 NA NA NA 44400 J 53600 J
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-056a CFMW-056a CFMW-056a CFMW-057a CFMW-057a CFMW-057a CFMW-057a CFMW-059a CFMW-059a

7/15/2016 7/15/2016 7/15/2016 7/27/2016 7/27/2016 7/27/2016 7/27/2016 7/22/2016 7/22/2016

0.5 - 2 10 - 12 37 - 42 0 - 0.5 0.5 - 2 10 - 12 30 - 35 0 - 0.5 0.5 - 2

CFMW-056a-SO-0.5-2 CFMW-056a-SO-10-12 CFMW-056a-SO-37-42 CFMW-057a-SO-0-0.5 CFMW-057a-SO-0.5-2 CFMW-057a-SO-10-12 CFMW-057a-SO-30-35 CFMW-059a-SO-0-0.5 CFMW-059a-SO-0.5-2

3.64 J+ 2.27 J+ 1.98 J+ 15.4 1.41 1.34 0.92 J 14.2 2.87 

6100 J 4020 J 44700 J 13300 1810 1280 16600 23200 5840 
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFMW-059a CFMW-059a CFMW-061 CFMW-061 CFMW-061 CFMW-064 CFMW-064 CFMW-064 CFSB-001 CFSB-001

7/22/2016 7/23/2016 7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 5/25/2016 5/25/2016

10 - 12 79 - 84 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFMW-059a-SO-10-12 CFMW-059a-SO-79-84 CFMW-061-SO-0-0.5 CFMW-061-SO-0.5-2 CFMW-061-SO-10-12 CFMW-064-SO-0-0.5 CFMW-064-SO-0.5-2 CFMW-064-SO-10-12 CFSB-001-SO-0-0.5 CFSB-001-SO-0.5-2

3.17 1.46 J 3.06 J 4.88 J 5.33 J 15 J 15.2 J 8.05 J 56.5 J 53.7 J

13500 15000 NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-001 CFSB-002 CFSB-002 CFSB-002 CFSB-003 CFSB-003 CFSB-003 CFSB-004 CFSB-004 CFSB-004

5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016 5/25/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-001-SO-10-12 CFSB-002-SO-0-0.5 CFSB-002-SO-0.5-2 CFSB-002-SO-10-12 CFSB-003-SO-0-0.5 CFSB-003-SO-0.5-2 CFSB-003-SO-10-12 CFSB-004-SO-0-0.5 CFSB-004-SO-0.5-2 CFSB-004-SO-10-12

11.6 J 22.4 J 28 J 4.27 J 26.9 J 16.3 J 0.35 J 34.1 J 39 J 10.3 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-005 CFSB-005 CFSB-005 CFSB-006 CFSB-006 CFSB-006 CFSB-007 CFSB-007 CFSB-007 CFSB-008 CFSB-008

5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016 5/23/2016 5/25/2016 5/25/2016 5/25/2016 5/23/2016 5/23/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-005-SO-0-0.5 CFSB-005-SO-0.5-2 CFSB-005-SO-10-12 CFSB-006-SO-0-0.5 CFSB-006-SO-0.5-2 CFSB-006-SO-10-12 CFSB-007-SO-0-0.5 CFSB-007-SO-0.5-2 CFSB-007-SO-10-12 CFSB-008-SO-0-0.5 CFSB-008-SO-0.5-2

11.6 J 20.4 J 4.23 J 14.6 J 5.6 J+ 12.5 J 11.8 J 25 J 1.52 J 30.6 J 16.2 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-008 CFSB-008 CFSB-009 CFSB-009 CFSB-009 CFSB-009 CFSB-010 CFSB-010 CFSB-011 CFSB-011 CFSB-011

5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/24/2016 5/21/2016 5/21/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-DUP4-SO CFSB-008-SO-10-12 CFSB-009-SO-0-0.5 CFSB-009-SO-0.5-2 CFSB-009-SO-10-12 CFSB-DUP6-SO CFSB-010-SO-0.5-2 CFSB-010-SO-10-12 CFSB-011-SO-0-0.5 CFSB-011-SO-0.5-2.0 CFSB-011-SO-10-12

45.4 J 8.58 J+ 37.6 J 17.9 J 4.63 J 37.9 J+ 37.9 J- 16.1 J- 8.33 J- 11.2 J- 7.87 J-

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-012 CFSB-012 CFSB-013 CFSB-013 CFSB-013 CFSB-014 CFSB-014 CFSB-014 CFSB-016 CFSB-016

5/28/2016 5/28/2016 5/19/2016 5/19/2016 5/19/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016 6/2/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-012-SO-0.5-2 CFSB-012-SO-10-12 CFSB-013-SO-0-0.5 CFSB-013-SO-0.5-2.0 CFSB-013-SO-10-12 CFSB-014-SO-0-0.5 CFSB-014-SO-0.5-2 CFSB-014-SO-10-12 CFSB-016-SO-0-0.5 CFSB-016-SO-0.5-2

42.4 J 7.44 J 15.8 J- 8 J- 1.57 J- 33.6 J 7.98 J 0.87 J 241 J 54.3 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-016 CFSB-019 CFSB-019 CFSB-019 CFSB-019 CFSB-021 CFSB-021 CFSB-021 CFSB-022 CFSB-022 CFSB-022

6/2/2016 6/4/2016 6/4/2016 6/4/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-016-SO-10-12 CFSB-019-SO-0-0.5 CFSB-019-SO-0.5-2 CFSB-DUP13-SO CFSB-019-SO-10-12 CFSB-021-SO-0-0.5 CFSB-021-SO-0.5-2 CFSB-021-SO-10-12 CFSB-022-SO-0-0.5 CFSB-022-SO-0.5-2 CFSB-022-SO-10-12

3.9 J 50 J 48.2 J 50.2 J 20.9 J- 89.9 J 81.1 J 16.8 J 28.9 J 24.7 J 25.9 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-025 CFSB-025 CFSB-025 CFSB-026 CFSB-026 CFSB-026 CFSB-027 CFSB-027 CFSB-027 CFSB-028 CFSB-028

6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 6/13/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0.5 - 2 0 - 0.5

CFSB-025-SO-0-0.5 CFSB-025-SO-0.5-2 CFSB-025-SO-10-12 CFSB-026-SO-0-0.5 CFSB-026-SO-0.5-2 CFSB-026-SO-10-12 CFSB-027-SO-0-0.5 CFSB-027-SO-0.5-2 CFSB-027-SO-10-12 CFSB-028-SO-0.5-2 CFSB-028-SO-0-0.5

138 J- 154 J- 34.4 J- 167 J- 258 J+ 26.1 J- 52.8 J- 81.5 J- 49.1 J- 23.8 J+ 94.8 J+

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-028 CFSB-029 CFSB-029 CFSB-029 CFSB-030 CFSB-030 CFSB-030 CFSB-033 CFSB-033 CFSB-033

7/18/2016 5/23/2016 5/23/2016 5/23/2016 6/13/2016 6/13/2016 6/13/2016 5/23/2016 5/23/2016 5/23/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-028-SO-10-12 CFSB-029-SO-0-0.5 CFSB-029-SO-0.5-2 CFSB-029-SO-10-12 CFSB-030-SO-0-0.5 CFSB-030-SO-0.5-2 CFSB-030-SO-10-12 CFSB-033-SO-0-0.5 CFSB-033-SO-0.5-2 CFSB-033-SO-10-12

19 J+ 62 J 21.7 J 57.1 J 221 J+ 84 J- 10.3 J- 95.8 J 75.3 J 12.4 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-034 CFSB-034 CFSB-034 CFSB-035 CFSB-035 CFSB-035 CFSB-036 CFSB-036 CFSB-036 CFSB-037 CFSB-037

5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016 5/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-034-SO-0-0.5 CFSB-034-SO-0.5-2 CFSB-034-SO-10-12 CFSB-035-SO-0-0.5 CFSB-035-SO-0.5-2 CFSB-035-SO-10-12 CFSB-036-SO-0-0.5 CFSB-036-SO-0.5-2 CFSB-036-SO-10-12 CFSB-037-SO-0-0.5 CFSB-037-SO-0.5-2

210 J- 20.4 J 32.9 J 180 J 116 J 35.2 J 86.8 J 104 J- 28.3 J 19.4 J 15.5 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-037 CFSB-038 CFSB-038 CFSB-038 CFSB-040 CFSB-040 CFSB-040 CFSB-042 CFSB-042 CFSB-042

5/31/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-037-SO-10-12 CFSB-038-SO-0-0.5 CFSB-038-SO-0.5-2 CFSB-038-SO-10-12 CFSB-040-SO-0-0.5 CFSB-040-SO-0.5-2 CFSB-040-SO-10-12 CFSB-042-SO-0-0.5 CFSB-042-SO-0.5-2 CFSB-042-SO-10-12

5.64 J 87.3 54.4 J- 8.5 203 J- 66.8 J- 37.1 J- 50.7 J- 33.1 J- 12.8 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-044 CFSB-044 CFSB-044 CFSB-045 CFSB-045 CFSB-045 CFSB-046 CFSB-046 CFSB-046 CFSB-048

5/20/2016 5/20/2016 5/20/2016 5/21/2016 5/21/2016 5/21/2016 5/20/2016 5/20/2016 5/20/2016 5/20/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-044-SO-0-0.5 CFSB-044-SO-0.5-2.0 CFSB-044-SO-10-12 CFSB-045-SO-0-0.5 CFSB-045-SO-0.5-2 CFSB-045-SO-10-12 CFSB-046-SO-0-0.5 CFSB-046-SO-0.5-2.0 CFSB-046-SO-10-12 CFSB-048-SO-0-0.5

330 J- 310 J- 9.64 J- 199 140 164 31.7 J- 13.7 J- 10.7 J- 109 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-048 CFSB-048 CFSB-049 CFSB-049 CFSB-050 CFSB-050 CFSB-050 CFSB-051 CFSB-051 CFSB-051

5/20/2016 5/20/2016 5/28/2016 5/28/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016 5/21/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-048-SO-0.5-2.0 CFSB-048-SO-10-12 CFSB-049-SO-0.5-2 CFSB-049-SO-10-12 CFSB-050-SO-0-0.5 CFSB-050-SO-0.5-2 CFSB-050-SO-10-12 CFSB-051-SO-0-0.5 CFSB-051-SO-0.5-2 CFSB-051-SO-10-12

57.7 J- 18.6 J- 23.3 J 4.48 J 126 165 23.4 77 J- 73 J- 81.1 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-052 CFSB-052 CFSB-053 CFSB-053 CFSB-054 CFSB-054 CFSB-054 CFSB-055 CFSB-055 CFSB-055

5/20/2016 5/20/2016 5/31/2016 5/31/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-052-SO-0.5-2 CFSB-052-SO-10-12 CFSB-053-SO-0.5-2 CFSB-053-SO-10-12 CFSB-054-SO-0-0.5 CFSB-054-SO-0.5-2 CFSB-054-SO-10-12 CFSB-055-SO-0-0.5 CFSB-055-SO-0.5-2 CFSB-055-SO-10-12

1.55 J- 4.16 J- 25.8 J 2 J+ 44 J 58.1 J- 13.1 J 147 J 129 J 95.4 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-057 CFSB-057 CFSB-057 CFSB-059 CFSB-059 CFSB-059 CFSB-059 CFSB-060 CFSB-060 CFSB-060 CFSB-062

5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/28/2016 5/27/2016 5/27/2016 5/27/2016 6/2/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-057-SO-0-0.5 CFSB-057-SO-0.5-2 CFSB-057-SO-10-12 CFSB-DUP8-SO CFSB-059-SO-0-0.5 CFSB-059-SO-0.5-2 CFSB-059-SO-10-12 CFSB-060-SO-0-0.5 CFSB-060-SO-0.5-2 CFSB-060-SO-10-12 CFSB-062-SO-0-0.5

75.7 J- 76.2 J 13.5 J 52.1 J- 51.2 J- 42.5 J- 21.6 J- 16.4 J 11.3 J 6.74 J 25.9 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-062 CFSB-062 CFSB-064 CFSB-064 CFSB-064 CFSB-065 CFSB-065 CFSB-065 CFSB-066 CFSB-066

6/2/2016 6/2/2016 6/3/2016 6/3/2016 6/3/2016 6/2/2016 6/2/2016 6/2/2016 5/27/2016 5/27/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-062-SO-0.5-2 CFSB-062-SO-10-12 CFSB-064-SO-0-0.5 CFSB-064-SO-0.5-2 CFSB-064-SO-10-12 CFSB-065-SO-0-0.5 CFSB-065-SO-0.5-2 CFSB-065-SO-10-12 CFSB-066-SO-0-0.5 CFSB-066-SO-0.5-2

27.5 J 17.3 J 33.3 J 71.2 J 0.19 UJ 46.8 J 57.1 J 9.92 J 571 J 367 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-066 CFSB-068 CFSB-068 CFSB-069 CFSB-069 CFSB-069 CFSB-071 CFSB-071 CFSB-071 CFSB-071 CFSB-073

5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 5/27/2016 6/1/2016

10 - 12 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 10 - 12 0 - 0.5

CFSB-066-SO-10-12 CFSB-068-SO-0.5-2 CFSB-068-SO-10-12 CFSB-069-SO-0-0.5 CFSB-069-SO-0.5-2 CFSB-069-SO-10-12 CFSB-071-SO-0-0.5 CFSB-071-SO-0.5-2 CFSB-071-SO-10-12 CFSB-DUP7-SO CFSB-073-SO-0-0.5

25.2 J 19 J 28.1 J+ 36.3 J 39.8 J 6.42 J 47.3 J 54 J 3.16 J 4.28 J 28.2 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-073 CFSB-073 CFSB-074 CFSB-074 CFSB-074 CFSB-075 CFSB-075 CFSB-075 CFSB-079 CFSB-079

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-073-SO-0.5-2 CFSB-073-SO-10-12 CFSB-074-SO-0-0.5 CFSB-074-SO-0.5-2 CFSB-074-SO-10-12 CFSB-075-SO-0-0.5 CFSB-075-SO-0.5-2 CFSB-075-SO-10-12 CFSB-079-SO-0-0.5 CFSB-079-SO-0.5-2

24.3 J 10.3 J 143 J 8.98 J 28.3 J 43 J 33.7 J 26.8 J 55.4 J 20.3 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-079 CFSB-080 CFSB-080 CFSB-080 CFSB-082 CFSB-082 CFSB-082 CFSB-084 CFSB-084 CFSB-084

6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 6/1/2016 5/27/2016 5/27/2016 5/27/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-079-SO-10-12 CFSB-080-SO-0-0.5 CFSB-080-SO-0.5-2 CFSB-080-SO-10-12 CFSB-082-SO-0-0.5 CFSB-082-SO-0.5-2 CFSB-082-SO-10-12 CFSB-084-SO-0-0.5 CFSB-084-SO-0.5-2 CFSB-084-SO-10-12

21.5 J 35.7 J 8.79 J 10.2 J 30.4 J 18.2 J 5.35 J 59.6 J 24.1 J 7.15 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-086 CFSB-086 CFSB-086 CFSB-087 CFSB-087 CFSB-087 CFSB-088 CFSB-088 CFSB-088 CFSB-092 CFSB-092

5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016 5/26/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-086-SO-0-0.5 CFSB-086-SO-0.5-2 CFSB-086-SO-10-12 CFSB-087-SO-0-0.5 CFSB-087-SO-0.5-2 CFSB-087-SO-10-12 CFSB-088-SO-0-0.5 CFSB-088-SO-0.5-2 CFSB-088-SO-10-12 CFSB-092-SO-0-0.5 CFSB-092-SO-0.5-2

21.1 J+ 12.9 J+ 18.6 J+ 34.9 J+ 29.3 J+ 17.2 J+ 23.5 J+ 25.8 J+ 5.88 J+ 14.1 J 29.9 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-092 CFSB-094 CFSB-094 CFSB-094 CFSB-095 CFSB-095 CFSB-095 CFSB-097 CFSB-097 CFSB-097

5/26/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-092-SO-10-12 CFSB-094-SO-0-0.5 CFSB-094-SO-0.5-2.0 CFSB-094-SO-10-12 CFSB-095-SO-0-0.5 CFSB-095-SO-0.5-2.0 CFSB-095-SO-10-12 CFSB-097-SO-0-0.5 CFSB-097-SO-0.5-2 CFSB-097-SO-10-12

2.35 J+ 86.9 J- 63.2 J- 1.49 J- 19.5 J- 16.9 J- 10.4 J- 80.1 J- 47.6 J- 1.29 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-098 CFSB-098 CFSB-098 CFSB-099 CFSB-099 CFSB-099 CFSB-100 CFSB-100 CFSB-100 CFSB-101 CFSB-101

5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 7/21/2016 7/21/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-098-SO-0-0.5 CFSB-098-SO-0.5-2 CFSB-098-SO-10-12 CFSB-099-SO-0-0.5 CFSB-099-SO-0.5-2 CFSB-099-SO-10-12 CFSB-100-SO-0-0.5 CFSB-100-SO-0.5-2 CFSB-100-SO-10-12 CFSB-101-SO-0-0.5 CFSB-101-SO-0.5-2

93.3 J- 79.9 J- 141 J- 41.7 J+ 3.18 J+ 2.87 J+ 39.2 J+ 90.9 J- 16.6 J+ 18.5 J+ 10.2 J+

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-101 CFSB-102 CFSB-102 CFSB-102 CFSB-104 CFSB-104 CFSB-104 CFSB-109 CFSB-109 CFSB-109

7/21/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016 7/13/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-101-SO-10-12 CFSB-102-SO-0-0.5 CFSB-102-SO-0.5-2 CFSB-102-SO-10-12 CFSB-104-SO-0-0.5 CFSB-104-SO-0.5-2 CFSB-104-SO-10-12 CFSB-109-SO-0-0.5 CFSB-109-SO-0.5-2 CFSB-109-SO-10-12

8.08 J+ 7.21 J 8.74 J 5.76 J 12.6 J 11.4 J 3.46 J 17.4 J 17.7 J 3.26 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-110 CFSB-110 CFSB-110 CFSB-113 CFSB-113 CFSB-113 CFSB-114 CFSB-114 CFSB-114 CFSB-115 CFSB-115

7/14/2016 7/14/2016 7/14/2016 8/31/2016 8/31/2016 8/31/2016 7/12/2016 7/12/2016 7/12/2016 8/31/2016 8/31/2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 2 - 4 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-110-SO-0-0.5 CFSB-110-SO-0.5-2 CFSB-110-SO-10-12 CFSB-113-SO-0-0.5 CFSB-113-SO-0.5-2 CFSB-113-SO-2-4 CFSB-114-SO-0-0.5 CFSB-114-SO-0.5-2 CFSB-114-SO-10-12 CFSB-115-SO-0-0.5 CFSB-115-SO-0.5-2

28.4 J 11.2 J 3.14 J 2.97 J+ 1.26 J+ 0.8 J+ 3.18 J 10.1 J 7.29 J 2.4 J+ 1.58 J+

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-115 CFSB-116 CFSB-116 CFSB-116 CFSB-118 CFSB-118 CFSB-118 CFSB-119 CFSB-119 CFSB-119 CFSB-120

8/31/2016 7/22/2016 7/22/2016 7/22/2016 7/21/2016 7/21/2016 7/21/2016 7/12/2016 7/12/2016 7/12/2016 5/18/2016

2 - 4 10 - 12 0 - 0.5 0.5 - 2 0 - 0.5 10 - 12 0.5 - 2 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-115-SO-2-4 CFSB-116-SO-10-12 CFSB-116-SO-0-0.5 CFSB-116-SO-0.5-2 CFSB-118-SO-0-0.5 CFSB-118-SO-10-12 CFSB-118-SO-0.5-2 CFSB-119-SO-0-0.5 CFSB-119-SO-0.5-2 CFSB-119-SO-10-12 CFSB-120-SO-0-0.5

1.4 J+ 1.62 J 3.81 1.96 J 1.8 J+ 1.61 J+ 1.85 J+ 4.81 J 14.6 J 9.41 J 5.63 J

NA NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-DUP1-SO CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5

2.43 J- 0.43 J- 13.5 J- 9.05 J- 10.1 J- 1.38 J- 12.2 J- 5.57 J- 0.57 J- 10.5 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-123 CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126

5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/19/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/18/2016

0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0

9.29 J- 0.58 J- 10.8 J- 6.61 J- 0.92 J- 8.31 J- 8.91 J- 0.97 J- 6.31 J- 5.3 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-126 CFSB-127 CFSB-127 CFSB-127 CFSB-128 CFSB-128 CFSB-128 CFSB-129 CFSB-129 CFSB-129

5/18/2016 5/18/2016 5/18/2016 5/18/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016 5/24/2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12 CFSB-128-SO-0-0.5 CFSB-128-SO-0.5-2.0 CFSB-128-SO-10-12 CFSB-129-SO-0-0.5 CFSB-129-SO-0.5-2.0 CFSB-129-SO-10-12

0.75 J- 3.93 J- 1.54 J- 2.61 J- 46.7 J- 63.4 J- 10.6 J- 214 J- 203 J- 123 J-

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-130 CFSB-130 CFSB-131 CFSB-131 CFSB-131 CFSB-131 CFSB-132 CFSB-132 CFSB-132 CFSB-133

6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/17/2016 6/3/2016 6/3/2016 6/3/2016 6/3/2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 18 - 20 22 - 23 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-130-SO-0.5-2 CFSB-130-SO-10-12 CFSB-131-SO-0.5-2 CFSB-131-SO-10-12 CFSB-131-SO-18-20 CFSB-131-SO-22-23 CFSB-132-SO-0-0.5 CFSB-132-SO-0.5-2 CFSB-132-SO-10-12 CFSB-133-SO-0-0.5

2.46 232 J- 3.82 86.7 J- 1.93 46.1 1.78 J 0.31 J 0.24 UJ 2.4 J

NA NA NA NA NA NA NA NA NA NA
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Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSB-133 CFSB-133 CFSDP-001 CFSDP-002 CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011 CFSDP-012 CFSDP-012 CFSDP-013 CFSDP-017

6/3/2016 6/3/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/6/2016 9/8/2016

0.5 - 2 10 - 12 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSB-133-SO-0.5-2 CFSB-133-SO-10-12 CFSDP-001-SO CFSDP-002-SO CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO CFSDP-012-SO CFSDP-DUP1-SO CFSDP-013-SO CFSDP-017-SO

0.92 J 0.21 UJ 0.78 J 0.36 J 1.69 0.65 J 1.62 4.27 1.62 1.3 1.57 1.81 0.83 J

NA NA 8950 7990 15000 8800 42500 92200 51500 61500 61000 183000 7640 

ROUX ASSOCIATES, INC. Page 288 of 289  2476.0001Y002.142/WKB



Table L6. General Chemistry in Soil Samples from Site-wide Soil Boring and Monitoring Well Locations

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Fluoride 310 4700 12 mg/kg

Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFSDP-021 CFSDP-022

9/6/2016 9/6/2016

0 - 0.5 0 - 0.5

CFSDP-021-SO CFSDP-022-SO

2.6 3.79 

23200 129000 
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g 0.039 J 2.01 0.0201 0.027 J 1.03 0.0103 0.026 J 1.01 0.0101 0.52 99.8 0.998
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g 0.023 J 0.48 0.0048 0.018 J 0.26 0.0026 0.018 J 0.26 0.0026 0.29 26.9 0.269
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g 0.028 J 0.078 0.00078 0.022 J 0.041 0.00041 0.021 U 0.0105 0.000105 0.34 U 0.17 0.0017
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g 0.025 J 0.057 0.0057 0.021 U 0.0105 0.00105 0.021 U 0.0105 0.00105 0.089 J 3.42 0.342
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g 0.027 J 0.14 0.014 0.027 J 0.073 0.0073 0.024 U 0.012 0.0012 0.22 J 2.56 0.256
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g 0.023 J 0.12 0.012 0.019 J 0.075 0.0075 0.019 U 0.0095 0.00095 0.081 J 5.07 0.507
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g 0.025 J 0.076 0.0076 0.024 U 0.012 0.0012 0.022 J 0.038 0.0038 0.2 J 0.76 0.076
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g 0.02 J 0.11 0.011 0.016 J 0.091 0.0091 0.016 J 0.064 0.0064 0.069 J 4.6 0.46
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g 0.026 U 0.013 0.0013 0.026 U 0.013 0.0013 0.023 U 0.0115 0.00115 0.21 U 0.105 0.0105
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g 0.041 U 0.0205 0.0205 0.035 U 0.0175 0.0175 0.041 U 0.0205 0.0205 0.12 J 1.21 1.21
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g 0.028 U 0.014 0.00042 0.025 U 0.0125 0.000375 0.026 U 0.013 0.00039 0.059 J 1.59 0.0477
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g 0.026 U 0.013 0.0013 0.026 U 0.013 0.0013 0.024 U 0.012 0.0012 0.21 J 0.54 0.054
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g 0.029 U 0.0145 0.00435 0.026 U 0.013 0.0039 0.027 U 0.0135 0.00405 0.061 J 1.71 0.513
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g 0.029 U 0.0145 0.0145 0.028 U 0.014 0.014 0.032 U 0.016 0.016 0.075 J 0.58 0.58
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g 0.023 J 0.089 0.0089 0.022 J 0.048 0.0048 0.021 J 0.093 0.0093 0.33 5.26 0.526
OCDD 22 4.8 0.059 0.0003 pg/g 0.045 21.2 0.00636 0.038 11.8 0.00354 0.037 J 7.13 0.002139 0.41 664 0.1992
OCDF 22 4.8 0.059 0.0003 pg/g 0.025 J 1.99 0.000597 0.022 J 0.93 0.000279 0.024 U 0.012 0.0000036 0.073 97.2 0.02916
Total HpCDD - - - - pg/g J 0.039 J 0.027 J 0.026 0.52
Total HpCDF - - - - pg/g J 0.026 J 0.02 J 0.02 0.31
Total HxCDD - - - - pg/g J 0.023 J 0.019 J 0.019 0.08
Total HxCDF - - - - pg/g J 0.026 J 0.025 J 0.023 0.21
Total PeCDD - - - - pg/g U 0.041 U 0.035 U 0.041 J 0.12
Total PeCDF - - - - pg/g J 0.029 J 0.026 J 0.026 0.06
Total TCDD - - - - pg/g J 0.029 U 0.028 J 0.032 0.075
Total TCDF - - - - pg/g J 0.023 J 0.022 J 0.021 0.094
Total TEQ 22 4.8 0.059 pg/g 0.134207 0.086454 0.0809376 6.07926

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

CFMW-040
6/28/2016

0 - 0.5
CFMW-040-SO-0-0.5

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

CFMW-038
6/25/2016

10 - 12
CFMW-038-SO-10-12

CFMW-038
6/25/2016

0 - 0.5
CFMW-038-SO-0-0.5

CFMW-038
6/25/2016

0.5 - 2
CFMW-038-SO-0.5-2
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.026 U 0.013 0.00013 0.028 J 1.12 0.0112 0.96 50.9 0.509 0.031 J 0.58 0.0058
0.022 U 0.011 0.00011 0.022 J 0.31 0.0031 1.47 J 15.5 0.155 0.028 U 0.014 0.00014
0.027 U 0.0135 0.000135 0.027 U 0.0135 0.000135 1.89 U 0.945 0.00945 0.033 U 0.0165 0.000165
0.021 U 0.0105 0.00105 0.021 U 0.0105 0.00105 0.54 J 1.52 0.152 0.032 U 0.016 0.0016
0.019 J 0.048 0.0048 0.016 J 0.035 0.0035 0.46 J 1.77 0.177 0.046 U 0.023 0.0023
0.02 U 0.01 0.001 0.02 J 0.096 0.0096 0.52 J 2.72 0.272 0.03 U 0.015 0.0015

0.017 U 0.0085 0.00085 0.014 J 0.026 0.0026 0.42 J 1.05 0.105 0.042 U 0.021 0.0021
0.017 J 0.071 0.0071 0.017 J 0.063 0.0063 0.46 J 2.47 0.247 0.025 J 0.061 0.0061
0.018 U 0.009 0.0009 0.015 U 0.0075 0.00075 0.47 U 0.235 0.0235 0.044 U 0.022 0.0022
0.034 U 0.017 0.017 0.035 U 0.0175 0.0175 0.58 U 0.29 0.29 0.052 U 0.026 0.026
0.027 U 0.0135 0.000405 0.024 U 0.012 0.00036 0.3 U 0.15 0.0045 0.038 U 0.019 0.00057
0.018 J 0.031 0.0031 0.015 U 0.0075 0.00075 0.45 J 1.47 0.147 0.045 U 0.0225 0.00225
0.028 U 0.014 0.0042 0.025 U 0.0125 0.00375 0.31 U 0.155 0.0465 0.04 U 0.02 0.006
0.034 U 0.017 0.017 0.029 U 0.0145 0.0145 0.33 U 0.165 0.165 0.049 U 0.0245 0.0245
0.044 U 0.022 0.0022 0.019 J 0.11 0.011 0.24 J 1.16 0.116 0.028 U 0.014 0.0014
0.04 J 3.02 0.000906 0.032 J 7.1 0.00213 1.02 369 0.1107 0.042 J 4.12 0.001236

0.027 U 0.0135 0.00000405 0.023 J 0.97 0.000291 0.43 J 36.8 0.01104 0.041 U 0.0205 0.00000615
J 0.026 J 0.028 0.96 J 0.031
J 0.025 J 0.024 1.68 J 0.031
J 0.019 J 0.019 J 0.51 J 0.029
J 0.018 J 0.015 J 0.45 U 0.046
U 0.034 U 0.035 U 0.58 U 0.052
U 0.028 J 0.024 J 0.31 U 0.04
J 0.034 J 0.029 U 0.33 U 0.049
J 0.044 J 0.019 J 0.24 U 0.028

0.06089005 0.088516 2.54069 0.08386715

CFMW-040
6/28/2016

0.5 - 2
CFMW-040-SO-0.5-2

CFSB-073
6/1/2016
0 - 0.5

CFSB-073-SO-0-0.5

CFMW-040
6/28/2016

10 - 12
CFMW-040-SO-10-12

CFSB-073
6/1/2016
0.5 - 2

CFSB-073-SO-0.5-2
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.12 6.5 0.065 0.19 47.1 0.471 0.043 J 1.72 0.0172 0.074 6.82 0.0682
0.054 J 1.61 0.0161 0.27 12.7 0.127 0.02 U 0.01 0.0001 0.049 J 1.34 0.0134
0.065 U 0.0325 0.000325 0.35 J 1.77 0.0177 0.024 U 0.012 0.00012 0.063 UJ 0.063 0.00063
0.03 U 0.015 0.0015 0.091 UJ 0.091 0.0091 0.034 U 0.017 0.0017 0.068 UJ 0.068 0.0068

0.047 J 0.1 0.01 0.17 J 2.04 0.204 0.044 J 0.088 0.0088 0.071 J 0.28 0.028
0.027 J 0.3 0.03 0.088 J 3.13 0.313 0.031 J 0.15 0.015 0.066 J 0.42 0.042
0.042 J 0.049 0.0049 0.16 J 0.96 0.096 0.04 U 0.02 0.002 0.065 J 0.12 0.012
0.023 J 0.16 0.016 0.077 J 1.71 0.171 0.027 J 0.099 0.0099 0.057 UJ 0.057 0.0057
0.045 U 0.0225 0.00225 0.18 UJ 0.18 0.018 0.042 U 0.021 0.0021 0.072 UJ 0.072 0.0072
0.038 J 0.09 0.09 0.14 J 0.44 0.44 0.047 U 0.0235 0.0235 0.13 UJ 0.13 0.13
0.026 U 0.013 0.00039 0.15 J 0.9 0.027 0.037 U 0.0185 0.000555 0.17 UJ 0.17 0.0051
0.045 U 0.0225 0.00225 0.17 UJ 0.17 0.017 0.043 U 0.0215 0.00215 0.069 UJ 0.069 0.0069
0.027 U 0.0135 0.00405 0.16 J 0.87 0.261 0.038 U 0.019 0.0057 0.17 UJ 0.17 0.051
0.03 U 0.015 0.015 0.13 J 0.44 0.44 0.034 U 0.017 0.017 0.16 UJ 0.16 0.16

0.021 J 0.083 0.0083 1.6 UJ 1.6 0.16 0.032 J 0.1 0.01 0.17 J 0.81 0.081
0.12 52.8 0.01584 0.21 400 0.12 0.043 13.3 0.00399 0.054 58.3 0.01749

0.039 J 6.72 0.002016 0.067 41.4 0.01242 0.031 U 0.0155 0.00000465 0.031 J 2.16 0.000648
0.12 0.19 J 0.043 0.074

0.059 0.31 J 0.022 J 0.056
J 0.027 J 0.085 J 0.031 J 0.064
J 0.045 J 0.17 J 0.042 J 0.069
J 0.038 J 0.14 U 0.047 UJ 0.13
J 0.026 J 0.15 J 0.037 UJ 0.17
J 0.03 J 0.13 J 0.034 UJ 0.16
J 0.021 J 0.17 J 0.032 J 0.17

0.283921 2.90422 0.11981965 0.636068

CFSB-074
6/1/2016
0.5 - 2

CFSB-074-SO-0.5-2

CFSB-074
6/1/2016
10 - 12

CFSB-074-SO-10-12

CFSB-073
6/1/2016
10 - 12

CFSB-073-SO-10-12

CFSB-074
6/1/2016
0 - 0.5

CFSB-074-SO-0-0.5
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.55 J 16.2 0.162 0.031 J 2.91 0.0291 0.052 5.89 0.0589 0.029 U 0.0145 0.000145
0.89 J 6.16 0.0616 0.014 J 0.72 0.0072 0.038 J 1.99 0.0199 0.03 U 0.015 0.00015
1.14 U 0.57 0.0057 0.016 UJ 0.016 0.00016 0.049 U 0.0245 0.000245 0.039 U 0.0195 0.000195
0.25 J 0.67 0.067 0.015 J 0.037 0.0037 0.044 J 0.3 0.03 0.03 U 0.015 0.0015
0.36 J 0.58 0.058 0.017 J 0.11 0.011 0.058 J 0.4 0.04 0.037 U 0.0185 0.00185
0.24 J 1.15 0.115 0.014 J 0.13 0.013 0.043 J 0.49 0.049 0.029 U 0.0145 0.00145
0.33 J 0.45 0.045 0.015 J 0.062 0.0062 0.053 J 0.29 0.029 0.034 J 0.067 0.0067
0.21 J 1.42 0.142 0.012 J 0.087 0.0087 0.037 J 0.51 0.051 0.026 U 0.013 0.0013
0.37 U 0.185 0.0185 0.016 UJ 0.016 0.0016 0.059 J 0.16 0.016 0.037 U 0.0185 0.00185
0.34 U 0.17 0.17 0.018 J 0.028 0.028 0.049 J 0.17 0.17 0.05 U 0.025 0.025
0.21 U 0.105 0.00315 0.015 UJ 0.015 0.00045 0.046 J 0.2 0.006 0.042 U 0.021 0.00063
0.35 U 0.175 0.0175 0.016 J 0.04 0.004 0.056 J 0.17 0.017 0.036 U 0.018 0.0018
0.21 U 0.105 0.0315 0.015 J 0.065 0.0195 0.047 J 0.15 0.045 0.042 U 0.021 0.0063
0.23 U 0.115 0.115 0.016 UJ 0.016 0.016 0.036 U 0.018 0.018 0.029 U 0.0145 0.0145
0.16 J 1.22 0.122 0.014 J 0.24 0.024 0.026 J 0.49 0.049 0.024 U 0.012 0.0012
0.52 108 0.0324 0.029 J 24.9 0.00747 0.038 40.3 0.01209 0.025 U 0.0125 0.00000375
0.25 J 11.9 0.00357 0.012 J 1.95 0.000585 0.03 J 5.31 0.001593 0.025 U 0.0125 0.00000375

0.55 J 0.031 0.052 J 0.029
J 1.02 J 0.015 0.044 J 0.035
J 0.23 J 0.014 J 0.041 J 0.028
J 0.35 J 0.016 J 0.056 J 0.036
U 0.34 J 0.018 J 0.049 U 0.05
J 0.21 J 0.015 J 0.046 U 0.042
J 0.23 J 0.016 J 0.036 U 0.029
J 0.16 J 0.014 0.026 J 0.024

1.16992 0.180665 0.612728 0.0645775

CFSB-075
6/1/2016
0.5 - 2

CFSB-075-SO-0.5-2

CFSB-075
6/1/2016
0 - 0.5

CFSB-075-SO-0-0.5

CFSB-079
6/1/2016
0 - 0.5

CFSB-079-SO-0-0.5

CFSB-075
6/1/2016
10 - 12

CFSB-075-SO-10-12
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.018 U 0.009 0.00009 0.058 J 3.99 0.0399 0.023 U 0.0115 0.000115 4.42 312 3.12
0.021 U 0.0105 0.000105 0.022 J 0.94 0.0094 0.027 U 0.0135 0.000135 1.3 66.4 0.664
0.027 U 0.0135 0.000135 0.026 U 0.013 0.00013 0.034 U 0.017 0.00017 1.67 U 0.835 0.00835
0.023 U 0.0115 0.00115 0.024 J 0.064 0.0064 0.031 U 0.0155 0.00155 0.54 J 2.34 0.234
0.028 U 0.014 0.0014 0.046 U 0.023 0.0023 0.023 U 0.0115 0.00115 1.2 J 9.63 0.963
0.022 U 0.011 0.0011 0.022 J 0.16 0.016 0.03 U 0.015 0.0015 0.53 J 10.8 1.08
0.026 U 0.013 0.0013 0.042 U 0.021 0.0021 0.022 J 0.044 0.0044 1.09 J 2.86 0.286
0.019 U 0.0095 0.00095 0.019 J 0.1 0.01 0.026 U 0.013 0.0013 0.46 J 5.14 0.514
0.029 U 0.0145 0.00145 0.044 U 0.022 0.0022 0.024 U 0.012 0.0012 1.22 U 0.61 0.061
0.039 U 0.0195 0.0195 0.032 U 0.016 0.016 0.035 U 0.0175 0.0175 0.69 U 0.345 0.345
0.036 U 0.018 0.00054 0.03 U 0.015 0.00045 0.031 U 0.0155 0.000465 0.48 J 2.1 0.063
0.028 U 0.014 0.0014 0.045 U 0.0225 0.00225 0.023 U 0.0115 0.00115 1.17 J 4.58 0.458
0.036 U 0.018 0.0054 0.031 U 0.0155 0.00465 0.031 U 0.0155 0.00465 0.49 J 1.88 0.564
0.044 U 0.022 0.022 0.029 U 0.0145 0.0145 0.022 U 0.011 0.011 0.58 U 0.29 0.29
0.038 U 0.019 0.0019 0.024 J 0.17 0.017 0.019 U 0.0095 0.00095 0.52 J 2.02 0.202
0.024 U 0.012 0.0000036 0.052 33.3 0.00999 0.022 U 0.011 0.0000033 3.74 4350 1.305
0.025 U 0.0125 0.00000375 0.024 J 2.33 0.000699 0.021 U 0.0105 0.00000315 0.59 J 79.6 0.02388

J 0.018 0.058 J 0.023 4.42
J 0.024 J 0.024 J 0.03 1.49
U 0.023 J 0.022 J 0.029 J 0.51
U 0.029 J 0.044 J 0.023 1.17
U 0.039 U 0.032 U 0.035 U 0.69
U 0.036 J 0.03 U 0.031 J 0.48
U 0.044 J 0.029 U 0.022 U 0.58
U 0.038 J 0.024 U 0.019 J 0.52

0.05842735 0.153969 0.04724145 10.18123

CFSB-080
6/1/2016
0.5 - 2

CFSB-080-SO-0.5-2

CFSB-079
6/1/2016
0.5 - 2

CFSB-079-SO-0.5-2

CFSB-080
6/1/2016
0 - 0.5

CFSB-080-SO-0-0.5

CFSB-079
6/1/2016
10 - 12

CFSB-079-SO-10-12
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.39 79.8 0.798 2.05 111 1.11 0.023 U 0.0115 0.000115 0.034 U 0.017 0.00017
0.18 18 0.18 1 J 21.7 0.217 0.027 U 0.0135 0.000135 0.024 U 0.012 0.00012
0.24 U 0.12 0.0012 1.29 U 0.645 0.00645 0.035 U 0.0175 0.000175 0.03 U 0.015 0.00015

0.047 J 0.47 0.047 0.27 J 0.86 0.086 0.024 U 0.012 0.0012 0.028 U 0.014 0.0014
0.1 J 2.35 0.235 0.37 J 3.07 0.307 0.038 J 0.14 0.014 0.032 J 0.053 0.0053

0.046 J 2.53 0.253 0.26 J 3.13 0.313 0.023 J 0.11 0.011 0.027 J 0.076 0.0076
0.095 J 0.84 0.084 0.34 J 0.98 0.098 0.035 J 0.11 0.011 0.029 U 0.0145 0.00145
0.04 J 0.99 0.099 0.23 J 2.08 0.208 0.02 U 0.01 0.001 0.024 U 0.012 0.0012
0.11 U 0.055 0.0055 0.38 U 0.19 0.019 0.038 J 0.077 0.0077 0.033 U 0.0165 0.00165

0.055 J 0.16 0.16 0.3 U 0.15 0.15 0.035 U 0.0175 0.0175 0.038 U 0.019 0.019
0.074 J 0.54 0.0162 0.22 J 0.66 0.0198 0.041 J 0.11 0.0033 0.053 U 0.0265 0.000795

0.1 J 0.36 0.036 0.36 J 1.7 0.17 0.037 U 0.0185 0.00185 0.031 U 0.0155 0.00155
0.075 J 0.48 0.144 0.22 J 0.6 0.18 0.041 U 0.0205 0.00615 0.053 U 0.0265 0.00795
0.028 U 0.014 0.014 0.23 U 0.115 0.115 0.042 U 0.021 0.021 0.03 U 0.015 0.015
0.027 J 0.28 0.028 0.18 J 0.79 0.079 0.044 J 0.1 0.01 0.031 U 0.0155 0.00155
0.59 1160 0.348 1.52 1730 0.519 0.033 J 9.36 0.002808 0.029 13.1 0.00393

0.032 23.4 0.00702 0.25 J 31 0.0093 0.027 U 0.0135 0.00000405 0.023 U 0.0115 0.00000345
0.39 2.05 J 0.023 J 0.034
0.21 1.14 J 0.031 J 0.027

0.044 J 0.25 J 0.022 J 0.026
0.1 0.36 J 0.037 J 0.031

J 0.055 U 0.3 U 0.035 U 0.038
0.075 J 0.22 J 0.041 U 0.053

J 0.028 U 0.23 U 0.042 J 0.03
0.027 J 0.18 J 0.044 U 0.031

2.45592 3.60655 0.10893705 0.06881845

6/1/2016
0 - 0.5

CFSB-082-SO-0-0.5

CFSB-080
6/1/2016
10 - 12

CFSB-080-SO-10-12

CFSB-082
6/1/2016
0.5 - 2

CFSB-082-SO-0.5-2

CFSB-082 CFSB-082
6/1/2016
10 - 12

CFSB-082-SO-10-12
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.32 J 24.8 0.248 0.085 J 5.06 0.0506 0.03 J 0.6 0.006 0.35 J 23.4 0.234
0.2 J 9.64 0.0964 0.049 J 1.85 0.0185 0.02 U 0.01 0.0001 0.18 J 4.94 0.0494

0.24 J 0.86 0.0086 0.059 U 0.0295 0.000295 0.024 U 0.012 0.00012 0.22 J 0.65 0.0065
0.21 J 0.61 0.061 0.041 U 0.0205 0.00205 0.027 U 0.0135 0.00135 0.25 U 0.125 0.0125
0.32 J 1.35 0.135 0.072 J 0.33 0.033 0.042 U 0.021 0.0021 0.4 U 0.2 0.02
0.19 J 1.44 0.144 0.037 J 0.45 0.045 0.024 U 0.012 0.0012 0.23 J 1.57 0.157
0.29 J 0.78 0.078 0.065 U 0.0325 0.00325 0.038 U 0.019 0.0019 0.36 U 0.18 0.018
0.17 J 0.8 0.08 0.032 J 0.31 0.031 0.021 J 0.031 0.0031 0.19 J 0.9 0.09
0.3 U 0.15 0.015 0.069 U 0.0345 0.00345 0.041 U 0.0205 0.00205 0.39 U 0.195 0.0195

0.31 U 0.155 0.155 0.056 J 0.094 0.094 0.04 U 0.02 0.02 0.39 U 0.195 0.195
0.3 J 0.61 0.0183 0.049 J 0.17 0.0051 0.026 U 0.013 0.00039 0.22 U 0.11 0.0033

0.31 J 0.5 0.05 0.069 J 0.13 0.013 0.041 U 0.0205 0.00205 0.39 U 0.195 0.0195
0.31 J 0.45 0.135 0.051 U 0.0255 0.00765 0.027 U 0.0135 0.00405 0.23 U 0.115 0.0345
0.29 U 0.145 0.145 0.048 U 0.024 0.024 0.03 U 0.015 0.015 0.33 U 0.165 0.165
0.24 J 2.14 0.214 0.037 J 0.39 0.039 0.031 U 0.0155 0.00155 0.28 J 1.41 0.141
0.32 179 0.0537 0.069 34.1 0.01023 0.067 J 4.22 0.001266 0.45 156 0.0468
0.22 J 22.2 0.00666 0.04 J 4.06 0.001218 0.046 U 0.023 0.0000069 0.28 J 11.1 0.00333

0.32 0.085 J 0.03 0.35
J 0.22 J 0.054 J 0.022 J 0.2
J 0.19 J 0.037 J 0.024 J 0.22
J 0.3 J 0.069 U 0.042 J 0.38
U 0.31 J 0.056 U 0.04 U 0.39
J 0.31 J 0.05 J 0.027 J 0.23
J 0.29 U 0.048 U 0.03 U 0.33

0.24 0.037 U 0.031 J 0.28
1.64366 0.381343 0.0622329 1.21533

CFSB-084

CFSB-086-SO-0-0.5

5/27/2016
0.5 - 2

CFSB-084-SO-0.5-2

CFSB-084
5/27/2016

10 - 12
CFSB-084-SO-10-12

CFSB-084
5/27/2016

0 - 0.5
CFSB-084-SO-0-0.5

CFSB-086
5/26/2016

0 - 0.5
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.038 J 2.46 0.0246 0.16 13.2 0.132 0.18 J 16.4 0.164 0.098 J 5.19 0.0519
0.02 U 0.01 0.0001 0.049 J 2.38 0.0238 0.13 J 3.1 0.031 0.04 J 1.29 0.0129

0.024 U 0.012 0.00012 0.059 J 0.29 0.0029 0.15 U 0.075 0.00075 0.048 U 0.024 0.00024
0.024 J 0.064 0.0064 0.037 J 0.2 0.02 0.17 U 0.085 0.0085 0.04 U 0.02 0.002
0.035 J 0.15 0.015 0.054 J 0.34 0.034 0.28 U 0.14 0.014 0.051 J 0.4 0.04
0.022 J 0.15 0.015 0.034 J 0.62 0.062 0.15 J 1.19 0.119 0.036 J 0.37 0.037
0.031 J 0.091 0.0091 0.049 J 0.16 0.016 0.25 U 0.125 0.0125 0.046 J 0.14 0.014
0.018 J 0.084 0.0084 0.029 J 0.38 0.038 0.13 J 0.98 0.098 0.031 J 0.19 0.019
0.033 U 0.0165 0.00165 0.052 U 0.026 0.0026 0.27 U 0.135 0.0135 0.048 J 0.052 0.0052
0.061 U 0.0305 0.0305 0.049 J 0.17 0.17 0.26 U 0.13 0.13 0.066 U 0.033 0.033
0.034 U 0.017 0.00051 0.033 J 0.12 0.0036 0.16 J 0.47 0.0141 0.046 J 0.23 0.0069
0.034 J 0.04 0.004 0.052 J 0.11 0.011 0.27 U 0.135 0.0135 0.049 J 0.14 0.014
0.035 U 0.0175 0.00525 0.035 J 0.11 0.033 0.17 J 0.52 0.156 0.048 J 0.24 0.072
0.034 U 0.017 0.017 0.031 U 0.0155 0.0155 0.2 U 0.1 0.1 0.039 U 0.0195 0.0195
0.028 J 0.22 0.022 0.019 J 0.33 0.033 0.16 J 2.16 0.216 0.034 J 0.94 0.094
0.041 17.4 0.00522 0.072 80.3 0.02409 0.22 108 0.0324 0.085 37.4 0.01122
0.022 U 0.011 0.0000033 0.027 J 5.11 0.001533 0.16 J 7.9 0.00237 0.044 J 3.09 0.000927

J 0.038 0.16 0.18 0.098
J 0.022 0.054 J 0.14 J 0.044
J 0.021 J 0.033 J 0.15 J 0.036
J 0.033 J 0.052 J 0.27 J 0.048
U 0.061 J 0.049 U 0.26 J 0.066
J 0.035 J 0.034 J 0.16 J 0.047
J 0.034 J 0.031 J 0.2 J 0.039
J 0.028 0.019 0.16 0.034

0.1648533 0.623023 1.12562 0.433787

5/26/2016
0 - 0.5

CFSB-087-SO-0-0.5

5/26/2016
0.5 - 2

CFSB-087-SO-0.5-2

CFSB-086
5/26/2016

0.5 - 2
CFSB-086-SO-0.5-2

CFSB-087 CFSB-087CFSB-086
5/26/2016

10 - 12
CFSB-086-SO-10-12
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.044 J 3.1 0.031 0.23 J 21.3 0.213 0.3 19.6 0.196 0.031 J 0.94 0.0094
0.02 J 0.85 0.0085 0.14 J 7.18 0.0718 0.18 5.63 0.0563 0.019 U 0.0095 0.000095

0.024 U 0.012 0.00012 0.17 U 0.085 0.00085 0.22 U 0.11 0.0011 0.023 U 0.0115 0.000115
0.035 J 0.098 0.0098 0.14 J 0.33 0.033 0.29 J 0.56 0.056 0.025 J 0.057 0.0057
0.051 J 0.25 0.025 0.23 J 0.92 0.092 0.33 J 0.52 0.052 0.033 J 0.075 0.0075
0.032 J 0.23 0.023 0.13 J 1.25 0.125 0.26 J 0.96 0.096 0.023 J 0.13 0.013
0.046 U 0.023 0.0023 0.21 U 0.105 0.0105 0.3 U 0.15 0.015 0.029 J 0.055 0.0055
0.028 J 0.17 0.017 0.11 J 0.78 0.078 0.22 J 0.97 0.097 0.02 J 0.099 0.0099
0.049 U 0.0245 0.00245 0.22 U 0.11 0.011 0.32 U 0.16 0.016 0.031 U 0.0155 0.00155
0.039 J 0.049 0.049 0.21 U 0.105 0.105 0.47 U 0.235 0.235 0.036 J 0.078 0.078
0.033 J 0.14 0.0042 0.16 U 0.08 0.0024 0.38 U 0.19 0.0057 0.038 U 0.019 0.00057
0.05 J 0.097 0.0097 0.23 J 0.28 0.028 0.32 U 0.16 0.016 0.032 J 0.044 0.0044

0.034 J 0.11 0.033 0.17 U 0.085 0.0255 0.4 U 0.2 0.06 0.039 U 0.0195 0.00585
0.032 U 0.016 0.016 0.18 U 0.09 0.09 0.42 U 0.21 0.21 0.034 U 0.017 0.017
0.026 J 0.54 0.054 0.15 J 1.31 0.131 0.36 1.09 0.109 0.026 J 0.069 0.0069
0.043 24.5 0.00735 0.23 145 0.0435 0.44 111 0.0333 0.06 J 6.25 0.001875
0.024 J 1.84 0.000552 0.21 J 23.2 0.00696 0.26 17.3 0.00519 0.039 U 0.0195 0.00000585

0.044 0.23 0.3 J 0.031
J 0.022 J 0.16 0.2 J 0.021
J 0.032 J 0.13 0.26 J 0.023
J 0.049 J 0.22 0.32 J 0.031
J 0.039 U 0.21 U 0.47 J 0.036
J 0.033 J 0.17 J 0.39 U 0.039
J 0.032 J 0.18 U 0.42 U 0.034

0.026 J 0.15 0.3 J 0.026
0.292972 1.06751 1.25959 0.16736085

CFSB-088
5/26/2016

10 - 12
CFSB-088-SO-10-12

CFSB-088
5/26/2016

0 - 0.5
CFSB-088-SO-0-0.5

CFSB-087
5/26/2016

10 - 12
CFSB-087-SO-10-12

CFSB-088
5/26/2016

0.5 - 2
CFSB-088-SO-0.5-2
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Table L7. Dioxins and Furans in Soil Samples from Soil Boring and Monitoring Well Locations
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Industrial
Soil RSL for 2,3,7,8-

TCDD

EPA Residential
Soil RSL for 2,3,7,8-

TCDD

EPA Human Health 
Protection of GW -
Risk-based SSL for 

2,3,7,8-TCDD TEF Unit
1,2,3,4,6,7,8-HpCDD 22 4.8 0.059 0.01 pg/g
1,2,3,4,6,7,8-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8,9-HpCDF 22 4.8 0.059 0.01 pg/g
1,2,3,4,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,4,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDD 22 4.8 0.059 0.1 pg/g
1,2,3,7,8,9-HxCDF 22 4.8 0.059 0.1 pg/g
1,2,3,7,8-PeCDD 22 4.8 0.059 1 pg/g
1,2,3,7,8-PeCDF 22 4.8 0.059 0.03 pg/g
2,3,4,6,7,8-HxCDF 22 4.8 0.059 0.1 pg/g
2,3,4,7,8-PeCDF 22 4.8 0.059 0.3 pg/g
2,3,7,8-TCDD 22 4.8 0.059 1 pg/g
2,3,7,8-TCDF 22 4.8 0.059 0.1 pg/g
OCDD 22 4.8 0.059 0.0003 pg/g
OCDF 22 4.8 0.059 0.0003 pg/g
Total HpCDD - - - - pg/g
Total HpCDF - - - - pg/g
Total HxCDD - - - - pg/g
Total HxCDF - - - - pg/g
Total PeCDD - - - - pg/g
Total PeCDF - - - - pg/g
Total TCDD - - - - pg/g
Total TCDF - - - - pg/g
Total TEQ 22 4.8 0.059 pg/g

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water

   Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc DL/RL Qual Conc or 1/2 DL/RL Tef Conc

0.14 14.7 0.147 0.12 9.04 0.0904 0.027 U 0.0135 0.000135
0.063 J 4.18 0.0418 0.038 J 2.43 0.0243 0.019 U 0.0095 0.000095
0.075 J 0.49 0.0049 0.046 U 0.023 0.00023 0.022 U 0.011 0.00011
0.087 J 0.38 0.038 0.046 J 0.25 0.025 0.033 U 0.0165 0.00165
0.09 U 0.045 0.0045 0.053 J 0.31 0.031 0.04 U 0.02 0.002

0.079 J 0.97 0.097 0.042 J 0.53 0.053 0.03 U 0.015 0.0015
0.081 J 0.42 0.042 0.047 J 0.19 0.019 0.036 U 0.018 0.0018
0.068 J 0.67 0.067 0.036 J 0.46 0.046 0.026 U 0.013 0.0013
0.086 U 0.043 0.0043 0.05 U 0.025 0.0025 0.038 U 0.019 0.0019
0.059 J 0.26 0.26 0.053 J 0.22 0.22 0.033 U 0.0165 0.0165
0.058 J 0.29 0.0087 0.038 U 0.019 0.00057 0.025 U 0.0125 0.000375
0.087 J 0.31 0.031 0.051 J 0.12 0.012 0.038 U 0.019 0.0019
0.06 J 0.29 0.087 0.039 J 0.16 0.048 0.026 U 0.013 0.0039

0.038 J 0.14 0.14 0.046 J 0.11 0.11 0.031 U 0.0155 0.0155
0.04 J 1.06 0.106 0.033 J 0.6 0.06 0.021 U 0.0105 0.00105
0.09 104 0.0312 0.084 68.1 0.02043 0.031 J 2.39 0.000717

0.029 J 10.1 0.00303 0.033 J 6.02 0.001806 0.026 U 0.013 0.0000039
0.14 0.12 J 0.027

0.069 0.042 J 0.021
J 0.078 J 0.042 U 0.092
J 0.086 J 0.05 U 0.04
J 0.059 J 0.053 J 0.033
J 0.059 J 0.038 U 0.026
J 0.038 J 0.046 U 0.031

0.04 0.033 U 0.021
1.11343 0.764236 0.0504359

CFSB-092
5/26/2016

10 - 12
CFSB-092-SO-10-12

CFSB-092
5/26/2016

0.5 - 2
CFSB-092-SO-0.5-2

CFSB-092
5/26/2016

0 - 0.5
CFSB-092-SO-0-0.5
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-001 CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-003 CFISS-003 CFISS-004

6/14/2016 6/14/2016 6/14/2016 6/14/2016 7/19/2016 7/19/2016 6/15/2016 6/15/2016 6/15/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-001-SO-0-0.5 CFISS-001-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-004-SO-0-0.5

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg 0.031 U 0.032 U 0.032 U 0.032 U 0.028 UJ 0.029 U 0.031 U 0.031 U 0.032 U

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg 0.027 U 0.028 U 0.028 U 0.028 U 0.025 UJ 0.025 U 0.027 U 0.027 U 0.028 U

1,4-Dioxane 5.3 24 0.000094 mg/kg 0.099 U 0.1 U 0.1 U 0.099 U 0.089 UJ 0.089 U 0.098 U 0.096 U 0.099 U

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg 0.015 U 0.016 U 0.015 U 0.015 U 0.014 UJ 0.014 U 0.015 U 0.015 U 0.015 U

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg 0.035 U 0.035 U 0.035 U 0.035 U 0.031 UJ 0.031 U 0.034 U 0.034 U 0.035 U

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg 0.037 U 0.038 U 0.037 U 0.037 U 0.033 UJ 0.033 U 0.036 U 0.036 U 0.037 U

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg 0.01 U 0.011 U 0.011 U 0.011 U 0.0095 UJ 0.0095 U 0.01 U 0.01 U 0.011 U

2,4-Dichlorophenol 19 250 0.0023 mg/kg 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0078 UJ 0.0079 U 0.0086 U 0.0085 U 0.0087 U

2,4-Dimethylphenol 130 1600 0.042 mg/kg 0.081 U 0.083 U 0.082 U 0.082 U 0.073 UJ 0.074 U 0.081 U 0.079 U 0.081 U

2,4-Dinitrophenol 13 160 0.0044 mg/kg 0.28 UJ 0.28 U 0.28 U 0.28 U 0.25 UJ 0.25 U 0.28 U 0.27 U 0.28 U

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg 0.015 U 0.015 U 0.015 U 0.015 U 0.013 UJ 0.013 U 0.015 U 0.014 U 0.015 U

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg 0.02 U 0.02 U 0.02 U 0.02 U 0.018 UJ 0.018 U 0.019 U 0.019 U 0.02 U

2-Chloronaphthalene 480 6000 0.39 mg/kg 0.0084 U 0.0085 U 0.0084 U 0.0084 U 0.0075 UJ 0.0076 U 0.0083 U 0.0082 U 0.0084 U

2-Chlorophenol 39 580 0.0089 mg/kg 0.0094 U 0.0096 U 0.0095 U 0.0094 U 0.0085 UJ 0.0085 U 0.0093 U 0.0091 U 0.0094 U

2-Methylnaphthalene 24 300 0.019 mg/kg 0.0081 U 0.0083 U 0.011 J 0.0082 U 0.011 J- 0.0074 U 0.066 J 0.04 J 0.073 J

2-Methylphenol 320 4100 0.075 mg/kg 0.016 U 0.016 U 0.016 U 0.016 U 0.014 UJ 0.015 U 0.016 U 0.016 U 0.016 U

2-Nitroaniline 63 800 0.008 mg/kg 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UJ 0.011 U 0.012 U 0.012 U 0.012 U

2-Nitrophenol -- -- -- mg/kg 0.012 U 0.013 U 0.013 U 0.012 U 0.011 UJ 0.011 UJ 0.012 U 0.012 U 0.012 U

3 & 4 Methylphenol -- -- -- mg/kg 0.0098 U 0.01 U 0.0099 U 0.0099 U 0.0089 UJ 0.0089 U 0.0097 U 0.0096 U 0.0098 U

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg 0.041 U 0.042 U 0.042 U 0.041 U 0.037 UJ 0.037 U 0.041 U 0.04 U 0.041 U

3-Nitroaniline -- -- -- mg/kg 0.011 U 0.011 U 0.011 U 0.011 U 0.0099 UJ 0.0099 U 0.011 U 0.011 U 0.011 U

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg 0.098 UJ 0.1 U 0.099 U 0.099 U 0.089 UJ 0.089 U 0.098 U 0.096 U 0.099 U

4-Bromophenyl phenyl ether -- -- -- mg/kg 0.012 U 0.012 U 0.012 U 0.012 U 0.01 UJ 0.011 U 0.012 U 0.011 U 0.012 U

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg 0.016 U 0.016 U 0.016 U 0.016 U 0.014 UJ 0.014 U 0.016 U 0.015 U 0.016 U

4-Chloroaniline 2.7 11 0.00016 mg/kg 0.0095 U 0.0097 U 0.0096 U 0.0096 U 0.0086 UJ 0.0086 U 0.0094 U 0.0093 U 0.0095 U

4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.011 U 0.011 U 0.011 U 0.011 U 0.01 UJ 0.01 U 0.011 U 0.011 U 0.011 U

4-Nitroaniline 25 110 0.0016 mg/kg 0.014 U 0.014 U 0.014 U 0.014 U 0.013 UJ 0.013 U 0.014 U 0.014 U 0.014 U

4-Nitrophenol -- -- -- mg/kg 0.18 U 0.18 U 0.18 U 0.18 U 0.16 UJ 0.16 U 0.18 U 0.17 U 0.18 U

Acenaphthene 360 4500 0.55 mg/kg 0.051 J 0.0091 U 0.045 J 0.009 U 0.04 J- 0.0081 U 0.25 J 0.077 J 0.45 

Acenaphthylene -- -- -- mg/kg 0.0095 U 0.0097 U 0.0096 U 0.0096 U 0.0086 UJ 0.0086 U 0.0094 U 0.0093 U 0.0095 U

Acetophenone 780 12000 0.058 mg/kg 0.008 U 0.0082 U 0.0081 U 0.0081 U 0.0072 UJ 0.0073 U 0.008 U 0.0078 U 0.0081 U

Anthracene 1800 23000 5.8 mg/kg 0.09 J 0.036 U 0.083 J 0.035 U 0.083 J- 0.032 U 0.36 J 0.11 J 1.1 

Atrazine 2.4 10 0.0002 mg/kg 0.016 U 0.017 U 0.017 U 0.017 U 0.015 UJ 0.015 U 0.016 U 0.016 U 0.016 U

Benzaldehyde 170 820 0.0041 mg/kg 0.028 UJ 0.029 U 0.028 U 0.028 U 0.025 UJ 0.025 U 0.028 U 0.027 U 0.028 U

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg 0.41 J- 0.031 U 0.41 0.057 0.37 J- 0.028 U 1.2 0.32 2.8 

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg 0.44 0.011 U 0.45 0.064 0.38 J- 0.01 U 1.4 0.37 2.6 

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg 0.8 J- 0.019 J 0.8 0.14 0.75 J- 0.039 2.3 0.53 3.4 

Benzo[g,h,i]perylene -- -- -- mg/kg 0.43 0.022 U 0.37 0.057 J 0.34 J- 0.019 U 1.4 0.37 1.8 

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg 0.28 J- 0.016 U 0.33 0.052 0.26 J- 0.015 U 0.92 0.22 1.6 

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg 0.011 U 0.012 U 0.012 U 0.012 U 0.01 UJ 0.01 U 0.011 U 0.011 U 0.012 U

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0078 UJ 0.0079 U 0.0086 U 0.0085 U 0.0087 U

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg 0.014 U 0.015 U 0.015 U 0.015 U 0.013 UJ 0.013 U 0.014 U 0.014 U 0.014 U

Butyl benzyl phthalate 290 1200 0.24 mg/kg 0.011 U 0.012 U 0.011 U 0.011 U 0.01 UJ 0.01 U 0.011 U 0.011 U 0.011 U

Caprolactam 3100 40000 0.25 mg/kg 0.027 UJ 0.027 U 0.027 U 0.027 U 0.024 UJ 0.024 U 0.026 U 0.026 U 0.027 U

Carbazole -- -- -- mg/kg 0.072 J 0.0093 U 0.075 J 0.0092 U 0.065 J- 0.0083 U 0.23 J 0.063 J 0.8 

Chrysene 16 290 1.2 mg/kg 0.61 J- 0.013 J 0.68 0.1 J 0.65 J- 0.023 J 1.9 0.42 3.1 

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg 0.13 0.02 U 0.08 0.019 U 0.092 J- 0.017 U 0.4 0.098 0.59 

Dibenzofuran 7.3 100 0.015 mg/kg 0.022 J 0.011 U 0.019 J 0.011 U 0.026 J- 0.01 U 0.13 J 0.036 J 0.19 J

Diethyl phthalate 5100 66000 0.61 mg/kg 0.01 U 0.011 U 0.011 U 0.011 U 0.0095 UJ 0.0095 U 0.01 U 0.01 U 0.011 U

Dimethyl phthalate -- -- -- mg/kg 0.011 U 0.011 U 0.011 U 0.011 U 0.0097 UJ 0.0097 U 0.011 U 0.01 U 0.011 U

Di-n-butyl phthalate 630 8200 0.23 mg/kg 0.011 U 0.011 U 0.011 U 0.011 U 0.01 UJ 0.01 U 0.011 U 0.011 U 0.011 U

Di-n-octyl phthalate 63 820 5.7 mg/kg 0.019 U 0.019 U 0.019 U 0.019 U 0.017 UJ 0.017 U 0.019 U 0.018 U 0.019 U

Fluoranthene 240 3000 8.9 mg/kg 0.87 0.014 J 0.87 0.11 J 0.86 J- 0.021 J 2.6 0.63 6.8 

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-001 CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-003 CFISS-003 CFISS-004

6/14/2016 6/14/2016 6/14/2016 6/14/2016 7/19/2016 7/19/2016 6/15/2016 6/15/2016 6/15/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-001-SO-0-0.5 CFISS-001-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-004-SO-0-0.5

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg 0.031 J 0.0082 U 0.028 J 0.0081 U 0.037 J- 0.0073 U 0.21 J 0.067 J 0.39 

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg 0.015 U 0.015 U 0.015 U 0.015 U 0.013 UJ 0.014 U 0.015 U 0.015 U 0.015 U

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg 0.01 U 0.011 U 0.01 U 0.01 U 0.0094 UJ 0.0094 UJ 0.01 U 0.01 U 0.01 U

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg 0.023 U 0.023 U 0.023 U 0.023 U 0.021 UJ 0.021 U 0.023 U 0.022 U 0.023 U

Hexachloroethane 1.8 8 0.0002 mg/kg 0.013 UJ 0.014 U 0.014 U 0.014 U 0.012 UJ 0.012 UJ 0.013 U 0.013 U 0.014 U

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg 0.44 0.025 U 0.38 0.056 0.38 J- 0.022 U 1.4 0.34 2.1 

Isophorone 570 2400 0.026 mg/kg 0.0079 U 0.0081 U 0.008 U 0.008 U 0.0072 J- 0.0072 U 0.0079 U 0.0077 U 0.0079 U

Naphthalene 3.8 17 0.00054 mg/kg 0.0094 U 0.0096 U 0.025 J 0.0094 U 0.022 J- 0.0085 UJ 0.16 J 0.064 J 0.12 J

Nitrobenzene 5.1 22 0.000092 mg/kg 0.012 U 0.012 U 0.012 U 0.012 U 0.01 UJ 0.011 U 0.012 U 0.011 U 0.012 U

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg 0.012 U 0.013 U 0.013 U 0.012 U 0.011 UJ 0.011 U 0.012 U 0.012 U 0.012 U

N-Nitrosodiphenylamine 110 470 0.067 mg/kg 0.033 UJ 0.034 U 0.034 U 0.034 U 0.03 UJ 0.03 U 0.033 U 0.033 U 0.034 U

Pentachlorophenol 1 4 0.000057 mg/kg 0.045 UJ 0.046 U 0.045 U 0.045 U 0.04 UJ 0.04 U 0.044 U 0.044 U 0.045 U

Phenanthrene -- -- -- mg/kg 0.47 J- 0.01 U 0.48 0.056 J 0.49 J- 0.011 J 1.6 0.42 4.3 

Phenol 1900 25000 0.33 mg/kg 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UJ 0.011 U 0.012 U 0.012 U 0.012 U

Pyrene 180 2300 1.3 mg/kg 0.79 J- 0.017 U 0.86 0.093 J 0.7 J- 0.017 J 1.8 0.5 4.3 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-004 CFISS-005 CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007

6/15/2016 6/16/2016 6/16/2016 6/17/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 7/19/2016 6/17/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-004-SO-0.5-2 CFISS-005-SO-0-0.5 CFISS-005-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-007-SO-0-0.5

0.032 U 0.031 U 0.031 U 1.6 U 0.033 UJ 0.33 U 0.028 U 0.029 U 0.14 U 0.032 U

0.028 U 0.027 U 0.027 U 1.4 U 0.029 U 0.28 U 0.025 U 0.025 U 0.12 U 0.028 U

0.1 U 0.098 U 0.098 U 5.1 U 0.1 UJ 1 U 0.088 U 0.089 U 0.44 U 0.1 U

0.015 U 0.015 U 0.015 U 0.79 U 0.016 U 0.16 U 0.014 U 0.014 U 0.068 U 0.015 U

0.035 U 0.034 U 0.034 U 1.8 U 0.036 U 0.36 U 0.031 U 0.031 U 0.15 U 0.035 U

0.037 U 0.036 U 0.036 U 1.9 U 0.038 UJ 0.38 U 0.033 U 0.033 U 0.16 U 0.037 U

0.011 U 0.01 U 0.01 U 0.54 U 0.011 UJ 0.11 U 0.0094 U 0.0095 U 0.047 U 0.011 U

0.0088 U 0.0086 U 0.0086 U 0.45 U 0.0091 UJ 0.09 U 0.0078 U 0.0079 U 0.039 U 0.0088 U

0.082 U 0.08 U 0.081 U 4.2 U 0.085 UJ 0.84 U 0.073 U 0.074 U 0.36 U 0.082 U

0.28 U 0.28 U 0.28 U 14 U 0.29 UJ 2.9 U 0.25 U 0.25 U 1.2 UJ 0.28 U

0.015 U 0.014 U 0.015 U 0.76 U 0.015 U 0.15 U 0.013 U 0.013 U 0.065 U 0.015 U

0.02 U 0.019 U 0.019 U 1 U 0.021 U 0.2 U 0.018 U 0.018 U 0.087 U 0.02 U

0.0085 U 0.0083 U 0.0083 U 0.43 U 0.0088 UJ 0.086 U 0.0075 U 0.0076 U 0.037 U 0.0085 U

0.0095 U 0.0093 U 0.0093 U 0.49 U 0.0098 UJ 0.097 U 0.0084 U 0.0085 U 0.042 U 0.0095 U

0.0082 U 0.022 J 0.076 J 0.85 J 0.034 J- 0.44 J 0.017 J 0.018 J 0.067 J 0.066 J

0.016 U 0.016 U 0.016 U 0.83 U 0.017 UJ 0.17 U 0.014 U 0.015 U 0.072 U 0.016 U

0.012 U 0.012 U 0.012 U 0.63 U 0.013 U 0.13 U 0.011 U 0.011 U 0.054 U 0.012 U

0.013 U 0.012 U 0.012 U 0.64 U 0.013 UJ 0.13 U 0.011 UJ 0.011 UJ 0.055 UJ 0.013 U

0.0099 U 0.0097 U 0.0097 U 0.51 U 0.01 UJ 0.1 U 0.0088 U 0.0089 U 0.044 U 0.01 U

0.042 U 0.041 U 0.041 U 2.1 U 0.043 U 0.43 U 0.037 U 0.037 U 0.18 U 0.042 U

0.011 U 0.011 U 0.011 U 0.57 U 0.011 U 0.11 U 0.0098 U 0.0099 U 0.049 U 0.011 U

0.1 U 0.098 U 0.098 U 5.1 U 0.1 UJ 1 U 0.088 U 0.089 U 0.44 U 0.1 U

0.012 U 0.012 U 0.012 U 0.6 U 0.012 UJ 0.12 U 0.01 U 0.011 U 0.052 U 0.012 U

0.016 U 0.016 U 0.016 U 0.82 U 0.017 U 0.16 U 0.014 U 0.014 U 0.071 U 0.016 U

0.0096 U 0.0094 U 0.0094 U 0.49 U 0.0099 U 0.098 U 0.0085 U 0.0086 U 0.042 U 0.0096 U

0.011 U 0.011 U 0.011 U 0.57 U 0.012 UJ 0.11 U 0.0099 U 0.01 U 0.049 U 0.011 U

0.014 U 0.014 U 0.014 U 0.72 U 0.015 U 0.14 U 0.012 U 0.013 U 0.062 UJ 0.014 U

0.18 U 0.18 U 0.18 U 9.2 U 0.19 U 1.8 U 0.16 U 0.16 U 0.79 U 0.18 U

0.027 J 0.13 J 0.34 J 7.4 J 0.26 J 2.9 J 0.16 J 0.14 J 0.63 J 0.21 J

0.0096 U 0.0094 U 0.0094 U 0.79 J 0.0099 UJ 0.098 UJ 0.0085 U 0.0086 U 0.042 U 0.0096 U

0.0081 U 0.008 U 0.008 U 0.42 U 0.0084 U 0.083 U 0.0072 U 0.0073 U 0.036 U 0.0082 U

0.044 J 0.2 J 0.58 26 J 0.65 J- 7.6 J 0.52 0.53 2 0.4 

0.017 U 0.016 U 0.016 U 0.85 U 0.017 U 0.17 U 0.015 U 0.015 U 0.073 U 0.017 U

0.028 U 0.028 U 0.028 U 1.5 U 0.029 UJ 0.29 U 0.025 U 0.025 U 0.13 U 0.029 U

0.16 0.7 1.4 77 J 1.8 J- 22 J 1.7 1.7 5.9 1.9 

0.18 0.82 1.6 75 J 1.9 J- 23 J 2 2 6.5 2.2 

0.27 1.4 2.2 100 J 2.4 J- 30 J 2.5 2.6 7.9 3.1 

0.16 J 0.83 1.2 49 J 1.5 19 J 1.6 1.8 6.1 J+ 2.2 

0.082 0.45 0.82 36 J 0.93 13 J 0.99 0.85 2.8 1.3 

0.012 U 0.011 U 0.011 U 0.6 U 0.012 UJ 0.12 U 0.01 U 0.01 U 0.051 U 0.012 U

0.0088 U 0.0086 U 0.0086 U 0.45 U 0.0091 UJ 0.09 U 0.0078 U 0.0079 U 0.039 U 0.0088 U

0.015 U 0.014 U 0.014 U 0.75 U 0.015 UJ 0.15 U 0.013 U 0.013 U 0.064 U 0.015 U

0.012 U 0.011 U 0.011 U 0.59 U 0.012 UJ 0.12 U 0.01 U 0.01 U 0.051 U 0.012 U

0.027 U 0.026 U 0.026 U 1.4 U 0.028 UJ 0.27 U 0.024 U 0.024 U 0.12 U 0.027 U

0.029 J 0.13 J 0.33 J 15 J 0.44 4.4 J 0.3 J 0.31 J 1 J 0.3 J

0.2 J 1.1 1.8 88 J 2 J- 25 J 1.9 1.9 6.5 2.6 

0.043 0.21 0.34 13 J 0.35 J 4.4 J 0.39 0.46 1.6 0.59 

0.012 J 0.062 J 0.21 J 4.5 J 0.17 J- 2.1 J 0.11 J 0.1 J 0.45 J 0.11 J

0.011 U 0.01 U 0.01 U 0.54 U 0.011 U 0.11 U 0.0094 U 0.0095 U 0.047 U 0.011 U

0.011 U 0.011 U 0.011 U 0.56 U 0.011 UJ 0.11 U 0.0096 U 0.0097 U 0.048 U 0.011 U

0.011 U 0.011 U 0.011 U 0.57 U 0.012 U 0.11 U 0.0099 U 0.01 U 0.049 U 0.07 J

0.019 U 0.019 U 0.019 U 0.97 U 0.02 U 0.19 U 0.017 U 0.017 U 0.083 U 0.019 U

0.33 J 1.4 3 130 J 4 J- 40 J 3.7 3.6 10 3.6 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-004 CFISS-005 CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007

6/15/2016 6/16/2016 6/16/2016 6/17/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 7/19/2016 6/17/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-004-SO-0.5-2 CFISS-005-SO-0-0.5 CFISS-005-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-007-SO-0-0.5

0.022 J 0.1 J 0.31 J 7.9 J 0.28 J- 2.9 J 0.17 J 0.17 J 0.68 J 0.15 J

0.015 U 0.015 U 0.015 U 0.78 U 0.016 UJ 0.15 U 0.013 U 0.014 U 0.067 U 0.015 U

0.011 U 0.01 U 0.01 U 0.54 U 0.011 UJ 0.11 U 0.0093 UJ 0.0094 UJ 0.046 UJ 0.011 U

0.023 U 0.023 U 0.023 U 1.2 U 0.024 U 0.24 U 0.021 U 0.021 U 0.1 U 0.023 U

0.014 U 0.013 U 0.013 U 0.7 U 0.014 UJ 0.14 U 0.012 UJ 0.012 UJ 0.06 UJ 0.014 U

0.17 0.89 1.3 54 J 1.5 20 J 1.7 1.9 6.4 2.3 

0.008 U 0.0079 U 0.0079 U 0.41 U 0.0083 UJ 0.082 U 0.0071 U 0.0072 U 0.035 U 0.008 U

0.0095 U 0.047 J 0.16 J 2.5 J 0.17 J- 1.7 J 0.035 J- 0.037 J- 0.18 J- 0.096 J

0.012 U 0.012 U 0.012 U 0.6 U 0.012 UJ 0.12 U 0.01 U 0.011 U 0.052 U 0.012 U

0.013 U 0.012 U 0.012 U 0.64 U 0.013 U 0.13 U 0.011 U 0.011 U 0.055 U 0.013 U

0.034 U 0.033 U 0.033 U 1.7 UJ 0.035 UJ 0.35 UJ 0.03 U 0.03 U 0.15 U 0.034 UJ

0.045 U 0.044 U 0.044 U 2.3 U 0.047 UJ 0.46 U 0.04 U 0.04 U 0.2 U 0.045 U

0.2 J 0.82 2 110 J 2.8 J- 33 J 2.3 2.2 8.3 2.1 

0.012 U 0.012 U 0.012 U 0.63 U 0.013 UJ 0.12 U 0.011 U 0.011 U 0.054 U 0.012 U

0.25 J 1.1 1.9 140 J 2.8 J- 44 J 3.3 3.2 12 3.1 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-007 CFISS-008 CFISS-008 CFISS-008 CFISS-008 CFISS-009 CFISS-009 CFISS-010 CFISS-010

6/17/2016 6/18/2016 6/18/2016 7/26/2016 7/26/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-007-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-009-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-010-SO-0.5-2

0.031 U 0.031 U 0.03 U 0.028 U 0.028 U 0.032 U 0.032 U 0.031 U 0.032 U

0.027 U 0.027 U 0.026 U 0.024 U 0.024 U 0.028 U 0.028 U 0.027 U 0.028 U

0.097 U 0.098 U 0.095 U 0.087 U 0.088 U 0.1 U 0.099 U 0.098 U 0.1 U

0.015 U 0.015 U 0.015 U 0.013 U 0.013 U 0.016 U 0.015 U 0.015 U 0.016 U

0.034 U 0.034 U 0.033 U 0.031 U 0.031 U 0.036 U 0.035 U 0.035 U 0.036 U

0.036 U 0.036 U 0.035 U 0.032 U 0.033 U 0.038 U 0.037 U 0.037 U 0.038 U

0.01 U 0.01 U 0.01 U 0.0092 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.011 U

0.0086 U 0.0086 U 0.0084 U 0.0077 U 0.0077 U 0.009 U 0.0087 U 0.0087 U 0.0089 U

0.08 U 0.081 U 0.078 U 0.071 U 0.072 U 0.083 U 0.081 U 0.081 U 0.083 U

0.27 U 0.28 U 0.27 U 0.25 U 0.25 UJ 0.29 U 0.28 U 0.28 U 0.29 U

0.014 U 0.015 U 0.014 U 0.013 U 0.013 U 0.015 U 0.015 U 0.015 U 0.015 U

0.019 U 0.02 U 0.019 U 0.017 U 0.017 U 0.02 U 0.02 U 0.02 U 0.02 U

0.0082 U 0.0083 U 0.008 U 0.0074 U 0.0074 U 0.0086 U 0.0084 U 0.0083 U 0.0086 U

0.0092 U 0.0093 U 0.009 U 0.0083 U 0.0083 U 0.0096 U 0.0094 U 0.0093 U 0.0096 U

0.22 J 0.015 J 0.0078 U 0.0079 J 0.0082 J 0.0084 U 0.0082 U 0.012 J 0.0083 U

0.016 U 0.016 U 0.015 U 0.014 U 0.014 U 0.017 U 0.016 U 0.016 U 0.016 U

0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.012 U 0.012 U

0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.012 U 0.013 U

0.0097 U 0.0098 U 0.0094 U 0.0086 U 0.0087 U 0.01 U 0.0098 U 0.0098 U 0.01 U

0.041 U 0.041 U 0.04 U 0.036 U 0.037 U 0.042 U 0.041 U 0.041 U 0.042 U

0.011 U 0.011 U 0.01 U 0.0096 U 0.0097 U 0.011 U 0.011 U 0.011 U 0.011 U

0.097 U 0.098 U 0.094 U 0.087 U 0.088 U 0.1 U 0.099 U 0.098 U 0.1 U

0.011 U 0.012 U 0.011 U 0.01 U 0.01 U 0.012 U 0.012 U 0.012 U 0.012 U

0.016 U 0.016 U 0.015 U 0.014 U 0.014 U 0.016 U 0.016 U 0.016 U 0.016 U

0.0093 U 0.0094 U 0.0091 U 0.0084 U 0.0084 U 0.0098 U 0.0095 U 0.0095 U 0.0097 U

0.011 U 0.011 U 0.011 U 0.0097 U 0.0098 U 0.011 U 0.011 U 0.011 U 0.011 U

0.014 U 0.014 U 0.013 U 0.012 U 0.012 U 0.014 U 0.014 U 0.014 U 0.014 U

0.17 U 0.18 U 0.17 U 0.16 U 0.16 U 0.18 U 0.18 U 0.18 U 0.18 U

0.5 0.16 J 0.019 J 0.067 J 0.074 J 0.036 J 0.009 U 0.055 J 0.0091 U

0.029 J 0.0094 U 0.0091 U 0.0084 U 0.0084 U 0.0098 U 0.0095 U 0.0095 U 0.0097 U

0.0079 U 0.008 U 0.0077 U 0.0071 U 0.0071 U 0.0083 U 0.0081 U 0.008 U 0.0082 U

0.93 0.22 J 0.034 U 0.089 J 0.094 J 0.075 J 0.035 U 0.12 J 0.036 U

0.016 U 0.016 U 0.016 U 0.014 U 0.015 U 0.017 U 0.016 U 0.016 U 0.017 U

0.028 U 0.028 U 0.027 U 0.025 U 0.025 U 0.029 U 0.028 U 0.028 U 0.029 U

2.8 0.79 0.11 0.32 0.26 0.68 0.047 0.66 0.089 

2.6 0.96 0.12 0.38 0.3 0.67 0.045 0.75 0.091 

3.1 1.3 0.2 0.53 0.41 1.4 0.068 1.3 0.14 

1.8 1 0.097 J 0.36 0.23 J+ 0.6 0.051 J 0.87 0.058 J

1.3 0.63 0.085 0.16 0.18 0.55 0.031 J 0.44 0.063 

0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U 0.012 U 0.011 U 0.012 U

0.0086 U 0.0086 U 0.0084 U 0.0077 U 0.0077 U 0.009 U 0.0087 U 0.0087 U 0.0089 U

0.014 U 0.014 U 0.014 U 0.013 U 0.013 U 0.015 U 0.014 U 0.014 U 0.015 U

0.011 U 0.011 U 0.011 U 0.01 U 0.01 U 0.012 U 0.011 U 0.011 U 0.012 U

0.026 U 0.026 U 0.025 U 0.023 U 0.024 U 0.027 U 0.027 U 0.026 U 0.027 U

0.58 0.15 J 0.021 J 0.059 J 0.05 J 0.15 J 0.0092 U 0.13 J 0.012 J

2.9 1.1 0.18 J 0.42 0.36 1.1 0.054 J 0.91 0.1 J

0.5 0.019 U 0.024 J 0.069 0.064 0.17 0.019 U 0.24 0.02 U

0.17 J 0.046 J 0.011 U 0.022 J 0.027 J 0.013 J 0.011 U 0.023 J 0.011 U

0.01 U 0.01 U 0.01 U 0.0092 U 0.0093 U 0.011 U 0.011 U 0.01 U 0.011 U

0.011 U 0.011 U 0.01 U 0.0094 U 0.0095 U 0.011 U 0.011 U 0.011 U 0.011 U

0.055 J 0.059 J 0.011 U 0.0097 U 0.0098 U 0.011 U 0.011 U 0.011 U 0.042 J

0.018 U 0.019 U 0.018 U 0.017 U 0.017 U 0.019 U 0.019 U 0.019 U 0.019 U

5.5 1.6 0.25 J 0.66 0.56 1.2 0.088 J 1.3 0.15 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-007 CFISS-008 CFISS-008 CFISS-008 CFISS-008 CFISS-009 CFISS-009 CFISS-010 CFISS-010

6/17/2016 6/18/2016 6/18/2016 7/26/2016 7/26/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-007-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-009-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-010-SO-0.5-2

0.4 0.1 J 0.014 J 0.048 J 0.054 J 0.0083 U 0.0081 U 0.04 J 0.0082 U

0.015 U 0.015 U 0.014 U 0.013 U 0.013 U 0.015 U 0.015 U 0.015 U 0.015 U

0.01 U 0.01 U 0.01 U 0.0091 U 0.0092 U 0.011 U 0.01 U 0.01 U 0.011 U

0.023 U 0.023 U 0.022 U 0.02 U 0.02 U 0.024 U 0.023 U 0.023 U 0.024 U

0.013 U 0.013 U 0.013 U 0.012 U 0.012 U 0.014 U 0.014 U 0.013 U 0.014 U

2.1 1 0.098 0.41 0.26 0.61 0.048 0.88 0.066 

0.0078 U 0.0079 U 0.0076 U 0.007 U 0.007 U 0.0082 U 0.0079 U 0.0079 U 0.0081 U

0.19 J 0.028 J 0.009 U 0.014 J 0.016 J 0.0096 U 0.0094 U 0.031 J 0.0096 U

0.011 U 0.012 U 0.011 U 0.01 U 0.01 U 0.012 U 0.012 U 0.012 U 0.012 U

0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.012 U 0.013 U

0.033 UJ 0.033 UJ 0.032 UJ 0.029 U 0.03 U 0.034 U 0.034 U 0.033 U 0.034 U

0.044 U 0.044 U 0.043 U 0.039 U 0.04 U 0.046 U 0.045 U 0.045 U 0.046 U

3.8 1.1 0.18 J 0.47 0.49 0.42 0.057 J 0.62 0.091 J

0.012 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U

4.5 1.8 0.25 J 0.65 0.64 0.92 0.061 J 0.95 0.15 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013 CFISS-014 CFISS-014 CFISS-015

6/21/2016 6/21/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/20/2016 6/20/2016 6/18/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-011-SO-0-0.5 CFISS-011-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-014-SO-0.5-2 CFISS-015-SO-0-0.5

0.031 U 0.031 U 0.03 U 0.61 U 0.6 U 0.3 U 0.031 U 0.03 U 0.031 U

0.027 U 0.027 U 0.027 U 0.53 U 0.52 U 0.27 U 0.027 U 0.026 U 0.027 U

0.097 U 0.099 U 0.095 U 1.9 U 1.9 U 0.96 U 0.096 U 0.094 U 0.098 U

0.015 U 0.015 U 0.015 U 0.29 U 0.29 U 0.15 U 0.015 U 0.015 U 0.015 U

0.034 U 0.035 U 0.034 U 0.67 U 0.66 U 0.34 U 0.034 U 0.033 U 0.034 U

0.036 U 0.037 U 0.036 U 0.71 U 0.7 U 0.36 U 0.036 U 0.035 U 0.036 U

0.01 U 0.01 U 0.01 U 0.2 U 0.2 U 0.1 U 0.01 U 0.01 U 0.01 U

0.0085 U 0.0087 U 0.0084 U 0.17 U 0.17 U 0.084 U 0.0084 U 0.0083 U 0.0086 U

0.08 U 0.081 U 0.078 U 1.6 U 1.5 U 0.79 U 0.079 U 0.078 U 0.081 U

0.27 U 0.28 U 0.27 U 5.4 U 5.3 U 2.7 U 0.27 U 0.27 U 0.28 U

0.014 U 0.015 U 0.014 U 0.28 U 0.28 U 0.14 U 0.014 U 0.014 U 0.015 U

0.019 U 0.02 U 0.019 U 0.38 U 0.37 U 0.19 U 0.019 U 0.019 U 0.019 U

0.0082 U 0.0084 U 0.0081 U 0.16 U 0.16 U 0.081 U 0.0081 U 0.008 U 0.0083 U

0.0092 U 0.0094 U 0.0091 U 0.18 U 0.18 U 0.091 U 0.0091 U 0.009 U 0.0093 U

0.06 J 0.018 J 0.12 J 2.7 J 3.7 J 0.7 J 0.015 J 0.0083 J 0.0082 J

0.016 U 0.016 U 0.016 U 0.31 U 0.31 U 0.16 U 0.016 U 0.015 U 0.016 U

0.012 U 0.012 U 0.012 U 0.24 U 0.23 U 0.12 U 0.012 U 0.012 U 0.012 U

0.012 U 0.012 U 0.012 U 0.24 U 0.24 U 0.12 U 0.012 U 0.012 U 0.012 U

0.0096 U 0.0098 U 0.0095 U 0.19 U 0.19 U 0.095 U 0.0095 U 0.0094 U 0.0097 U

0.04 U 0.041 U 0.04 U 0.8 U 0.79 U 0.4 U 0.04 U 0.039 U 0.041 U

0.011 U 0.011 U 0.011 U 0.21 U 0.21 U 0.11 U 0.011 U 0.01 U 0.011 U

0.097 U 0.098 U 0.095 U 1.9 U 1.9 U 0.95 U 0.096 U 0.094 U 0.098 U

0.011 U 0.012 U 0.011 U 0.22 U 0.22 U 0.11 U 0.011 U 0.011 U 0.012 U

0.016 U 0.016 U 0.015 U 0.31 U 0.3 U 0.15 U 0.015 U 0.015 U 0.016 U

0.0093 U 0.0095 U 0.0092 U 0.18 U 0.18 U 0.092 U 0.0092 U 0.0091 U 0.0094 U

0.011 U 0.011 U 0.011 U 0.21 U 0.21 U 0.11 U 0.011 U 0.011 U 0.011 U

0.014 U 0.014 U 0.013 U 0.27 U 0.27 U 0.14 U 0.014 U 0.013 U 0.014 U

0.17 U 0.18 U 0.17 U 3.4 U 3.4 U 1.7 U 0.17 U 0.17 U 0.18 U

0.17 J 0.057 J 0.51 25 7.1 3.9 0.085 J 0.047 J 0.036 J

0.0093 U 0.0095 U 0.013 J 0.18 U 0.18 U 0.092 U 0.0092 U 0.0091 U 0.0094 U

0.0079 U 0.008 U 0.0078 U 0.16 U 0.15 U 0.078 U 0.0078 U 0.0077 U 0.008 U

0.29 J 0.097 J 1 34 14 8.7 0.2 J 0.1 J 0.035 U

0.016 U 0.016 U 0.016 U 0.32 U 0.31 U 0.16 U 0.016 U 0.016 U 0.016 U

0.028 U 0.028 U 0.027 U 0.54 U 0.54 U 0.27 U 0.027 U 0.027 U 0.03 J

1.2 0.25 3.9 48 34 19 1.1 0.38 1.2 

1.3 0.27 4.3 46 30 16 1.2 0.34 0.62 

1.8 0.37 5.7 56 39 24 3.2 0.87 6.1 

1.8 0.24 J 5.4 29 21 12 1.7 0.38 1.2 

0.67 0.15 2 20 18 8.7 0.9 0.26 1.2 

0.011 U 0.011 U 0.011 U 0.22 U 0.22 U 0.11 U 0.011 U 0.011 U 0.011 U

0.0085 U 0.0087 U 0.0084 U 0.17 U 0.17 U 0.084 U 0.0084 U 0.0083 U 0.0086 U

0.018 J 0.014 U 0.014 U 0.28 U 0.27 U 0.14 U 0.047 J 0.014 U 0.014 U

0.011 U 0.011 U 0.011 U 0.22 U 0.22 U 0.11 U 0.011 U 0.068 J 0.011 U

0.026 U 0.027 U 0.026 U 0.51 U 0.51 U 0.26 U 0.026 U 0.025 U 0.026 U

0.23 J 0.055 J 0.62 21 8.9 5.2 0.18 J 0.04 J 0.08 J

1.5 0.27 J 4.5 51 36 20 2.3 0.57 6.2 

0.48 0.078 1.4 7.9 6.3 3.6 0.49 0.12 0.56 

0.086 J 0.036 J 0.26 J 9.2 3.9 J 2.1 J 0.034 J 0.025 J 0.016 J

0.01 U 0.01 U 0.01 U 0.2 U 0.2 U 0.1 U 0.01 U 0.01 U 0.01 U

0.011 U 0.011 U 0.01 U 0.21 U 0.2 U 0.1 U 0.01 U 0.01 U 0.011 U

0.043 J 0.042 J 0.095 J 0.21 U 0.21 U 0.11 U 0.019 J 0.039 J 0.04 J

0.018 U 0.019 U 0.018 U 0.36 U 0.36 U 0.18 U 0.018 U 0.018 U 0.019 U

1.9 0.4 6.4 110 70 39 2.2 0.62 2.3 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013 CFISS-014 CFISS-014 CFISS-015

6/21/2016 6/21/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/20/2016 6/20/2016 6/18/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-011-SO-0-0.5 CFISS-011-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-014-SO-0.5-2 CFISS-015-SO-0-0.5

0.13 J 0.049 J 0.0078 U 20 5.8 J 3.3 J 0.063 J 0.054 J 0.021 J

0.015 U 0.015 U 0.014 U 0.29 U 0.29 U 0.14 U 0.015 U 0.014 U 0.015 U

0.01 U 0.01 U 0.01 U 0.2 U 0.2 U 0.1 U 0.01 U 0.0099 U 0.01 U

0.023 U 0.023 U 0.022 U 0.44 U 0.44 U 0.22 U 0.022 U 0.022 U 0.023 U

0.013 U 0.013 U 0.013 U 0.26 U 0.26 U 0.13 U 0.013 U 0.013 U 0.013 U

1.6 0.26 5.3 32 24 13 1.6 0.37 1.4 

0.0078 U 0.0079 U 0.0077 U 1.5 J 0.38 J 0.45 J 0.0077 U 0.0076 U 0.0079 U

0.075 J 0.038 J 0.21 J 5.6 J 3 J 0.92 J 0.024 J 0.015 J 0.02 J

0.011 U 0.012 U 0.011 U 0.22 U 0.22 U 0.11 U 0.011 U 0.011 U 0.012 U

0.012 U 0.012 U 0.012 U 0.24 U 0.24 U 0.12 U 0.012 U 0.012 U 0.012 U

0.033 U 0.033 U 0.032 U 0.65 U 0.64 U 0.32 U 0.032 U 0.032 U 0.033 UJ

0.044 U 0.045 U 0.043 U 0.86 U 0.85 U 0.43 U 0.043 U 0.043 U 0.044 U

1.5 0.38 4.5 120 63 36 1.2 0.4 0.65 

0.012 U 0.012 U 0.012 U 0.23 U 0.23 U 0.12 U 0.012 U 0.012 U 0.012 U

2 0.39 6.6 88 65 37 2.3 0.71 2.1 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-015 CFISS-016 CFISS-016 CFISS-017 CFISS-017 CFISS-018 CFISS-018 CFISS-019 CFISS-019

6/18/2016 6/23/2016 6/28/2016 6/23/2016 6/29/2016 6/24/2016 6/24/2016 6/24/2016 6/24/2016

0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-015-SO-0.5-2 CFISS-016-SO-0-0.5 CFISS-016-SO-0.5-2 CFISS-017-SO-0.5-2 CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-018-SO-0.5-2 CFISS-019-SO-0-0.5 CFISS-019-SO-0.5-2

0.032 U 0.027 U 0.027 U 0.027 U 0.057 U 0.028 U 0.028 U 0.028 U 0.056 U

0.028 U 0.024 U 0.024 U 0.023 U 0.049 U 0.025 U 0.025 U 0.024 U 0.049 U

0.1 U 0.085 U 0.086 U 0.084 U 0.18 U 0.089 U 0.088 U 0.087 U 0.18 U

0.015 U 0.013 U 0.013 U 0.013 U 0.027 U 0.014 U 0.014 U 0.013 U 0.027 U

0.035 U 0.03 U 0.03 U 0.03 U 0.062 U 0.031 U 0.031 U 0.031 U 0.062 U

0.037 U 0.032 U 0.032 U 0.031 U 0.066 U 0.033 U 0.033 U 0.032 U 0.066 U

0.011 U 0.009 U 0.0091 U 0.009 U 0.019 U 0.0094 U 0.0094 U 0.0093 U 0.019 U

0.0088 U 0.0075 U 0.0076 U 0.0075 U 0.016 U 0.0078 U 0.0078 U 0.0077 U 0.016 U

0.082 U 0.07 U 0.07 U 0.069 U 0.15 U 0.073 U 0.072 U 0.072 U 0.15 U

0.28 U 0.24 U 0.24 U 0.24 U 0.5 U 0.25 U 0.25 U 0.25 U 0.5 U

0.015 U 0.013 U 0.013 U 0.013 U 0.026 U 0.013 U 0.013 U 0.013 U 0.026 U

0.02 U 0.017 U 0.017 U 0.017 U 0.035 U 0.018 U 0.018 U 0.017 U 0.035 U

0.0085 U 0.0072 U 0.0073 U 0.0072 U 0.015 U 0.0075 U 0.0075 U 0.0074 U 0.015 U

0.0095 U 0.0081 U 0.0081 U 0.008 U 0.017 U 0.0084 U 0.0084 U 0.0083 U 0.017 U

0.014 J 0.011 J 0.015 J 0.012 J 0.018 J 0.0096 J 0.0073 U 0.04 J 0.081 J

0.016 U 0.014 U 0.014 U 0.014 U 0.029 U 0.014 U 0.014 U 0.014 U 0.029 U

0.012 U 0.01 U 0.011 U 0.01 U 0.022 U 0.011 U 0.011 U 0.011 U 0.022 U

0.013 U 0.011 U 0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.011 U 0.022 U

0.0099 U 0.0085 U 0.0085 U 0.0084 U 0.018 U 0.0088 U 0.0088 U 0.0087 U 0.018 U

0.042 U 0.035 U 0.036 U 0.035 U 0.074 U 0.037 U 0.037 U 0.036 U 0.074 U

0.011 U 0.0094 U 0.0095 U 0.0094 U 0.02 U 0.0098 U 0.0098 U 0.0097 U 0.02 U

0.099 U 0.085 U 0.086 U 0.084 U 0.18 U 0.089 U 0.088 U 0.087 U 0.18 U

0.012 U 0.01 U 0.01 U 0.0099 U 0.021 U 0.01 U 0.01 U 0.01 U 0.021 U

0.016 U 0.014 U 0.014 U 0.014 U 0.029 U 0.014 U 0.014 U 0.014 U 0.028 U

0.0096 U 0.0082 U 0.0082 U 0.0081 U 0.017 U 0.0085 U 0.0085 U 0.0084 U 0.017 U

0.011 U 0.0095 U 0.0096 U 0.0095 U 0.02 U 0.0099 U 0.0099 U 0.0098 U 0.02 U

0.014 U 0.012 U 0.012 U 0.012 U 0.025 U 0.013 U 0.012 U 0.012 U 0.025 U

0.18 U 0.15 U 0.15 U 0.15 U 0.32 U 0.16 U 0.16 U 0.16 U 0.32 U

0.009 U 0.025 J 0.036 J 0.0076 U 0.13 J 0.073 J 0.008 J 0.25 J 0.42 J

0.0096 U 0.0082 U 0.0082 U 0.0081 U 0.017 U 0.0085 U 0.0085 U 0.0084 U 0.017 U

0.0081 U 0.0069 U 0.015 J 0.0088 J 0.014 U 0.0072 U 0.0072 U 0.0071 U 0.014 U

0.035 U 0.049 J 0.066 J 0.03 U 0.25 J 0.13 J 0.031 U 0.44 0.73 

0.017 U 0.014 U 0.014 U 0.014 U 0.03 U 0.015 U 0.015 U 0.015 U 0.029 U

0.028 U 0.024 U 0.024 U 0.024 U 0.051 U 0.025 U 0.025 U 0.025 U 0.05 U

0.096 0.32 0.24 0.026 U 1.6 1.1 0.091 2.8 1.9 

0.11 0.42 0.23 0.018 J 2.1 1.3 0.095 3.4 2.3 

0.26 0.74 0.38 0.022 J 2.7 2 0.15 4.3 2.7 

0.11 J 0.43 0.25 J 0.025 J 2.2 1.9 0.097 J 4.1 1.7 

0.089 0.24 0.14 0.015 J 0.84 0.67 0.053 1.6 0.98 

0.012 U 0.0099 U 0.01 U 0.0098 U 0.021 U 0.01 U 0.01 U 0.01 U 0.021 U

0.0088 U 0.0075 U 0.0076 U 0.0075 U 0.016 U 0.0078 U 0.0078 U 0.0077 U 0.016 U

0.015 U 0.012 U 0.013 U 0.012 U 0.033 J 0.013 U 0.013 U 0.013 U 0.026 U

0.011 U 0.0098 U 0.0099 U 0.0097 U 0.02 U 0.01 U 0.01 U 0.01 U 0.02 U

0.027 U 0.023 U 0.023 U 0.023 U 0.048 U 0.024 U 0.024 U 0.023 U 0.048 U

0.0092 U 0.046 J 0.049 J 0.0078 U 0.26 J 0.15 J 0.012 J 0.37 0.39 J

0.18 J 0.49 0.3 J 0.022 J 2.3 1.5 0.12 J 3.4 2.4 

0.03 J 0.11 0.068 0.016 U 0.59 0.42 0.027 J 1 0.54 

0.011 U 0.013 J 0.03 J 0.0096 U 0.058 J 0.023 J 0.01 U 0.09 J 0.23 J

0.011 U 0.009 U 0.0091 U 0.009 U 0.019 U 0.0094 U 0.0094 U 0.0093 U 0.019 U

0.011 U 0.0092 U 0.0093 U 0.0092 U 0.019 U 0.0096 U 0.0096 U 0.0095 U 0.019 U

0.048 J 0.0095 U 0.019 J 0.0095 U 0.02 U 0.0099 U 0.0099 U 0.022 J 0.02 U

0.019 U 0.016 U 0.016 U 0.016 U 0.034 U 0.017 U 0.017 U 0.017 U 0.034 U

0.17 J 0.57 0.49 0.03 J 3 1.7 0.16 J 4.5 3.3 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-015 CFISS-016 CFISS-016 CFISS-017 CFISS-017 CFISS-018 CFISS-018 CFISS-019 CFISS-019

6/18/2016 6/23/2016 6/28/2016 6/23/2016 6/29/2016 6/24/2016 6/24/2016 6/24/2016 6/24/2016

0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-015-SO-0.5-2 CFISS-016-SO-0-0.5 CFISS-016-SO-0.5-2 CFISS-017-SO-0.5-2 CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-018-SO-0.5-2 CFISS-019-SO-0-0.5 CFISS-019-SO-0.5-2

0.0081 U 0.015 J 0.031 J 0.0069 U 0.095 J 0.041 J 0.0072 U 0.15 J 0.34 J

0.015 U 0.013 U 0.013 U 0.013 U 0.027 U 0.013 U 0.013 U 0.013 U 0.027 U

0.01 U 0.0089 U 0.009 U 0.0089 U 0.019 U 0.0093 U 0.0093 U 0.0092 U 0.019 U

0.023 U 0.02 U 0.02 U 0.02 U 0.041 U 0.021 U 0.021 U 0.02 U 0.041 U

0.014 U 0.012 U 0.012 U 0.012 U 0.024 U 0.012 U 0.012 U 0.012 U 0.024 U

0.12 0.41 0.25 0.021 U 2.4 1.7 0.1 4 2 

0.008 U 0.047 J 0.0069 U 0.037 J 0.086 J 0.0071 U 0.0071 U 0.007 U 0.014 U

0.016 J 0.014 J 0.016 J 0.008 U 0.049 J 0.016 J 0.0084 U 0.07 J 0.18 J

0.012 U 0.01 U 0.01 U 0.0099 U 0.021 U 0.01 U 0.01 U 0.01 U 0.021 U

0.013 U 0.011 U 0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.011 U 0.022 U

0.034 UJ 0.029 U 0.029 U 0.029 U 0.06 U 0.03 U 0.03 U 0.03 U 0.06 U

0.045 U 0.038 U 0.039 U 0.038 U 0.08 U 0.04 U 0.04 U 0.039 U 0.08 U

0.1 J 0.31 J 0.46 0.026 J 1.6 0.86 0.12 J 2.4 2.8 

0.012 U 0.01 U 0.01 U 0.01 U 0.022 U 0.011 U 0.011 U 0.011 U 0.022 U

0.18 J 0.74 0.58 0.026 J 2.2 1.6 0.19 J 3.8 2.6 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-020 CFISS-020 CFISS-020 CFISS-021 CFISS-021 CFISS-022 CFISS-022 CFISS-023 CFISS-023

6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016

0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-020-SO-0-0.5 CFISS-DUP2-SO CFISS-020-SO-0.5-2 CFISS-021-SO-0-0.5 CFISS-021-SO-0.5-2 CFISS-022-SO-0-0.5 CFISS-022-SO-0.5-2 CFISS-023-SO-0-0.5 CFISS-023-SO-0.5-2

0.31 J 0.28 U 0.27 U 0.056 U 0.027 U 0.041 J 0.028 U 0.028 U 0.027 U

0.25 U 0.25 U 0.24 U 0.049 U 0.023 U 0.024 U 0.025 U 0.025 U 0.024 U

0.88 U 0.89 U 0.85 U 0.18 U 0.084 U 0.086 U 0.089 U 0.089 U 0.085 U

0.14 U 0.14 U 0.13 U 0.027 U 0.013 U 0.013 U 0.014 U 0.014 U 0.013 U

0.31 U 0.31 U 0.3 U 0.062 U 0.03 U 0.03 U 0.031 U 0.031 U 0.03 U

0.33 U 0.33 U 0.32 U 0.066 U 0.031 U 0.032 U 0.033 U 0.033 U 0.032 U

0.094 U 0.094 U 0.09 U 0.019 U 0.0089 U 0.0091 U 0.0095 U 0.0095 U 0.009 U

0.078 U 0.078 U 0.075 U 0.016 U 0.0074 U 0.0076 U 0.0078 U 0.0079 U 0.0075 U

0.73 U 0.73 U 0.7 U 0.15 U 0.069 U 0.071 U 0.073 U 0.073 U 0.07 U

2.5 U 2.5 U 2.4 U 0.5 U 0.24 U 0.24 U 0.25 U 0.25 U 0.24 U

0.13 U 0.13 U 0.13 U 0.026 U 0.012 U 0.013 U 0.013 U 0.013 U 0.013 U

0.18 U 0.18 U 0.17 U 0.035 U 0.017 U 0.017 U 0.018 U 0.018 U 0.017 U

0.075 U 0.075 U 0.072 U 0.015 U 0.0071 U 0.0073 U 0.0075 U 0.0076 U 0.0072 U

0.084 U 0.084 U 0.081 U 0.017 U 0.008 U 0.0082 U 0.0085 U 0.0085 U 0.008 U

1.3 J 0.88 J 0.43 J 0.035 J 0.0069 U 0.16 J 0.014 J 0.0074 U 0.0074 J

0.14 U 0.14 U 0.14 U 0.029 U 0.014 U 0.014 U 0.014 U 0.015 U 0.014 U

0.11 U 0.11 U 0.1 U 0.022 U 0.01 U 0.011 U 0.011 U 0.011 U 0.01 U

0.11 U 0.11 U 0.11 U 0.022 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.088 U 0.088 U 0.085 U 0.018 U 0.0084 U 0.011 J 0.0089 U 0.0089 U 0.0084 U

0.37 U 0.37 U 0.35 U 0.074 U 0.035 U 0.036 U 0.037 U 0.037 U 0.035 U

0.098 U 0.098 U 0.094 U 0.02 U 0.0093 U 0.0095 U 0.0099 U 0.0099 U 0.0094 U

0.88 U 0.89 U 0.85 U 0.18 U 0.084 U 0.086 U 0.089 U 0.089 U 0.085 U

0.1 U 0.1 U 0.1 U 0.021 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.01 U

0.14 U 0.14 U 0.14 U 0.028 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U

0.085 U 0.085 U 0.082 U 0.017 U 0.0081 U 0.0083 U 0.0086 U 0.0086 U 0.0081 U

0.099 U 0.099 U 0.095 U 0.02 U 0.0094 U 0.0096 U 0.01 U 0.01 U 0.0095 U

0.12 U 0.13 U 0.12 U 0.025 U 0.012 U 0.012 U 0.013 U 0.013 U 0.012 U

1.6 U 1.6 U 1.5 U 0.32 U 0.15 U 0.15 U 0.16 U 0.16 U 0.15 U

5.4 3.5 2.3 J 0.21 J 0.033 J 0.73 0.059 J 0.014 J 0.019 J

0.2 J 0.14 J 0.1 J 0.017 U 0.0081 U 0.026 J 0.0086 U 0.0086 U 0.0081 U

0.072 U 0.072 U 0.069 U 0.014 U 0.0069 U 0.0071 J 0.0073 J 0.0073 J 0.0069 U

8.5 6 4.2 0.3 J 0.24 J 1.6 0.096 J 0.032 U 0.033 J

0.15 U 0.15 U 0.14 U 0.029 U 0.014 U 0.014 U 0.015 U 0.015 U 0.014 U

0.25 U 0.25 U 0.24 U 0.05 U 0.024 U 0.024 U 0.025 U 0.025 U 0.024 U

23 17 12 2.6 0.27 11 0.3 0.25 0.12 

24 18 11 2.9 0.3 7.7 0.33 0.36 0.12 

30 21 13 7.5 0.43 45 0.65 0.79 0.16 

21 15 6.2 4.7 0.3 J 17 0.31 J 0.44 0.15 J

12 8.7 4.9 2.4 0.14 11 0.2 0.25 0.077 

0.1 U 0.1 U 0.099 U 0.021 U 0.0098 U 0.01 U 0.01 U 0.01 U 0.0099 U

0.078 U 0.078 U 0.075 U 0.016 U 0.0074 U 0.0076 U 0.0078 U 0.0079 U 0.0075 U

0.81 J 0.52 J 0.12 U 0.086 J 0.012 U 0.013 U 0.035 J 0.033 J 0.014 J

0.1 U 0.1 U 0.098 U 0.43 J 0.0099 J 0.0099 U 0.014 J 0.01 U 0.0098 U

0.24 U 0.24 U 0.23 U 0.048 U 0.023 U 0.023 U 0.024 U 0.024 U 0.023 U

4.3 3.1 J 2.4 J 0.41 J 0.13 J 1.4 0.05 J 0.032 J 0.018 J

25 19 12 5.3 0.44 29 0.43 0.46 0.14 J

6.2 4.7 2.4 1.6 0.079 6.8 0.087 0.11 0.016 U

2.3 J 1.5 J 1.1 J 0.071 J 0.013 J 0.3 J 0.028 J 0.01 U 0.011 J

0.094 U 0.094 U 0.09 U 0.019 U 0.0089 U 0.0091 U 0.0095 U 0.0095 U 0.009 U

0.096 U 0.096 U 0.092 U 0.019 U 0.0091 U 0.0093 U 0.0097 U 0.0097 U 0.0092 U

0.099 U 0.099 U 0.095 U 0.02 U 0.0094 U 0.035 J 0.01 U 0.015 J 0.011 J

0.17 U 0.17 U 0.16 U 0.034 U 0.016 U 0.016 U 0.017 U 0.017 U 0.016 U

39 30 22 4.5 0.49 13 0.59 0.41 0.19 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-020 CFISS-020 CFISS-020 CFISS-021 CFISS-021 CFISS-022 CFISS-022 CFISS-023 CFISS-023

6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016

0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-020-SO-0-0.5 CFISS-DUP2-SO CFISS-020-SO-0.5-2 CFISS-021-SO-0-0.5 CFISS-021-SO-0.5-2 CFISS-022-SO-0-0.5 CFISS-022-SO-0.5-2 CFISS-023-SO-0-0.5 CFISS-023-SO-0.5-2

4.1 2.7 J 1.7 J 0.14 J 0.031 J 0.52 0.056 J 0.01 J 0.02 J

0.13 U 0.13 U 0.13 U 0.027 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U

0.093 U 0.093 U 0.089 U 0.019 U 0.0088 U 0.009 U 0.0094 U 0.0094 U 0.0089 U

0.21 U 0.21 U 0.2 U 0.041 U 0.02 U 0.02 U 0.021 U 0.021 U 0.02 U

0.12 U 0.12 U 0.12 U 0.024 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U

22 17 8 4.8 0.36 17 0.33 0.44 0.12 

0.071 U 0.071 U 0.068 U 0.014 U 0.011 J 0.024 J 0.0071 U 0.0072 U 0.0068 U

2.2 J 1.2 J 0.87 J 0.07 J 0.01 J 0.36 0.024 J 0.0085 U 0.014 J

0.1 U 0.1 U 0.1 U 0.021 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.01 U

0.11 U 0.11 U 0.11 U 0.022 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

0.3 U 0.3 U 0.29 U 0.06 U 0.029 U 0.029 U 0.03 U 0.03 U 0.029 U

0.4 U 0.4 U 0.38 U 0.08 U 0.038 U 0.039 U 0.04 U 0.04 U 0.038 U

32 24 17 2.1 0.31 6.6 0.46 0.18 J 0.18 J

0.11 U 0.11 U 0.1 U 0.022 U 0.01 U 0.018 J 0.011 U 0.011 U 0.01 U

40 28 15 4.6 0.5 16 0.74 0.58 0.26 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-024 CFISS-024 CFISS-025 CFISS-025 CFISS-026 CFISS-026 CFISS-027 CFISS-027 CFISS-027

6/29/2016 6/29/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 7/1/2016 7/1/2016 7/1/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2

CFISS-024-SO-0-0.5 CFISS-024-SO-0.5-2 CFISS-025-SO-0-0.5 CFISS-025-SO-0.5-2 CFISS-026-SO-0-0.5 CFISS-026-SO-0.5-2 CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-027-SO-0.5-2

0.055 U 0.057 U 0.057 U 0.028 U 0.058 J 0.027 U 0.14 U 0.14 U 0.027 U

0.048 U 0.05 U 0.049 U 0.024 U 0.049 U 0.024 U 0.12 U 0.13 U 0.024 U

0.17 U 0.18 U 0.18 U 0.087 U 0.18 U 0.085 U 0.43 U 0.45 U 0.085 U

0.027 U 0.027 U 0.027 U 0.013 U 0.027 U 0.013 U 0.067 U 0.069 U 0.013 U

0.061 U 0.063 U 0.062 U 0.03 U 0.062 U 0.03 U 0.15 U 0.16 U 0.03 UJ

0.064 U 0.066 U 0.066 U 0.032 U 0.066 U 0.032 U 0.16 U 0.17 U 0.032 U

0.018 U 0.019 U 0.019 U 0.0092 U 0.019 U 0.0091 U 0.046 U 0.048 U 0.009 U

0.015 U 0.016 U 0.016 U 0.0076 U 0.016 U 0.0075 U 0.038 U 0.04 U 0.0075 U

0.14 U 0.15 U 0.15 U 0.071 U 0.15 U 0.07 U 0.36 U 0.37 U 0.07 U

0.49 U 0.5 U 0.5 U 0.24 U 0.5 U 0.24 U 1.2 U 1.3 U 0.24 R

0.026 U 0.026 U 0.026 U 0.013 U 0.026 U 0.013 U 0.064 U 0.067 U 0.013 U

0.034 U 0.035 U 0.035 U 0.017 U 0.035 U 0.017 U 0.086 U 0.09 U 0.017 U

0.015 U 0.015 U 0.015 U 0.0073 U 0.015 U 0.0072 U 0.037 U 0.038 U 0.0072 U

0.016 U 0.017 U 0.017 U 0.0082 U 0.017 U 0.0081 U 0.041 U 0.043 U 0.0081 U

0.052 J 0.037 J 0.033 J 0.017 J 0.17 J 0.019 J 0.079 J 0.091 J 0.054 J

0.028 U 0.029 U 0.029 U 0.014 U 0.029 U 0.014 U 0.071 U 0.073 U 0.014 U

0.021 U 0.022 U 0.022 U 0.011 U 0.022 U 0.011 U 0.053 U 0.055 U 0.01 U

0.022 U 0.022 U 0.022 U 0.011 U 0.022 U 0.011 U 0.054 U 0.056 U 0.011 U

0.017 U 0.018 U 0.018 U 0.0086 U 0.018 U 0.0085 U 0.043 U 0.045 U 0.0084 U

0.072 U 0.074 U 0.074 U 0.036 U 0.074 U 0.036 U 0.18 U 0.19 U 0.035 U

0.019 U 0.02 U 0.02 U 0.0096 U 0.02 U 0.0095 U 0.048 U 0.05 U 0.0094 U

0.17 U 0.18 U 0.18 U 0.086 U 0.18 U 0.085 U 0.43 U 0.45 U 0.085 UJ

0.02 U 0.021 U 0.021 U 0.01 U 0.021 U 0.01 U 0.051 U 0.053 U 0.01 U

0.028 U 0.029 U 0.029 U 0.014 U 0.028 U 0.014 U 0.07 U 0.072 U 0.014 U

0.017 U 0.017 U 0.017 U 0.0083 U 0.017 U 0.0082 U 0.042 U 0.043 U 0.0082 U

0.019 U 0.02 U 0.02 U 0.0097 U 0.02 U 0.0096 U 0.048 U 0.05 U 0.0095 U

0.024 U 0.025 U 0.025 U 0.012 U 0.025 U 0.012 U 0.061 U 0.064 U 0.012 U

0.31 U 0.32 U 0.32 U 0.16 U 0.32 U 0.15 U 0.78 U 0.81 U 0.15 U

0.35 J 0.31 J 0.21 J 0.1 J 0.41 J 0.077 J 0.13 J 0.21 J 0.29 J

0.017 U 0.017 U 0.017 U 0.0083 U 0.017 U 0.0082 U 0.042 U 0.043 U 0.0082 U

0.014 U 0.015 U 0.02 J 0.012 J 0.023 J 0.017 J 0.035 U 0.037 U 0.02 J

0.57 J 0.53 J 0.4 J 0.19 J 0.58 J 0.16 J 0.27 J 0.4 J 0.58 

0.029 U 0.03 U 0.03 U 0.014 U 0.029 U 0.014 U 0.072 U 0.075 U 0.014 U

0.049 U 0.051 U 0.051 J 0.025 U 0.05 U 0.024 U 0.12 U 0.13 U 0.026 J-

2.9 2.4 2.4 0.87 1.7 1 2.7 3.2 3 

3.5 3.1 3.1 1.1 1.8 1.3 2 2.7 3.9 

4.9 3.4 4.6 1.4 4 1.7 12 13 4.9 

3.8 2.9 4.9 1.4 2.7 1.3 6.1 6.7 4.2 

1.5 1.2 1.8 0.5 1.2 0.6 3.1 3 1.7 J-

0.02 U 0.021 U 0.021 U 0.01 U 0.021 U 0.0099 U 0.05 U 0.052 U 0.0099 U

0.015 U 0.016 U 0.016 U 0.0076 U 0.016 U 0.0075 U 0.038 U 0.04 U 0.0075 U

0.025 U 0.026 U 0.047 J 0.013 U 0.055 J 0.012 U 0.27 J 0.066 UJ 0.074 J

0.02 U 0.021 U 0.046 J 0.01 U 0.02 U 0.0098 U 0.05 U 0.052 U 0.0098 U

0.047 U 0.048 U 0.048 U 0.023 U 0.048 U 0.023 U 0.12 U 0.12 U 0.023 UJ

0.43 J 0.45 J 0.35 J 0.15 J 0.34 J 0.13 J 0.25 J 0.36 J 0.48 

4 3.1 3.6 1.2 2.9 1.3 6.1 6.7 4.3 

1 0.69 1.2 0.32 0.86 0.38 2.4 2.6 1.1 

0.14 J 0.089 J 0.066 J 0.035 J 0.26 J 0.035 J 0.088 J 0.12 J 0.11 J

0.018 U 0.019 U 0.019 U 0.0092 U 0.019 U 0.0091 U 0.046 U 0.048 U 0.009 U

0.019 U 0.019 U 0.019 U 0.0094 U 0.019 U 0.0093 U 0.047 U 0.049 U 0.0092 U

0.019 U 0.02 U 0.02 U 0.0097 U 0.021 J 0.0096 U 0.048 U 0.05 U 0.0095 U

0.033 U 0.034 U 0.034 U 0.016 U 0.034 U 0.016 U 0.082 U 0.085 U 0.016 U

5.1 4.4 4 1.8 3 1.6 3.2 4.1 5.4 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-024 CFISS-024 CFISS-025 CFISS-025 CFISS-026 CFISS-026 CFISS-027 CFISS-027 CFISS-027

6/29/2016 6/29/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 7/1/2016 7/1/2016 7/1/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2

CFISS-024-SO-0-0.5 CFISS-024-SO-0.5-2 CFISS-025-SO-0-0.5 CFISS-025-SO-0.5-2 CFISS-026-SO-0-0.5 CFISS-026-SO-0.5-2 CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-027-SO-0.5-2

0.22 J 0.2 J 0.13 J 0.068 J 0.39 J 0.064 J 0.1 J 0.16 J 0.22 J

0.026 U 0.027 U 0.027 U 0.013 U 0.027 U 0.013 U 0.066 U 0.068 U 0.013 U

0.018 U 0.019 U 0.019 U 0.0091 U 0.019 U 0.009 U 0.046 U 0.047 U 0.0089 U

0.04 U 0.042 U 0.041 U 0.02 U 0.041 U 0.02 U 0.1 U 0.1 U 0.02 UJ

0.024 U 0.024 U 0.024 U 0.012 U 0.024 U 0.012 U 0.059 U 0.062 U 0.012 UJ

4 3 4.5 1.4 3 1.4 6.7 7.3 3.9 

0.076 J 0.014 U 0.014 U 0.007 U 0.014 U 0.1 J 0.035 U 0.036 U 0.11 J

0.11 J 0.06 J 0.054 J 0.027 J 0.64 J 0.046 J 0.052 J 0.088 J 0.079 J

0.02 U 0.021 U 0.021 U 0.01 U 0.021 U 0.01 U 0.051 U 0.053 U 0.01 U

0.022 U 0.022 U 0.022 U 0.011 U 0.022 U 0.011 U 0.054 U 0.056 U 0.011 U

0.059 U 0.06 U 0.06 U 0.029 U 0.06 U 0.029 U 0.15 U 0.15 U 0.029 U

0.078 U 0.081 U 0.08 U 0.039 U 0.08 U 0.039 U 0.2 U 0.2 U 0.038 UJ

2.7 2.7 2.1 1 2.6 0.82 1.5 J 2.2 2.7 

0.021 U 0.022 U 0.022 U 0.011 U 0.022 U 0.01 U 0.053 U 0.055 U 0.017 J

3.5 3.8 3.8 1.4 2.7 1.3 2.7 3.8 4.6 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-028 CFISS-028 CFISS-029 CFISS-029 CFISS-030 CFISS-030 CFISS-031 CFISS-031 CFISS-032

7/1/2016 7/1/2016 6/27/2016 6/27/2016 7/25/2016 7/25/2016 7/13/2016 7/13/2016 7/12/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-028-SO-0-0.5 CFISS-028-SO-0.5-2 CFISS-029-SO-0-0.5 CFISS-029-SO-0.5-2 CFISS-030-SO-0-0.5 CFISS-030-SO-0.5-2 CFISS-031-S0-0-0.5 CFISS-031-S0-0.5-2 CFISS-032-SO-0-0.5

0.028 U 0.027 U 0.028 U 0.028 U 0.055 U 0.027 U 0.028 U 0.058 U 0.028 U

0.024 U 0.024 U 0.024 U 0.024 U 0.048 U 0.024 U 0.024 U 0.05 U 0.025 U

0.087 U 0.086 U 0.087 U 0.087 U 0.17 U 0.085 U 0.088 U 0.18 U 0.088 U

0.013 U 0.013 U 0.013 U 0.013 U 0.026 U 0.013 U 0.014 U 0.028 U 0.014 U

0.03 U 0.03 U 0.031 U 0.031 U 0.061 U 0.03 U 0.031 U 0.064 U 0.031 U

0.032 U 0.032 U 0.032 U 0.032 U 0.064 U 0.032 U 0.033 U 0.067 U 0.033 U

0.0092 U 0.0091 U 0.0093 U 0.0092 U 0.018 U 0.0091 U 0.0094 U 0.019 U 0.0094 U

0.0076 U 0.0076 U 0.0077 U 0.0077 U 0.015 U 0.0075 U 0.0078 U 0.016 U 0.0078 U

0.071 U 0.071 U 0.072 U 0.071 U 0.14 U 0.07 U 0.072 U 0.15 U 0.073 U

0.24 U 0.24 U 0.25 U 0.25 U 0.49 U 0.24 U 0.25 UJ 0.51 U 0.25 UJ

0.013 U 0.013 U 0.013 U 0.013 U 0.025 U 0.013 U 0.013 U 0.027 U 0.013 U

0.017 U 0.017 U 0.017 U 0.017 U 0.034 U 0.017 U 0.018 U 0.036 U 0.018 U

0.0073 U 0.0073 U 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0075 U 0.015 U 0.0075 U

0.0082 U 0.0082 U 0.0083 U 0.0083 U 0.016 U 0.0081 U 0.0084 U 0.017 U 0.0084 U

0.011 J 0.017 J 0.0075 J 0.0072 U 0.031 J 0.0098 J 0.011 J 0.015 U 0.013 J

0.014 U 0.014 U 0.014 U 0.014 U 0.028 U 0.014 U 0.014 U 0.03 U 0.014 U

0.011 U 0.011 U 0.011 U 0.011 U 0.021 U 0.011 U 0.011 U 0.022 U 0.011 U

0.011 U 0.011 U 0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.023 U 0.011 U

0.0086 U 0.0085 U 0.0087 U 0.0086 U 0.017 U 0.0085 U 0.0088 U 0.018 U 0.0088 U

0.036 U 0.036 U 0.036 U 0.036 U 0.072 U 0.036 U 0.037 U 0.076 U 0.037 U

0.0096 U 0.0095 U 0.0097 U 0.0096 U 0.019 U 0.0094 U 0.0098 U 0.02 U 0.0098 U

0.086 U 0.086 U 0.087 U 0.087 U 0.17 U 0.085 U 0.088 U 0.18 U 0.088 U

0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U 0.01 U 0.021 U 0.01 U

0.014 U 0.014 U 0.014 U 0.014 U 0.028 U 0.014 U 0.014 U 0.029 U 0.014 U

0.0083 U 0.0083 U 0.0084 U 0.0084 U 0.017 U 0.0082 U 0.0085 U 0.017 U 0.0085 U

0.0097 U 0.0096 U 0.0098 U 0.0097 U 0.019 U 0.0095 U 0.0099 U 0.02 U 0.0099 U

0.012 U 0.012 U 0.012 U 0.012 U 0.024 U 0.012 U 0.012 U 0.026 U 0.012 U

0.16 U 0.15 U 0.16 U 0.16 U 0.31 U 0.15 U 0.16 U 0.33 U 0.16 U

0.035 J 0.095 J 0.039 J 0.014 J 0.28 J 0.05 J 0.04 J 0.04 J 0.12 J

0.0083 U 0.0083 U 0.0084 U 0.0084 U 0.017 U 0.0082 U 0.0085 U 0.017 U 0.0085 U

0.03 J 0.021 J 0.02 J 0.015 J 0.014 U 0.0069 U 0.0072 U 0.015 U 0.0072 U

0.079 J 0.23 J 0.079 J 0.031 U 0.66 0.1 J 0.13 J 0.12 J 0.25 J

0.014 U 0.014 U 0.014 U 0.014 U 0.029 U 0.014 U 0.015 U 0.03 U 0.015 U

0.038 J 0.032 J 0.025 U 0.025 U 0.049 U 0.024 U 0.025 U 0.052 U 0.025 U

0.47 1.5 0.67 0.14 4.5 0.64 0.6 0.57 1.6 

0.61 1.8 0.85 0.17 5.5 0.88 0.59 0.57 1.9 

0.96 2.3 1.4 0.24 6.5 1.2 1 1 2.3 

0.72 1.7 1.1 0.18 J 7.2 0.86 0.75 J+ 0.64 J+ 1.6 J-

0.35 0.79 0.53 0.095 2.4 0.38 0.31 0.35 0.88 

0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.0099 U 0.01 U 0.021 U 0.01 U

0.0076 U 0.0076 U 0.0077 U 0.0077 U 0.015 U 0.0075 U 0.0078 U 0.016 U 0.0078 U

0.013 U 0.046 J 0.1 J 0.049 J 0.058 J 0.012 U 0.013 U 0.026 U 0.013 U

0.01 U 0.012 J 0.01 U 0.01 U 0.048 J 0.0098 U 0.01 U 0.021 U 0.01 U

0.023 U 0.023 U 0.023 U 0.023 U 0.046 U 0.023 U 0.024 U 0.049 U 0.024 U

0.079 J 0.22 J 0.08 J 0.025 J 0.52 J 0.087 J 0.13 J 0.13 J 0.23 J

0.74 2 0.95 0.17 J 5.6 0.84 0.98 0.92 2 

0.19 0.46 0.25 0.055 1.8 0.19 0.19 J+ 0.13 J+ 0.44 J-

0.017 J 0.041 J 0.015 J 0.0098 U 0.085 J 0.021 J 0.036 J 0.035 J 0.037 J

0.0092 U 0.0091 U 0.0093 U 0.0092 U 0.018 U 0.0091 U 0.0094 U 0.019 U 0.0094 U

0.0094 U 0.0093 U 0.0095 U 0.0094 U 0.019 U 0.0093 U 0.0096 U 0.02 U 0.0096 U

0.012 J 0.019 J 0.067 J 0.023 J 0.019 U 0.0095 U 0.0099 U 0.02 U 0.018 J

0.016 U 0.016 U 0.017 U 0.017 U 0.033 U 0.016 U 0.017 U 0.034 U 0.017 U

0.88 2.7 0.96 0.22 J 6.6 1 1.6 1.4 2.3 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-028 CFISS-028 CFISS-029 CFISS-029 CFISS-030 CFISS-030 CFISS-031 CFISS-031 CFISS-032

7/1/2016 7/1/2016 6/27/2016 6/27/2016 7/25/2016 7/25/2016 7/13/2016 7/13/2016 7/12/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-028-SO-0-0.5 CFISS-028-SO-0.5-2 CFISS-029-SO-0-0.5 CFISS-029-SO-0.5-2 CFISS-030-SO-0-0.5 CFISS-030-SO-0.5-2 CFISS-031-S0-0-0.5 CFISS-031-S0-0.5-2 CFISS-032-SO-0-0.5

0.028 J 0.078 J 0.027 J 0.012 J 0.17 J 0.039 J 0.038 J 0.035 J 0.079 J-

0.013 U 0.013 U 0.013 U 0.013 U 0.026 U 0.013 U 0.013 U 0.027 U 0.013 U

0.0091 U 0.009 U 0.0092 U 0.0091 U 0.018 U 0.009 U 0.0093 U 0.019 U 0.0093 U

0.02 U 0.02 U 0.02 U 0.02 U 0.04 U 0.02 U 0.021 U 0.042 U 0.021 U

0.012 U 0.012 U 0.012 U 0.012 U 0.024 U 0.012 U 0.012 U 0.025 U 0.012 U

0.82 1.8 1.1 0.18 6.9 0.88 0.71 J+ 0.57 J+ 1.7 J-

0.099 J 0.0069 U 0.007 U 0.007 U 0.014 U 0.0068 U 0.0071 U 0.015 U 0.0071 U

0.019 J 0.033 J 0.012 J 0.0083 U 0.063 J 0.02 J 0.018 J 0.018 J 0.018 J

0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U 0.01 U 0.021 U 0.01 U

0.011 U 0.011 U 0.011 U 0.011 U 0.022 U 0.011 U 0.011 U 0.023 U 0.011 U

0.029 U 0.029 U 0.03 U 0.029 U 0.058 U 0.029 U 0.03 U 0.061 U 0.03 U

0.039 U 0.039 U 0.039 U 0.039 U 0.078 U 0.039 U 0.04 U 0.082 U 0.04 U

0.41 1.3 0.47 0.14 J 3.1 0.56 1 0.99 1.5 

0.015 J 0.014 J 0.012 J 0.011 U 0.021 U 0.01 U 0.011 U 0.022 U 0.011 U

0.65 2.1 1.3 0.28 J 7.1 1.2 1.1 1.3 2.9 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-032 CFISS-033 CFISS-033 CFISS-034 CFISS-034 CFISS-035 CFISS-035 CFISS-036 CFISS-036

7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/15/2016 7/15/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-032-SO-0.5-2 CFISS-033-SO-0-0.5 CFISS-033-SO-0.5-2 CFISS-034-SO-0-0.5 CFISS-034-SO-0.5-2 CFISS-035-SO-0-0.5 CFISS-035-SO-0.5-2 CFISS-036-SO-0-0.5 CFISS-036-SO-0.5-2

0.028 U 0.57 U 0.028 U 0.7 U 0.028 U 0.14 U 0.028 U 0.029 U 0.03 U

0.024 U 0.5 U 0.024 U 0.61 U 0.024 U 0.12 U 0.025 U 0.025 U 0.027 U

0.087 U 1.8 U 0.088 U 2.2 U 0.086 U 0.45 U 0.089 U 0.09 U 0.095 U

0.013 U 0.28 U 0.013 U 0.34 U 0.013 U 0.069 U 0.014 U 0.014 UJ 0.015 UJ

0.031 U 0.63 U 0.031 U 0.77 U 0.03 U 0.16 U 0.031 U 0.032 U 0.034 U

0.032 U 0.67 U 0.033 U 0.81 U 0.032 U 0.17 U 0.033 U 0.033 U 0.036 U

0.0093 U 0.19 U 0.0093 U 0.23 U 0.0092 U 0.047 U 0.0095 U 0.0095 U 0.01 U

0.0077 U 0.16 U 0.0077 U 0.19 U 0.0076 U 0.039 U 0.0079 U 0.0079 U 0.0084 U

0.072 U 1.5 U 0.072 U 1.8 U 0.071 U 0.37 U 0.073 U 0.074 U 0.079 U

0.25 UJ 5.1 UJ 0.25 U 6.2 UJ 0.24 U 1.3 U 0.25 UJ 0.25 U 0.27 U

0.013 U 0.27 U 0.013 U 0.32 U 0.013 U 0.066 U 0.013 U 0.013 U 0.014 U

0.017 U 0.36 U 0.017 U 0.43 U 0.017 U 0.089 U 0.018 U 0.018 U 0.019 U

0.0074 U 0.15 U 0.0074 U 0.18 U 0.0073 U 0.038 U 0.0075 U 0.0076 U 0.0081 U

0.0083 U 0.17 U 0.0083 U 0.21 U 0.0082 U 0.042 U 0.0085 U 0.0085 U 0.0091 U

0.012 J 0.15 U 0.0072 U 0.18 U 0.0086 J 0.037 U 0.0073 U 0.09 J 0.0079 U

0.014 U 0.29 U 0.014 U 0.36 U 0.014 U 0.073 U 0.014 U 0.015 U 0.016 U

0.011 U 0.22 U 0.011 U 0.27 U 0.011 U 0.055 U 0.011 U 0.011 U 0.012 U

0.011 U 0.23 U 0.011 U 0.27 U 0.011 U 0.056 U 0.011 U 0.011 U 0.012 U

0.0087 U 0.18 U 0.0087 U 0.22 U 0.0086 U 0.044 U 0.0089 U 0.0089 U 0.0095 U

0.036 U 0.75 U 0.037 U 0.91 U 0.036 U 0.19 U 0.037 U 0.037 U 0.04 U

0.0097 U 0.2 U 0.0097 U 0.24 U 0.0096 U 0.049 U 0.0099 U 0.01 U 0.011 U

0.087 U 1.8 U 0.087 U 2.2 U 0.086 U 0.45 U 0.089 U 0.09 U 0.095 U

0.01 U 0.21 U 0.01 U 0.26 U 0.01 U 0.053 U 0.01 U 0.011 U 0.011 U

0.014 U 0.29 U 0.014 U 0.35 U 0.014 U 0.072 U 0.014 U 0.014 U 0.015 U

0.0084 U 0.17 U 0.0084 U 0.21 U 0.0083 U 0.043 U 0.0086 U 0.0086 U 0.0092 U

0.0098 U 0.2 U 0.0098 U 0.24 U 0.0097 U 0.05 U 0.01 U 0.01 U 0.011 U

0.012 U 0.25 U 0.012 U 0.31 U 0.012 U 0.063 U 0.013 U 0.013 U 0.013 U

0.16 U 3.2 U 0.16 U 3.9 U 0.16 U 0.8 U 0.16 U 0.16 U 0.17 U

0.067 J 1.5 J 0.12 J 4.6 J 0.043 J 0.7 J 0.018 J 0.26 J 0.025 J

0.0084 U 0.17 U 0.0084 U 0.21 U 0.0083 U 0.043 U 0.0086 U 0.01 J 0.0092 U

0.0071 U 0.15 U 0.0071 U 0.18 U 0.007 U 0.036 U 0.0072 U 0.0073 U 0.0078 U

0.17 J 4.6 J 0.36 15 0.12 J 3.9 0.051 J 0.41 0.036 J

0.015 U 0.3 U 0.015 U 0.36 U 0.014 U 0.074 U 0.015 U 0.015 U 0.016 U

0.025 U 0.51 U 0.025 U 0.62 U 0.025 U 0.13 U 0.025 U 0.026 U 0.027 U

1.1 37 2.6 100 0.71 18 0.32 0.95 0.12 

1.2 44 3.3 110 0.89 21 0.4 1.1 0.12 

1.3 50 3.5 130 1.1 23 0.48 1.8 0.17 

0.98 J- 37 J- 2.9 J- 90 J- 0.83 J- 18 J- 0.35 J- 0.78 0.082 J

0.61 21 1.5 47 0.42 8.9 0.23 0.68 0.057 

0.01 U 0.21 U 0.01 U 0.25 U 0.01 U 0.052 U 0.01 U 0.01 U 0.011 U

0.0077 U 0.16 U 0.0077 U 0.19 U 0.0076 U 0.039 U 0.0079 U 0.0079 U 0.0084 U

0.013 U 0.26 U 0.013 U 0.32 U 0.013 U 0.065 U 0.013 U 0.013 U 0.014 U

0.01 U 0.59 J 0.01 U 0.25 U 0.01 U 0.052 U 0.01 U 0.01 U 0.011 U

0.023 U 0.48 U 0.024 U 0.59 U 0.023 U 0.12 U 0.024 U 0.024 U 0.026 U

0.13 J 3.2 J 0.23 J 11 0.091 J 1.9 0.037 J 0.21 J 0.016 J

1.2 39 2.8 100 0.91 18 0.37 1.6 0.13 J

0.27 J- 9.1 J- 0.74 J- 26 J- 0.23 J- 4.9 J- 0.096 J- 0.24 0.028 J

0.027 J 0.23 J 0.018 J 0.59 J 0.018 J 0.1 J 0.01 U 0.15 J 0.011 U

0.0093 U 0.19 U 0.0093 U 0.23 U 0.0092 U 0.047 U 0.0095 U 0.0095 U 0.01 U

0.0095 U 0.2 U 0.0095 U 0.24 U 0.0094 U 0.048 U 0.0097 U 0.0098 U 0.01 U

0.023 J 0.2 U 0.025 J 0.24 U 0.025 J 0.05 U 0.021 J 0.01 U 0.011 U

0.017 U 0.34 U 0.017 U 0.41 U 0.016 U 0.085 U 0.017 U 0.017 U 0.018 U

1.2 42 2.7 120 0.91 22 0.41 2.2 0.21 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-032 CFISS-033 CFISS-033 CFISS-034 CFISS-034 CFISS-035 CFISS-035 CFISS-036 CFISS-036

7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/15/2016 7/15/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-032-SO-0.5-2 CFISS-033-SO-0-0.5 CFISS-033-SO-0.5-2 CFISS-034-SO-0-0.5 CFISS-034-SO-0.5-2 CFISS-035-SO-0-0.5 CFISS-035-SO-0.5-2 CFISS-036-SO-0-0.5 CFISS-036-SO-0.5-2

0.048 J- 0.67 J- 0.045 J- 1.8 J- 0.035 J- 0.29 J- 0.0095 J- 0.26 J 0.022 J

0.013 U 0.27 U 0.013 U 0.33 U 0.013 U 0.068 U 0.013 U 0.014 U 0.014 U

0.0092 U 0.19 U 0.0092 U 0.23 U 0.0091 U 0.047 U 0.0094 U 0.0094 U 0.01 U

0.02 U 0.42 U 0.02 U 0.51 U 0.02 U 0.1 U 0.021 U 0.021 U 0.022 U

0.012 U 0.25 U 0.012 U 0.3 U 0.012 U 0.061 U 0.012 U 0.012 U 0.013 U

1 J- 40 J- 3 J- 100 J- 0.83 J- 19 J- 0.33 J- 0.86 0.096 

0.007 U 0.14 U 0.007 U 0.18 U 0.0069 U 0.036 U 0.0071 U 0.0072 U 0.0077 U

0.035 J 0.17 U 0.0083 U 0.21 U 0.016 J 0.042 U 0.0085 U 0.31 J 0.0096 J

0.01 U 0.21 U 0.01 U 0.26 U 0.01 U 0.053 U 0.01 U 0.011 U 0.011 U

0.011 U 0.23 U 0.011 U 0.27 U 0.011 U 0.056 U 0.011 U 0.011 U 0.012 U

0.03 U 0.61 U 0.03 U 0.74 U 0.029 U 0.15 U 0.03 U 0.03 U 0.032 U

0.039 U 0.81 U 0.04 U 0.99 U 0.039 U 0.2 U 0.04 U 0.1 J 0.043 U

0.78 18 1.3 52 0.61 8.8 0.22 J 1.7 0.15 J

0.011 U 0.22 U 0.011 U 0.27 U 0.011 U 0.055 U 0.011 U 0.011 U 0.012 U

1.7 48 3.2 120 1.3 21 0.54 1.4 0.25 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-037 CFISS-037 CFISS-038 CFISS-038 CFISS-039 CFISS-039 CFISS-040 CFISS-040 CFISS-041 CFISS-041

7/15/2016 7/15/2016 7/14/2016 7/14/2016 7/14/2016 7/14/2016 7/13/2016 7/13/2016 7/16/2016 7/16/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-037-SO-0-0.5 CFISS-037-SO-0.5-2 CFISS-038-S0-0-0.5 CFISS-038-S0-0.5-2 CFISS-039-S0-0-0.5 CFISS-039-S0-0.5-2 CFISS-040-S0-0-0.5 CFISS-040-S0-0.5-2 CFISS-41-SO-0-0.5 CFISS-41-SO-0.5-2

0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.055 U 0.28 U 0.037 J 0.028 U 0.029 U

0.025 U 0.025 U 0.024 U 0.025 U 0.024 U 0.048 U 0.25 U 0.024 U 0.024 U 0.025 U

0.088 U 0.089 U 0.088 U 0.089 U 0.087 U 0.17 U 0.89 U 0.087 U 0.086 U 0.091 U

0.014 UJ 0.014 U 0.013 U 0.014 U 0.013 U 0.026 U 0.14 U 0.013 U 0.013 U 0.014 UJ

0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.06 U 0.31 U 0.031 U 0.03 U 0.032 U

0.033 U 0.033 U 0.033 U 0.033 U 0.032 U 0.064 U 0.33 U 0.032 U 0.032 U 0.034 U

0.0094 U 0.0095 U 0.0093 U 0.0095 U 0.0092 U 0.018 U 0.094 U 0.0092 U 0.0092 U 0.0096 U

0.0078 U 0.0079 U 0.0077 U 0.0079 U 0.0077 U 0.015 U 0.078 U 0.0077 U 0.0076 U 0.008 U

0.073 U 0.073 U 0.072 U 0.073 U 0.071 U 0.14 U 0.73 U 0.072 U 0.071 U 0.075 U

0.25 U 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 0.48 U 2.5 U 0.25 UJ 0.24 U 0.26 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.025 U 0.13 U 0.013 U 0.013 U 0.013 U

0.018 U 0.018 U 0.017 U 0.018 U 0.017 U 0.034 U 0.18 U 0.017 U 0.017 U 0.018 U

0.0075 U 0.0076 U 0.0074 U 0.0076 U 0.0074 U 0.015 U 0.075 U 0.0074 U 0.0073 U 0.0077 U

0.0084 U 0.0085 U 0.0083 U 0.0085 U 0.0083 U 0.016 U 0.084 U 0.0083 U 0.0082 U 0.0086 U

0.078 J 0.011 J 0.044 J 0.097 J 0.0092 J 0.08 J 0.46 J 0.096 J 0.093 J 0.0079 J

0.014 U 0.015 U 0.014 U 0.015 U 0.014 U 0.028 U 0.14 U 0.014 U 0.014 U 0.015 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.021 U 0.11 U 0.011 U 0.011 U 0.011 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.021 U 0.11 U 0.011 U 0.011 U 0.011 U

0.0088 U 0.0089 U 0.0087 U 0.017 J 0.0087 U 0.017 U 0.088 U 0.0087 U 0.0086 U 0.009 U

0.037 U 0.037 U 0.037 U 0.037 U 0.036 U 0.071 U 0.37 U 0.036 U 0.036 U 0.038 U

0.0098 U 0.0099 U 0.0097 U 0.0099 U 0.0096 U 0.019 U 0.098 U 0.0096 U 0.0096 U 0.01 U

0.088 U 0.089 U 0.088 U 0.089 U 0.087 U 0.17 U 0.88 U 0.087 U 0.086 U 0.09 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.1 U 0.01 U 0.01 U 0.011 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.027 U 0.14 U 0.014 U 0.014 U 0.015 U

0.0085 U 0.0086 U 0.0084 U 0.0086 U 0.0084 U 0.016 U 0.085 U 0.0084 U 0.0083 U 0.0087 U

0.0099 U 0.01 U 0.0098 U 0.01 U 0.0097 U 0.019 U 0.099 U 0.0097 U 0.0097 U 0.01 U

0.012 U 0.013 U 0.012 U 0.013 U 0.012 U 0.024 U 0.13 U 0.012 U 0.012 U 0.013 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.31 U 1.6 U 0.16 U 0.16 U 0.16 U

0.37 0.05 J 0.26 J 0.4 0.036 J 0.71 3.8 0.86 0.31 J 0.022 J

0.011 J 0.0086 U 0.033 J 0.0086 U 0.0084 U 0.029 J 0.085 U 0.015 J 0.0083 U 0.0087 U

0.0072 U 0.0073 U 0.0071 U 0.0073 U 0.0071 U 0.014 U 0.072 U 0.0071 U 0.007 U 0.0074 U

0.54 0.093 J 0.54 0.44 0.058 J 1.2 5 1.4 0.59 0.032 U

0.015 U 0.015 U 0.015 U 0.015 U 0.014 U 0.028 U 0.15 U 0.014 U 0.014 U 0.015 U

0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.049 U 0.25 U 0.025 U 0.025 U 0.026 U

4.1 0.35 3.5 1.9 0.26 6.7 19 3.9 3 0.16 

4.5 0.39 4.2 2.1 0.34 8.2 23 4.4 3.5 0.18 

7.2 0.57 7.2 2.7 0.42 10 30 5 4.4 0.28 

3.4 0.48 5.7 J+ 2.8 0.42 J+ 12 J+ 26 4.8 3.9 0.13 J

2.5 0.24 2.6 1.1 0.16 3.5 9.9 2 1.9 0.091 

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.1 U 0.01 U 0.01 U 0.011 U

0.0078 U 0.0079 U 0.0077 U 0.0079 U 0.0077 U 0.015 U 0.078 U 0.0077 U 0.0076 U 0.008 U

0.059 J 0.013 U 0.064 J 0.013 U 0.013 U 0.025 U 0.13 U 0.013 U 0.013 U 0.013 U

0.019 J 0.019 J 0.14 J 0.01 U 0.01 U 0.088 J 0.1 U 0.01 U 0.029 J 0.01 U

0.024 U 0.024 U 0.024 U 0.024 U 0.023 U 0.046 U 0.24 U 0.023 U 0.023 U 0.024 U

0.6 0.06 J 0.48 0.29 J 0.037 J 0.88 3.2 J 0.76 0.44 0.022 J

5.9 0.53 6 2.5 0.36 8.4 25 4.3 3.9 0.21 J

1 0.12 1.3 0.58 0.095 J+ 2.6 J+ 5.7 J+ 0.94 1 0.018 U

0.13 J 0.027 J 0.095 J 0.11 J 0.013 J 0.23 J 1.3 J 0.36 0.17 J 0.01 U

0.0094 U 0.0095 U 0.0093 U 0.0095 U 0.0092 U 0.018 U 0.094 U 0.0092 U 0.0092 U 0.0096 U

0.0096 U 0.0097 U 0.0095 U 0.0097 U 0.0094 U 0.019 U 0.096 U 0.0094 U 0.0094 U 0.0098 U

0.034 J 0.011 J 0.045 J 0.01 U 0.0097 U 0.019 U 0.099 U 0.0097 U 0.019 J 0.01 U

0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 0.032 U 0.17 U 0.017 U 0.016 U 0.017 U

7.4 0.75 6.3 3.7 0.46 10 35 7.1 4.5 0.28 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-037 CFISS-037 CFISS-038 CFISS-038 CFISS-039 CFISS-039 CFISS-040 CFISS-040 CFISS-041 CFISS-041

7/15/2016 7/15/2016 7/14/2016 7/14/2016 7/14/2016 7/14/2016 7/13/2016 7/13/2016 7/16/2016 7/16/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-037-SO-0-0.5 CFISS-037-SO-0.5-2 CFISS-038-S0-0-0.5 CFISS-038-S0-0.5-2 CFISS-039-S0-0-0.5 CFISS-039-S0-0.5-2 CFISS-040-S0-0-0.5 CFISS-040-S0-0.5-2 CFISS-41-SO-0-0.5 CFISS-41-SO-0.5-2

0.16 J 0.039 J 0.14 J 0.18 J 0.024 J 0.45 J 2.5 J 0.69 0.26 J 0.012 J

0.013 U 0.014 U 0.013 U 0.013 U 0.013 U 0.026 U 0.13 U 0.013 U 0.013 U 0.014 U

0.0093 U 0.0094 U 0.0092 U 0.0094 U 0.0091 U 0.018 U 0.093 U 0.0091 U 0.0091 U 0.0095 U

0.021 U 0.021 U 0.02 U 0.021 U 0.02 U 0.04 U 0.21 U 0.02 U 0.02 U 0.021 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.023 U 0.12 U 0.012 U 0.012 U 0.012 U

3.7 0.45 5.7 2.6 J+ 0.38 J+ 11 J+ 25 J+ 4.7 J+ 3.8 0.14 

0.0071 U 0.0072 U 0.007 U 0.0072 U 0.007 U 0.014 U 0.071 U 0.007 U 0.0069 U 0.0073 U

0.098 J 0.015 J 0.083 J 0.087 J 0.013 J 0.2 J 1.3 J 0.32 0.28 J 0.01 J

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.1 U 0.01 U 0.01 U 0.011 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.021 U 0.11 U 0.011 U 0.011 U 0.011 U

0.03 U 0.03 U 0.03 U 0.03 U 0.029 U 0.058 U 0.3 U 0.03 U 0.029 U 0.031 U

0.04 U 0.04 U 0.04 U 0.04 U 0.039 U 0.077 U 0.4 U 0.039 U 0.039 U 0.041 U

3.7 0.61 3 2.7 0.3 J 6.1 27 6.5 3.1 0.18 J

0.016 J 0.011 U 0.011 U 0.027 J 0.011 U 0.021 U 0.11 U 0.011 U 0.011 U 0.011 U

5.7 0.93 4.3 3.7 0.44 9.8 38 6.4 5.6 0.3 J
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFISS-042 CFISS-042 CFISS-043 CFISS-043

7/18/2016 7/18/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-042-SO-0-0.5 CFISS-042-SO-0.5-2 CFISS-043-SO-0-0.5 CFISS-043-SO-0.5-2

0.056 U 0.029 U 0.056 U 0.028 U

0.049 U 0.025 U 0.049 U 0.025 U

0.18 U 0.091 U 0.17 U 0.088 U

0.027 U 0.014 U 0.027 U 0.014 U

0.062 U 0.032 U 0.061 U 0.031 U

0.066 U 0.034 U 0.065 U 0.033 U

0.019 U 0.0096 U 0.019 U 0.0094 U

0.016 U 0.008 U 0.015 U 0.0078 U

0.15 U 0.075 U 0.14 U 0.073 U

0.5 U 0.26 U 0.49 U 0.25 U

0.026 U 0.013 U 0.026 U 0.013 U

0.035 U 0.018 U 0.035 U 0.018 U

0.015 U 0.0077 U 0.015 U 0.0075 U

0.017 U 0.0086 U 0.017 U 0.0084 U

0.098 J 0.031 J 0.047 J 0.03 J

0.029 U 0.015 U 0.028 U 0.014 U

0.022 U 0.011 U 0.022 U 0.011 U

0.022 UJ 0.011 UJ 0.022 UJ 0.011 UJ

0.018 U 0.009 U 0.017 U 0.0088 U

0.074 U 0.038 U 0.073 U 0.037 U

0.02 U 0.01 U 0.019 U 0.0098 U

0.18 U 0.09 U 0.17 U 0.088 U

0.021 U 0.011 U 0.021 U 0.01 U

0.028 U 0.015 U 0.028 U 0.014 U

0.017 U 0.0087 U 0.017 U 0.0085 U

0.02 U 0.01 U 0.02 U 0.0099 U

0.025 U 0.013 U 0.025 U 0.012 U

0.32 U 0.16 U 0.31 U 0.16 U

0.3 J 0.16 J 0.37 J 0.14 J

0.017 U 0.0087 U 0.017 U 0.0085 U

0.014 U 0.012 J 0.014 U 0.0076 J

0.5 J 0.21 J 1 0.28 J

0.029 U 0.015 U 0.029 U 0.015 U

0.05 U 0.026 U 0.05 U 0.025 U

3.1 1.2 6.8 1.1 

4.1 1.5 8.5 1.3 

5.4 1.8 9.8 1.8 

6.3 1.3 11 1.2 

2.2 0.78 3.9 0.63 

0.021 U 0.011 U 0.02 U 0.01 U

0.016 U 0.008 U 0.015 U 0.0078 U

0.026 U 0.013 U 0.025 U 0.013 U

0.037 J 0.01 U 0.73 0.01 U

0.048 U 0.024 U 0.047 U 0.024 U

0.57 J 0.2 J 0.82 0.19 J

4.8 1.6 10 1.5 

1.4 0.32 2.5 0.25 

0.097 J 0.042 J 0.12 J 0.065 J

0.019 U 0.0096 U 0.019 U 0.0094 U

0.019 U 0.0098 U 0.019 U 0.0096 U

0.02 U 0.014 J 0.052 J 0.018 J

0.034 U 0.017 U 0.033 U 0.017 U

6.6 2.4 10 2.2 
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Table L8. Semivolatile Organic Compounds in Incremental Soil Samples

       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection of Groundwater 

Risk-Based Soil RSL Units

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFISS-042 CFISS-042 CFISS-043 CFISS-043

7/18/2016 7/18/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-042-SO-0-0.5 CFISS-042-SO-0.5-2 CFISS-043-SO-0-0.5 CFISS-043-SO-0.5-2

0.13 J 0.086 J 0.25 J 0.12 J

0.027 U 0.014 U 0.026 U 0.013 U

0.019 UJ 0.0095 UJ 0.018 UJ 0.0093 UJ

0.041 U 0.021 U 0.041 U 0.021 U

0.024 UJ 0.012 UJ 0.024 UJ 0.012 UJ

5.5 1.3 9.5 1.3 

0.014 U 0.0073 U 0.014 U 0.0071 U

0.17 J- 0.041 J- 0.094 J- 0.067 J-

0.021 U 0.011 U 0.021 U 0.01 U

0.022 U 0.011 U 0.022 U 0.011 U

0.06 U 0.031 U 0.059 U 0.03 U

0.08 U 0.041 U 0.079 U 0.04 U

3.5 1.3 4.3 1.4 

0.033 J 0.011 U 0.021 U 0.011 U

5.9 2.6 9.7 2.1 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-001 CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-003 CFISS-003 CFISS-004 CFISS-004

6/14/2016 6/14/2016 6/14/2016 6/14/2016 7/19/2016 7/19/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5

CFISS-001-SO-0-0.5 CFISS-001-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-004-SO-0-0.5 CFISS-004-SO-0-0.5-Pb

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg 26100 11900 44900 24500 37700 22000 28000 16600 20500 NA

Antimony 3.1 47 0.035 mg/kg 0.36 UJ 0.35 UJ 0.38 UJ 0.38 UJ 0.21 J- 0.11 J- 0.36 UJ 0.36 UJ 0.33 UJ NA

Arsenic 0.68 3 0.0015 mg/kg 8.4 3.4 6.7 7 4.6 6.4 6 6.2 7.3 NA

Barium 1500 22000 16 mg/kg 199 66.8 170 182 220 164 201 184 181 NA

Beryllium 16 230 1.9 mg/kg 1.1 0.44 3 0.71 3.7 J 1.1 J 1.8 0.53 0.74 NA

Cadmium 7.1 98 0.069 mg/kg 0.27 U 0.26 U 0.29 U 0.29 U 0.25 J 0.08 J 0.28 U 0.27 U 0.25 U NA

Calcium -- -- -- mg/kg 6420 5230 21300 6530 22000 6100 16700 9800 4160 NA

Chromium 0.3 6.3 0.00067 mg/kg 12 7.5 13.3 11.6 18.6 18.2 14.7 14 10.6 NA

Cobalt 2.3 35 0.027 mg/kg 5 4.8 4.1 4.8 5.4 5.9 5.2 6.1 6.3 NA

Copper 310 4700 2.8 mg/kg 10.4 J+ 11 J+ 14 J+ 10.8 J+ 16.9 15 12 J+ 12.3 J+ 11.3 J+ NA

Cyanide, Total 2.3 15 0.0015 mg/kg 8.5 6.3 29 12.3 18.2 J- 3.9 J- 19.8 2 0.67 NA

Iron 5500 82000 35 mg/kg 20800 10300 15400 19400 15000 19500 16100 16800 17700 NA

Lead 400 800 -- mg/kg 15.8 J+ 5.8 J+ 14.2 J+ 12.2 J+ 17.3 12.1 12.1 J+ 10.9 J+ 15.9 J+ 20.1 

Magnesium -- -- -- mg/kg 11100 8090 11100 15300 10100 11800 10400 13200 11000 NA

Manganese 180 2600 2.8 mg/kg 597 J 226 J 413 J 644 J 502 629 544 J 598 J 682 J NA

Mercury 1.1 4.6 0.0033 mg/kg 0.013 U 0.021 0.013 U 0.023 0.019 J 0.026 J 0.013 U 0.016 J 0.013 U NA

Nickel 150 2200 2.6 mg/kg 18.5 8.3 25.8 12.2 44.5 15.8 24.8 12.5 13.9 NA

Potassium -- -- -- mg/kg 1640 704 2430 1720 3080 1440 2560 1120 1460 NA

Selenium 39 580 0.052 mg/kg 0.34 U 0.33 U 0.35 U 0.35 U 0.74 J 0.85 J 0.34 U 0.33 U 0.31 U NA

Silver 39 580 0.08 mg/kg 0.66 U 0.64 U 0.69 U 0.69 U 0.056 J 0.035 J 0.67 U 0.65 U 0.61 U NA

Sodium -- -- -- mg/kg 1890 935 10500 1550 9000 2090 5280 443 264 NA

Thallium 0.078 1.2 0.0014 mg/kg 0.14 U 0.13 U 0.15 J 0.15 J 0.17 J 0.13 J 0.14 U 0.13 U 0.13 U NA

Vanadium 39 580 8.6 mg/kg 19.8 8 24.3 17.6 35.8 21.5 25.6 13.1 19 NA

Zinc 2300 35000 37 mg/kg 47.4 29.3 46.4 56.1 59.2 J+ 56.6 J+ 56.3 45.9 51.8 NA

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-004 CFISS-005 CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007

6/15/2016 6/16/2016 6/16/2016 6/17/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 7/19/2016 6/17/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-004-SO-0.5-2 CFISS-005-SO-0-0.5 CFISS-005-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-007-SO-0-0.5

19100 15300 17300 13600 14700 14900 17100 17300 15100 20000 

0.37 UJ 0.36 UJ 0.35 UJ 0.47 UJ 0.45 UJ 0.44 UJ 0.21 J- 0.23 J- 1.9 J- 0.47 UJ

8.6 4.9 6.7 4.2 5.2 4.8 5 4.9 4.7 4.4 

126 122 114 105 109 123 138 136 162 91.5 

0.58 0.51 0.53 0.48 0.48 0.52 0.77 J 0.8 J 0.67 0.83 

0.28 U 0.28 U 0.26 U 0.36 U 0.34 U 0.33 U 0.26 J 0.22 J 0.11 J 0.35 U

2890 26400 12400 13300 J 5820 J 11600 J 20300 20900 10600 13000 J

11.1 10.7 11.8 9.7 10 9.5 17.7 16.7 17.9 29 

7 5.8 5.7 4.8 J+ 5.1 J+ 4.9 J+ 6.1 6.1 5.9 5.5 J+

13.1 J+ 28 J+ 15.2 J+ 22.8 J 23.2 J 22 J 42.1 38.8 721 46.2 J

0.21 0.24 0.21 0.26 J 0.069 J 0.096 J 0.21 J- 0.15 J- 0.15 J- 0.29 

18200 15000 18000 12100 15700 11800 15100 15000 15900 18300 

14.3 J+ 15.3 J+ 12.1 J+ 13 11.3 17.1 21.7 J 406 J 28.3 15.1 

11400 10400 13900 9940 9720 8860 9940 10000 9580 8620 

674 J 460 J 465 J 372 381 372 537 498 562 406 

0.027 0.016 J 0.017 J 0.021 0.015 J 0.017 J 0.033 J 0.038 J 0.025 J 0.02 

12.7 16.8 12.8 19.9 J- 13.8 J- 21.5 J- 31.2 30.9 15.1 24.6 J-

1050 1100 1210 1000 899 1130 1390 1400 1050 971 

0.35 J 0.34 U 0.35 J 0.44 U 0.42 U 0.41 U 0.78 J 0.75 J 0.82 J 0.44 U

0.69 U 0.67 U 0.64 U 0.86 U 0.82 U 0.8 U 0.092 J 0.089 J 0.086 J 0.85 U

103 41.5 J 62.7 J 69.3 J 41.9 J 76.8 J 118 J 120 J 74.4 J 317 

0.14 U 0.14 U 0.13 U 0.18 U 0.17 U 0.17 U 0.12 J 0.12 J 0.11 J 0.18 U

13.5 13.5 12.8 11.3 12.3 12.5 17.7 17.4 12.5 14 

48.6 54.2 46.5 44.1 51.6 51.6 65 J+ 66.1 J+ 214 J+ 51.8 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-007 CFISS-008 CFISS-008 CFISS-008 CFISS-008 CFISS-009 CFISS-009 CFISS-010 CFISS-010 CFISS-011

6/17/2016 6/18/2016 6/18/2016 7/26/2016 7/26/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016 6/21/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-007-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-009-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-011-SO-0-0.5

14200 22700 15000 32700 19000 14800 15600 14300 15200 10600 

0.4 UJ 0.39 UJ 0.4 UJ 0.24 J- 0.14 J- 0.46 U 0.46 U 0.45 U 0.46 U 0.62 J

7.5 5.2 5.5 6 5.8 5.8 7.2 4.5 5.7 4.6 

115 102 107 120 118 118 100 112 107 69.6 J

0.57 0.8 0.67 0.92 0.8 0.53 0.53 0.47 0.49 0.4 

0.3 U 0.3 U 0.3 U 0.27 J 0.13 J 0.35 U 0.35 U 0.34 U 0.35 U 0.31 U

17300 J 18400 J 25000 J 21400 22600 14800 12400 15200 11100 44200 J

11.8 80.3 10.9 25.2 20 11.2 11.7 10.6 10.8 10.8 J

6.2 J+ 6.7 J+ 5.8 J+ 6.2 6.2 5.9 5.7 5.7 5.4 5.3 

17.6 J 18.8 J 14.1 J 21.1 17.1 13.7 J 13.3 J 17.5 J 14.4 J 18.1 

0.11 0.66 2 0.97 1.6 0.07 J 0.022 J 0.063 J 0.043 J 0.04 J

16100 16300 15200 16500 16600 16500 19100 15800 16800 14500 

16.8 13.9 10.3 16.9 13.5 12 12.6 13.7 11.4 13.6 J

11600 12000 12500 11100 12700 11200 13100 10400 11100 11300 

467 397 404 448 501 525 494 497 417 394 

0.023 0.02 0.049 0.016 J 0.023 J 0.017 J 0.027 0.056 0.02 0.016 J

12.5 J- 96.2 J- 13.5 J- 39.9 21.5 15.6 13 19.3 11.8 17.2 

939 1490 1190 2040 J+ 1530 J+ 856 835 847 828 956 

0.37 U 0.37 U 0.37 U 1.5 J 1.6 J 0.43 U 0.43 U 0.42 U 0.43 U 0.38 U

0.73 U 0.71 U 0.73 U 0.052 J 0.042 J 0.84 U 0.84 U 0.83 U 0.84 U 0.74 U

244 1600 1460 3780 1550 42.9 U 43 U 42.4 U 42.7 U 43.4 J

0.15 U 0.15 U 0.15 U 0.11 J 0.091 J 0.17 U 0.17 U 0.17 U 0.17 U 0.15 U

10.9 16.1 10.4 18.9 14.4 13.1 J 12.9 J 13.3 J 11.8 J 11.5 

306 51.5 39.8 56.6 51.7 51 49.9 56.6 46.2 59.1 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013 CFISS-013 CFISS-014 CFISS-014 CFISS-015

6/21/2016 6/21/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/20/2016 6/20/2016 6/20/2016 6/18/2016

0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-011-SO-0.5-2 CFISS-011-SO-0-0.5-Pb CFISS-012-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-013-SO-0-0.5-Pb CFISS-014-SO-0-0.5 CFISS-014-SO-0.5-2 CFISS-015-SO-0-0.5

11900 NA 9720 10500 17100 14400 NA 18900 16900 19200 

0.44 UJ NA 0.44 UJ 0.4 UJ 0.38 UJ 0.43 UJ NA 0.42 UJ 0.42 UJ 0.43 UJ

5.1 NA 4.5 4.3 4.6 5.8 NA 5.7 4.9 5.6 

92.9 J NA 75 J 90.9 J 86 J 121 J NA 101 J 101 J 96.2 

0.47 NA 0.41 J 0.36 J 0.55 0.66 NA 0.96 0.76 0.62 

0.33 U NA 0.33 U 0.3 U 0.33 J 0.32 U NA 0.32 U 0.32 U 0.33 U

29300 J NA 33500 J 37300 J 26400 J 31300 J NA 21600 J 21800 J 16500 J

11.3 J NA 10.1 J 11.1 J 17.5 J 21 J NA 14.5 J 17.2 J 11.7 

5.7 NA 4.7 5.1 5.2 7.9 NA 5.8 7.9 6.2 J+

12.6 NA 15.9 17 23.2 26.4 NA 26.6 34.2 13.9 J

0.033 J NA 0.096 J 0.083 J 0.14 0.18 NA 2.3 2.5 0.71 

15900 NA 13300 14400 18800 22900 NA 17600 22600 14700 

10.1 J 17.2 14.9 J 8.1 J 17.7 J 14.4 J 29.4 40.2 J 49.9 J 11.7 

12500 NA 9310 11500 10900 13400 NA 10700 12800 10700 

438 NA 471 419 356 528 NA 408 482 417 

0.018 NA 0.023 0.023 0.019 0.017 NA 0.017 0.022 0.021 

12 NA 17.6 12.1 26.4 15.8 NA 26.4 17.1 29.4 J-

1010 NA 781 761 1090 1220 NA 1710 1540 1360 

0.41 U NA 0.41 U 0.37 U 0.36 U 0.4 U NA 0.45 J 0.4 U 0.95 J

0.81 U NA 0.8 U 0.72 U 0.7 U 0.78 U NA 0.77 U 0.77 U 0.79 U

41.2 U NA 41.1 U 37 U 342 487 NA 1750 2270 1520 

0.17 U NA 0.17 U 0.15 U 0.14 U 0.16 U NA 0.16 U 0.16 U 0.16 U

10.8 NA 10.4 9.2 16.6 19.7 NA 17.2 23 15.7 

47.9 NA 49.2 47.2 53.4 72.5 NA 72 67.7 59.2 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-015 CFISS-016 CFISS-016 CFISS-017 CFISS-017 CFISS-018 CFISS-018 CFISS-019 CFISS-019 CFISS-020

6/18/2016 6/23/2016 6/28/2016 6/23/2016 6/29/2016 6/24/2016 6/24/2016 6/24/2016 6/24/2016 6/25/2016

0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-015-SO-0.5-2 CFISS-016-SO-0-0.5 CFISS-016-SO-0.5-2 CFISS-017-SO-0.5-2 CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-018-SO-0.5-2 CFISS-019-SO-0-0.5 CFISS-019-SO-0.5-2 CFISS-020-SO-0-0.5

16200 14500 J 13200 J 12100 J 12800 11400 8620 15700 11700 14300 

0.43 UJ 0.17 J- 0.12 J- 0.12 J- 0.15 J- 0.18 J- 0.092 J- 0.31 J- 0.25 J- 0.26 J-

4.9 5.1 5 4.7 4.3 4.2 4.9 5.1 4.9 4.8 

84.2 99.8 105 109 77.1 59.4 74.8 92.9 119 93.8 

0.53 0.59 0.53 0.48 J 0.48 J 0.52 J 0.4 J 0.6 0.49 J 0.56 

0.32 U 0.19 J 0.085 J 0.054 J 0.16 J 0.18 J 0.081 J 0.27 J 0.13 J 0.26 J

13800 J 16900 23200 30400 24700 30400 32400 25800 24300 30600 

11.7 18.3 13.6 17 15 J- 18.6 17.8 17.9 22.9 19.3 

5.3 J+ 6.1 5.9 5.6 5.6 5.5 5.5 6 6.1 5.8 

21.5 J 19 17 14.1 16.4 15.8 15.9 21.9 25.2 25.8 

1.6 0.12 0.12 0.044 J 0.16 0.15 0.017 J 0.22 0.073 J 0.25 

14400 16000 16100 15300 14700 13900 14100 14900 14900 16400 

9.5 19.1 10.6 9.4 15.2 13.5 8.6 20.6 14.9 21.7 

10700 11500 12500 12700 11600 11600 11900 10900 11600 11600 

419 439 459 444 353 341 386 381 447 393 

0.019 0.018 J 0.018 J 0.018 J 0.016 U 0.017 J 0.028 J 0.026 J 0.027 J 0.024 J

13 J- 25.4 13.5 14 21.6 J- 29.8 15.2 35.4 19.1 30.8 

1380 1250 1130 1020 977 825 721 1040 1020 1170 

0.4 U 1.7 J 1.8 J 1.7 J 1.5 J 1.4 J 1.5 J 1.3 J 1.6 J 1.5 J

0.78 U 0.055 J 0.037 J 0.03 J 0.046 J 0.046 J 0.03 J 0.058 J 0.055 J 0.17 J

1700 64.1 J 54.4 J 58 J 61.1 J 79.9 J 46.1 J 673 71.3 J 272 J

0.16 U 0.091 J 0.094 J 0.079 J 0.085 J 0.085 J 0.06 J 0.083 J 0.075 J 0.09 J

11.1 14.6 11.1 11 12.9 13.7 8.6 17.1 12.3 17 

45.5 59.7 47.5 44.4 48.3 48.8 51.3 64.8 54.3 79.4 

ROUX ASSOCIATES, INC. Page 27 of 57  2476.0001Y002.142/WKB



Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-020 CFISS-020 CFISS-021 CFISS-021 CFISS-021 CFISS-022 CFISS-022 CFISS-023 CFISS-023 CFISS-024

6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016 6/29/2016

0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-DUP2-SO CFISS-020-SO-0.5-2 CFISS-021-SO-0-0.5 CFISS-021-SO-0-0.5Pb CFISS-021-SO-0.5-2 CFISS-022-SO-0-0.5 CFISS-022-SO-0.5-2 CFISS-023-SO-0-0.5 CFISS-023-SO-0.5-2 CFISS-024-SO-0-0.5

13700 10700 22600 NA 12500 27500 J 17700 J 17500 J 15100 J 22900 

0.25 J- 0.14 J- 0.63 J- NA 0.16 J- 1 J- 0.16 J- 0.15 J- 0.13 J- 0.22 J-

4.6 5 8.2 NA 5.1 12.3 5.8 5.3 5.6 6 

89.8 99.4 113 NA 113 143 168 110 138 97.2 

0.53 J 0.44 J 0.91 NA 0.53 J 0.99 0.89 0.65 0.57 0.81 

0.28 J 0.24 J 0.97 J NA 0.15 J 1.2 J 0.13 J 0.18 J 0.092 J 0.28 J

29400 25900 20300 NA 22200 12600 11100 13300 17600 23600 

17 14.8 31.1 NA 22.1 50.4 20 15.8 15.5 18.5 J-

5.9 5.9 7.7 NA 6.1 9.3 6.5 6.5 6.5 6.3 

25.1 20 44 NA 21.7 47.6 17.8 17.4 16.6 19.6 

0.25 0.077 J 0.56 NA 0.36 0.66 0.63 0.19 0.11 0.31 

15900 15900 24500 NA 17200 30400 17800 17200 17200 16700 

23.8 15.2 46.5 J 55.1 15.3 64.9 15 14.6 12.8 18.1 

11500 11600 11100 NA 11100 10700 10700 11000 11100 11800 

382 475 499 NA 477 564 563 465 501 390 

0.02 J 0.017 J 0.028 J NA 0.026 J 0.026 J 0.021 J 0.02 J 0.021 J 0.039 J

30.2 13.9 93.6 NA 20.5 142 18.6 26.3 14.3 51.4 J-

1010 805 1600 NA 1040 2150 1280 1150 1210 1790 

1.4 J 1.5 J 3.8 J NA 1.8 J 13.3 1.9 J 1.8 J 1.9 J 1.6 J

0.19 J 0.19 J 0.12 J NA 0.05 J 0.11 J 0.047 J 0.048 J 0.043 J 0.047 J

185 J 71.1 J 1200 NA 288 1670 461 79.9 J 80.3 J 1520 

0.082 J 0.095 J 0.17 J NA 0.083 J 0.4 J 0.11 J 0.098 J 0.098 J 0.1 J

14.8 10.3 35.3 NA 12.1 54.5 15.7 15.3 13 21.7 

77 75.3 103 NA 73.8 88.2 55.1 89.2 50.5 77.8 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-024 CFISS-024 CFISS-025 CFISS-025 CFISS-026 CFISS-026 CFISS-027 CFISS-027 CFISS-027 CFISS-028

6/29/2016 6/29/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-024-SO-0-0.5Pb CFISS-024-SO-0.5-2 CFISS-025-SO-0-0.5 CFISS-025-SO-0.5-2 CFISS-026-SO-0-0.5 CFISS-026-SO-0.5-2 CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-027-SO-0.5-2 CFISS-028-SO-0-0.5

NA 13200 24800 13900 37100 22400 30900 29400 24900 26900 

NA 0.14 J- 0.4 J- 0.14 J- 0.27 J- 0.16 J- 0.31 J- 0.27 J- 0.21 J- 0.15 J-

NA 5 6 4.5 7.2 5.6 8.2 8.1 5.8 5.3 

NA 123 98.7 94.7 251 158 293 296 165 262 

NA 0.56 0.67 0.54 1.3 0.82 1.1 1 1.2 0.92 

NA 0.1 J 0.38 J 0.099 J 0.55 J 0.17 J 0.65 J 0.67 J 0.19 J 0.22 J

NA 25400 27900 26900 9150 18800 7060 7670 19100 7530 

NA 15.9 J- 18.3 J- 15.8 J- 27.6 J- 18.9 J- 38.5 J 69.1 J 54.4 J- 17.7 J-

NA 6.1 6.3 5.7 7.2 6.1 7.6 7.8 6.3 6.5 

NA 17.7 33.3 15.6 45.2 18 40.3 41.7 18.7 20.6 

NA 0.14 J- 0.69 0.16 0.38 0.26 0.43 0.45 0.43 0.28 

NA 15400 17500 15600 27100 17200 25500 26100 17200 18400 

24.5 12.4 19.7 11.1 37.6 13 61.2 64.5 13.9 16.6 

NA 11700 11700 11800 9870 11400 10000 10200 10700 10100 

NA 437 399 403 583 455 485 500 448 452 

NA 0.021 J 0.015 U 0.016 J 0.016 U 0.017 J 0.018 J 0.019 J 0.015 U 0.016 U

NA 19 J- 46.6 J- 18.6 J- 54.1 J- 21.2 J- 78 J- 87 J- 38.5 J- 24.7 J-

NA 1270 1680 1210 2290 2180 2370 2030 2480 1770 

NA 1.5 J 1.9 J 1.5 J 3.1 J 2 J 5.7 J 5.4 J 1.8 J 2.3 J

NA 0.049 J 0.065 J 0.034 J 0.11 J 0.05 J 0.096 J 0.1 J 0.053 J 0.063 J

NA 177 J 312 93.4 J 2160 2020 739 638 2760 357 

NA 0.082 J 0.11 J 0.077 J 0.17 J 0.12 J 0.22 J 0.2 J 0.15 J 0.12 J

NA 13.4 20.9 12.6 27.7 18.2 33.7 32.8 31.2 18 

NA 52.4 70.3 47.7 90 56.8 83.3 87.5 53.4 64.3 
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-028 CFISS-028 CFISS-029 CFISS-029 CFISS-030 CFISS-030 CFISS-031 CFISS-031 CFISS-032 CFISS-032

7/1/2016 7/1/2016 6/27/2016 6/27/2016 7/25/2016 7/25/2016 7/13/2016 7/13/2016 7/12/2016 7/12/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5

CFISS-028-SO-0-0.5Pb CFISS-028-SO-0.5-2 CFISS-029-SO-0-0.5 CFISS-029-SO-0.5-2 CFISS-030-SO-0-0.5 CFISS-030-SO-0.5-2 CFISS-031-S0-0-0.5 CFISS-031-S0-0.5-2 CFISS-032-SO-0-0.5 CFISS-032-SO-0-0.5Pb

NA 25600 17900 J 15600 J 22500 16200 29300 17300 23800 NA

NA 0.17 J- 0.24 J- 0.17 J- 0.42 J- 0.12 J- 0.39 J- 0.12 J- 0.2 J- NA

NA 5.9 5.9 6.4 6.2 4.7 5.5 4.8 6.3 NA

NA 180 120 135 127 157 116 195 245 J+ NA

NA 0.9 0.58 0.53 0.8 0.61 1.1 0.65 0.93 NA

NA 0.13 J 0.24 J 0.14 J 0.39 J 0.16 J 0.59 J 0.14 J 0.28 J NA

NA 19500 18300 17300 27500 20800 17300 11900 13300 NA

NA 19.3 J- 14.9 17.1 18.5 17 20.1 17 17.1 NA

NA 6.1 6.3 6.4 6.3 5.8 5.8 6.6 7.1 NA

NA 16.1 65.1 398 26.5 20.8 35.7 16.8 23.3 NA

NA 0.77 0.27 0.15 0.4 0.18 0.8 0.24 0.31 NA

NA 16300 16500 17300 15500 15200 16900 16800 18900 NA

14.1 13.9 16.6 16.1 33.2 16.8 24.8 13.3 19.2 15.8 J

NA 11000 11200 11100 10700 10300 8230 8910 9530 NA

NA 454 445 515 461 494 387 592 457 NA

NA 0.016 U 0.024 J 0.024 J 0.031 J 0.016 J 0.015 UJ 0.017 UJ 0.049 J NA

NA 18.6 J- 25.2 15.4 41 18.6 47.6 16.4 26.2 NA

NA 2490 1330 1100 1390 J+ 1070 J+ 1620 1030 1320 NA

NA 1.9 J 1.7 J 1.7 J 1.4 J 1.4 J 1 J 1.2 J 2.1 J NA

NA 0.053 J 0.043 J 0.053 J 0.073 J 0.04 J 0.066 J 0.04 J 0.063 J NA

NA 3280 87.2 J 77.4 J 679 413 1490 193 J 205 J NA

NA 0.13 J 0.095 J 0.089 J 0.11 J 0.089 J 0.12 J+ 0.098 J+ 0.1 J NA

NA 18 14.7 12.6 20.6 14.4 21.9 15.5 19.9 NA

NA 53.1 75.5 55 99.2 61.6 90.8 J 57.3 J 75.2 NA
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-032 CFISS-033 CFISS-033 CFISS-034 CFISS-034 CFISS-035 CFISS-035 CFISS-036 CFISS-036 CFISS-037

7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016 7/15/2016 7/15/2016 7/15/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-032-SO-0.5-2 CFISS-033-SO-0-0.5 CFISS-033-SO-0.5-2 CFISS-034-SO-0-0.5 CFISS-034-SO-0.5-2 CFISS-035-SO-0-0.5 CFISS-035-SO-0.5-2 CFISS-036-SO-0-0.5 CFISS-036-SO-0.5-2 CFISS-037-SO-0-0.5

20000 36200 14600 29900 20300 20100 15800 15100 23100 17200 

0.15 J- 1 J- 0.43 J- 2 J- 0.22 J- 0.16 J- 0.15 J- 0.24 J- 0.18 J- 4.4 J-

5.2 8.6 5.1 6.2 5.3 4.8 5.6 5.3 4.7 19.6 

161 J+ 262 J+ 128 J+ 286 J+ 121 J+ 194 J+ 123 J+ 156 302 190 

0.85 1.5 0.59 1.4 0.82 0.87 0.75 0.48 J 0.65 0.61 

0.14 J 1.6 0.28 J 0.31 J 0.12 J 0.26 J 0.1 J 0.26 J 0.18 J 0.68 J

17500 9200 19900 9730 23400 15000 23700 16200 7350 32500 

15.9 33.8 14.1 16.7 16.7 14.5 14.9 15.6 13.9 35.9 

6.1 8.2 6.4 6.5 5.7 6 6.1 6.8 6.7 10.5 

30.7 93.3 16.9 23.1 16.9 22.3 16.9 26.1 17.7 477 

1.2 0.81 0.15 0.5 0.68 0.49 0.51 0.13 0.11 0.45 

17100 23100 16400 17500 15200 15900 15700 17500 17600 40700 

11.9 84.6 12.1 50 11.3 15.8 10.3 19.8 12.4 88.3 

10100 9350 11300 10500 11300 10400 11700 8140 6830 9120 

413 534 431 425 363 403 415 558 686 634 

0.017 U 0.017 U 0.014 U 0.017 U 0.016 U 0.026 J 0.058 J 0.016 UJ 0.015 UJ 0.034 J-

17.5 62.8 17.1 21.6 17.5 18.1 14.9 19.9 14.2 46.4 

1350 1920 921 1830 1880 1220 1260 873 1010 1430 

1.7 J 2.6 J 1.8 J 2.5 J 1.6 J 1.8 J 1.9 J 1.1 J 1.1 J 1.2 J

0.045 J 0.16 J 0.033 J 0.25 J 0.038 J 0.054 J 0.037 J 0.066 J 0.042 J 0.69 J

1170 3050 233 J 1360 3350 166 J 471 92.2 J 106 J 364 

0.094 J 0.18 J 0.079 J 0.22 J 0.11 J 0.11 J 0.094 J 0.099 J+ 0.14 J+ 0.17 J+

15.4 44.5 12.6 19.8 15.1 13.5 13.6 13.4 17.2 27.6 

84.9 158 52 72.3 44.8 63 47.6 76.8 J 65 J 888 J
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-037 CFISS-037 CFISS-038 CFISS-038 CFISS-039 CFISS-039 CFISS-040 CFISS-040 CFISS-040 CFISS-041

7/15/2016 7/15/2016 7/14/2016 7/14/2016 7/14/2016 7/14/2016 7/13/2016 7/13/2016 7/13/2016 7/16/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-037-SO-0-0.5Pb CFISS-037-SO-0.5-2 CFISS-038-S0-0-0.5 CFISS-038-S0-0.5-2 CFISS-039-S0-0-0.5 CFISS-039-S0-0.5-2 CFISS-040-S0-0-0.5 CFISS-040-S0-0-0.5Pb CFISS-040-S0-0.5-2 CFISS-41-SO-0-0.5

NA 18400 26800 14900 14900 23000 22000 NA 15000 15500 

NA 0.87 J- 8.6 J- 0.48 J- 0.11 J- 0.82 J- 0.54 J- NA 0.14 J- 0.53 J-

NA 8.2 31.3 6.2 4.5 6.2 5.7 NA 4.4 5.9 

NA 230 221 158 158 116 120 NA 139 117 

NA 0.64 0.97 0.59 0.6 0.79 0.75 NA 0.55 J 0.51 J

NA 0.23 J 0.82 J 0.3 J 0.082 J 0.46 J 0.63 J NA 0.12 J 0.51 J

NA 11500 45700 23200 13200 23600 23500 NA 12100 15600 

NA 23 36.8 17.4 12.9 20.5 28.9 NA 27.6 20.4 

NA 6.8 13.5 6 6.3 6.2 6.5 NA 6.4 7.1 

NA 73.1 887 47.7 15.8 42.9 29.9 NA 15.4 45.7 

NA 0.35 0.021 J 0.73 0.048 J 0.29 0.23 NA 0.082 J 0.19 

NA 20200 66700 16700 16100 17400 17700 NA 16500 19400 

68 J 23.2 144 29.3 12 52.6 45.4 33.4 J 14.1 36.1 

NA 8190 8830 9630 8960 8670 10500 NA 9410 7680 

NA 564 731 474 480 364 405 NA 451 523 

NA 0.019 J- 0.015 UJ 0.016 UJ 0.013 J- 0.017 UJ 0.017 UJ NA 0.016 UJ 0.016 UJ

NA 20.1 51.6 18.4 13.4 35.3 42.8 NA 22.5 31.1 

NA 1100 2110 1040 875 1540 1750 NA 1110 990 

NA 1.1 J 1.1 J 1.1 J 1.1 J 0.95 J 1.1 J NA 0.97 J 1.1 J

NA 0.17 J 1.3 0.27 J 0.036 J 0.26 J 0.55 J NA 0.029 J 0.12 J

NA 226 J 1970 352 143 J 1420 1240 NA 195 J 136 J

NA 0.12 J+ 0.22 J+ 0.11 J+ 0.087 J+ 0.12 J+ 0.13 J+ NA 0.091 J+ 0.096 J+

NA 17.1 38.6 12.7 12.3 18.8 20.1 NA 13.5 13.9 

NA 204 J 1720 J 123 J 48.2 J 145 J 101 J NA 50.9 J 137 J
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Table L9. Metals in Incremental Soil Samples

      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-041 CFISS-042 CFISS-042 CFISS-043 CFISS-043

7/16/2016 7/18/2016 7/18/2016 7/18/2016 7/18/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-41-SO-0.5-2 CFISS-042-SO-0-0.5 CFISS-042-SO-0.5-2 CFISS-043-SO-0-0.5 CFISS-043-SO-0.5-2

21200 24100 18500 32300 17300 

0.25 J- 3.6 J- 0.13 J- 1.3 J- 0.15 J-

5.2 14.9 4.4 7.2 4.1 

270 153 256 136 206 

0.71 1 J 0.79 J 0.98 J 0.84 J

0.17 J 0.89 J 0.23 J 0.53 J 0.19 J

10200 28800 18300 22200 18500 

15.2 29.5 15.2 23.8 19.7 

6.6 7.5 6.2 6.4 6 

30.7 345 20.7 104 29.3 

0.14 0.03 J 0.26 0.27 0.13 

18400 30300 15800 20000 14800 

14.8 83.1 17.1 46.2 15.5 

7480 7240 7610 8210 9150 

658 470 654 422 560 

0.017 UJ 0.021 J 0.026 J 0.023 J 0.027 J

15.3 55.7 16.5 44.7 20.4 

1010 1530 974 1510 1030 

1.1 J 0.86 J 0.82 J 0.73 J 0.8 J

0.059 J 0.69 J 0.13 J 1.1 J 0.086 J

175 J 2470 339 2100 537 

0.11 J+ 0.14 J 0.098 J 0.14 J 0.09 J

17.1 21.5 15 20.9 13.6 

92.1 J 751 J+ 69.7 J+ 284 J+ 69.9 J+
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-001 CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-003 CFISS-003 CFISS-004 CFISS-004

6/14/2016 6/14/2016 6/14/2016 6/14/2016 7/19/2016 7/19/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-001-SO-0-0.5 CFISS-001-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-004-SO-0-0.5 CFISS-004-SO-0.5-2

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg 0.0099 U 0.01 U 0.01 U 0.01 U 0.0087 U 0.009 U 0.0099 U 0.0097 U 0.01 U 0.01 U

Aroclor 1221 0.2 0.83 0.00008 mg/kg 0.0099 U 0.01 U 0.01 U 0.01 U 0.0087 U 0.009 U 0.0099 U 0.0097 U 0.01 U 0.01 U

Aroclor 1232 0.17 0.72 0.00008 mg/kg 0.0099 U 0.01 U 0.01 U 0.01 U 0.0087 U 0.009 U 0.0099 U 0.0097 U 0.01 U 0.01 U

Aroclor 1242 0.23 0.95 0.0012 mg/kg 0.0099 U 0.01 U 0.01 U 0.01 U 0.0087 U 0.009 U 0.0099 U 0.0097 U 0.01 U 0.01 U

Aroclor 1248 0.23 0.95 0.0012 mg/kg 0.0099 U 0.01 U 0.01 U 0.01 U 0.0087 U 0.009 U 0.0099 U 0.0097 U 0.01 U 0.01 U

Aroclor 1254 0.12 0.97 0.002 mg/kg 0.01 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0093 U 0.01 U 0.01 U 0.01 U 0.01 U

Aroclor 1260 0.24 0.99 0.0055 mg/kg 0.01 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0093 U 0.01 U 0.01 U 0.01 U 0.01 U

Aroclor 1268 -- -- -- mg/kg 0.01 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0093 U 0.01 U 0.01 U 0.01 U 0.01 U

Aroclor-1262 -- -- -- mg/kg 0.01 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0093 U 0.01 U 0.01 U 0.01 U 0.01 U

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg 0.01 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0093 U 0.01 U 0.01 U 0.01 U 0.01 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-005 CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007 CFISS-007

6/16/2016 6/16/2016 6/17/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 7/19/2016 6/17/2016 6/17/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-005-SO-0-0.5 CFISS-005-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-007-SO-0-0.5 CFISS-007-SO-0.5-2

0.0099 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0089 U 0.009 U 0.01 U 0.0098 U

0.0099 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0089 U 0.009 U 0.01 U 0.0098 U

0.0099 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0089 U 0.009 U 0.01 U 0.0098 U

0.0099 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0089 U 0.009 U 0.01 U 0.0098 U

0.0099 U 0.0099 U 0.01 U 0.01 U 0.01 U 0.009 U 0.0089 U 0.009 U 0.01 U 0.0098 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0093 U 0.0092 U 0.0093 U 0.01 U 0.057 J

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0093 U 0.0092 U 0.0093 U 0.01 U 0.01 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0093 U 0.0092 U 0.0093 U 0.01 U 0.01 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0093 U 0.0092 U 0.0093 U 0.01 U 0.01 U

0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.0093 U 0.0092 U 0.0093 U 0.01 U 0.057 J
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-008 CFISS-008 CFISS-008 CFISS-008 CFISS-009 CFISS-009 CFISS-010 CFISS-010 CFISS-011 CFISS-011

6/18/2016 6/18/2016 7/26/2016 7/26/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016 6/21/2016 6/21/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-009-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-011-SO-0-0.5 CFISS-011-SO-0.5-2

0.0099 U 0.0095 U 0.009 U 0.0088 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.0097 U 0.0099 U

0.0099 U 0.0095 U 0.009 U 0.0088 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.0097 U 0.0099 U

0.0099 U 0.0095 U 0.009 U 0.0088 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.0097 U 0.0099 U

0.0099 U 0.0095 U 0.009 U 0.0088 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.0097 U 0.0099 U

0.0099 U 0.0095 U 0.009 U 0.0088 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.0097 U 0.0099 U

0.01 U 0.0099 U 0.0093 U 0.0091 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.01 U 0.0099 U 0.0093 U 0.0091 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.01 U 0.0099 U 0.0093 U 0.0091 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.01 U 0.0099 U 0.0093 U 0.0091 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U

0.01 U 0.0099 U 0.0093 U 0.0091 U 0.011 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-012 CFISS-012 CFISS-013 CFISS-013 CFISS-014 CFISS-014 CFISS-015 CFISS-015 CFISS-016 CFISS-016

6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/20/2016 6/20/2016 6/18/2016 6/18/2016 6/23/2016 6/28/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-012-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-014-SO-0.5-2 CFISS-015-SO-0-0.5 CFISS-015-SO-0.5-2 CFISS-016-SO-0-0.5 CFISS-016-SO-0.5-2

0.0096 U 0.0096 U 0.0095 U 0.0096 U 0.0096 U 0.0095 U 0.0099 U 0.01 U 0.0086 U 0.0085 U

0.0096 U 0.0096 U 0.0095 U 0.0096 U 0.0096 U 0.0095 U 0.0099 U 0.01 U 0.0086 U 0.0085 U

0.0096 U 0.0096 U 0.0095 U 0.0096 U 0.0096 U 0.0095 U 0.0099 U 0.01 U 0.0086 U 0.0085 U

0.0096 U 0.0096 U 0.0095 U 0.0096 U 0.0096 U 0.0095 U 0.0099 U 0.01 U 0.0086 U 0.0085 U

0.0096 U 0.0096 U 0.0095 U 0.0096 U 0.0096 U 0.0095 U 0.0099 U 0.01 U 0.0086 U 0.0085 U

0.0099 U 0.0099 U 0.21 0.07 J 0.01 U 0.0098 U 0.01 U 0.01 U 0.0089 U 0.0088 U

0.0099 U 0.0099 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0089 U 0.0088 U

0.0099 U 0.0099 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0089 U 0.0088 U

0.0099 U 0.0099 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.01 U 0.0089 U 0.0088 U

0.0099 U 0.0099 U 0.21 0.07 J 0.01 U 0.0098 U 0.01 U 0.01 U 0.0089 U 0.0088 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-017 CFISS-017 CFISS-018 CFISS-018 CFISS-019 CFISS-019 CFISS-020 CFISS-020 CFISS-020 CFISS-021

6/23/2016 6/29/2016 6/24/2016 6/24/2016 6/24/2016 6/24/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016

0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-017-SO-0.5-2 CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-018-SO-0.5-2 CFISS-019-SO-0-0.5 CFISS-019-SO-0.5-2 CFISS-020-SO-0-0.5 CFISS-DUP2-SO CFISS-020-SO-0.5-2 CFISS-021-SO-0-0.5

0.0085 U 0.0088 U 0.0087 U 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0088 U 0.0087 U 0.0088 U

0.0085 U 0.0088 U 0.0087 U 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0088 U 0.0087 U 0.0088 U

0.0085 U 0.0088 U 0.0087 U 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0088 U 0.0087 U 0.0088 U

0.0085 U 0.0088 U 0.0087 U 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0088 U 0.0087 U 0.0088 U

0.0085 U 0.0088 U 0.0087 U 0.0087 U 0.0089 U 0.0088 U 0.0088 U 0.0088 U 0.0087 U 0.0088 U

0.0088 U 0.0091 U 0.009 U 0.0089 U 0.0092 U 0.0091 U 0.079 J 0.0091 UJ 0.16 0.0091 U

0.0088 U 0.0091 U 0.009 U 0.0089 U 0.0092 U 0.0091 U 0.0091 U 0.0091 U 0.009 U 0.0091 U

0.0088 U 0.0091 U 0.009 U 0.0089 U 0.0092 U 0.0091 U 0.0091 U 0.0091 U 0.009 U 0.0091 U

0.0088 U 0.0091 U 0.009 U 0.0089 U 0.0092 U 0.0091 U 0.0091 U 0.0091 U 0.009 U 0.0091 U

0.0088 U 0.0091 U 0.009 U 0.0089 U 0.0092 U 0.0091 U 0.079 J 0.0091 UJ 0.16 0.0091 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-021 CFISS-022 CFISS-022 CFISS-023 CFISS-023 CFISS-024 CFISS-024 CFISS-025 CFISS-025 CFISS-026

6/25/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016 6/29/2016 6/29/2016 6/30/2016 6/30/2016 6/30/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-021-SO-0.5-2 CFISS-022-SO-0-0.5 CFISS-022-SO-0.5-2 CFISS-023-SO-0-0.5 CFISS-023-SO-0.5-2 CFISS-024-SO-0-0.5 CFISS-024-SO-0.5-2 CFISS-025-SO-0-0.5 CFISS-025-SO-0.5-2 CFISS-026-SO-0-0.5

0.009 U 0.0088 U 0.009 U 0.0087 U 0.0089 U 0.0086 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.009 U 0.0088 U 0.009 U 0.0087 U 0.0089 U 0.0086 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.009 U 0.0088 U 0.009 U 0.0087 U 0.0089 U 0.0086 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.009 U 0.0088 U 0.009 U 0.0087 U 0.0089 U 0.0086 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.009 U 0.0088 U 0.009 U 0.0087 U 0.0089 U 0.0086 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.0093 U 0.06 J 0.0093 U 0.009 U 0.0092 U 0.0089 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.0093 U 0.0091 U 0.0093 U 0.009 U 0.0092 U 0.0089 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.0093 U 0.0091 U 0.0093 U 0.009 U 0.0092 U 0.0089 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.0093 U 0.0091 U 0.0093 U 0.009 U 0.0092 U 0.0089 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.0093 U 0.06 J 0.0093 U 0.009 U 0.0092 U 0.0089 U 0.0089 U 0.009 U 0.009 U 0.0091 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-026 CFISS-027 CFISS-027 CFISS-027 CFISS-028 CFISS-028 CFISS-029 CFISS-029 CFISS-030 CFISS-030

6/30/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016 6/27/2016 6/27/2016 7/25/2016 7/25/2016

0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-026-SO-0.5-2 CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-027-SO-0.5-2 CFISS-028-SO-0-0.5 CFISS-028-SO-0.5-2 CFISS-029-SO-0-0.5 CFISS-029-SO-0.5-2 CFISS-030-SO-0-0.5 CFISS-030-SO-0.5-2

0.0087 U 0.0089 U 0.0091 U 0.000089 UJ 0.0089 U 0.0088 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.0087 U 0.0089 U 0.0091 U 0.000089 UJ 0.0089 U 0.0088 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.0087 U 0.0089 U 0.0091 U 0.000089 UJ 0.0089 U 0.0088 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.0087 U 0.0089 U 0.0091 U 0.000089 U 0.0089 U 0.0088 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.0087 U 0.0089 U 0.0091 U 0.000089 U 0.0089 U 0.0088 U 0.0086 U 0.0087 U 0.0087 U 0.0088 U

0.009 U 0.0092 U 0.0094 U 0.000092 U 0.0092 U 0.0091 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.009 U 0.0092 U 0.0094 U 0.000092 U 0.0092 U 0.0091 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.009 U 0.0092 U 0.0094 U 0.000092 U 0.0092 U 0.0091 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.009 U 0.0092 U 0.0094 U 0.000092 U 0.0092 U 0.0091 U 0.0089 U 0.009 U 0.009 U 0.0091 U

0.009 U 0.0092 U 0.0094 U 0.000092 UJ 0.0092 U 0.0091 U 0.0089 U 0.009 U 0.009 U 0.0091 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-031 CFISS-031 CFISS-032 CFISS-032 CFISS-033 CFISS-033 CFISS-034 CFISS-034 CFISS-035 CFISS-035

7/13/2016 7/13/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/11/2016 7/11/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-031-S0-0-0.5 CFISS-031-S0-0.5-2 CFISS-032-SO-0-0.5 CFISS-032-SO-0.5-2 CFISS-033-SO-0-0.5 CFISS-033-SO-0.5-2 CFISS-034-SO-0-0.5 CFISS-034-SO-0.5-2 CFISS-035-SO-0-0.5 CFISS-035-SO-0.5-2

0.009 U 0.009 U 0.0088 U 0.0088 U 0.0087 U 0.0089 U 0.0089 U 0.0087 U 0.0086 U 0.0088 U

0.009 U 0.009 U 0.0088 U 0.0088 U 0.0087 U 0.0089 U 0.0089 U 0.0087 U 0.0086 U 0.0088 U

0.009 U 0.009 U 0.0088 U 0.0088 U 0.0087 U 0.0089 U 0.0089 U 0.0087 U 0.0086 U 0.0088 U

0.009 U 0.009 U 0.0088 U 0.0088 U 0.0087 U 0.0089 U 0.0089 U 0.0087 U 0.0086 U 0.0088 U

0.009 U 0.009 U 0.0088 U 0.0088 U 0.0087 U 0.0089 U 0.0089 U 0.0087 U 0.0086 U 0.0088 U

0.0094 U 0.0093 U 0.0091 U 0.0091 U 0.009 U 0.0092 U 0.0092 U 0.009 U 0.0089 U 0.0091 U

0.0094 U 0.0093 U 0.0091 U 0.0091 U 0.009 U 0.0092 U 0.0092 U 0.009 U 0.0089 U 0.0091 U

0.0094 U 0.0093 U 0.0091 U 0.0091 U 0.009 U 0.0092 U 0.0092 U 0.009 U 0.0089 U 0.0091 U

0.0094 U 0.0093 U 0.0091 U 0.0091 U 0.009 U 0.0092 U 0.0092 U 0.009 U 0.0089 U 0.0091 U

0.0094 U 0.0093 U 0.0091 U 0.0091 U 0.009 U 0.0092 U 0.0092 U 0.009 U 0.0089 U 0.0091 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-036 CFISS-036 CFISS-037 CFISS-037 CFISS-038 CFISS-038 CFISS-039 CFISS-039 CFISS-040 CFISS-040

7/15/2016 7/15/2016 7/15/2016 7/15/2016 7/14/2016 7/14/2016 7/14/2016 7/14/2016 7/13/2016 7/13/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-036-SO-0-0.5 CFISS-036-SO-0.5-2 CFISS-037-SO-0-0.5 CFISS-037-SO-0.5-2 CFISS-038-S0-0-0.5 CFISS-038-S0-0.5-2 CFISS-039-S0-0-0.5 CFISS-039-S0-0.5-2 CFISS-040-S0-0-0.5 CFISS-040-S0-0.5-2

0.0089 U 0.0094 U 0.0086 U 0.0091 U 0.0087 U 0.0088 U 0.0089 U 0.009 U 0.0087 U 0.009 U

0.0089 U 0.0094 U 0.0086 U 0.0091 U 0.0087 U 0.0088 U 0.0089 U 0.009 U 0.0087 U 0.009 U

0.0089 U 0.0094 U 0.0086 U 0.0091 U 0.0087 U 0.0088 U 0.0089 U 0.009 U 0.0087 U 0.009 U

0.0089 U 0.0094 U 0.0086 U 0.0091 U 0.0087 U 0.0088 U 0.0089 U 0.009 U 0.0087 U 0.009 U

0.0089 U 0.0094 U 0.0086 U 0.0091 U 0.0087 U 0.0088 U 0.0089 U 0.009 U 0.0087 U 0.009 U

0.0092 U 0.0098 U 0.0089 U 0.0094 U 0.009 U 0.0091 U 0.0092 U 0.0093 U 0.009 U 0.0093 U

0.0092 U 0.0098 U 0.0089 U 0.0094 U 0.009 U 0.0091 U 0.0092 U 0.0093 U 0.009 U 0.0093 U

0.0092 U 0.0098 U 0.0089 U 0.0094 U 0.009 U 0.0091 U 0.0092 U 0.0093 U 0.009 U 0.0093 U

0.0092 U 0.0098 U 0.0089 U 0.0094 U 0.009 U 0.0091 U 0.0092 U 0.0093 U 0.009 U 0.0093 U

0.0092 U 0.0098 U 0.0089 U 0.0094 U 0.009 U 0.0091 U 0.0092 U 0.0093 U 0.009 U 0.0093 U
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Table L10. Polychlorinated Biphenyl in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential

Soil RSL

EPA 

Industrial

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFISS-041 CFISS-041 CFISS-042 CFISS-042 CFISS-043 CFISS-043

7/16/2016 7/16/2016 7/18/2016 7/18/2016 7/18/2016 7/18/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-41-SO-0-0.5 CFISS-41-SO-0.5-2 CFISS-042-SO-0-0.5 CFISS-042-SO-0.5-2 CFISS-043-SO-0-0.5 CFISS-043-SO-0.5-2

0.0088 U 0.0092 U 0.009 U 0.0089 U 0.0087 U 0.009 U

0.0088 U 0.0092 U 0.009 U 0.0089 U 0.0087 U 0.009 U

0.0088 U 0.0092 U 0.009 U 0.0089 U 0.0087 U 0.009 U

0.0088 U 0.0092 U 0.009 U 0.0089 U 0.0087 U 0.009 U

0.0088 U 0.0092 U 0.009 U 0.0089 U 0.0087 U 0.009 U

0.0091 U 0.0096 U 0.0093 U 0.0092 U 0.009 U 0.0093 U

0.0091 U 0.0096 U 0.0093 U 0.0092 U 0.009 U 0.0093 U

0.0091 U 0.0096 U 0.0093 U 0.0092 U 0.009 U 0.0093 U

0.0091 U 0.0096 U 0.0093 U 0.0092 U 0.009 U 0.0093 U

0.0091 U 0.0096 U 0.0093 U 0.0092 U 0.009 U 0.0093 U
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Table L11. Organochlorine Pesticides in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-002 CFISS-002 CFISS-003 CFISS-004 CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007

6/14/2016 6/14/2016 7/19/2016 6/15/2016 6/15/2016 6/16/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 6/17/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-001-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-003-SO-0-0.5 CFISS-004-SO-0-0.5 CFISS-005-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-007-SO-0-0.5

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg 0.00098 U 0.00099 U 0.00086 U 0.00098 U 0.00099 U 0.00097 U 0.001 U 0.001 U 0.00089 U 0.00088 U 0.001 U

4,4'-DDE 2 9.3 0.011 mg/kg 0.0011 U 0.0011 U 0.00094 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.00099 U 0.00097 U 0.0011 U

4,4'-DDT 1.9 8.5 0.077 mg/kg 0.00077 U 0.00078 U 0.00067 U 0.00077 U 0.00077 U 0.00076 U 0.0008 U 0.0008 U 0.0007 U 0.00069 U 0.00078 U

Aldrin 0.039 0.18 0.00015 mg/kg 0.0009 U 0.00091 U 0.00079 U 0.0009 U 0.00091 U 0.0009 U 0.00094 U 0.00093 U 0.00082 U 0.00081 U 0.00092 U

alpha-BHC 0.086 0.36 0.000042 mg/kg 0.00068 U 0.00069 U 0.00059 U 0.00068 U 0.00068 U 0.00068 U 0.00071 U 0.0007 U 0.00062 U 0.00061 U 0.00069 U

alpha-Chlordane -- -- -- mg/kg 0.0012 U 0.0012 U 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.0013 U 0.0013 U 0.0011 U 0.0011 U 0.0012 U

beta-BHC 0.3 1.3 0.00015 mg/kg 0.00073 U 0.00073 U 0.00063 U 0.00072 U 0.00073 U 0.00072 U 0.00075 U 0.00075 U 0.00066 U 0.00065 U 0.00074 U

delta-BHC -- -- -- mg/kg 0.00082 U 0.00082 U 0.00071 U 0.00081 U 0.00082 U 0.00081 U 0.00085 U 0.00084 U 0.00074 U 0.00073 U 0.00083 U

Dieldrin 0.034 0.14 0.000071 mg/kg 0.00097 U 0.00098 U 0.00085 U 0.00096 U 0.00097 U 0.00096 U 0.001 U 0.001 U 0.00088 U 0.00087 U 0.00099 U

Endosulfan I -- -- -- mg/kg 0.001 U 0.001 U 0.0009 U 0.001 U 0.001 U 0.001 U 0.0011 U 0.0011 U 0.00095 U 0.00093 U 0.0011 U

Endosulfan II -- -- -- mg/kg 0.0012 U 0.0012 U 0.001 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0011 U 0.0011 U 0.0012 U

Endosulfan sulfate -- -- -- mg/kg 0.00087 U 0.00088 U 0.00076 U 0.00087 U 0.00087 U 0.00086 U 0.0009 U 0.0009 U 0.00079 U 0.00078 U 0.00088 U

Endrin 1.9 25 0.0092 mg/kg 0.00095 U 0.00096 U 0.00083 U 0.00094 U 0.00095 U 0.00094 U 0.00098 U 0.00098 U 0.00086 U 0.00085 U 0.00096 U

Endrin aldehyde -- -- -- mg/kg 0.00093 U 0.00094 U 0.00081 U 0.00092 U 0.00093 U 0.00092 U 0.00096 U 0.00096 U 0.00084 U 0.00083 U 0.00094 U

Endrin ketone -- -- -- mg/kg 0.001 U 0.001 U 0.0009 U 0.001 U 0.001 U 0.001 U 0.0011 U 0.0011 U 0.00095 U 0.00093 U 0.0011 U

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg 0.00067 U 0.00068 U 0.00058 U 0.00067 U 0.00067 U 0.00066 U 0.0007 U 0.00069 U 0.00061 U 0.0006 U 0.00068 U

gamma-Chlordane -- -- -- mg/kg 0.0016 U 0.0016 U 0.0014 U 0.0016 U 0.0016 U 0.0016 U 0.0017 U 0.0017 U 0.0015 U 0.0015 U 0.0016 U

Heptachlor 0.13 0.63 0.00012 mg/kg 0.00096 U 0.00097 U 0.00084 U 0.00095 U 0.00096 U 0.00095 U 0.001 U 0.00099 U 0.00087 U 0.00086 U 0.00097 U

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg 0.0015 U 0.0015 U 0.0013 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0013 U 0.0013 U 0.0015 U

Methoxychlor 32 410 0.2 mg/kg 0.0016 U 0.0016 U 0.0014 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U 0.0014 U 0.0014 U 0.0016 U

Toxaphene 0.49 2.1 0.011 mg/kg 0.022 U 0.022 U 0.019 U 0.022 U 0.022 U 0.022 U 0.023 U 0.023 U 0.02 U 0.02 U 0.022 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L11. Organochlorine Pesticides in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-008 CFISS-008 CFISS-009 CFISS-010 CFISS-011 CFISS-012 CFISS-013 CFISS-014 CFISS-015 CFISS-016

6/18/2016 7/26/2016 6/22/2016 6/22/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016 6/18/2016 6/23/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5 CFISS-009-SO-0-0.5 CFISS-010-SO-0-0.5 CFISS-011-SO-0-0.5 CFISS-012-SO-0-0.5 CFISS-013-SO-0-0.5 CFISS-014-SO-0-0.5 CFISS-015-SO-0-0.5 CFISS-016-SO-0-0.5

0.00098 U 0.00089 U 0.001 U 0.00098 U 0.00096 U 0.00095 U 0.00094 U 0.00095 U 0.00098 U 0.00085 U

0.0011 U 0.00098 U 0.0011 U 0.0011 U 0.0011 U 0.001 U 0.001 U 0.0011 U 0.0011 U 0.00094 U

0.00077 U 0.0007 U 0.00079 U 0.00077 U 0.00076 U 0.00075 U 0.00073 U 0.00075 U 0.00076 U 0.00067 U

0.0009 U 0.00082 U 0.00093 U 0.0009 U 0.00089 U 0.00087 U 0.00086 U 0.00088 U 0.0009 U 0.00079 U

0.00068 U 0.00062 U 0.0007 U 0.00068 U 0.00067 U 0.00066 U 0.00065 U 0.00066 U 0.00068 U 0.00059 U

0.0012 U 0.0011 U 0.0013 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0011 U

0.00072 U 0.00066 U 0.00075 U 0.00072 U 0.00071 U 0.0007 U 0.00069 U 0.0007 U 0.00072 U 0.00063 U

0.00081 U 0.00074 U 0.00084 U 0.00081 U 0.0008 U 0.00079 U 0.00078 U 0.00079 U 0.00081 U 0.00071 U

0.00097 U 0.00088 U 0.001 U 0.00097 U 0.00095 U 0.00094 U 0.00093 U 0.00094 U 0.00096 U 0.00085 U

0.001 U 0.00094 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.00099 U 0.001 U 0.001 U 0.0009 U

0.0012 U 0.0011 U 0.0012 U 0.0012 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0012 U 0.001 U

0.00087 U 0.00079 U 0.0009 U 0.00087 U 0.00085 U 0.00084 U 0.00083 U 0.00085 U 0.00086 U 0.00076 U

0.00094 U 0.00086 U 0.00098 U 0.00094 U 0.00093 U 0.00092 U 0.00091 U 0.00092 U 0.00094 U 0.00083 U

0.00092 U 0.00084 U 0.00095 U 0.00092 U 0.00091 U 0.0009 U 0.00088 U 0.0009 U 0.00092 U 0.00081 U

0.001 U 0.00094 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.00099 U 0.001 U 0.001 U 0.0009 U

0.00067 U 0.00061 U 0.00069 U 0.00067 U 0.00066 U 0.00065 U 0.00064 U 0.00065 U 0.00066 U 0.00058 U

0.0016 U 0.0015 U 0.0017 U 0.0016 U 0.0016 U 0.0016 U 0.0015 U 0.0016 U 0.0016 U 0.0014 U

0.00095 U 0.00087 U 0.00099 U 0.00096 U 0.00094 U 0.00093 U 0.00092 U 0.00093 U 0.00095 U 0.00084 U

0.0015 U 0.0013 U 0.0015 U 0.0015 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0015 U 0.0013 U

0.0016 U 0.0014 U 0.0016 U 0.0016 U 0.0016 U 0.0015 U 0.0015 U 0.0015 U 0.0016 U 0.0014 U

0.022 U 0.02 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.019 U

ROUX ASSOCIATES, INC. Page 45 of 57  2476.0001Y002.142/WKB



Table L11. Organochlorine Pesticides in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-017 CFISS-018 CFISS-019 CFISS-020 CFISS-020 CFISS-021 CFISS-022 CFISS-023 CFISS-024 CFISS-025 CFISS-026

6/29/2016 6/24/2016 6/24/2016 6/25/2016 6/25/2016 6/25/2016 6/27/2016 6/27/2016 6/29/2016 6/30/2016 6/30/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-019-SO-0-0.5 CFISS-020-SO-0-0.5 CFISS-DUP2-SO CFISS-021-SO-0-0.5 CFISS-022-SO-0-0.5 CFISS-023-SO-0-0.5 CFISS-024-SO-0-0.5 CFISS-025-SO-0-0.5 CFISS-026-SO-0-0.5

0.00087 U 0.00086 U 0.00088 U 0.00087 U 0.00086 U 0.00087 U 0.00087 U 0.00086 U 0.00085 U 0.00086 U 0.00087 U

0.00096 U 0.00094 U 0.00097 U 0.00096 U 0.00094 U 0.00096 U 0.00096 U 0.00095 U 0.00094 U 0.00095 U 0.00096 U

0.00069 U 0.00067 U 0.00069 U 0.00068 U 0.00067 U 0.00068 U 0.00068 U 0.00068 U 0.00067 U 0.00067 U 0.00068 U

0.0008 U 0.00079 U 0.00081 U 0.0008 U 0.00079 U 0.0008 U 0.0008 U 0.00079 U 0.00078 U 0.00079 U 0.0008 U

0.00061 U 0.00059 U 0.00061 U 0.0006 U 0.00059 U 0.0006 U 0.0006 U 0.0006 U 0.00059 U 0.0006 U 0.0006 U

0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U

0.00065 U 0.00063 U 0.00065 U 0.00064 U 0.00063 U 0.00064 U 0.00064 U 0.00064 U 0.00063 U 0.00063 U 0.00064 U

0.00072 U 0.00071 U 0.00073 U 0.00072 U 0.00071 U 0.00072 U 0.00072 U 0.00071 U 0.0007 U 0.00071 U 0.00072 U

0.00086 U 0.00085 U 0.00087 U 0.00086 U 0.00085 U 0.00086 U 0.00086 U 0.00085 U 0.00084 U 0.00085 U 0.00086 U

0.00092 U 0.00091 U 0.00093 U 0.00092 U 0.0009 U 0.00092 U 0.00092 U 0.00091 U 0.0009 U 0.00091 U 0.00092 U

0.001 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.00077 U 0.00076 U 0.00078 U 0.00077 U 0.00076 U 0.00077 U 0.00077 U 0.00076 U 0.00075 U 0.00076 U 0.00077 U

0.00084 U 0.00083 U 0.00085 U 0.00084 U 0.00083 U 0.00084 U 0.00084 U 0.00083 U 0.00082 U 0.00083 U 0.00084 U

0.00082 U 0.00081 U 0.00083 U 0.00082 U 0.00081 U 0.00082 U 0.00082 U 0.00081 U 0.0008 U 0.00081 U 0.00082 U

0.00092 U 0.00091 U 0.00093 U 0.00092 U 0.0009 U 0.00092 U 0.00092 U 0.00091 U 0.0009 U 0.00091 U 0.00092 U

0.0006 U 0.00058 U 0.0006 U 0.00059 U 0.00058 U 0.00059 U 0.00059 U 0.00059 U 0.00058 U 0.00059 U 0.00059 U

0.0014 U 0.0014 U 0.0015 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U

0.00085 U 0.00084 U 0.00086 U 0.00085 U 0.00084 U 0.00085 U 0.00085 U 0.00084 U 0.00083 U 0.00084 U 0.00085 U

0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U

0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U

0.019 U 0.019 U 0.02 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U
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Table L11. Organochlorine Pesticides in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-027 CFISS-027 CFISS-028 CFISS-029 CFISS-030 CFISS-031 CFISS-032 CFISS-033 CFISS-034 CFISS-035 CFISS-036

7/1/2016 7/1/2016 7/1/2016 6/27/2016 7/25/2016 7/13/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016 7/15/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-028-SO-0-0.5 CFISS-029-SO-0-0.5 CFISS-030-SO-0-0.5 CFISS-031-S0-0-0.5 CFISS-032-SO-0-0.5 CFISS-033-SO-0-0.5 CFISS-034-SO-0-0.5 CFISS-035-SO-0-0.5 CFISS-036-SO-0-0.5

0.00088 U 0.0009 U 0.00088 U 0.00085 U 0.00086 U 0.00089 U 0.00087 U 0.00086 U 0.00088 U 0.00085 U 0.00088 U

0.00097 U 0.00099 U 0.00097 U 0.00093 U 0.00095 U 0.00099 U 0.00096 U 0.00095 U 0.00097 U 0.00094 U 0.00097 U

0.00069 U 0.00071 U 0.00069 U 0.00066 U 0.00067 U 0.0007 U 0.00068 U 0.00067 U 0.00069 U 0.00067 U 0.00069 U

0.00081 U 0.00083 U 0.00081 U 0.00078 U 0.00079 U 0.00082 U 0.0008 U 0.00079 U 0.00081 U 0.00078 U 0.00081 U

0.00061 U 0.00062 U 0.00061 U 0.00059 U 0.00059 U 0.00062 U 0.0006 U 0.0006 U 0.00061 U 0.00059 U 0.00061 U

0.0011 U 0.0011 U 0.0011 U 0.001 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U

0.00065 U 0.00066 U 0.00065 U 0.00063 U 0.00063 U 0.00066 U 0.00064 U 0.00063 U 0.00065 U 0.00063 U 0.00065 U

0.00073 U 0.00075 U 0.00073 U 0.0007 U 0.00071 U 0.00074 U 0.00072 U 0.00071 U 0.00073 U 0.00071 U 0.00073 U

0.00087 U 0.00089 U 0.00087 U 0.00084 U 0.00085 U 0.00088 U 0.00086 U 0.00085 U 0.00087 U 0.00084 U 0.00087 U

0.00093 U 0.00095 U 0.00093 U 0.00089 U 0.00091 U 0.00095 U 0.00092 U 0.00091 U 0.00093 U 0.0009 U 0.00093 U

0.0011 U 0.0011 U 0.0011 U 0.001 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0011 U

0.00078 U 0.0008 U 0.00078 U 0.00075 U 0.00076 U 0.00079 U 0.00077 U 0.00076 U 0.00078 U 0.00075 U 0.00078 U

0.00085 U 0.00087 U 0.00085 U 0.00082 U 0.00083 U 0.00086 U 0.00084 U 0.00083 U 0.00085 U 0.00082 U 0.00085 U

0.00083 U 0.00085 U 0.00083 U 0.0008 U 0.00081 U 0.00084 U 0.00082 U 0.00081 U 0.00083 U 0.0008 U 0.00083 U

0.00093 U 0.00095 U 0.00093 U 0.00089 U 0.00091 U 0.00095 U 0.00092 U 0.00091 U 0.00093 U 0.0009 U 0.00093 U

0.0006 U 0.00061 U 0.0006 U 0.00058 U 0.00058 U 0.00061 U 0.00059 U 0.00059 U 0.0006 U 0.00058 U 0.0006 U

0.0015 U 0.0015 U 0.0015 U 0.0014 U 0.0014 U 0.0015 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0015 U

0.00086 U 0.00088 U 0.00086 U 0.00083 U 0.00084 U 0.00087 U 0.00085 U 0.00084 U 0.00086 U 0.00083 U 0.00086 U

0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U

0.0014 U 0.0015 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U

0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.02 U 0.019 U 0.019 U 0.019 U 0.019 U 0.02 U
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Table L11. Organochlorine Pesticides in Incremental Soil Samples

        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection of 

Groundwater Risk-

Based Soil RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg

4,4'-DDE 2 9.3 0.011 mg/kg

4,4'-DDT 1.9 8.5 0.077 mg/kg

Aldrin 0.039 0.18 0.00015 mg/kg

alpha-BHC 0.086 0.36 0.000042 mg/kg

alpha-Chlordane -- -- -- mg/kg

beta-BHC 0.3 1.3 0.00015 mg/kg

delta-BHC -- -- -- mg/kg

Dieldrin 0.034 0.14 0.000071 mg/kg

Endosulfan I -- -- -- mg/kg

Endosulfan II -- -- -- mg/kg

Endosulfan sulfate -- -- -- mg/kg

Endrin 1.9 25 0.0092 mg/kg

Endrin aldehyde -- -- -- mg/kg

Endrin ketone -- -- -- mg/kg

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg

gamma-Chlordane -- -- -- mg/kg

Heptachlor 0.13 0.63 0.00012 mg/kg

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg

Methoxychlor 32 410 0.2 mg/kg

Toxaphene 0.49 2.1 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFISS-037 CFISS-038 CFISS-039 CFISS-040 CFISS-041 CFISS-042 CFISS-043

7/15/2016 7/14/2016 7/14/2016 7/13/2016 7/16/2016 7/18/2016 7/18/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFISS-037-SO-0-0.5 CFISS-038-S0-0-0.5 CFISS-039-S0-0-0.5 CFISS-040-S0-0-0.5 CFISS-41-SO-0-0.5 CFISS-042-SO-0-0.5 CFISS-043-SO-0-0.5

0.00085 U 0.00086 U 0.00088 U 0.00086 U 0.00087 U 0.00089 U 0.00086 U

0.00094 U 0.00095 U 0.00097 U 0.00095 U 0.00096 U 0.00098 U 0.00095 U

0.00067 U 0.00068 U 0.00069 U 0.00068 U 0.00069 U 0.0007 U 0.00068 U

0.00078 U 0.00079 U 0.00081 U 0.00079 U 0.0008 U 0.00082 U 0.00079 U

0.00059 U 0.0006 U 0.00061 U 0.0006 U 0.00061 U 0.00061 U 0.0006 U

0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U

0.00063 U 0.00064 U 0.00065 U 0.00064 U 0.00065 U 0.00066 U 0.00064 U

0.0007 U 0.00072 U 0.00073 U 0.00072 U 0.00073 U 0.00074 U 0.00072 U

0.00084 U 0.00085 U 0.00087 U 0.00085 U 0.00086 U 0.00088 U 0.00085 U

0.0009 U 0.00091 U 0.00093 U 0.00091 U 0.00092 U 0.00094 U 0.00091 U

0.001 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.0011 U 0.001 U

0.00075 U 0.00076 U 0.00078 U 0.00076 U 0.00077 U 0.00079 U 0.00076 U

0.00082 U 0.00083 U 0.00085 U 0.00083 U 0.00084 U 0.00086 U 0.00083 U

0.0008 U 0.00081 U 0.00083 U 0.00081 U 0.00082 U 0.00084 U 0.00081 U

0.0009 U 0.00091 U 0.00093 U 0.00091 U 0.00092 U 0.00094 U 0.00091 U

0.00058 U 0.00059 U 0.0006 U 0.00059 U 0.0006 U 0.0006 U 0.00059 U

0.0014 U 0.0014 U 0.0015 U 0.0014 U 0.0014 U 0.0015 U 0.0014 U

0.00083 U 0.00084 U 0.00086 U 0.00084 U 0.00085 U 0.00087 U 0.00084 U

0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U

0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U 0.0014 U

0.019 U 0.019 U 0.02 U 0.019 U 0.019 U 0.02 U 0.019 U
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001 CFISS-001 CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-003 CFISS-003 CFISS-004 CFISS-004 CFISS-005

6/14/2016 6/14/2016 6/14/2016 6/14/2016 7/19/2016 7/19/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/16/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-001-SO-0-0.5 CFISS-001-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-004-SO-0-0.5 CFISS-004-SO-0.5-2 CFISS-005-SO-0-0.5

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg 10.4 J 35.5 J 18.6 J 53.3 J 976 647 680 J- 270 J- 86.7 J- 81.4 J- 54.9 J-

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-005 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-007 CFISS-007 CFISS-008 CFISS-008 CFISS-008

6/16/2016 6/17/2016 6/17/2016 6/17/2016 7/19/2016 7/19/2016 7/19/2016 6/17/2016 6/17/2016 6/18/2016 6/18/2016 7/26/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-005-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-006-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-007-SO-0-0.5 CFISS-007-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5

61.8 J- 59 76 J- 78.1 J- 73.2 70.2 85.4 189 J- 141 J- 328 J- 320 J- 662 J-
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-008 CFISS-009 CFISS-009 CFISS-010 CFISS-010 CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013

7/26/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016 6/21/2016 6/21/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-008-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-009-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-011-SO-0-0.5 CFISS-011-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-013-SO-0.5-2

508 J- 21.8 J+ 53.8 J+ 33.8 J+ 28.3 J+ 41.2 J 60.9 J 45.5 J 52.9 J 254 J 337 J
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-014 CFISS-014 CFISS-015 CFISS-015 CFISS-016 CFISS-016 CFISS-017 CFISS-017 CFISS-018 CFISS-018 CFISS-019

6/20/2016 6/20/2016 6/18/2016 6/18/2016 6/23/2016 6/28/2016 6/23/2016 6/29/2016 6/24/2016 6/24/2016 6/24/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-014-SO-0-0.5 CFISS-014-SO-0.5-2 CFISS-015-SO-0-0.5 CFISS-015-SO-0.5-2 CFISS-016-SO-0-0.5 CFISS-016-SO-0.5-2 CFISS-017-SO-0.5-2 CFISS-017-SO-0-0.5 CFISS-018-SO-0-0.5 CFISS-018-SO-0.5-2 CFISS-019-SO-0-0.5

318 J 598 J 372 J- 379 J- 27.6 36.8 J 28.6 36.7 72.9 J- 16.6 J- 215 J-
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-019 CFISS-020 CFISS-020 CFISS-020 CFISS-021 CFISS-021 CFISS-022 CFISS-022 CFISS-023 CFISS-023 CFISS-024

6/24/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/25/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016 6/29/2016

0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-019-SO-0.5-2 CFISS-020-SO-0-0.5 CFISS-DUP2-SO CFISS-020-SO-0.5-2 CFISS-021-SO-0-0.5 CFISS-021-SO-0.5-2 CFISS-022-SO-0-0.5 CFISS-022-SO-0.5-2 CFISS-023-SO-0-0.5 CFISS-023-SO-0.5-2 CFISS-024-SO-0-0.5

70.5 J- 61.2 J- 60.4 J- 36.7 J- 251 J- 136 J- 732 J+ 282 J+ 39.3 J 44.6 J 592 J+
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-024 CFISS-025 CFISS-025 CFISS-026 CFISS-026 CFISS-027 CFISS-027 CFISS-027 CFISS-028 CFISS-028 CFISS-029

6/29/2016 6/30/2016 6/30/2016 6/30/2016 6/30/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016 7/1/2016 6/27/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-024-SO-0.5-2 CFISS-025-SO-0-0.5 CFISS-025-SO-0.5-2 CFISS-026-SO-0-0.5 CFISS-026-SO-0.5-2 CFISS-027-SO-0-0.5 CFISS-DUP3-SO CFISS-027-SO-0.5-2 CFISS-028-SO-0-0.5 CFISS-028-SO-0.5-2 CFISS-029-SO-0-0.5

204 J+ 69.8 157 J+ 617 J+ 632 J+ 244 J+ 239 J+ 946 183 J+ 861 J+ 39.9 J
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-029 CFISS-030 CFISS-030 CFISS-031 CFISS-031 CFISS-032 CFISS-032 CFISS-033 CFISS-033 CFISS-034 CFISS-034

6/27/2016 7/25/2016 7/25/2016 7/13/2016 7/13/2016 7/12/2016 7/12/2016 7/12/2016 7/12/2016 7/11/2016 7/11/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-029-SO-0.5-2 CFISS-030-SO-0-0.5 CFISS-030-SO-0.5-2 CFISS-031-S0-0-0.5 CFISS-031-S0-0.5-2 CFISS-032-SO-0-0.5 CFISS-032-SO-0.5-2 CFISS-033-SO-0-0.5 CFISS-033-SO-0.5-2 CFISS-034-SO-0-0.5 CFISS-034-SO-0.5-2

53 J 270 J- 297 J- 391 96 59.3 519 544 152 301 709 
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-035 CFISS-035 CFISS-036 CFISS-036 CFISS-037 CFISS-037 CFISS-038 CFISS-038 CFISS-039 CFISS-039 CFISS-040

7/11/2016 7/11/2016 7/15/2016 7/15/2016 7/15/2016 7/15/2016 7/14/2016 7/14/2016 7/14/2016 7/14/2016 7/13/2016

0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-035-SO-0-0.5 CFISS-035-SO-0.5-2 CFISS-036-SO-0-0.5 CFISS-036-SO-0.5-2 CFISS-037-SO-0-0.5 CFISS-037-SO-0.5-2 CFISS-038-S0-0-0.5 CFISS-038-S0-0.5-2 CFISS-039-S0-0-0.5 CFISS-039-S0-0.5-2 CFISS-040-S0-0-0.5

92.8 232 56.3 87.3 83.4 87.3 507 207 60.9 503 349 
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Table L12. General Chemistry in Incremental Soil Samples

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential Soil 

RSL

EPA 

Industrial Soil 

RSL

EPA Protection 

of Groundwater 

Risk-Based 

Soil RSL Units

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health 

Protection of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil 

Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil 

Regional Screening Level

CFISS-040 CFISS-041 CFISS-041 CFISS-042 CFISS-042 CFISS-043 CFISS-043

7/13/2016 7/16/2016 7/16/2016 7/18/2016 7/18/2016 7/18/2016 7/18/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

CFISS-040-S0-0.5-2 CFISS-41-SO-0-0.5 CFISS-41-SO-0.5-2 CFISS-042-SO-0-0.5 CFISS-042-SO-0.5-2 CFISS-043-SO-0-0.5 CFISS-043-SO-0.5-2

136 84.3 79.1 632 99.2 534 225 

ROUX ASSOCIATES, INC. Page 57 of 57  2476.0001Y002.142/WKB



Table L13. Volatile Organic Compounds in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

1,1,1-Trichloroethane 810 3600 0.28 mg/kg 0.00052 U 0.00071 U 0.0005 U 0.00023 U 0.00048 UJ 0.0065 U 0.00035 U 0.00048 U 0.00033 U 0.00033 U

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg 0.00023 U 0.00032 U 0.00022 U 0.00011 U 0.00021 UJ 0.0044 U 0.00016 U 0.00021 U 0.00015 U 0.00015 U

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg 0.0006 U 0.00083 U 0.00058 U 0.00027 UJ 0.00055 UJ 0.0079 U 0.00041 UJ 0.00055 U 0.00038 UJ 0.00038 U

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg 0.00038 U 0.00053 U 0.00037 U 0.00017 U 0.00035 UJ 0.0019 U 0.00026 U 0.00035 U 0.00024 U 0.00024 U

1,1-Dichloroethane 3.6 16 0.00078 mg/kg 0.00047 U 0.00064 U 0.00045 U 0.00021 U 0.00043 UJ 0.0056 U 0.00032 U 0.00043 U 0.0003 U 0.0003 U

1,1-Dichloroethene 23 100 0.01 mg/kg 0.00056 U 0.00077 U 0.00054 U 0.00025 U 0.00052 UJ 0.0079 U 0.00038 U 0.00052 U 0.00036 U 0.00036 U

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg 0.00015 U 0.00021 U 0.00014 U 6.8E-05 U 0.00014 UJ 0.0081 U 0.0001 U 0.00014 U 9.6E-05 UJ 9.6E-05 U

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg 0.00044 U 0.0006 U 0.00042 U 0.0002 U 0.0004 UJ 0.0063 U 0.0003 U 0.0004 U 0.00028 UJ 0.00028 U

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg 0.00065 U 0.00088 U 0.00062 U 0.00029 U 0.00059 UJ 0.0053 U 0.00044 U 0.00059 U 0.00041 UJ 0.00041 U

1,2-Dichlorobenzene 180 930 0.03 mg/kg 0.00019 U 0.00026 U 0.00018 U 0.00065 0.00018 UJ 0.0051 U 0.00013 U 0.00018 U 0.00016 J 0.00012 U

1,2-Dichloroethane 0.46 2 0.000048 mg/kg 0.00015 U 0.00021 U 0.00014 U 6.8E-05 U 0.00014 UJ 0.0058 U 0.0001 U 0.00014 U 9.6E-05 U 9.6E-05 U

1,2-Dichloropropane 1 4.4 0.00015 mg/kg 0.00023 U 0.00032 U 0.00022 U 0.00011 U 0.00021 UJ 0.0042 U 0.00016 U 0.00021 U 0.00015 U 0.00015 U

1,3-Dichlorobenzene -- -- -- mg/kg 0.00016 U 0.00023 U 0.00016 U 7.4E-05 U 0.00015 UJ 0.0077 U 0.00011 U 0.00015 U 0.0001 UJ 0.0001 U

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg 0.00018 U 0.00024 U 0.00017 U 0.00016 J 0.00016 UJ 0.0077 U 0.00012 U 0.00016 U 0.00011 UJ 0.00011 U

2-Butanone (MEK) 2700 19000 0.12 mg/kg 0.019 0.022 0.024 0.0028 J 0.018 T 0.051 U 0.0018 J 0.0063 0.012 J+ 0.0015 J

2-Hexanone 20 130 0.00088 mg/kg 0.0013 J 0.0018 U 0.0015 J 0.00058 U 0.0012 UJ 0.017 U 0.00088 U 0.0012 U 0.00082 U 0.00082 U

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg 0.0036 J 0.0042 U 0.0029 U 0.0014 U 0.0065 J- 0.015 U 0.0021 U 0.0028 U 0.0019 U 0.0019 U

Acetone 6100 67000 0.29 mg/kg 0.12 0.18 0.14 0.019 0.12 T 0.025 U 0.01 0.047 0.059 J+ 0.012 

Benzene 1.2 5.1 0.00023 mg/kg 0.00052 J 0.0011 J 0.00082 J 0.00028 J 0.00051 J- 0.0044 U 0.00027 J 0.00025 U 0.0006 J+ 0.00037 J

Bromoform 19 86 0.00087 mg/kg 0.00018 U 0.00024 U 0.00017 U 8E-05 U 0.00016 UJ 0.0042 UJ 0.00012 U 0.00016 U 0.00011 U 0.00011 U

Bromomethane 0.68 3 0.00019 mg/kg 0.00044 U 0.0006 U 0.00042 U 0.0002 UJ 0.0004 UJ 0.0042 U 0.0003 UJ 0.0004 U 0.00028 U 0.00028 U

Carbon disulfide 77 350 0.024 mg/kg 0.00059 U 0.0012 J 0.00056 UJ 0.00095 J- 0.00086 J- 0.0051 UJ 0.00068 J- 0.00054 U 0.006 J+ 0.00037 U

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg 0.00059 U 0.00081 U 0.00056 U 0.00027 U 0.00054 UJ 0.0077 U 0.0004 U 0.00054 U 0.00038 U 0.00037 U

Chlorobenzene 28 130 0.0053 mg/kg 0.00019 U 0.00026 U 0.00018 U 8.7E-05 U 0.00018 UJ 0.0056 U 0.00013 U 0.00018 U 0.00012 U 0.00012 U

Chlorobromomethane 15 63 0.0021 mg/kg 0.00023 U 0.00032 U 0.00022 U 0.00011 U 0.00021 UJ 0.007 U 0.00016 U 0.00021 U 0.00015 U 0.00015 U

Chlorodibromomethane 8.3 39 0.00023 mg/kg 0.00021 U 0.00028 U 0.0002 U 9.3E-05 U 0.00019 UJ 0.0051 UJ 0.00014 U 0.00019 U 0.00013 U 0.00013 U

Chloroethane 1400 5700 0.59 mg/kg 0.00048 U 0.00066 U 0.00046 U 0.00022 U 0.00044 UJ 0.0086 U 0.00033 U 0.00044 U 0.00031 U 0.0003 U

Chloroform 0.32 1.4 0.000061 mg/kg 0.00029 U 0.00039 U 0.00028 U 0.00013 U 0.00026 UJ 0.0051 U 0.0002 U 0.00026 U 0.00018 U 0.00018 U

Chloromethane 11 46 0.0049 mg/kg 0.00052 UT 0.00071 UT 0.0005 UT 0.00023 U 0.00048 UT 0.0051 U 0.00035 U 0.00048 UT 0.00033 U 0.00033 U

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg 0.0003 U 0.00041 U 0.00029 U 0.00014 U 0.00028 UJ 0.006 U 0.00021 U 0.00028 U 0.00019 U 0.00019 U

cis-1,3-Dichloropropene -- -- -- mg/kg 0.00021 U 0.00028 U 0.0002 U 9.3E-05 U 0.00019 UJ 0.0037 U 0.00014 U 0.00019 U 0.00013 U 0.00013 U

Cyclohexane 650 2700 1.3 mg/kg 0.00063 U 0.00086 U 0.0006 U 0.00028 UJ 0.00058 UJ 0.006 U 0.0007 J- 0.00058 U 0.0004 U 0.001 

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg 0.00052 U 0.00071 U 0.0005 U 0.00023 U 0.00048 UJ 0.0035 U 0.00035 U 0.00048 U 0.00033 U 0.00033 U

Dichlorodifluoromethane 8.7 37 0.03 mg/kg 0.00044 U 0.0006 U 0.00042 U 0.0002 U 0.0004 UJ 0.0033 U 0.0003 U 0.0004 U 0.00028 U 0.00028 U

Ethylbenzene 5.8 25 0.0017 mg/kg 0.00025 U 0.00034 U 0.00024 U 0.00011 U 0.00023 UJ 0.095 0.00031 J 0.00023 U 0.00067 J+ 0.00051 J

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg 0.00016 U 0.00023 U 0.00016 U 7.4E-05 U 0.00015 UJ 0.0044 U 0.00011 U 0.00015 U 0.0001 U 0.0001 U

Isopropylbenzene 190 990 0.074 mg/kg 0.00023 U 0.00032 U 0.00022 U 0.00011 U 0.00021 UJ 0.0074 U 0.00016 U 0.00021 U 0.00015 U 0.00015 U

Methyl acetate 7800 120000 0.41 mg/kg 0.0012 U 0.0017 UJ 0.0087 J 0.0072 0.004 J+ 0.013 U 0.00084 U 0.0017 J+ 0.0037 J+ 0.00078 U

Methyl tert-butyl ether 47 210 0.0032 mg/kg 0.00023 U 0.00032 U 0.00022 U 0.00011 U 0.00021 UT 0.003 U 0.00016 U 0.00021 U 0.00015 U 0.00015 U

Methylcyclohexane -- -- -- mg/kg 0.00069 U 0.00094 U 0.00066 U 0.00031 U 0.00063 UJ 0.0051 U 0.00096 0.00063 U 0.00044 U 0.0018 

Methylene Chloride 35 320 0.0027 mg/kg 0.0032 0.0006 U 0.00042 U 0.0002 U 0.00084 J- 0.0049 U 0.0003 U 0.0004 U 0.00028 U 0.00028 U

m-Xylene & p-Xylene 56 240 -- mg/kg 0.00015 U 0.00021 U 0.00014 U 0.00015 J 0.00014 UJ 0.48 0.0013 0.00014 U 0.0018 J+ 0.0019 

o-Xylene 65 280 0.019 mg/kg 0.00022 U 0.0003 U 0.00021 U 9.9E-05 U 0.0002 UJ 0.15 0.00056 J 0.0002 U 0.0017 J+ 0.00072 J

Styrene 600 3500 0.13 mg/kg 0.00021 U 0.00028 U 0.0002 U 9.3E-05 U 0.00019 UJ 0.004 U 0.00014 U 0.00019 U 0.00013 U 0.00013 U

Tetrachloroethene 8.1 39 0.0018 mg/kg 0.00038 U 0.00053 U 0.00037 U 0.00017 U 0.00035 UJ 0.0084 U 0.00026 U 0.00035 U 0.00024 U 0.00024 U

Toluene 490 4700 0.076 mg/kg 0.00068 J 0.00095 J 0.00076 J 0.00027 J 0.00054 J- 0.0058 U 0.0012 0.00024 U 0.0014 J+ 0.0021 

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg 0.00054 U 0.00073 U 0.00051 U 0.00024 U 0.00049 UJ 0.0042 U 0.00036 U 0.00049 U 0.00034 U 0.00034 U

trans-1,3-Dichloropropene -- -- -- mg/kg 0.00014 U 0.00019 U 0.00013 U 6.2E-05 U 0.00013 UJ 0.0044 U 9.3E-05 U 0.00013 U 8.7E-05 U 8.7E-05 U

Trichloroethene 0.41 1.9 0.0001 mg/kg 0.00036 U 0.00049 U 0.00034 U 0.00016 U 0.00033 UJ 0.0051 U 0.00024 U 0.00033 U 0.00023 U 0.00023 U

Trichlorofluoromethane 2300 35000 0.33 mg/kg 0.00047 U 0.00064 U 0.00045 U 0.00021 UJ 0.00043 UJ 0.0035 U 0.00032 UJ 0.00043 U 0.0003 U 0.0003 U

Vinyl chloride 0.059 1.7 0.0000065 mg/kg 0.00054 U 0.00073 U 0.00051 U 0.00024 U 0.00049 UJ 0.0047 U 0.00036 U 0.00049 U 0.00034 U 0.00034 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil Screening Level 

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:
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Table L14. Semivolatile Organic Compounds in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

1,1'-Biphenyl 4.7 20 0.00087 mg/kg 0.19 U 0.19 U 0.082 U 0.032 U 0.41 UT 2 U 0.03 U 0.086 U 0.53 U 0.03 U

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg 0.17 U 0.17 U 0.072 U 0.028 U 0.36 UT 1.8 U 0.026 U 0.075 U 0.46 U 0.026 U

1,4-Dioxane 5.3 24 0.000094 mg/kg 0.6 U 0.61 U 0.26 U 0.1 U 1.3 U 6.4 U 0.095 U 0.27 U 1.7 U 0.093 U

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg 0.092 U 0.093 U 0.04 U 0.016 U 0.2 U 0.99 U 0.015 U 0.041 U 0.26 U 0.014 U

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg 0.21 U 0.21 U 0.091 U 0.036 U 0.46 UT 2.3 U 0.033 U 0.095 U 0.58 U 0.033 U

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg 0.22 U 0.23 U 0.096 U 0.038 U 0.48 UT 2.4 U 0.035 U 0.1 U 0.62 U 0.035 U

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg 0.064 U 0.064 U 0.027 U 0.011 U 0.14 UT 0.68 U 0.01 U 0.029 U 0.18 U 0.0099 U

2,4-Dichlorophenol 19 250 0.0023 mg/kg 0.053 U 0.053 U 0.023 U 0.009 U 0.11 UT 0.57 U 0.0084 U 0.024 U 0.15 U 0.0082 U

2,4-Dimethylphenol 130 1600 0.042 mg/kg 0.49 U 0.5 U 0.21 U 0.084 U 1.1 UT 5.3 U 0.078 U 0.22 U 1.4 U 0.077 U

2,4-Dinitrophenol 13 160 0.0044 mg/kg 1.7 U 1.7 U 0.73 U 0.29 U 3.7 UT 18 U 0.27 UJ 0.76 U 4.7 U 0.26 U

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg 0.089 U 0.09 U 0.038 U 0.015 U 0.19 U 0.95 U 0.014 U 0.04 U 0.25 U 0.014 U

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg 0.12 U 0.12 U 0.051 U 0.02 U 0.26 U 1.3 U 0.019 U 0.054 U 0.33 U 0.019 U

2-Chloronaphthalene 480 6000 0.39 mg/kg 0.051 U 0.051 U 0.022 U 0.0086 U 0.11 UT 0.54 U 0.008 U 0.023 U 0.14 U 0.0079 U

2-Chlorophenol 39 580 0.0089 mg/kg 0.057 U 0.057 U 0.024 U 0.0097 U 0.12 UT 0.61 U 0.009 U 0.026 U 0.16 U 0.0089 U

2-Methylnaphthalene 24 300 0.019 mg/kg 0.22 J 0.3 J 0.079 J 0.036 J 0.45 DJT 1.3 J 0.0078 U 0.11 J 0.65 J 0.0077 U

2-Methylphenol 320 4100 0.075 mg/kg 0.098 U 0.099 U 0.042 U 0.017 U 0.21 UT 1 U 0.015 U 0.044 U 0.27 U 0.015 U

2-Nitroaniline 63 800 0.008 mg/kg 0.074 U 0.075 U 0.032 U 0.013 U 0.16 U 0.79 U 0.012 U 0.033 U 0.2 U 0.012 U

2-Nitrophenol -- -- -- mg/kg 0.075 U 0.076 U 0.032 U 0.013 U 0.16 UT 0.81 U 0.012 U 0.034 U 0.21 U 0.012 U

3 & 4 Methylphenol -- -- -- mg/kg 0.06 U 0.06 U 0.026 U 0.01 U 0.13 U 0.64 U 0.0094 U 0.027 U 0.17 U 0.0093 U

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg 0.25 U 0.25 U 0.11 U 0.042 U 0.54 UT 2.7 U 0.04 U 0.11 U 0.69 U 0.039 U

3-Nitroaniline -- -- -- mg/kg 0.067 U 0.067 U 0.029 U 0.011 U 0.14 U 0.71 U 0.01 U 0.03 U 0.18 U 0.01 U

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg 0.6 U 0.6 U 0.26 U 0.1 U 1.3 UT 6.4 U 0.094 UJ 0.27 U 1.7 U 0.093 U

4-Bromophenyl phenyl ether -- -- -- mg/kg 0.071 U 0.071 U 0.03 U 0.012 U 0.15 U 0.75 U 0.011 U 0.032 U 0.2 U 0.011 U

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg 0.097 U 0.097 U 0.041 U 0.016 U 0.21 UT 1 U 0.015 U 0.043 U 0.27 U 0.015 U

4-Chloroaniline 2.7 11 0.00016 mg/kg 0.058 U 0.058 U 0.025 U 0.0098 U 0.12 U 0.62 U 0.0091 U 0.026 U 0.16 U 0.009 U

4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.067 U 0.068 U 0.029 U 0.011 U 0.15 UT 0.72 U 0.011 U 0.03 U 0.19 U 0.01 U

4-Nitroaniline 25 110 0.0016 mg/kg 0.085 U 0.086 U 0.036 U 0.014 U 0.18 U 0.91 U 0.013 U 0.038 U 0.23 U 0.013 U

4-Nitrophenol -- -- -- mg/kg 1.1 U 1.1 U 0.46 U 0.18 U 2.3 UT 12 U 0.17 U 0.48 U 3 U 0.17 U

Acenaphthene 360 4500 0.55 mg/kg 0.99 J 1.4 J 0.65 J 0.16 J 2.6 DJT 5.7 J 0.026 J 0.89 J 4.5 J 0.0096 J

Acenaphthylene -- -- -- mg/kg 0.11 J 0.074 J 0.025 UJ 0.0098 U 0.12 UT 0.62 U 0.0091 U 0.026 U 0.16 U 0.009 U

Acetophenone 780 12000 0.058 mg/kg 0.049 U 0.049 U 0.021 U 0.0083 U 0.11 UT 0.52 U 0.0077 U 0.022 U 0.14 U 0.0076 U

Anthracene 1800 23000 5.8 mg/kg 2.6 4 J 1.2 J 0.48 5.1 D 22 J 0.056 J 1 10 0.033 U

Atrazine 2.4 10 0.0002 mg/kg 0.1 U 0.1 U 0.043 U 0.017 U 0.22 U 1.1 U 0.016 U 0.045 U 0.28 U 0.016 U

Benzaldehyde 170 820 0.0041 mg/kg 0.17 U 0.17 U 0.073 U 0.029 U 0.37 UT 1.8 U 0.027 UJ 0.077 U 0.47 U 0.027 U

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg 8.4 11 J 6.4 J 1.8 37 D 130 0.25 11 74 0.16 

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg 7.9 13 J 7 J 1.6 38 D 67 0.35 16 80 0.17 

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg 14 18 11 2.5 71 D 160 0.63 22 100 0.26 

Benzo[g,h,i]perylene -- -- -- mg/kg 11 12 9.3 1.8 50 D 53 0.47 22 76 0.14 J

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg 4.9 7.5 J 4.1 J 1.2 21 D 62 0.13 7.1 37 0.11 

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg 0.07 U 0.07 U 0.03 U 0.012 U 0.15 U 0.75 U 0.011 U 0.031 U 0.19 U 0.011 U

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg 0.053 U 0.053 U 0.023 U 0.009 U 0.11 UT 0.57 U 0.0084 U 0.024 U 0.15 U 0.0082 U

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg 4.1 1.7 J 1.7 0.13 J 4 DJT 0.94 U 0.014 U 0.039 U 0.24 U 0.014 U

Butyl benzyl phthalate 290 1200 0.24 mg/kg 1.3 J 0.07 U 0.03 U 0.012 U 3.3 DJ 0.74 U 0.011 U 0.031 U 0.19 U 0.011 U

Caprolactam 3100 40000 0.25 mg/kg 0.16 U 0.16 U 0.069 U 0.027 U 0.35 U 1.7 U 0.025 UJ 0.073 U 0.45 U 0.025 U

Carbazole -- -- -- mg/kg 2.7 3.3 J 1.2 J 0.46 7.8 D 32 0.066 J 1.2 7.4 0.025 J

Chrysene 16 290 1.2 mg/kg 17 19 J 11 J 3.2 68 D 330 0.35 16 110 0.25 J

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg 3.1 3.8 2.6 0.5 14 D 20 0.095 4.4 23 0.032 J

Dibenzofuran 7.3 100 0.015 mg/kg 0.59 J 0.79 J 0.3 J 0.084 J 1.1 DJT 3.6 J 0.013 J 0.41 J 1.4 J 0.011 U

Diethyl phthalate 5100 66000 0.61 mg/kg 0.064 U 0.064 U 0.027 U 0.011 U 0.14 U 0.68 U 0.01 U 0.029 U 0.18 U 0.0099 U

Dimethyl phthalate -- -- -- mg/kg 0.065 U 0.066 U 0.028 U 0.011 U 0.14 U 0.7 U 0.01 U 0.029 U 0.18 U 0.01 U

Di-n-butyl phthalate 630 8200 0.23 mg/kg 0.25 J 0.068 U 0.029 U 0.029 J 1.9 DJT 0.72 U 0.011 U 0.03 U 0.19 U 0.01 U

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:
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Table L14. Semivolatile Organic Compounds in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA 

Residential Soil 

RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:

Di-n-octyl phthalate 63 820 5.7 mg/kg 0.11 U 0.11 U 0.049 U 0.019 U 0.25 UT 1.2 U 0.018 U 0.051 U 0.32 U 0.018 U

Fluoranthene 240 3000 8.9 mg/kg 27 26 J 13 J 4.2 82 D 470 0.52 16 110 0.34 J

Fluorene 240 3000 0.54 mg/kg 1 J 1.1 J 0.5 J 0.19 J 1.7 DJT 8.2 J 0.025 J 0.4 J 4.1 J 0.012 J

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg 0.091 U 0.092 U 0.039 U 0.015 U 0.2 UT 0.97 U 0.014 U 0.041 U 0.25 U 0.014 U

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg 0.063 U 0.064 U 0.027 U 0.011 U 0.14 UT 0.67 U 0.01 UJ 0.028 U 0.17 U 0.0098 U

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg 0.14 U 0.14 U 0.06 U 0.024 U 0.3 UT 1.5 U 0.022 U 0.063 U 0.39 U 0.022 U

Hexachloroethane 1.8 8 0.0002 mg/kg 0.082 U 0.083 U 0.035 U 0.014 U 0.18 UT 0.88 U 0.013 U 0.037 U 0.23 U 0.013 U

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg 12 14 10 2 56 D 62 0.45 22 83 0.14 

Isophorone 570 2400 0.026 mg/kg 0.048 U 0.049 U 0.021 U 0.0082 U 0.1 U 0.52 U 0.0076 U 0.022 U 0.13 U 0.0075 U

Naphthalene 3.8 17 0.00054 mg/kg 0.6 J 1.1 J 0.2 J 0.071 J 0.96 DJT 4.6 J 0.009 U 0.026 U 0.5 J 0.0089 U

Nitrobenzene 5.1 22 0.000092 mg/kg 0.071 U 0.071 U 0.03 U 0.012 U 0.15 U 0.75 U 0.011 U 0.032 U 0.2 U 0.011 U

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg 0.075 U 0.076 U 0.032 U 0.013 U 0.16 U 0.81 U 0.012 U 0.034 U 0.21 U 0.012 U

N-Nitrosodiphenylamine 110 470 0.067 mg/kg 0.2 U 0.21 U 0.087 U 0.035 U 0.44 UT 2.2 U 0.032 U 0.091 U 0.56 U 0.032 U

Pentachlorophenol 1 4 0.000057 mg/kg 0.27 U 0.27 U 0.12 U 0.046 U 0.59 UT 2.9 U 0.043 UJ 0.12 U 0.75 U 0.042 U

Phenanthrene -- -- -- mg/kg 12 16 J 7.6 J 2 28 D 130 0.3 J 5.9 59 0.17 J

Phenol 1900 25000 0.33 mg/kg 0.073 U 0.074 U 0.031 U 0.012 U 0.16 UT 0.78 U 0.012 U 0.033 U 0.2 U 0.011 U

Pyrene 180 2300 1.3 mg/kg 18 19 J 11 J 4.5 56 D 340 0.48 16 120 0.36 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 
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Table L15. Metals in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aluminum 7700 110000 3000 mg/kg 11300 75200 96000 18900 90900 52600 9960 102000 81000 7810 

Antimony 3.1 47 0.035 mg/kg 0.41 UJ 0.67 J- 0.61 J- 0.46 U 3.3 J- 0.5 U 0.39 U 0.46 UJ 1.9 0.4 U

Arsenic 0.68 3 0.0015 mg/kg 1.6 6 4.1 5.8 11.5 6.8 4.5 2.4 25.5 3.5 

Barium 1500 22000 16 mg/kg 50.5 94.6 106 86.2 99.7 128 75.1 109 80 49.8 

Beryllium 16 230 1.9 mg/kg 0.43 1.5 J 2.8 J 0.74 1.3 3.4 0.7 1.4 1.4 0.43 

Cadmium 7.1 98 0.069 mg/kg 0.31 J 1.1 J 0.59 J 0.35 U 2.5 1.4 0.3 U 1.1 3.4 0.3 U

Calcium -- -- -- mg/kg 7240 8610 8030 4230 11100 27500 20600 6320 16700 35100 

Chromium 0.3 6.3 0.00067 mg/kg 6.1 27.4 22.4 14.3 40.7 26.9 7.6 13.6 23.7 9.7 

Cobalt 2.3 35 0.027 mg/kg 3 4.1 2.9 6.7 6.7 7.7 4.8 5 18.1 5.1 

Copper 310 4700 2.8 mg/kg 9.1 48.2 J 27.3 J 23.4 74.8 40.9 14.4 62.6 51.5 13.6 

Cyanide, Total 2.3 15 0.0015 mg/kg 0.023 R 0.42 J 0.32 J 0.11 J 0.33 J 1.8 J 0.084 J 0.2 2.4 J 0.036 J

Iron 5500 82000 35 mg/kg 6870 10100 13300 15800 21800 15700 11300 14900 20900 12600 

Lead 400 800 -- mg/kg 28.1 66.2 J 15.5 J 14.7 71.7 249 49 19.3 64.1 13.6 

Magnesium -- -- -- mg/kg 7000 5410 J 2880 J 8830 5360 9060 8170 3030 4170 11100 

Manganese 180 2600 2.8 mg/kg 338 194 151 359 221 192 288 286 110 300 

Mercury 1.1 4.6 0.0033 mg/kg 0.03 0.024 0.021 J 0.03 0.041 0.059 0.014 J 0.027 0.021 U 0.012 U

Nickel 150 2200 2.6 mg/kg 11.8 56.5 46.6 24.5 171 150 9.9 92.1 754 13.4 

Potassium -- -- -- mg/kg 499 1110 1710 944 1030 2330 1020 512 779 625 

Selenium 39 580 0.052 mg/kg 0.39 UJ 0.41 UJ 0.45 UJ 0.44 U 0.89 J- 0.47 U 0.37 U 0.43 UJ 1.4 J 0.37 U

Silver 39 580 0.08 mg/kg 0.76 U 0.84 J 0.92 J 0.85 U 1.8 0.92 U 0.72 U 0.84 U 1.3 U 0.72 U

Sodium -- -- -- mg/kg 1060 7760 J 45900 J 450 2250 1420 1890 232 1240 45.6 J

Thallium 0.078 1.2 0.0014 mg/kg 0.16 U 0.16 U 0.18 U 0.18 U 0.19 J 0.19 U 0.15 U 0.17 U 0.26 U 0.15 U

Vanadium 39 580 8.6 mg/kg 5.2 23.5 17.5 17.2 57 64.4 9.2 40.6 221 9.9 

Zinc 2300 35000 37 mg/kg 272 685 J 254 J 88.4 408 178 56.2 174 304 32.5 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L16. Polychlorinated Biphenyl in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Aroclor 1016 0.41 5.1 0.013 mg/kg 0.012 U 0.012 U 0.013 U 0.01 U 0.013 U 0.013 U 0.0095 U 0.014 U 0.017 U 0.0094 U

Aroclor 1221 0.2 0.83 0.00008 mg/kg 0.012 U 0.012 U 0.013 U 0.01 U 0.013 U 0.013 U 0.0095 U 0.014 U 0.017 U 0.0094 U

Aroclor 1232 0.17 0.72 0.00008 mg/kg 0.012 U 0.012 U 0.013 U 0.01 U 0.013 U 0.013 U 0.0095 U 0.014 U 0.017 U 0.0094 U

Aroclor 1242 0.23 0.95 0.0012 mg/kg 0.012 U 0.012 U 0.013 U 0.01 U 0.013 U 0.013 U 0.0095 U 0.014 U 0.017 U 0.0094 U

Aroclor 1248 0.23 0.95 0.0012 mg/kg 0.012 U 0.012 U 0.013 U 0.01 U 0.013 U 0.013 U 0.0095 U 0.014 U 0.017 U 0.0094 U

Aroclor 1254 0.12 0.97 0.002 mg/kg 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U 0.013 U 0.0099 U 0.014 U 0.017 U 0.0097 U

Aroclor 1260 0.24 0.99 0.0055 mg/kg 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U 0.013 U 0.0099 U 0.014 U 0.017 U 0.0097 U

Aroclor 1268 -- -- -- mg/kg 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U 0.013 U 0.0099 U 0.014 U 0.017 U 0.0097 U

Aroclor-1262 -- -- -- mg/kg 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U 0.013 U 0.0099 U 0.014 U 0.017 U 0.0097 U

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg 0.013 U 0.013 U 0.013 U 0.011 U 0.014 U 0.013 U 0.0099 U 0.014 U 0.017 U 0.0097 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil Screening 

Level 
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Table L17. Organochlorine Pesticides in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

4,4'-DDD 2.3 9.6 0.0075 mg/kg 0.0012 U 0.0012 U 0.0013 U 0.001 U 0.0013 U 0.0013 U 0.00094 U 0.0013 U 0.0017 U 0.00093 U

4,4'-DDE 2 9.3 0.011 mg/kg 0.0013 U 0.0013 U 0.0014 U 0.0011 U 0.0014 U 0.0014 U 0.001 U 0.0015 U 0.0018 U 0.001 U

4,4'-DDT 1.9 8.5 0.077 mg/kg 0.00094 U 0.00095 U 0.001 U 0.00079 U 0.001 U 0.001 U 0.00074 U 0.0011 U 0.0013 U 0.00073 U

Aldrin 0.039 0.18 0.00015 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.00093 U 0.0012 U 0.0012 U 0.00087 U 0.0012 U 0.0015 U 0.00086 U

alpha-BHC 0.086 0.36 0.000042 mg/kg 0.00083 U 0.00084 U 0.00089 U 0.0007 U 0.0009 U 0.00089 U 0.00065 U 0.00093 U 0.0011 U 0.00065 U

alpha-Chlordane -- -- -- mg/kg 0.0015 U 0.0015 U 0.0016 U 0.0013 U 0.0016 U 0.0016 U 0.0012 U 0.0017 U 0.002 U 0.0012 U

beta-BHC 0.3 1.3 0.00015 mg/kg 0.00088 U 0.00089 U 0.00095 U 0.00075 U 0.00095 U 0.00094 U 0.0007 U 0.00099 U 0.0012 U 0.00069 U

delta-BHC -- -- -- mg/kg 0.00099 U 0.001 U 0.0011 U 0.00084 U 0.0011 U 0.0011 U 0.00078 U 0.0011 U 0.0014 U 0.00077 U

Dieldrin 0.034 0.14 0.000071 mg/kg 0.0012 U 0.0012 U 0.0013 U 0.001 U 0.0013 U 0.0013 U 0.00093 U 0.0013 U 0.0016 U 0.00092 U

Endosulfan I -- -- -- mg/kg 0.0013 U 0.0013 U 0.0014 U 0.0011 U 0.0014 U 0.0014 U 0.001 U 0.0014 U 0.0017 U 0.00098 U

Endosulfan II -- -- -- mg/kg 0.0014 U 0.0014 U 0.0015 U 0.0012 U 0.0015 U 0.0015 U 0.0011 U 0.0016 U 0.002 U 0.0011 U

Endosulfan sulfate -- -- -- mg/kg 0.0011 U 0.0011 U 0.0011 U 0.0009 U 0.0011 U 0.0011 U 0.00084 U 0.0012 U 0.0015 U 0.00083 U

Endrin 1.9 25 0.0092 mg/kg 0.0012 U 0.0012 U 0.0012 U 0.00098 U 0.0012 U 0.0012 U 0.00091 U 0.0013 U 0.0016 U 0.0009 U

Endrin aldehyde -- -- -- mg/kg 0.0011 U 0.0011 U 0.0012 U 0.00095 U 0.0012 U 0.0012 U 0.00089 U 0.0013 U 0.0016 U 0.00088 U

Endrin ketone -- -- -- mg/kg 0.0013 U 0.0013 U 0.0014 U 0.0011 U 0.0014 U 0.0014 U 0.001 U 0.0014 U 0.0017 U 0.00098 U

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg 0.00082 U 0.00082 U 0.00088 U 0.00069 U 0.00088 U 0.00087 U 0.00064 U 0.00092 U 0.0011 U 0.00063 U

gamma-Chlordane -- -- -- mg/kg 0.002 U 0.002 U 0.0021 U 0.0017 U 0.0021 U 0.0021 U 0.0016 U 0.0022 U 0.0027 U 0.0015 U

Heptachlor 0.13 0.63 0.00012 mg/kg 0.0012 U 0.0012 U 0.0013 U 0.00099 U 0.0013 U 0.0012 U 0.00092 U 0.0013 U 0.0016 U 0.00091 U

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg 0.0018 U 0.0018 U 0.0019 U 0.0015 U 0.0019 U 0.0019 U 0.0014 U 0.002 U 0.0025 U 0.0014 U

Methoxychlor 32 410 0.2 mg/kg 0.0019 U 0.0019 U 0.0021 U 0.0016 U 0.0021 U 0.0021 U 0.0015 U 0.0022 U 0.0027 U 0.0015 U

Toxaphene 0.49 2.1 0.011 mg/kg 0.027 U 0.027 U 0.028 U 0.022 U 0.029 U 0.028 U 0.021 U 0.03 U 0.037 U 0.021 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 
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Table L18. General Chemistry in Soil Samples from Drainage Structure Sampling Locations

          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFDS-003 CFDS-005 CFDS-005 CFDS-005 CFDS-007 CFDS-007 CFDS-007 CFDS-013 CFDS-013 CFDS-013

4/12/2016 4/12/2016 4/12/2016 7/15/2016 4/12/2016 7/14/2016 7/14/2016 4/15/2016 7/14/2016 7/14/2016

2 - 3 2 - 3 2 - 3 6 - 8 3 - 4 8 - 10 16 - 18 2 - 3 5 - 7 12 - 14

CFDS-003-SO-2-3 CFDS-005-SO-2-3 CFDS-DUP-SO-1 CFDS-005-SO-6-8 CFDS-007-SO-3-4 CFDS-007-SO-8-10 CFDS-007-SO-16-18 CFDS-013-SO-2-3 CFDS-013-SO-5-7 CFDS-013-SO-12-14

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Protection 

of Groundwater 

Risk-Based Soil 

RSL Units

Fluoride 310 4700 12 mg/kg 298 J 830 J 869 J 303 J+ 485 J 493 J+ 219 J+ 238 J 896 J+ 154 J+

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth:

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground 

Water -  Risk-based Soil Screening Level 
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Table L19. Volatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-124 CFSB-124 CFSB-125

18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 18 May 2016

0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12 0.5 - 2

CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0.5-2.0

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

1,1,1-Trichloroethane 810 3600 0.28 mg/kg 0.00043 U 0.00039 U 0.00039 UJ 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U 0.00033 U 0.00039 U

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U 0.00015 U 0.00017 U

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg 0.0005 U 0.00045 U 0.00045 UJ 0.00042 U 0.00063 U 0.00041 U 0.0007 U 0.00048 U 0.00063 U 0.00039 U 0.00045 U

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg 0.00032 U 0.00028 U 0.00028 UJ 0.00027 U 0.0004 U 0.00026 U 0.00044 U 0.00031 U 0.0004 U 0.00025 U 0.00029 U

1,1-Dichloroethane 3.6 16 0.00078 mg/kg 0.00039 U 0.00035 U 0.00035 UJ 0.00033 U 0.00049 U 0.00031 U 0.00054 U 0.00037 U 0.00049 U 0.0003 U 0.00035 U

1,1-Dichloroethene 23 100 0.01 mg/kg 0.00047 U 0.00042 U 0.00042 UJ 0.00039 U 0.00059 U 0.00038 U 0.00065 U 0.00045 U 0.00059 U 0.00036 U 0.00042 U

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg 0.00013 U 0.00011 U 0.00011 UJ 0.00011 U 0.00016 U 0.0001 U 0.00017 U 0.00012 U 0.00016 U 9.6E-05 U 0.00011 U

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U 0.00028 U 0.00033 U

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg 0.00054 U 0.00048 U 0.00048 UJ 0.00045 U 0.00068 U 0.00043 U 0.00074 U 0.00051 U 0.00067 U 0.00041 U 0.00048 U

1,2-Dichlorobenzene 180 930 0.03 mg/kg 0.00016 U 0.00014 U 0.00014 UJ 0.00013 U 0.0002 U 0.00013 U 0.00022 U 0.00015 U 0.0002 U 0.00012 U 0.00014 U

1,2-Dichloroethane 0.46 2 0.000048 mg/kg 0.00013 U 0.00011 U 0.00011 UJ 0.00011 U 0.00016 U 0.0001 U 0.00017 U 0.00012 U 0.00016 U 9.6E-05 U 0.00011 U

1,2-Dichloropropane 1 4.4 0.00015 mg/kg 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U 0.00015 U 0.00017 U

1,3-Dichlorobenzene -- -- -- mg/kg 0.00014 U 0.00012 U 0.00012 UJ 0.00011 U 0.00017 U 0.00011 U 0.00019 U 0.00013 U 0.00017 U 0.00011 U 0.00012 U

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg 0.00015 U 0.00013 U 0.00013 UJ 0.00012 U 0.00019 U 0.00012 U 0.00021 U 0.00014 U 0.00019 U 0.00011 U 0.00013 U

2-Butanone (MEK) 2700 19000 0.12 mg/kg 0.00088 U 0.00078 U 0.00078 U 0.00074 U 0.0011 U 0.00071 U 0.0012 U 0.00084 U 0.0011 U 0.00067 U 0.00079 U

2-Hexanone 20 130 0.00088 mg/kg 0.0011 U 0.00095 U 0.00095 UJ 0.0009 U 0.0014 U 0.00087 U 0.0015 U 0.001 U 0.0013 U 0.00082 U 0.00097 U

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg 0.0025 U 0.0023 U 0.0023 UJ 0.0021 U 0.0032 U 0.0021 U 0.0035 U 0.0024 U 0.0032 U 0.0019 U 0.0023 U

Acetone 6100 67000 0.29 mg/kg 0.049 0.0082 0.041 0.0066 0.012 0.0057 0.068 0.0087 0.093 0.013 0.02 

Benzene 1.2 5.1 0.00023 mg/kg 0.001 J 0.00066 J 0.0002 UJ 0.00091 J 0.00029 U 0.00022 J 0.0015 J 0.00022 U 0.00082 J 0.00019 J 0.0013 

Bromoform 19 86 0.00087 mg/kg 0.00015 U 0.00013 U 0.00013 U 0.00012 U 0.00019 U 0.00012 U 0.00021 U 0.00014 U 0.00019 U 0.00011 U 0.00013 U

Bromomethane 0.68 3 0.00019 mg/kg 0.00037 U 0.00032 U 0.00033 U 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U 0.00028 U 0.00033 U

Carbon disulfide 77 350 0.024 mg/kg 0.00049 U 0.00044 U 0.00044 UJ 0.00041 U 0.00062 U 0.0004 U 0.00068 U 0.00047 U 0.00062 U 0.00039 J 0.00044 U

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg 0.00049 U 0.00044 U 0.00044 UJ 0.00041 U 0.00062 U 0.0004 U 0.00068 U 0.00047 U 0.00062 U 0.00038 U 0.00044 U

Chlorobenzene 28 130 0.0053 mg/kg 0.00016 U 0.00014 U 0.00014 UJ 0.00013 U 0.0002 U 0.00013 U 0.00022 U 0.00015 U 0.0002 U 0.00012 U 0.00014 U

Chlorobromomethane 15 63 0.0021 mg/kg 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U 0.00015 U 0.00017 U

Chlorodibromomethane 8.3 39 0.00023 mg/kg 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U 0.00013 U 0.00015 U

Chloroethane 1400 5700 0.59 mg/kg 0.0004 U 0.00036 U 0.00036 U 0.00034 U 0.0005 U 0.00032 U 0.00055 U 0.00038 U 0.0005 U 0.00031 U 0.00036 U

Chloroform 0.32 1.4 0.000061 mg/kg 0.00024 U 0.00021 U 0.00021 UJ 0.0002 U 0.0003 U 0.00019 U 0.00033 U 0.00023 U 0.0003 U 0.00018 U 0.00022 U

Chloromethane 11 46 0.0049 mg/kg 0.00043 U 0.00039 U 0.00039 U 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U 0.00033 U 0.00039 U

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg 0.00025 U 0.00022 U 0.00022 UJ 0.00021 U 0.00032 U 0.0002 U 0.00035 U 0.00024 U 0.00031 U 0.00019 U 0.00023 U

cis-1,3-Dichloropropene -- -- -- mg/kg 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U 0.00013 U 0.00015 U

Cyclohexane 650 2700 1.3 mg/kg 0.00053 U 0.0018 0.00047 UJ 0.00044 U 0.00066 U 0.00093 0.00073 U 0.0005 U 0.00066 U 0.0004 U 0.001 

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg 0.00043 U 0.00039 U 0.00039 UJ 0.00036 U 0.00055 U 0.00035 U 0.0006 U 0.00041 U 0.00054 U 0.00033 U 0.00039 U

Dichlorodifluoromethane 8.7 37 0.03 mg/kg 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U 0.00028 U 0.00033 U

Ethylbenzene 5.8 25 0.0017 mg/kg 0.00021 U 0.00067 J 0.00018 UJ 0.00098 0.00026 U 0.00025 J 0.00028 U 0.00021 J 0.00026 U 0.00016 U 0.00018 U

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg 0.00014 U 0.00012 U 0.00012 UJ 0.00011 U 0.00017 U 0.00011 U 0.00019 U 0.00013 U 0.00017 U 0.00011 U 0.00012 U

Isopropylbenzene 190 990 0.074 mg/kg 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U 0.00015 U 0.00017 U

Methyl acetate 7800 120000 0.41 mg/kg 0.001 U 0.00091 U 0.0024 J 0.00086 U 0.0013 U 0.00083 U 0.0039 J 0.00098 U 0.035 0.0096 0.00092 U

Methyl tert-butyl ether 47 210 0.0032 mg/kg 0.00019 U 0.00017 U 0.00017 UJ 0.00016 U 0.00024 U 0.00016 U 0.00027 U 0.00019 U 0.00024 U 0.00015 U 0.00017 U

Methylcyclohexane -- -- -- mg/kg 0.00057 U 0.0035 0.00051 UJ 0.0055 0.00072 U 0.0011 0.00079 U 0.00075 J 0.00072 U 0.00044 U 0.0015 

Methylene Chloride 35 320 0.0027 mg/kg 0.00037 U 0.00032 U 0.00033 UJ 0.00031 U 0.00046 U 0.0003 U 0.00051 U 0.00035 U 0.00046 U 0.00028 U 0.00033 U

m-Xylene & p-Xylene 56 240 -- mg/kg 0.00013 U 0.0022 0.00011 UJ 0.0032 0.00016 U 0.0008 J 0.00017 U 0.00036 J 0.00016 U 9.6E-05 U 0.00051 J

o-Xylene 65 280 0.019 mg/kg 0.00018 U 0.00072 J 0.00016 UJ 0.00093 J 0.00023 U 0.00025 J 0.00025 U 0.00017 U 0.00023 U 0.00014 U 0.00016 U

Styrene 600 3500 0.13 mg/kg 0.00017 U 0.00015 U 0.00015 UJ 0.00014 U 0.00022 U 0.00014 U 0.00024 U 0.00016 U 0.00021 U 0.00013 U 0.00015 U

Tetrachloroethene 8.1 39 0.0018 mg/kg 0.00032 U 0.00028 U 0.00028 UJ 0.00027 U 0.0004 U 0.00026 U 0.00044 U 0.00031 U 0.0004 U 0.00025 U 0.00029 U

Toluene 490 4700 0.076 mg/kg 0.00024 J 0.0031 0.00019 UJ 0.0051 0.00027 U 0.001 0.0003 U 0.00068 J 0.00027 U 0.00043 J 0.0014 

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg 0.00045 U 0.0004 U 0.0004 UJ 0.00037 U 0.00056 U 0.00036 U 0.00062 U 0.00043 U 0.00056 U 0.00034 U 0.0004 U

trans-1,3-Dichloropropene -- -- -- mg/kg 0.00011 U 0.0001 U 0.0001 UJ 9.6E-05 U 0.00014 U 9.2E-05 U 0.00016 U 0.00011 U 0.00014 U 8.8E-05 U 0.0001 U

Trichloroethene 0.41 1.9 0.0001 mg/kg 0.0003 U 0.00026 U 0.00026 UJ 0.00025 U 0.00037 U 0.00024 U 0.00041 U 0.00028 U 0.00037 U 0.00023 U 0.00027 U

Trichlorofluoromethane 2300 35000 0.33 mg/kg 0.00039 U 0.00035 U 0.00035 U 0.00033 U 0.00049 U 0.00031 U 0.00054 U 0.00037 U 0.00049 U 0.0003 U 0.00035 U

Vinyl chloride 0.059 1.7 0.0000065 mg/kg 0.00045 U 0.0004 U 0.0004 U 0.00037 U 0.00056 U 0.00036 U 0.00062 U 0.00043 U 0.00056 U 0.00034 U 0.0004 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 
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Table L19. Volatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFSB-125 CFSB-126 CFSB-126 CFSB-127 CFSB-127

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

10 - 12 0.5 - 2 10 - 12 0.5 - 2 10 - 12

CFSB-125-SO-10-12 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U

0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U

0.0004 U 0.00065 U 0.00045 U 0.00056 U 0.00045 U

0.00025 U 0.00041 U 0.00029 U 0.00036 U 0.00028 U

0.00031 U 0.0005 U 0.00035 U 0.00043 U 0.00035 U

0.00037 U 0.0006 U 0.00042 U 0.00052 U 0.00042 U

9.9E-05 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U

0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U

0.00043 U 0.00069 U 0.00049 U 0.0006 U 0.00048 U

0.00013 U 0.00021 U 0.00014 U 0.00018 U 0.00014 U

9.9E-05 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U

0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U

0.00011 U 0.00018 U 0.00012 U 0.00015 U 0.00012 U

0.00012 U 0.00019 U 0.00013 U 0.00017 U 0.00013 U

0.0007 U 0.0011 U 0.0008 U 0.00098 U 0.00078 U

0.00085 U 0.0014 U 0.00097 U 0.0012 U 0.00096 U

0.002 U 0.0033 U 0.0023 U 0.0028 U 0.0023 U

0.017 0.05 0.022 0.042 0.022 

0.00034 J 0.00035 J 0.00024 J 0.00029 J 0.0004 J

0.00012 U 0.00019 U 0.00013 U 0.00017 U 0.00013 U

0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U

0.0005 J 0.00063 U 0.00044 U 0.00055 U 0.00079 J

0.00039 U 0.00063 U 0.00044 U 0.00055 U 0.00044 U

0.00013 U 0.00021 U 0.00014 U 0.00018 U 0.00014 U

0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U

0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U

0.00032 U 0.00051 U 0.00036 U 0.00045 U 0.00036 U

0.00019 U 0.00031 U 0.00022 U 0.00027 U 0.00021 U

0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U

0.0002 U 0.00032 U 0.00023 U 0.00028 U 0.00022 U

0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U

0.00049 J 0.00068 U 0.00048 U 0.00059 U 0.00047 J

0.00034 U 0.00056 U 0.00039 U 0.00049 U 0.00039 U

0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U

0.00016 U 0.00026 U 0.00019 U 0.00023 U 0.00018 U

0.00011 U 0.00018 U 0.00012 U 0.00015 U 0.00012 U

0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U

0.00081 U 0.002 J 0.0078 0.011 0.00092 U

0.00015 U 0.00025 U 0.00018 U 0.00022 U 0.00017 U

0.00091 0.00073 U 0.00052 U 0.00064 U 0.0007 J

0.00029 U 0.00047 U 0.00033 U 0.00041 U 0.00033 U

9.9E-05 U 0.00016 U 0.00011 U 0.00014 U 0.00011 U

0.00014 U 0.00023 U 0.00017 U 0.0002 U 0.00016 U

0.00014 U 0.00022 U 0.00016 U 0.00019 U 0.00015 U

0.00025 U 0.00041 U 0.00029 U 0.00036 U 0.00028 U

0.00095 0.00028 U 0.00033 J 0.00024 U 0.00053 J

0.00035 U 0.00057 U 0.0004 U 0.0005 U 0.0004 U

9E-05 U 0.00015 U 0.0001 U 0.00013 U 0.0001 U

0.00024 U 0.00038 U 0.00027 U 0.00033 U 0.00026 U

0.00031 U 0.0005 U 0.00035 U 0.00043 U 0.00035 U

0.00035 U 0.00057 U 0.0004 U 0.0005 U 0.0004 U
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg 0.033 U 0.037 U 0.03 U 0.032 U 0.031 UJ 0.029 U 0.045 U 0.046 J 0.031 U 0.036 U 0.038 U

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg 0.028 U 0.032 U 0.026 U 0.028 U 0.027 U 0.026 U 0.039 U 0.037 U 0.027 U 0.032 U 0.033 U

1,4-Dioxane 5.3 24 0.000094 mg/kg 0.1 U 0.12 U 0.093 U 0.1 U 0.097 U 0.092 U 0.14 U 0.13 U 0.098 U 0.11 U 0.12 U

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg 0.016 UJ 0.018 UJ 0.014 UJ 0.015 UJ 0.015 UJ 0.014 UJ 0.022 U 0.021 U 0.015 U 0.018 U 0.019 U

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg 0.036 U 0.041 U 0.033 U 0.035 U 0.034 U 0.032 U 0.049 U 0.047 U 0.034 U 0.04 U 0.042 U

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg 0.038 U 0.043 U 0.035 U 0.037 U 0.036 UJ 0.034 U 0.052 U 0.05 U 0.036 U 0.042 U 0.045 U

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg 0.011 U 0.012 U 0.0099 U 0.011 U 0.01 U 0.0098 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U

2,4-Dichlorophenol 19 250 0.0023 mg/kg 0.009 U 0.01 U 0.0082 U 0.0089 U 0.0085 U 0.0081 U 0.012 U 0.012 U 0.0086 U 0.01 U 0.011 U

2,4-Dimethylphenol 130 1600 0.042 mg/kg 0.084 U 0.096 U 0.077 U 0.083 U 0.079 UJ 0.076 U 0.12 U 0.11 U 0.08 U 0.094 U 0.099 U

2,4-Dinitrophenol 13 160 0.0044 mg/kg 0.29 U 0.33 U 0.26 U 0.28 U 0.27 UJ 0.26 U 0.4 U 0.38 U 0.28 U 0.32 U 0.34 U

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg 0.015 U 0.017 U 0.014 U 0.015 U 0.014 U 0.014 U 0.021 U 0.02 U 0.014 U 0.017 U 0.018 U

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg 0.02 U 0.023 U 0.019 U 0.02 U 0.019 U 0.018 U 0.028 U 0.027 U 0.019 U 0.023 U 0.024 U

2-Chloronaphthalene 480 6000 0.39 mg/kg 0.0087 U 0.0099 U 0.0079 U 0.0085 U 0.0082 UJ 0.0078 U 0.012 U 0.011 U 0.0083 U 0.0097 U 0.01 U

2-Chlorophenol 39 580 0.0089 mg/kg 0.0097 U 0.011 U 0.0089 U 0.0096 U 0.0092 U 0.0088 U 0.013 U 0.013 U 0.0093 U 0.011 U 0.011 U

2-Methylnaphthalene 24 300 0.019 mg/kg 0.0085 U 0.0096 U 0.0077 U 0.0083 U 0.008 U 0.0076 U 0.012 U 0.011 U 0.0081 U 0.0094 U 0.0099 U

2-Methylphenol 320 4100 0.075 mg/kg 0.017 U 0.019 U 0.015 U 0.016 U 0.016 U 0.015 U 0.023 U 0.022 U 0.016 U 0.019 U 0.02 U

2-Nitroaniline 63 800 0.008 mg/kg 0.013 U 0.014 U 0.012 U 0.012 U 0.012 U 0.011 U 0.017 U 0.016 U 0.012 U 0.014 U 0.015 U

2-Nitrophenol -- -- -- mg/kg 0.013 U 0.015 U 0.012 U 0.013 U 0.012 U 0.012 U 0.018 U 0.017 U 0.012 U 0.014 U 0.015 U

3 & 4 Methylphenol -- -- -- mg/kg 0.01 U 0.012 U 0.0093 U 0.01 U 0.0096 U 0.0092 U 0.014 U 0.013 U 0.0097 U 0.011 U 0.012 U

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg 0.043 U 0.049 U 0.039 U 0.042 U 0.04 U 0.038 U 0.059 U 0.056 U 0.041 U 0.048 U 0.05 U

3-Nitroaniline -- -- -- mg/kg 0.011 U 0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U 0.011 U 0.013 U 0.013 U

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg 0.1 U 0.12 U 0.093 U 0.1 U 0.096 UJ 0.092 U 0.14 U 0.13 U 0.098 U 0.11 U 0.12 U

4-Bromophenyl phenyl ether -- -- -- mg/kg 0.012 U 0.014 U 0.011 U 0.012 U 0.011 U 0.011 U 0.017 U 0.016 U 0.012 U 0.013 U 0.014 U

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg 0.016 U 0.019 U 0.015 U 0.016 U 0.016 U 0.015 U 0.023 U 0.021 U 0.016 U 0.018 U 0.019 U

4-Chloroaniline 2.7 11 0.00016 mg/kg 0.0098 U 0.011 U 0.009 U 0.0097 U 0.0093 U 0.0089 U 0.014 U 0.013 U 0.0094 U 0.011 U 0.012 U

4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.011 U 0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U 0.011 U 0.013 U 0.013 U

4-Nitroaniline 25 110 0.0016 mg/kg 0.014 U 0.016 U 0.013 U 0.014 U 0.014 U 0.013 U 0.02 U 0.019 U 0.014 U 0.016 U 0.017 U

4-Nitrophenol -- -- -- mg/kg 0.18 U 0.21 UJ 0.17 UJ 0.18 U 0.17 UJ 0.17 UJ 0.25 U 0.24 U 0.18 U 0.21 U 0.22 U

Acenaphthene 360 4500 0.55 mg/kg 0.0093 U 0.011 U 0.0085 U 0.0091 U 0.0087 U 0.0083 U 0.013 U 0.012 U 0.0089 U 0.01 U 0.011 U

Acenaphthylene -- -- -- mg/kg 0.0098 U 0.011 U 0.009 U 0.0097 U 0.0093 U 0.0089 U 0.014 U 0.013 U 0.0094 U 0.011 U 0.012 U

Acetophenone 780 12000 0.058 mg/kg 0.0083 U 0.0095 U 0.0076 U 0.0082 U 0.0079 U 0.0075 U 0.011 U 0.011 U 0.008 U 0.0093 U 0.0098 U

Anthracene 1800 23000 5.8 mg/kg 0.036 U 0.041 U 0.033 U 0.036 U 0.034 U 0.033 U 0.05 U 0.047 U 0.035 U 0.041 U 0.043 U

Atrazine 2.4 10 0.0002 mg/kg 0.017 U 0.019 U 0.016 U 0.017 U 0.016 U 0.015 U 0.023 U 0.022 U 0.016 U 0.019 U 0.02 U

Benzaldehyde 170 820 0.0041 mg/kg 0.029 U 0.033 U 0.027 U 0.029 U 0.028 UJ 0.026 U 0.04 U 0.038 U 0.028 U 0.033 U 0.034 U

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg 0.032 U 0.036 U 0.029 U 0.091 J 0.03 U 0.029 U 0.044 U 0.042 U 0.031 U 0.036 U 0.038 U

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg 0.017 J 0.013 U 0.011 U 0.11 J 0.019 J 0.01 U 0.016 U 0.015 U 0.011 U 0.014 J 0.014 U

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg 0.044 0.017 U 0.014 U 0.24 J 0.032 J 0.013 U 0.021 U 0.019 U 0.014 U 0.032 J 0.018 U

Benzo[g,h,i]perylene -- -- -- mg/kg 0.022 U 0.025 U 0.02 U 0.11 J 0.021 U 0.02 U 0.03 U 0.029 U 0.021 U 0.025 U 0.026 U

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg 0.02 J 0.019 U 0.015 U 0.072 J 0.016 U 0.015 U 0.023 U 0.022 U 0.016 U 0.019 U 0.02 U

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg 0.012 U 0.014 U 0.011 U 0.012 U 0.011 U 0.011 U 0.016 U 0.016 U 0.011 U 0.013 U 0.014 U

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg 0.009 U 0.01 U 0.0082 U 0.0089 U 0.0085 U 0.0081 U 0.012 U 0.012 U 0.0086 U 0.01 U 0.011 U

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg 0.015 U 0.017 U 0.014 U 0.015 U 0.014 U 0.013 U 0.021 U 0.019 U 0.014 U 0.017 U 0.018 U

Butyl benzyl phthalate 290 1200 0.24 mg/kg 0.012 U 0.013 U 0.011 U 0.012 U 0.011 U 0.011 U 0.016 U 0.015 U 0.011 U 0.013 U 0.014 U

Caprolactam 3100 40000 0.25 mg/kg 0.028 U 0.031 U 0.025 U 0.027 U 0.026 UJ 0.025 U 0.038 U 0.036 U 0.026 U 0.031 U 0.032 U

Carbazole -- -- -- mg/kg 0.0095 U 0.011 U 0.0087 U 0.014 J 0.009 U 0.0085 U 0.013 U 0.012 U 0.0091 U 0.011 U 0.011 U

Chrysene 16 290 1.2 mg/kg 0.032 J 0.012 U 0.0095 U 0.15 J 0.023 J 0.0094 U 0.014 U 0.014 U 0.01 U 0.02 J 0.014 J

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg 0.02 U 0.023 U 0.018 U 0.02 U 0.019 U 0.018 U 0.027 U 0.026 U 0.019 U 0.022 U 0.023 U

Dibenzofuran 7.3 100 0.015 mg/kg 0.012 U 0.013 U 0.011 U 0.011 U 0.011 U 0.01 U 0.016 U 0.015 U 0.011 U 0.013 U 0.014 U

Diethyl phthalate 5100 66000 0.61 mg/kg 0.011 U 0.012 U 0.0099 U 0.011 U 0.01 U 0.0098 U 0.015 U 0.032 J 0.01 U 0.012 U 0.013 U

Dimethyl phthalate -- -- -- mg/kg 0.011 U 0.013 U 0.01 U 0.011 U 0.01 U 0.01 U 0.015 U 0.015 U 0.011 U 0.012 U 0.013 U

Di-n-butyl phthalate 630 8200 0.23 mg/kg 0.011 U 0.013 U 0.01 U 0.011 U 0.011 U 0.011 J 0.016 U 0.48 J 0.011 U 0.013 U 0.013 U

Di-n-octyl phthalate 63 820 5.7 mg/kg 0.019 U 0.022 U 0.018 U 0.019 U 0.018 U 0.018 U 0.027 U 0.025 U 0.019 U 0.022 U 0.023 U

Fluoranthene 240 3000 8.9 mg/kg 0.028 J 0.013 U 0.01 U 0.17 J 0.029 J 0.01 U 0.016 U 0.015 U 0.011 U 0.019 J 0.013 U

Fluorene 240 3000 0.54 mg/kg 0.0083 U 0.0095 U 0.0076 U 0.0082 U 0.0079 U 0.0075 U 0.011 U 0.011 U 0.008 U 0.0093 U 0.0098 U

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg 0.016 U 0.018 U 0.014 U 0.015 U 0.015 U 0.014 U 0.021 U 0.02 U 0.015 U 0.017 U 0.018 U

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg 0.011 U 0.012 U 0.0098 U 0.011 U 0.01 U 0.0097 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg 0.024 U 0.027 U 0.022 U 0.023 U 0.023 U 0.021 U 0.033 U 0.031 U 0.023 U 0.027 U 0.028 U

Hexachloroethane 1.8 8 0.0002 mg/kg 0.014 U 0.016 U 0.013 U 0.014 U 0.013 UJ 0.013 U 0.019 U 0.018 U 0.013 U 0.016 U 0.016 U

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg 0.025 U 0.029 U 0.023 U 0.11 J 0.024 U 0.023 U 0.035 U 0.033 U 0.024 U 0.028 U 0.03 U

Isophorone 570 2400 0.026 mg/kg 0.0082 U 0.0094 U 0.0075 U 0.0081 U 0.0078 U 0.0074 U 0.011 U 0.011 U 0.0079 U 0.0092 U 0.0097 U

Naphthalene 3.8 17 0.00054 mg/kg 0.0097 U 0.011 U 0.0089 U 0.0096 U 0.0092 UJ 0.0088 U 0.013 U 0.013 U 0.0093 U 0.011 U 0.011 U

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2

CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Nitrobenzene 5.1 22 0.000092 mg/kg 0.012 U 0.014 U 0.011 U 0.012 U 0.011 UJ 0.011 U 0.017 U 0.016 U 0.012 U 0.013 U 0.014 U

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg 0.013 U 0.015 U 0.012 U 0.013 U 0.012 U 0.012 U 0.018 U 0.017 U 0.012 U 0.014 U 0.015 U

N-Nitrosodiphenylamine 110 470 0.067 mg/kg 0.035 U 0.04 U 0.032 U 0.034 U 0.033 UJ 0.031 U 0.048 U 0.045 U 0.033 U 0.039 U 0.041 U

Pentachlorophenol 1 4 0.000057 mg/kg 0.046 U 0.053 U 0.042 U 0.045 U 0.044 U 0.042 U 0.064 U 0.06 U 0.044 U 0.052 U 0.054 U

Phenanthrene -- -- -- mg/kg 0.016 J 0.012 U 0.0093 U 0.083 J 0.016 J 0.0092 U 0.014 U 0.013 U 0.0097 U 0.015 J 0.012 U

Phenol 1900 25000 0.33 mg/kg 0.013 U 0.014 U 0.011 U 0.012 U 0.012 U 0.011 U 0.017 U 0.016 U 0.012 U 0.014 U 0.015 U

Pyrene 180 2300 1.3 mg/kg 0.027 J 0.02 U 0.016 U 0.17 J 0.029 J 0.016 U 0.024 U 0.023 U 0.017 U 0.02 J 0.02 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127

19 May 2016 19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5

0.03 U 0.038 U 0.037 U 0.03 U 0.032 U 0.031 U 0.03 U 0.037 U 0.032 U 0.03 U 0.032 U

0.026 U 0.033 U 0.032 U 0.026 U 0.028 U 0.027 U 0.026 U 0.032 U 0.028 U 0.026 U 0.028 U

0.094 U 0.12 U 0.11 U 0.094 U 0.099 U 0.096 U 0.094 U 0.11 U 0.099 U 0.094 U 0.1 U

0.014 U 0.018 U 0.018 U 0.014 U 0.015 UJ 0.015 UJ 0.015 UJ 0.018 UJ 0.015 UJ 0.014 UJ 0.016 U

0.033 U 0.042 U 0.04 U 0.033 U 0.035 U 0.034 U 0.033 U 0.04 U 0.035 U 0.033 U 0.036 U

0.035 U 0.044 U 0.043 U 0.035 U 0.037 U 0.036 U 0.035 U 0.043 U 0.037 U 0.035 U 0.038 U

0.01 U 0.013 U 0.012 U 0.01 U 0.011 U 0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U

0.0083 U 0.011 U 0.01 U 0.0083 U 0.0087 U 0.0085 U 0.0083 U 0.01 U 0.0088 U 0.0083 U 0.0089 U

0.077 U 0.098 U 0.095 U 0.077 U 0.081 U 0.079 U 0.078 U 0.094 U 0.082 U 0.077 U 0.083 U

0.26 U 0.34 U 0.33 U 0.27 U 0.28 U 0.27 U 0.27 U 0.32 U 0.28 U 0.27 U 0.29 U

0.014 U 0.018 U 0.017 U 0.014 U 0.015 U 0.014 U 0.014 U 0.017 U 0.015 U 0.014 U 0.015 U

0.019 U 0.024 U 0.023 U 0.019 U 0.02 U 0.019 U 0.019 U 0.023 U 0.02 U 0.019 U 0.02 U

0.0079 U 0.01 U 0.0098 U 0.008 U 0.0084 U 0.0081 U 0.008 U 0.0097 U 0.0084 U 0.008 U 0.0086 U

0.0089 U 0.011 U 0.011 U 0.0089 U 0.0094 U 0.0091 U 0.009 U 0.011 U 0.0094 U 0.0089 U 0.0096 U

0.0077 U 0.0099 U 0.0095 U 0.0078 U 0.0082 U 0.0079 U 0.0078 U 0.0095 U 0.0082 U 0.0078 U 0.0083 U

0.015 U 0.019 U 0.019 U 0.015 U 0.016 U 0.016 U 0.015 U 0.019 U 0.016 U 0.015 U 0.016 U

0.012 U 0.015 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.012 U

0.012 U 0.015 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.013 U

0.0093 U 0.012 U 0.011 U 0.0094 U 0.0098 U 0.0095 U 0.0094 U 0.011 U 0.0099 U 0.0094 U 0.01 U

0.039 U 0.05 U 0.048 U 0.039 U 0.041 U 0.04 U 0.039 U 0.048 U 0.041 U 0.039 U 0.042 U

0.01 U 0.013 U 0.013 U 0.01 U 0.011 U 0.011 U 0.01 U 0.013 U 0.011 U 0.01 U 0.011 U

0.093 U 0.12 U 0.11 U 0.094 U 0.099 U 0.096 U 0.094 U 0.11 U 0.099 U 0.094 U 0.1 U

0.011 U 0.014 U 0.014 U 0.011 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U

0.015 U 0.019 U 0.018 U 0.015 U 0.016 U 0.015 U 0.015 U 0.018 U 0.016 U 0.015 U 0.016 U

0.009 U 0.011 U 0.011 U 0.0091 U 0.0095 U 0.0092 U 0.0091 U 0.011 U 0.0095 U 0.009 U 0.0097 U

0.01 U 0.013 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U

0.013 U 0.017 U 0.016 U 0.013 U 0.014 U 0.014 U 0.013 U 0.016 U 0.014 U 0.013 U 0.014 U

0.17 U 0.21 U 0.21 U 0.17 U 0.18 U 0.17 U 0.17 UJ 0.21 U 0.18 U 0.17 UJ 0.18 U

0.0085 U 0.011 U 0.01 U 0.0085 U 0.0089 U 0.0087 U 0.0085 U 0.01 U 0.009 U 0.0085 U 0.0091 U

0.009 U 0.011 U 0.011 U 0.0091 U 0.0095 U 0.0092 U 0.0091 U 0.011 U 0.0095 U 0.009 U 0.0097 U

0.0076 U 0.0097 U 0.0094 U 0.0077 U 0.0081 U 0.0078 U 0.0077 U 0.0093 U 0.0081 U 0.0077 U 0.0082 U

0.033 U 0.042 U 0.041 U 0.033 U 0.035 U 0.034 U 0.033 U 0.041 U 0.035 U 0.033 U 0.036 U

0.016 U 0.02 U 0.019 U 0.016 U 0.016 U 0.016 U 0.016 U 0.019 U 0.017 U 0.016 U 0.017 U

0.027 U 0.034 U 0.033 U 0.027 U 0.028 U 0.027 U 0.027 U 0.033 U 0.028 U 0.027 U 0.029 U

0.029 U 0.037 J 0.036 U 0.029 U 0.044 0.03 U 0.029 U 0.036 U 0.031 U 0.029 U 0.032 U

0.011 U 0.028 J 0.015 J 0.011 U 0.051 0.013 J 0.011 U 0.023 J 0.011 U 0.011 U 0.011 U

0.014 U 0.063 0.031 J 0.014 U 0.1 0.026 J 0.014 U 0.049 0.014 U 0.014 U 0.02 J

0.02 U 0.037 J+ 0.025 U 0.02 U 0.074 J 0.022 J 0.02 U 0.025 U 0.021 U 0.02 U 0.022 U

0.015 U 0.028 J 0.019 U 0.015 U 0.035 J 0.016 U 0.015 U 0.019 U 0.016 U 0.015 U 0.016 U

0.011 U 0.014 U 0.013 U 0.011 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U

0.0083 U 0.011 U 0.01 U 0.0083 U 0.0087 U 0.0085 U 0.0083 U 0.01 U 0.0088 U 0.0083 U 0.0089 U

0.014 U 0.017 U 0.017 U 0.014 U 0.014 U 0.014 U 0.014 U 0.017 U 0.014 U 0.014 U 0.015 U

0.011 U 0.014 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.012 U

0.025 U 0.032 U 0.031 U 0.025 U 0.027 U 0.026 U 0.025 U 0.031 U 0.027 U 0.025 U 0.027 U

0.0087 U 0.011 U 0.011 U 0.0087 U 0.0092 U 0.0089 U 0.0087 U 0.011 U 0.0092 U 0.0087 U 0.0094 U

0.0095 U 0.048 J 0.02 J 0.0096 U 0.065 J 0.014 J 0.0096 U 0.031 J 0.01 U 0.0096 U 0.013 J

0.018 U 0.023 U 0.022 U 0.018 U 0.019 U 0.019 U 0.018 U 0.022 U 0.019 U 0.018 U 0.02 U

0.011 U 0.014 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U

0.01 U 0.013 U 0.012 U 0.01 U 0.011 U 0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U

0.01 U 0.013 U 0.012 U 0.01 U 0.011 U 0.01 U 0.01 U 0.012 U 0.011 U 0.01 U 0.011 U

0.01 U 0.013 U 0.013 U 0.011 U 0.011 U 0.011 U 0.011 U 0.013 U 0.011 U 0.011 U 0.011 U

0.018 U 0.023 U 0.022 U 0.018 U 0.019 U 0.018 U 0.018 U 0.022 U 0.019 U 0.018 U 0.019 U

0.01 U 0.043 J 0.018 J 0.01 U 0.065 J 0.013 J 0.01 U 0.034 J 0.011 U 0.01 U 0.016 J

0.0076 U 0.0097 U 0.0094 U 0.0077 U 0.0081 U 0.0078 U 0.0077 U 0.0093 U 0.0081 U 0.0077 U 0.0082 U

0.014 U 0.018 U 0.017 U 0.014 U 0.015 U 0.015 U 0.014 U 0.017 U 0.015 U 0.014 U 0.015 U

0.0098 U 0.013 U 0.012 U 0.0099 U 0.01 U 0.01 U 0.0099 U 0.012 U 0.01 U 0.0099 U 0.011 U

0.022 U 0.028 U 0.027 U 0.022 U 0.023 U 0.022 U 0.022 U 0.027 U 0.023 U 0.022 U 0.024 U

0.013 U 0.016 U 0.016 U 0.013 U 0.014 U 0.013 U 0.013 U 0.016 U 0.014 U 0.013 U 0.014 U

0.023 U 0.033 J 0.029 U 0.023 U 0.082 0.024 U 0.023 U 0.029 U 0.025 U 0.023 U 0.025 U

0.0075 U 0.0096 U 0.0092 U 0.0076 U 0.0079 U 0.0077 U 0.0076 U 0.0092 U 0.008 U 0.0076 U 0.0081 U

0.0089 U 0.011 U 0.011 U 0.0089 U 0.0094 U 0.0091 U 0.009 U 0.011 U 0.0094 U 0.0089 U 0.0096 U
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFSB-123 CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127

19 May 2016 19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5

CFSB-123-SO-10-12 CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5

0.011 U 0.014 U 0.014 U 0.011 U 0.012 U 0.011 U 0.011 U 0.013 U 0.012 U 0.011 U 0.012 U

0.012 U 0.015 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U 0.012 U 0.013 U

0.032 U 0.041 U 0.039 U 0.032 U 0.034 U 0.033 U 0.032 U 0.039 U 0.034 U 0.032 U 0.034 U

0.042 U 0.054 U 0.052 U 0.043 U 0.045 U 0.043 U 0.043 U 0.052 U 0.045 U 0.043 U 0.046 U

0.0093 U 0.028 J 0.013 J 0.0094 U 0.031 J 0.0095 U 0.0094 U 0.015 J 0.0099 U 0.0094 U 0.01 U

0.011 U 0.015 U 0.014 U 0.012 U 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U 0.011 U 0.012 U

0.016 U 0.044 J 0.022 J 0.016 U 0.067 J 0.016 U 0.016 U 0.033 J 0.017 U 0.016 U 0.017 U
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFSB-127 CFSB-127

18 May 2016 18 May 2016

0.5 - 2 10 - 12

CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.031 U 0.031 U

0.027 U 0.027 U

0.098 U 0.096 U

0.015 U 0.015 UJ

0.034 U 0.034 U

0.036 U 0.036 U

0.01 U 0.01 U

0.0086 U 0.0084 U

0.08 U 0.079 U

0.28 U 0.27 U

0.014 U 0.014 U

0.019 U 0.019 U

0.0083 U 0.0081 U

0.0093 U 0.0091 U

0.0081 U 0.0079 U

0.016 U 0.016 U

0.012 U 0.012 U

0.012 U 0.012 U

0.0097 U 0.0095 U

0.041 U 0.04 U

0.011 U 0.011 U

0.097 U 0.095 U

0.011 U 0.011 U

0.016 U 0.015 U

0.0094 U 0.0092 U

0.011 U 0.011 U

0.014 U 0.014 U

0.18 U 0.17 UJ

0.0088 U 0.0087 U

0.0094 U 0.0092 U

0.0079 U 0.0078 U

0.035 U 0.034 U

0.016 U 0.016 U

0.028 U 0.027 U

0.03 U 0.03 U

0.011 U 0.011 U

0.014 U 0.014 U

0.021 U 0.021 U

0.016 U 0.016 U

0.011 U 0.011 U

0.0086 U 0.0084 U

0.014 U 0.014 U

0.011 U 0.011 U

0.026 U 0.026 U

0.009 U 0.0089 U

0.0099 U 0.0097 U

0.019 U 0.019 U

0.011 U 0.011 U

0.01 U 0.01 U

0.011 U 0.01 U

0.011 U 0.011 U

0.019 U 0.018 U

0.011 U 0.011 U

0.0079 U 0.0078 U

0.015 U 0.015 U

0.01 U 0.01 U

0.023 U 0.022 U

0.013 U 0.013 U

0.024 U 0.024 U

0.0078 U 0.0077 U

0.0093 U 0.0091 U
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Table L20. Semivolatile Organic Compounds in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFSB-127 CFSB-127

18 May 2016 18 May 2016

0.5 - 2 10 - 12

CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.011 U 0.011 U

0.012 U 0.012 U

0.033 U 0.032 U

0.044 U 0.043 U

0.0097 U 0.0095 U

0.012 U 0.012 U

0.017 U 0.016 U
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Table L21. Metals in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-123

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Aluminum 7700 110000 3000 mg/kg 20400 30900 6030 18100 16700 6570 J 20200 J 15800 J 4740 J 17300 J 18800 J 3840 J

Antimony 3.1 47 0.035 mg/kg 0.37 UJ 0.42 UJ 0.35 UJ 0.37 UJ 0.36 UJ 0.32 UJ 0.5 UJ 0.51 UJ 0.34 UJ 0.41 UJ 0.44 UJ 0.35 UJ

Arsenic 0.68 3 0.0015 mg/kg 4.5 5.6 2.8 5 4.4 4.6 J 2.8 J 2.2 J 3.5 J 4.8 J 5.3 J 2.1 J

Barium 1500 22000 16 mg/kg 245 440 30.3 195 156 69.3 289 288 43 278 305 45.1 

Beryllium 16 230 1.9 mg/kg 0.97 1.2 0.3 J 0.66 0.57 0.37 0.63 0.47 J 0.24 J 0.77 0.87 0.22 J

Cadmium 7.1 98 0.069 mg/kg 0.28 U 0.32 U 0.26 U 0.28 U 0.28 U 0.24 U 0.38 U 0.39 U 0.26 U 0.31 U 0.33 U 0.27 U

Calcium -- -- -- mg/kg 3520 3600 9280 2570 1830 32300 3300 3150 29200 5430 5820 9420 

Chromium 0.3 6.3 0.00067 mg/kg 16.9 20.9 7.3 10 10.1 9.3 5.4 4.9 6.3 15.3 16.3 6.7 

Cobalt 2.3 35 0.027 mg/kg 6.2 7.2 3.8 6.4 6.3 4.5 2.9 2.8 3.7 5.8 6.3 3.2 

Copper 310 4700 2.8 mg/kg 20.3 23 9.6 12.6 10.7 14.8 J 9.1 J 10.2 J 10.6 J 18.5 J 18.4 J 3.7 J

Cyanide, Total 2.3 15 0.0015 mg/kg 0.11 J 0.078 J 0.022 J 0.1 J 0.074 J 0.022 J 0.026 U 0.024 U 0.017 U 0.12 J 0.093 J 0.018 U

Iron 5500 82000 35 mg/kg 17300 18200 9730 16500 16400 12800 8140 7710 9580 15800 17100 7100 

Lead 400 800 -- mg/kg 14.8 16 7 11.5 9.3 6.1 6.4 5.1 6.1 13.7 14.3 3.1 

Magnesium -- -- -- mg/kg 11200 10600 8470 7030 7240 9470 2940 2950 6060 10100 10700 6250 

Manganese 180 2600 2.8 mg/kg 222 296 115 529 454 396 J 49.4 J 44.4 J 224 J 363 J 411 J 362 J

Mercury 1.1 4.6 0.0033 mg/kg 0.026 0.039 0.012 U 0.013 J 0.013 U 0.013 J 0.019 U 0.017 U 0.012 J 0.033 0.032 0.012 U

Nickel 150 2200 2.6 mg/kg 13.4 14.2 7.1 13 12 8.4 6.4 5.8 6.9 11.4 12 5.2 

Potassium -- -- -- mg/kg 1230 1340 529 1080 938 670 519 551 427 1160 1210 475 

Selenium 39 580 0.052 mg/kg 0.49 J 0.39 J 0.33 U 0.34 U 0.34 U 0.3 U 0.46 U 0.48 U 0.32 U 0.9 J 1.1 J 0.33 U

Silver 39 580 0.08 mg/kg 0.68 U 0.76 U 0.64 U 0.67 U 0.66 U 0.59 U 0.91 U 0.93 U 0.62 U 0.75 U 0.81 U 0.64 U

Sodium -- -- -- mg/kg 95.1 251 32.5 U 39.6 J 54.9 J 43.5 J 552 555 31.8 U 78.7 J 93.9 J 32.8 U

Thallium 0.078 1.2 0.0014 mg/kg 0.14 U 0.16 U 0.13 U 0.14 U 0.14 U 0.12 U 0.19 U 0.19 U 0.13 U 0.16 U 0.17 U 0.13 U

Vanadium 39 580 8.6 mg/kg 13 12.4 6.7 15.9 15.1 10.5 7.7 7.4 6.4 10.5 11.3 4.9 

Zinc 2300 35000 37 mg/kg 50.7 46.9 24.7 57.9 47.2 28.3 13.6 12.6 23.1 47.3 50.8 16.9 

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground 

Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening 

Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level

ROUX ASSOCIATES, INC. Page 9 of 15  2476.0001Y002.142/WKB



Table L21. Metals in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground 

Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening 

Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level

CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127

19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

20500 J 19600 J 6740 J 19600 16200 8380 29200 18900 9010 26900 11700 13800 

0.43 UJ 0.42 UJ 0.35 UJ 0.37 UJ 0.36 UJ 0.35 UJ 0.4 UJ 0.38 UJ 0.33 UJ 0.35 UJ 0.38 UJ 0.35 UJ

5.9 J 6.8 J 5.3 J 4.8 4.7 4.1 7.1 5.3 4.5 6.4 6 4.7 

347 303 60.4 229 188 87 429 245 80 429 120 172 

0.95 0.81 0.33 J 0.65 0.76 0.48 1.2 0.61 0.37 0.98 0.35 J 0.49 

0.33 U 0.32 U 0.26 U 0.28 U 0.27 U 0.27 U 0.3 U 0.29 U 0.25 U 0.26 U 0.29 U 0.27 U

5850 4730 13400 17200 10900 15600 6000 3040 17100 3630 2370 9300 

18.3 15.3 9.9 11.1 11.1 11 15.5 13.9 21.3 13.3 10.7 14 

7 7.2 4.7 7.2 5.9 5.7 6.1 7.4 5.1 6.1 5.5 5.7 

27 J 18.4 J 9.2 J 14.1 15 17.4 24.5 20.6 12.3 17 10.6 10.9 

0.68 0.16 0.024 J 0.12 0.034 J 0.034 J 0.17 0.12 0.026 J 0.087 J 0.052 J 0.029 J

19900 19200 12100 17200 15000 12900 18600 17800 13300 18700 15800 15000 

15.9 12.5 4.8 12.5 12.4 7.9 15.2 19.3 6.5 12.5 21.2 7.7 

11400 9440 8020 8510 7960 10900 9020 9280 12100 7440 9240 11400 

470 J 558 J 432 J 576 462 424 446 462 494 347 659 642 

0.019 J 0.016 J 0.012 J 0.018 0.017 J 0.026 0.036 0.021 0.016 J 0.021 0.017 J 0.019 

14.2 13 9 13.3 10.5 11.1 13.6 12.6 10.8 12.1 10.3 11.6 

1510 1220 710 1020 969 693 1310 782 733 953 555 788 

0.93 J 0.74 J 0.33 U 0.35 U 0.34 U 0.33 U 0.71 J 0.35 U 0.31 U 0.4 J 0.35 U 0.33 U

0.8 U 0.77 U 0.64 U 0.68 U 0.66 U 0.65 U 0.73 U 0.69 U 0.6 U 0.63 U 0.69 U 0.65 U

76.5 J 74 J 32.5 U 62.7 J 63.3 J 33.1 U 136 78 J 35.2 J 135 38.8 J 64.3 J

0.16 U 0.16 U 0.13 U 0.14 U 0.14 U 0.13 U 0.15 U 0.14 U 0.12 U 0.13 U 0.14 U 0.13 U

12.7 13.3 6.9 16.5 14 8.6 13.8 12.6 9.3 14.7 12 10.4 

72 59.9 29.3 79.6 53.7 32.4 66.8 52.1 31.7 59.4 36.1 41.3 
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Table L22. Polychlorinated Biphenyl in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-123

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health Protection 

of GW - Risk-

based SSL Unit

Aroclor 1016 0.41 5.1 0.013 mg/kg 0.01 U 0.012 U 0.0094 U 0.01 U 0.0097 U 0.0093 U 0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U

Aroclor 1221 0.2 0.83 0.00008 mg/kg 0.01 U 0.012 U 0.0094 U 0.01 U 0.0097 U 0.0093 U 0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U

Aroclor 1232 0.17 0.72 0.00008 mg/kg 0.01 U 0.012 U 0.0094 U 0.01 U 0.0097 U 0.0093 U 0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U

Aroclor 1242 0.23 0.95 0.0012 mg/kg 0.01 U 0.012 U 0.0094 U 0.01 U 0.0097 U 0.0093 U 0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U

Aroclor 1248 0.23 0.95 0.0012 mg/kg 0.01 U 0.012 U 0.0094 U 0.01 U 0.0097 U 0.0093 U 0.014 U 0.013 U 0.0099 U 0.011 U 0.012 U 0.0094 U

Aroclor 1254 0.12 0.97 0.002 mg/kg 0.011 U 0.012 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U

Aroclor 1260 0.24 0.99 0.0055 mg/kg 0.011 U 0.012 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U

Aroclor 1268 -- -- -- mg/kg 0.011 U 0.012 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U

Aroclor-1262 -- -- -- mg/kg 0.011 U 0.012 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg 0.011 U 0.012 U 0.0097 U 0.01 U 0.01 U 0.0096 U 0.015 U 0.014 U 0.01 U 0.012 U 0.013 U 0.0098 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 
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Table L22. Polychlorinated Biphenyl in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health Protection 

of GW - Risk-

based SSL Unit

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based 

Soil Screening Level 

CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127

19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

0.012 U 0.012 U 0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.0098 U 0.0096 U

0.012 U 0.012 U 0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.0098 U 0.0096 U

0.012 U 0.012 U 0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.0098 U 0.0096 U

0.012 U 0.012 U 0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.0098 U 0.0096 U

0.012 U 0.012 U 0.0095 U 0.01 U 0.0097 U 0.0095 U 0.012 U 0.01 U 0.0095 U 0.01 U 0.0098 U 0.0096 U

0.012 U 0.012 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.012 U 0.012 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.012 U 0.012 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.012 U 0.012 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U

0.012 U 0.012 U 0.0098 U 0.01 U 0.01 U 0.0098 U 0.012 U 0.01 U 0.0098 U 0.011 U 0.01 U 0.01 U
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Table L23. Organochlorine Pesticides in Soil Samples from Background Area Samplings Locations
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-121 CFSB-122 CFSB-123 CFSB-124 CFSB-125 CFSB-126 CFSB-127
18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
CFSB-120-SO-0-0.5 CFSB-121-SO-0-0.5 CFSB-122-SO-0-0.5 CFSB-123-SO-0-0.5 CFSB-124-SO-0-0.5 CFSB-125-SO-0-0.5 CFSB-126-SO-0-0.5 CFSB-127-SO-0-0.5

Parameter

EPA 
Residential 
Soil RSL

EPA Industrial 
Soil RSL

EPA Human 
Health Protection 

of GW - Risk-
based SSL Unit

4,4'-DDD 2.3 9.6 0.0075 mg/kg 0.001 U 0.001 U 0.0014 U 0.0011 U 0.0012 U 0.00099 U 0.0011 U 0.001 U
4,4'-DDE 2 9.3 0.011 mg/kg 0.0011 U 0.0011 U 0.0015 U 0.0013 U 0.0013 U 0.0011 U 0.0013 U 0.0011 U
4,4'-DDT 1.9 8.5 0.077 mg/kg 0.0008 U 0.00079 U 0.0011 U 0.00089 U 0.00093 U 0.00077 U 0.0009 U 0.00079 U
Aldrin 0.039 0.18 0.00015 mg/kg 0.00094 U 0.00092 U 0.0013 U 0.001 U 0.0011 U 0.00091 U 0.0011 U 0.00093 U
alpha-BHC 0.086 0.36 0.000042 mg/kg 0.00071 U 0.00069 U 0.00097 U 0.00079 U 0.00083 U 0.00068 U 0.00079 U 0.0007 U
alpha-Chlordane -- -- -- mg/kg 0.0013 U 0.0012 U 0.0017 U 0.0014 U 0.0015 U 0.0012 U 0.0014 U 0.0012 U
beta-BHC 0.3 1.3 0.00015 mg/kg 0.00075 U 0.00074 U 0.001 U 0.00084 U 0.00088 U 0.00073 U 0.00084 U 0.00074 U
delta-BHC -- -- -- mg/kg 0.00085 U 0.00083 U 0.0012 U 0.00094 U 0.00099 U 0.00082 U 0.00095 U 0.00083 U
Dieldrin 0.034 0.14 0.000071 mg/kg 0.001 U 0.00099 U 0.0014 U 0.0011 U 0.0012 U 0.00097 U 0.0011 U 0.00099 U
Endosulfan I -- -- -- mg/kg 0.0011 U 0.0011 U 0.0015 U 0.0012 U 0.0013 U 0.001 U 0.0012 U 0.0011 U
Endosulfan II -- -- -- mg/kg 0.0012 U 0.0012 U 0.0017 U 0.0014 U 0.0014 U 0.0012 U 0.0014 U 0.0012 U
Endosulfan sulfate -- -- -- mg/kg 0.0009 U 0.00089 U 0.0012 U 0.001 U 0.0011 U 0.00087 U 0.001 U 0.00089 U
Endrin 1.9 25 0.0092 mg/kg 0.00099 U 0.00097 U 0.0014 U 0.0011 U 0.0011 U 0.00095 U 0.0011 U 0.00097 U
Endrin aldehyde -- -- -- mg/kg 0.00096 U 0.00095 U 0.0013 U 0.0011 U 0.0011 U 0.00093 U 0.0011 U 0.00095 U
Endrin ketone -- -- -- mg/kg 0.0011 U 0.0011 U 0.0015 U 0.0012 U 0.0013 U 0.001 U 0.0012 U 0.0011 U
gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg 0.0007 U 0.00068 U 0.00095 U 0.00077 U 0.00081 U 0.00067 U 0.00078 U 0.00069 U
gamma-Chlordane -- -- -- mg/kg 0.0017 U 0.0017 U 0.0023 U 0.0019 U 0.002 U 0.0016 U 0.0019 U 0.0017 U
Heptachlor 0.13 0.63 0.00012 mg/kg 0.001 U 0.00098 U 0.0014 U 0.0011 U 0.0012 U 0.00096 U 0.0011 U 0.00098 U
Heptachlor epoxide 0.07 0.33 0.000028 mg/kg 0.0015 U 0.0015 U 0.0021 U 0.0017 U 0.0018 U 0.0015 U 0.0017 U 0.0015 U
Methoxychlor 32 410 0.2 mg/kg 0.0016 U 0.0016 U 0.0023 U 0.0018 U 0.0019 U 0.0016 U 0.0018 U 0.0016 U
Toxaphene 0.49 2.1 0.011 mg/kg 0.023 U 0.022 U 0.031 U 0.025 U 0.026 U 0.022 U 0.025 U 0.022 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:
Sample Date:

Sample Depth (ft-bls):
Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  
Risk-based Soil Screening Level 
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Table L24. General Chemistry in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSB-120 CFSB-120 CFSB-120 CFSB-121 CFSB-121 CFSB-121 CFSB-122 CFSB-122 CFSB-122 CFSB-123 CFSB-123 CFSB-123

18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016 19 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-120-SO-0-0.5 CFSB-120-SO-0.5-2.0 CFSB-120-SO-10-12 CFSB-121-SO-0-0.5 CFSB-121-SO-0.5-2.0 CFSB-121-SO-10-12 CFSB-122-SO-0-0.5 CFSB-122-SO-0.5-2.0 CFSB-122-SO-10-12 CFSB-123-SO-0-0.5 CFSB-123-SO-0.5-2.0 CFSB-123-SO-10-12

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health Protection 

of GW - Risk-

based SSL Unit

Fluoride 310 4700 12 mg/kg 5.63 J 2.43 J- 0.43 J- 13.5 J- 10.1 J- 1.38 J- 12.2 J- 5.57 J- 0.57 J- 10.5 J- 9.29 J- 0.58 J-

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of 

Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional 

Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level
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Table L24. General Chemistry in Soil Samples from Background Area Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health Protection 

of GW - Risk-

based SSL Unit

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of 

Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional 

Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level

CFSB-124 CFSB-124 CFSB-124 CFSB-125 CFSB-125 CFSB-125 CFSB-126 CFSB-126 CFSB-126 CFSB-127 CFSB-127 CFSB-127

19 May 2016 19 May 2016 19 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016 18 May 2016

0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12 0 - 0.5 0.5 - 2 10 - 12

CFSB-124-SO-0-0.5 CFSB-124-SO-0.5-2.0 CFSB-124-SO-10-12 CFSB-125-SO-0-0.5 CFSB-125-SO-0.5-2.0 CFSB-125-SO-10-12 CFSB-126-SO-0-0.5 CFSB-126-SO-0.5-2.0 CFSB-126-SO-10-12 CFSB-127-SO-0-0.5 CFSB-127-SO-0.5-2.0 CFSB-127-SO-10-12

10.8 J- 6.61 J- 0.92 J- 8.31 J- 8.91 J- 0.97 J- 6.31 J- 5.3 J- 0.75 J- 3.93 J- 1.54 J- 2.61 J-
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Table L25. Volatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-20 CFTP-20 CFTP-21 CFTP-21

25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4

CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-10-12 CFTP-20-SO-2-4 CFTP-21-SO-10-12 CFTP-21-SO-2-4

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

1,1,1-Trichloroethane 810 3600 0.28 mg/kg 0.00041 U 0.00038 U 0.00033 U 0.0003 U 0.00044 U 0.0005 U 0.0003 U 0.00031 U 0.00034 U 0.00039 U

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg 0.00018 U 0.00017 U 0.00015 U 0.00013 U 0.0002 U 0.00023 U 0.00013 U 0.00014 U 0.00015 U 0.00018 U

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg 0.00048 U 0.00044 U 0.00039 U 0.00035 U 0.00051 U 0.00058 U 0.00035 U 0.00036 U 0.0004 U 0.00046 U

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg 0.0003 U 0.00028 U 0.00025 U 0.00022 U 0.00032 U 0.00037 U 0.00022 U 0.00023 U 0.00025 U 0.00029 U

1,1-Dichloroethane 3.6 16 0.00078 mg/kg 0.00037 U 0.00034 U 0.0003 U 0.00027 U 0.00039 U 0.00045 U 0.00027 U 0.00028 U 0.00031 U 0.00035 U

1,1-Dichloroethene 23 100 0.01 mg/kg 0.00044 U 0.00041 U 0.00036 U 0.00032 U 0.00047 U 0.00054 U 0.00032 U 0.00033 U 0.00037 U 0.00042 U

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg 0.00012 U 0.00011 U 0.000097 U 0.000087 U 0.00013 U 0.00015 U 0.000087 U 0.000089 9.0.00009 0.00011 U

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg 0.00035 U 0.00032 U 0.00028 U 0.00025 U 0.00037 U 0.00043 U 0.00025 U 0.00026 U 0.00029 U 0.00033 U

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg 0.00051 U 0.00047 U 0.00041 U 0.00037 U 0.00054 U 0.00062 U 0.00037 U 0.00038 U 0.00042 U 0.00049 U

1,2-Dichlorobenzene 180 930 0.03 mg/kg 0.00015 U 0.00014 U 0.00012 U 0.00011 U 0.00016 U 0.00019 U 0.00011 U 0.00011 U 0.00013 U 0.00014 U

1,2-Dichloroethane 0.46 2 0.000048 mg/kg 0.00012 U 0.00011 U 0.000097 U 0.000087 U 0.00013 U 0.00015 U 0.000087 U 0.000089 9.0.00009 0.00011 U

1,2-Dichloropropane 1 4.4 0.00015 mg/kg 0.00018 U 0.00017 U 0.00015 U 0.00013 U 0.0002 U 0.00023 U 0.00013 U 0.00014 U 0.00015 U 0.00018 U

1,3-Dichlorobenzene -- -- -- mg/kg 0.00013 U 0.00012 U 0.00011 U 0.000094 0.00014 U 0.00016 U 0.000095 U 0.000097 U 0.00011 U 0.00012 U

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg 0.00014 U 0.00013 U 0.00011 U 0.0001 U 0.00015 U 0.00017 U 0.0001 U 0.00011 U 0.00012 U 0.00013 U

2-Butanone (MEK) 2700 19000 0.12 mg/kg 0.0031 J 0.0029 J 0.00068 U 0.0023 J 0.00089 U 0.001 U 0.00061 U 0.00062 U 0.002 J 0.0048 J

2-Hexanone 20 130 0.00088 mg/kg 0.001 U 0.00095 U 0.00082 U 0.00074 U 0.0011 U 0.0012 U 0.00074 U 0.00076 U 0.00085 U 0.00097 U

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg 0.0024 U 0.0022 U 0.0019 U 0.0017 U 0.0026 U 0.0029 U 0.0018 U 0.0018 U 0.002 U 0.0023 U

Acetone 6100 67000 0.29 mg/kg 0.033 0.038 0.017 0.035 0.0083 0.042 0.0097 0.028 0.02 0.086 

Benzene 1.2 5.1 0.00023 mg/kg 0.00022 U 0.0002 U 0.00018 U 0.00016 U 0.0011 J 0.00027 U 0.00016 U 0.00016 U 0.00018 U 0.00021 U

Bromoform 19 86 0.00087 mg/kg 0.00014 U 0.00013 U 0.00011 U 0.0001 U 0.00015 U 0.00017 U 0.0001 U 0.00011 U 0.00012 U 0.00013 U

Bromomethane 0.68 3 0.00019 mg/kg 0.00035 U 0.00032 U 0.00028 U 0.00025 U 0.00037 U 0.00043 U 0.00025 U 0.00026 U 0.00029 U 0.00033 U

Carbon disulfide 77 350 0.024 mg/kg 0.00047 U 0.00043 U 0.00038 U 0.00034 U 0.0005 U 0.00057 U 0.00034 U 0.00035 U 0.00039 U 0.00045 U

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg 0.00047 U 0.00043 U 0.00038 U 0.00034 U 0.0005 U 0.00057 U 0.00034 U 0.00035 U 0.00039 U 0.00045 U

Chlorobenzene 28 130 0.0053 mg/kg 0.00015 U 0.00014 U 0.00012 U 0.00011 U 0.00016 U 0.00019 U 0.00011 U 0.00011 U 0.00013 U 0.00014 U

Chlorobromomethane 15 63 0.0021 mg/kg 0.00018 U 0.00017 U 0.00015 U 0.00013 U 0.0002 U 0.00023 U 0.00013 U 0.00014 U 0.00015 U 0.00018 U

Chlorodibromomethane 8.3 39 0.00023 mg/kg 0.00016 U 0.00015 U 0.00013 U 0.00012 U 0.00017 U 0.0002 U 0.00012 U 0.00012 U 0.00014 U 0.00016 U

Chloroethane 1400 5700 0.59 mg/kg 0.00038 U 0.00035 U 0.00031 U 0.00028 U 0.0004 U 0.00046 U 0.00028 U 0.00028 U 0.00032 U 0.00036 U

Chloroform 0.32 1.4 0.000061 mg/kg 0.00023 U 0.00021 U 0.00018 U 0.00017 U 0.00024 U 0.00028 U 0.00017 U 0.00017 U 0.00019 U 0.00022 U

Chloromethane 11 46 0.0049 mg/kg 0.00041 U 0.00038 U 0.00033 U 0.0003 U 0.00044 U 0.0005 U 0.0003 U 0.00031 U 0.00034 U 0.00039 U

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg 0.00024 U 0.00022 U 0.00019 U 0.00017 U 0.00025 U 0.00029 U 0.00017 U 0.00018 U 0.0002 U 0.00023 U

cis-1,3-Dichloropropene -- -- -- mg/kg 0.00016 U 0.00015 U 0.00013 U 0.00012 U 0.00017 U 0.0002 U 0.00012 U 0.00012 U 0.00014 U 0.00016 U

Cyclohexane 650 2700 1.3 mg/kg 0.0005 U 0.00046 U 0.0004 U 0.00036 U 0.0017 0.00061 U 0.00036 U 0.00037 U 0.00042 U 0.00048 U

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg 0.00041 U 0.00038 U 0.00033 U 0.0003 U 0.00044 U 0.0005 U 0.0003 U 0.00031 U 0.00034 U 0.00039 U

Dichlorodifluoromethane 8.7 37 0.03 mg/kg 0.00035 U 0.00032 U 0.00028 U 0.00025 U 0.00037 U 0.00043 U 0.00025 U 0.00026 U 0.00029 U 0.00033 U

Ethylbenzene 5.8 25 0.0017 mg/kg 0.0002 U 0.00018 U 0.00016 U 0.00014 U 0.00054 J 0.00024 U 0.00014 U 0.00015 U 0.00016 U 0.00019 U

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg 0.00013 U 0.00012 U 0.00011 U 0.000094 0.00014 U 0.00016 U 0.000095 U 0.000097 U 0.00011 U 0.00012 U

Isopropylbenzene 190 990 0.074 mg/kg 0.00018 U 0.00017 U 0.00015 U 0.00013 U 0.0002 U 0.00023 U 0.00013 U 0.00014 U 0.00015 U 0.00018 U

Methyl acetate 7800 120000 0.41 mg/kg 0.00098 U 0.0082 0.00079 U 0.00071 U 0.001 U 0.0059 J 0.00071 U 0.00073 U 0.00081 U 0.00093 U

Methyl tert-butyl ether 47 210 0.0032 mg/kg 0.00018 U 0.00017 U 0.00015 U 0.00013 U 0.0002 U 0.00023 U 0.00013 U 0.00014 U 0.00015 U 0.00018 U

Methylcyclohexane -- -- -- mg/kg 0.00054 U 0.0005 U 0.00044 U 0.00039 U 0.0041 0.00066 U 0.00039 U 0.00041 U 0.00045 U 0.00052 U

Methylene Chloride 35 320 0.0027 mg/kg 0.00035 U 0.00032 U 0.00028 U 0.00025 U 0.00037 U 0.0019 0.00025 U 0.00026 U 0.00029 U 0.00033 U

m-Xylene & p-Xylene 56 240 -- mg/kg 0.00012 U 0.00011 U 0.000097 U 0.000087 U 0.0026 0.00015 U 0.000087 U 0.000089 9.0.00009 0.00011 U

o-Xylene 65 280 0.019 mg/kg 0.00017 U 0.00016 U 0.00014 U 0.00013 U 0.0008 J 0.00021 U 0.00013 U 0.00013 U 0.00014 U 0.00017 U

Styrene 600 3500 0.13 mg/kg 0.00016 U 0.00015 U 0.00013 U 0.00012 U 0.00017 U 0.0002 U 0.00012 U 0.00012 U 0.00014 U 0.00016 U

Tetrachloroethene 8.1 39 0.0018 mg/kg 0.0003 U 0.00028 U 0.00025 U 0.00022 U 0.00032 U 0.00037 U 0.00022 U 0.00023 U 0.00025 U 0.00029 U

Toluene 490 4700 0.076 mg/kg 0.00021 U 0.00019 U 0.00017 U 0.00048 J 0.0031 0.00025 U 0.00015 U 0.00015 U 0.00017 U 0.0002 U

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg 0.00042 U 0.00039 U 0.00034 U 0.00031 U 0.00045 U 0.00052 U 0.00031 U 0.00032 U 0.00035 U 0.0004 U

trans-1,3-Dichloropropene -- -- -- mg/kg 0.00011 U 0.0001 U 0.000088 0.000079 0.00012 U 0.00013 U 0.000079 0.000081 0.00009 0.0001 U

Trichloroethene 0.41 1.9 0.0001 mg/kg 0.00028 U 0.00026 U 0.00023 U 0.0002 U 0.0003 U 0.00035 U 0.00021 U 0.00021 U 0.00023 U 0.00027 U

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:
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Table L25. Volatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-20 CFTP-20 CFTP-21 CFTP-21

25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4 10 - 12 2 - 4

CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-10-12 CFTP-20-SO-2-4 CFTP-21-SO-10-12 CFTP-21-SO-2-4

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Trichlorofluoromethane 2300 35000 0.33 mg/kg 0.00037 U 0.00034 U 0.0003 U 0.00027 U 0.00039 U 0.00045 U 0.00027 U 0.00028 U 0.00031 U 0.00035 U

Vinyl chloride 0.059 1.7 0.0000065 mg/kg 0.00042 U 0.00039 U 0.00034 U 0.00031 U 0.00045 U 0.00052 U 0.00031 U 0.00032 U 0.00035 U 0.0004 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 
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Table L25. Volatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

1,1,1-Trichloroethane 810 3600 0.28 mg/kg

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 mg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 4000 17000 14 mg/kg

1,1,2-Trichloroethane 0.15 0.63 0.000013 mg/kg

1,1-Dichloroethane 3.6 16 0.00078 mg/kg

1,1-Dichloroethene 23 100 0.01 mg/kg

1,2,3-Trichlorobenzene 6.3 93 0.0021 mg/kg

1,2,4-Trichlorobenzene 5.8 26 0.0012 mg/kg

1,2-Dibromo-3-Chloropropane 0.0053 0.064 0.00000014 mg/kg

1,2-Dichlorobenzene 180 930 0.03 mg/kg

1,2-Dichloroethane 0.46 2 0.000048 mg/kg

1,2-Dichloropropane 1 4.4 0.00015 mg/kg

1,3-Dichlorobenzene -- -- -- mg/kg

1,4-Dichlorobenzene 2.6 11 0.00046 mg/kg

2-Butanone (MEK) 2700 19000 0.12 mg/kg

2-Hexanone 20 130 0.00088 mg/kg

4-Methyl-2-pentanone (MIBK) 3300 14000 0.14 mg/kg

Acetone 6100 67000 0.29 mg/kg

Benzene 1.2 5.1 0.00023 mg/kg

Bromoform 19 86 0.00087 mg/kg

Bromomethane 0.68 3 0.00019 mg/kg

Carbon disulfide 77 350 0.024 mg/kg

Carbon tetrachloride 0.65 2.9 0.00018 mg/kg

Chlorobenzene 28 130 0.0053 mg/kg

Chlorobromomethane 15 63 0.0021 mg/kg

Chlorodibromomethane 8.3 39 0.00023 mg/kg

Chloroethane 1400 5700 0.59 mg/kg

Chloroform 0.32 1.4 0.000061 mg/kg

Chloromethane 11 46 0.0049 mg/kg

cis-1,2-Dichloroethene 16 230 0.0011 mg/kg

cis-1,3-Dichloropropene -- -- -- mg/kg

Cyclohexane 650 2700 1.3 mg/kg

Dichlorobromomethane 0.29 1.3 0.000036 mg/kg

Dichlorodifluoromethane 8.7 37 0.03 mg/kg

Ethylbenzene 5.8 25 0.0017 mg/kg

Ethylene Dibromide 0.036 0.16 0.0000021 mg/kg

Isopropylbenzene 190 990 0.074 mg/kg

Methyl acetate 7800 120000 0.41 mg/kg

Methyl tert-butyl ether 47 210 0.0032 mg/kg

Methylcyclohexane -- -- -- mg/kg

Methylene Chloride 35 320 0.0027 mg/kg

m-Xylene & p-Xylene 56 240 -- mg/kg

o-Xylene 65 280 0.019 mg/kg

Styrene 600 3500 0.13 mg/kg

Tetrachloroethene 8.1 39 0.0018 mg/kg

Toluene 490 4700 0.076 mg/kg

trans-1,2-Dichloroethene 160 2300 0.011 mg/kg

trans-1,3-Dichloropropene -- -- -- mg/kg

Trichloroethene 0.41 1.9 0.0001 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFTP-22 CFTP-22 CFTP-23 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016

10 - 12 2 - 4 10 - 12 2 - 4 2 - 4

CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-10-12 CFTP-23-SO-2-4 CFTP-DUP24-SO

0.0004 U 0.0004 U 0.00035 U 0.0003 U 0.00031 U

0.00018 U 0.00018 U 0.00016 U 0.00013 U 0.00014 U

0.00046 U 0.00046 U 0.00041 U 0.00035 U 0.00035 U

0.00029 U 0.00029 U 0.00026 U 0.00022 U 0.00023 U

0.00036 U 0.00035 U 0.00031 U 0.00027 U 0.00027 U

0.00043 U 0.00043 U 0.00038 U 0.00033 U 0.00033 U

0.00012 U 0.00011 U 0.0001 U 0.000087 U 0.000089

0.00034 U 0.00033 U 0.00029 U 0.00025 U 0.00026 U

0.00049 U 0.00049 U 0.00043 U 0.00037 U 0.00038 U

0.00015 U 0.00015 U 0.00013 U 0.00011 U 0.00011 U

0.00012 U 0.00011 U 0.0001 U 0.000087 U 0.000089

0.00018 U 0.00018 U 0.00016 U 0.00013 U 0.00014 U

0.00013 U 0.00012 U 0.00011 U 0.000095 U 0.000097 U

0.00014 U 0.00014 U 0.00012 U 0.0001 U 0.0001 U

0.00081 U 0.0008 U 0.0017 J 0.0027 J 0.003 J

0.00099 U 0.00098 U 0.00087 U 0.00075 U 0.00076 U

0.0023 U 0.0023 U 0.002 U 0.0018 U 0.0018 U

0.014 0.033 0.01 0.041 0.062 

0.00021 U 0.00021 U 0.00018 U 0.00016 U 0.00016 U

0.00014 U 0.00014 U 0.00012 U 0.0001 U 0.0001 U

0.00034 U 0.00033 U 0.00029 U 0.00025 U 0.00026 U

0.00045 U 0.00045 U 0.0004 U 0.00034 U 0.00035 U

0.00045 U 0.00045 U 0.0004 U 0.00034 U 0.00035 U

0.00015 U 0.00015 U 0.00013 U 0.00011 U 0.00011 U

0.00018 U 0.00018 U 0.00016 U 0.00013 U 0.00014 U

0.00016 U 0.00016 U 0.00014 U 0.00012 U 0.00012 U

0.00037 U 0.00036 U 0.00032 U 0.00028 U 0.00028 U

0.00022 U 0.00022 U 0.00019 U 0.00017 U 0.00017 U

0.0004 U 0.0004 U 0.00035 U 0.0003 U 0.00031 U

0.00023 U 0.00023 U 0.0002 U 0.00017 U 0.00018 U

0.00016 U 0.00016 U 0.00014 U 0.00012 U 0.00012 U

0.00048 U 0.00048 U 0.00042 U 0.00037 U 0.00037 U

0.0004 U 0.0004 U 0.00035 U 0.0003 U 0.00031 U

0.00034 U 0.00033 U 0.00029 U 0.00025 U 0.00026 U

0.00019 U 0.00019 U 0.00017 U 0.00014 U 0.00015 U

0.00013 U 0.00012 U 0.00011 U 0.000095 U 0.000097 U

0.00018 U 0.00018 U 0.00016 U 0.00013 U 0.00014 U

0.00095 U 0.00094 U 0.00083 U 0.0014 J 0.0016 J

0.00018 U 0.00018 U 0.00016 U 0.00013 U 0.00014 U

0.00053 U 0.00052 U 0.0005 J 0.0004 U 0.0004 U

0.00034 U 0.00033 U 0.00029 U 0.00025 U 0.00026 U

0.00012 U 0.00011 U 0.0001 U 0.000087 U 0.000089

0.00017 U 0.00017 U 0.00015 U 0.00013 U 0.00013 U

0.00016 U 0.00016 U 0.00014 U 0.00012 U 0.00012 U

0.00029 U 0.00029 U 0.00026 U 0.00022 U 0.00023 U

0.0002 U 0.0002 U 0.00047 J 0.00015 U 0.00015 U

0.00041 U 0.00041 U 0.00036 U 0.00031 U 0.00031 U

0.00011 U 0.0001 U 0.000092 0.000079 0.000081

0.00027 U 0.00027 U 0.00024 U 0.00021 U 0.00021 U
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Table L25. Volatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Trichlorofluoromethane 2300 35000 0.33 mg/kg

Vinyl chloride 0.059 1.7 0.0000065 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFTP-22 CFTP-22 CFTP-23 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016

10 - 12 2 - 4 10 - 12 2 - 4 2 - 4

CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-10-12 CFTP-23-SO-2-4 CFTP-DUP24-SO

0.00036 U 0.00035 U 0.00031 U 0.00027 U 0.00027 U

0.00041 U 0.00041 U 0.00036 U 0.00031 U 0.00031 U
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-19 CFTP-20

25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5

CFTP-17-SO-0-0.5 CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-0-0.5 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-0-0.5 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-0-0.5

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg 0.035 U 0.031 U 0.032 U 0.052 U 0.031 U 0.033 U 0.03 U 0.03 U 0.032 U 0.034 U

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg 0.03 U 0.027 U 0.028 U 0.045 U 0.027 U 0.029 U 0.027 U 0.026 U 0.028 U 0.03 U

1,4-Dioxane 5.3 24 0.000094 mg/kg 0.11 U 0.097 U 0.1 U 0.16 U 0.099 U 0.1 U 0.095 U 0.094 U 0.099 U 0.11 U

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg 0.017 U 0.015 U 0.015 U 0.025 U 0.015 U 0.016 U 0.015 U 0.014 U 0.015 U 0.016 U

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg 0.039 U 0.034 U 0.035 U 0.057 U 0.035 U 0.036 U 0.034 U 0.033 U 0.035 U 0.038 U

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg 0.041 U 0.036 U 0.037 U 0.061 U 0.037 U 0.038 U 0.035 U 0.035 U 0.037 U 0.04 U

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg 0.012 U 0.01 U 0.011 U 0.017 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

2,4-Dichlorophenol 19 250 0.0023 mg/kg 0.0097 U 0.0086 U 0.0088 U 0.014 U 0.0087 U 0.0091 U 0.0084 U 0.0083 U 0.0088 U 0.0095 U

2,4-Dimethylphenol 130 1600 0.042 mg/kg 0.09 U 0.08 U 0.082 U 0.13 U 0.081 U 0.085 U 0.078 U 0.077 U 0.082 U 0.088 U

2,4-Dinitrophenol 13 160 0.0044 mg/kg 0.31 UJ 0.27 UJ 0.28 UJ 0.46 UJ 0.28 UJ 0.29 UJ 0.27 UJ 0.26 UJ 0.28 UJ 0.3 UJ

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg 0.016 U 0.014 U 0.015 U 0.024 U 0.015 U 0.015 U 0.014 U 0.014 U 0.015 U 0.016 U

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg 0.022 U 0.019 U 0.02 U 0.032 U 0.02 U 0.021 U 0.019 U 0.019 U 0.02 U 0.021 U

2-Chloronaphthalene 480 6000 0.39 mg/kg 0.0093 U 0.0082 U 0.0085 U 0.014 U 0.0084 U 0.0087 U 0.0081 U 0.0079 U 0.0084 U 0.0091 U

2-Chlorophenol 39 580 0.0089 mg/kg 0.01 U 0.0092 U 0.0095 U 0.016 U 0.0094 U 0.0098 U 0.0091 U 0.0089 U 0.0094 U 0.01 U

2-Methylnaphthalene 24 300 0.019 mg/kg 0.009 U 0.008 U 0.0082 U 0.013 U 0.0081 U 0.0085 U 0.0079 U 0.0077 U 0.0082 U 0.0088 U

2-Methylphenol 320 4100 0.075 mg/kg 0.018 U 0.016 U 0.016 U 0.027 U 0.016 U 0.017 U 0.016 U 0.015 U 0.016 U 0.017 U

2-Nitroaniline 63 800 0.008 mg/kg 0.014 U 0.012 U 0.012 U 0.02 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.013 U

2-Nitrophenol -- -- -- mg/kg 0.014 U 0.012 U 0.013 U 0.02 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.013 U

3 & 4 Methylphenol -- -- -- mg/kg 0.011 U 0.0097 U 0.0099 U 0.068 J 0.0098 U 0.01 U 0.0095 U 0.0093 U 0.0099 U 0.011 U

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg 0.046 U 0.041 U 0.042 U 0.068 U 0.041 U 0.043 U 0.04 U 0.039 U 0.041 U 0.045 U

3-Nitroaniline -- -- -- mg/kg 0.012 U 0.011 U 0.011 U 0.018 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U 0.012 U

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg 0.11 U 0.097 U 0.1 U 0.16 U 0.098 U 0.1 U 0.095 U 0.093 U 0.099 U 0.11 U

4-Bromophenyl phenyl ether -- -- -- mg/kg 0.013 U 0.011 U 0.012 U 0.019 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.013 U

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg 0.018 U 0.016 U 0.016 U 0.026 U 0.016 U 0.017 U 0.015 U 0.015 U 0.016 U 0.017 U

4-Chloroaniline 2.7 11 0.00016 mg/kg 0.011 U 0.0093 U 0.0096 U 0.016 U 0.0095 U 0.0099 U 0.0092 U 0.009 U 0.0095 U 0.01 U

4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.012 U 0.011 U 0.011 U 0.018 U 0.011 U 0.012 U 0.011 U 0.01 U 0.011 U 0.012 U

4-Nitroaniline 25 110 0.0016 mg/kg 0.015 U 0.014 U 0.014 U 0.023 U 0.014 U 0.015 U 0.013 U 0.013 U 0.014 U 0.015 U

4-Nitrophenol -- -- -- mg/kg 0.2 U 0.17 U 0.18 U 0.29 U 0.18 U 0.19 U 0.17 U 0.17 U 0.18 U 0.19 U

Acenaphthene 360 4500 0.55 mg/kg 0.0099 U 0.0088 U 0.009 U 0.019 J 0.0089 U 0.0093 U 0.0086 U 0.0085 U 0.009 U 0.016 J

Acenaphthylene -- -- -- mg/kg 0.011 U 0.0093 U 0.0096 U 0.016 U 0.0095 U 0.0099 U 0.0092 U 0.009 U 0.0095 U 0.01 U

Acetophenone 780 12000 0.058 mg/kg 0.0089 U 0.0079 U 0.0081 U 0.024 J 0.008 U 0.0084 U 0.0078 U 0.0076 U 0.0081 U 0.0087 U

Anthracene 1800 23000 5.8 mg/kg 0.039 U 0.034 U 0.035 U 0.058 U 0.035 U 0.037 U 0.034 U 0.033 U 0.035 U 0.038 U

Atrazine 2.4 10 0.0002 mg/kg 0.018 U 0.016 U 0.017 U 0.027 U 0.016 U 0.017 U 0.016 U 0.016 U 0.017 U 0.018 U

Benzaldehyde 170 820 0.0041 mg/kg 0.031 U 0.028 U 0.028 U 0.047 U 0.028 U 0.029 U 0.027 U 0.027 U 0.028 U 0.031 U

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg 0.066 0.03 U 0.031 U 0.14 0.031 U 0.032 U 0.046 0.029 U 0.031 U 0.24 

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg 0.083 0.011 U 0.011 U 0.54 0.011 U 0.012 U 0.053 0.011 U 0.011 U 0.38 

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg 0.25 0.015 J 0.015 U 1.5 0.014 U 0.015 U 0.14 0.014 U 0.018 J 0.83 

Benzo[g,h,i]perylene -- -- -- mg/kg 0.12 J 0.021 U 0.021 U 0.81 0.021 U 0.022 U 0.066 J 0.02 U 0.021 U 0.51 

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg 0.082 0.016 U 0.016 U 0.5 0.016 U 0.017 U 0.052 0.015 U 0.016 U 0.32 

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg 0.013 U 0.011 U 0.012 U 0.019 U 0.011 U 0.012 U 0.011 U 0.011 U 0.012 U 0.012 U

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg 0.0097 U 0.0086 U 0.0088 U 0.014 U 0.0087 U 0.0091 U 0.0084 U 0.0083 U 0.0088 U 0.0095 U

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg 0.016 U 0.014 U 0.015 U 0.024 U 0.014 U 0.015 U 0.016 J 0.014 U 0.014 U 0.016 U

Butyl benzyl phthalate 290 1200 0.24 mg/kg 0.013 U 0.011 U 0.012 U 0.019 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U

Caprolactam 3100 40000 0.25 mg/kg 0.029 U 0.026 U 0.027 U 0.044 U 0.027 U 0.028 U 0.026 U 0.025 U 0.027 U 0.029 U

Carbazole -- -- -- mg/kg 0.014 J 0.009 U 0.0093 U 0.086 J 0.0091 U 0.0096 U 0.0088 U 0.0087 U 0.0092 U 0.044 J

Chrysene 16 290 1.2 mg/kg 0.16 J 0.0099 U 0.01 U 0.46 J 0.01 U 0.01 U 0.09 J 0.0095 U 0.013 J 0.52 

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg 0.021 U 0.019 U 0.019 U 0.17 0.019 U 0.02 U 0.019 U 0.018 U 0.019 U 0.11 

Dibenzofuran 7.3 100 0.015 mg/kg 0.012 U 0.011 U 0.011 U 0.018 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U

Diethyl phthalate 5100 66000 0.61 mg/kg 0.012 U 0.01 U 0.011 U 0.017 U 0.01 U 0.011 U 0.01 U 0.01 U 0.011 U 0.011 U

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-19 CFTP-20

25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5

CFTP-17-SO-0-0.5 CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-0-0.5 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-0-0.5 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-0-0.5

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Dimethyl phthalate -- -- -- mg/kg 0.012 U 0.011 U 0.011 U 0.018 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U 0.012 U

Di-n-butyl phthalate 630 8200 0.23 mg/kg 0.012 U 0.011 U 0.011 U 0.22 J 0.011 U 0.012 U 0.011 U 0.01 U 0.011 U 0.012 U

Di-n-octyl phthalate 63 820 5.7 mg/kg 0.021 U 0.018 U 0.019 U 0.031 U 0.019 U 0.02 U 0.018 U 0.018 U 0.019 U 0.02 U

Fluoranthene 240 3000 8.9 mg/kg 0.11 J 0.011 U 0.011 U 0.81 0.011 U 0.011 U 0.07 J 0.01 U 0.011 J 0.44 

Fluorene 240 3000 0.54 mg/kg 0.0089 U 0.0079 U 0.0081 U 0.022 J 0.008 U 0.0084 U 0.0078 U 0.0076 U 0.0081 U 0.011 J

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg 0.017 U 0.015 U 0.015 U 0.025 U 0.015 U 0.016 U 0.014 U 0.014 U 0.015 U 0.016 U

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg 0.012 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.01 U 0.0098 U 0.01 U 0.011 U

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg 0.026 U 0.023 U 0.023 U 0.038 U 0.023 U 0.024 U 0.022 U 0.022 U 0.023 U 0.025 U

Hexachloroethane 1.8 8 0.0002 mg/kg 0.015 U 0.013 U 0.014 U 0.022 U 0.013 U 0.014 U 0.013 U 0.013 U 0.014 U 0.015 U

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg 0.12 0.024 U 0.025 U 0.86 0.025 U 0.026 U 0.076 0.023 U 0.025 U 0.55 

Isophorone 570 2400 0.026 mg/kg 0.0088 U 0.0078 U 0.008 U 0.013 U 0.0079 U 0.0083 U 0.0077 U 0.0075 U 0.008 U 0.0086 U

Naphthalene 3.8 17 0.00054 mg/kg 0.01 U 0.0092 U 0.0095 U 0.016 U 0.0094 U 0.0098 U 0.0091 U 0.0089 U 0.0094 U 0.01 U

Nitrobenzene 5.1 22 0.000092 mg/kg 0.013 U 0.011 U 0.012 U 0.019 U 0.012 U 0.012 U 0.011 U 0.011 U 0.012 U 0.013 U

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg 0.014 U 0.012 U 0.013 U 0.02 U 0.012 U 0.013 U 0.012 U 0.012 U 0.012 U 0.013 U

N-Nitrosodiphenylamine 110 470 0.067 mg/kg 0.037 U 0.033 U 0.034 U 0.055 U 0.033 U 0.035 U 0.032 U 0.032 U 0.034 U 0.036 U

Pentachlorophenol 1 4 0.000057 mg/kg 0.05 U 0.044 U 0.045 U 0.074 U 0.045 U 0.047 U 0.043 U 0.042 U 0.045 U 0.048 U

Phenanthrene -- -- -- mg/kg 0.052 J 0.0097 U 0.0099 U 0.28 J 0.0098 U 0.01 U 0.036 J 0.0093 U 0.0099 U 0.21 J

Phenol 1900 25000 0.33 mg/kg 0.013 U 0.012 U 0.012 U 0.02 U 0.012 U 0.013 U 0.012 U 0.011 U 0.012 U 0.013 U

Pyrene 180 2300 1.3 mg/kg 0.11 J 0.016 U 0.017 U 0.32 J 0.017 U 0.017 U 0.06 J 0.016 U 0.017 U 0.39 J

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-

based Soil Screening Level 
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFTP-20 CFTP-20 CFTP-21 CFTP-21 CFTP-21 CFTP-22 CFTP-22 CFTP-22 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016

10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12

CFTP-20-SO-10-12 CFTP-20-SO-2-4 CFTP-21-SO-0-0.5 CFTP-21-SO-10-12 CFTP-21-SO-2-4 CFTP-22-SO-0-0.5 CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-0-0.5 CFTP-23-SO-10-12

0.03 U 0.031 U 0.031 U 0.03 U 0.031 U 0.033 U 0.033 U 0.032 U 0.044 UJ 0.031 U

0.026 U 0.027 U 0.027 U 0.026 U 0.027 U 0.029 U 0.029 U 0.028 U 0.038 U 0.027 U

0.093 U 0.097 U 0.097 U 0.093 U 0.096 U 0.1 U 0.1 U 0.1 U 0.14 U 0.096 U

0.014 U 0.015 U 0.015 U 0.014 U 0.015 U 0.016 U 0.016 U 0.015 U 0.021 U 0.015 U

0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.037 U 0.037 U 0.035 U 0.048 UJ 0.034 U

0.034 U 0.036 U 0.036 U 0.035 U 0.036 U 0.039 U 0.039 U 0.037 U 0.051 UJ 0.036 U

0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.011 U 0.015 UJ 0.01 U

0.0082 U 0.0086 U 0.0085 U 0.0082 U 0.0085 U 0.0092 U 0.0092 U 0.0088 U 0.012 UJ 0.0084 U

0.076 U 0.08 U 0.08 U 0.076 U 0.079 U 0.086 U 0.086 U 0.082 U 0.11 UJ 0.079 U

0.26 UJ 0.27 UJ 0.27 UJ 0.26 UJ 0.27 UJ 0.3 UJ 0.29 UJ 0.28 UJ 0.39 UJ 0.27 UJ

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.015 U 0.015 U 0.02 UJ 0.014 U

0.018 U 0.019 U 0.019 U 0.019 U 0.019 U 0.021 U 0.021 U 0.02 U 0.027 UJ 0.019 U

0.0079 U 0.0082 U 0.0082 U 0.0079 U 0.0082 U 0.0089 U 0.0088 U 0.0085 U 0.012 UJ 0.0081 U

0.0088 U 0.0092 U 0.0092 U 0.0088 U 0.0091 U 0.0099 U 0.0099 U 0.0095 U 0.013 UJ 0.0091 U

0.0077 U 0.008 U 0.008 U 0.0077 U 0.0079 U 0.0086 U 0.0086 U 0.0082 U 0.014 J- 0.0079 U

0.015 U 0.016 U 0.016 U 0.015 U 0.016 U 0.017 U 0.017 U 0.016 U 0.022 UJ 0.016 U

0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.013 U 0.013 U 0.012 U 0.017 U 0.012 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.013 U 0.013 U 0.017 UJ 0.012 U

0.0092 U 0.0097 U 0.0096 U 0.0093 U 0.0096 U 0.01 J 0.01 U 0.0099 U 0.014 UJ 0.0095 U

0.039 U 0.041 U 0.04 U 0.039 U 0.04 U 0.044 U 0.043 U 0.042 U 0.04 U

0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.012 U 0.012 U 0.011 U 0.015 UJ 0.011 U

0.092 U 0.097 U 0.096 U 0.093 U 0.096 U 0.1 U 0.1 U 0.099 U 0.14 UJ 0.095 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.016 U 0.011 U

0.015 U 0.016 U 0.016 U 0.015 U 0.015 U 0.017 U 0.017 U 0.016 U 0.022 UJ 0.015 U

0.0089 U 0.0093 U 0.0093 U 0.0089 U 0.0092 U 0.01 U 0.01 U 0.0096 U 0.013 UJ 0.0092 U

0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.012 U 0.012 U 0.011 U 0.015 UJ 0.011 U

0.013 U 0.014 U 0.014 U 0.013 U 0.014 U 0.015 U 0.015 U 0.014 U 0.019 UJ 0.014 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.19 U 0.19 U 0.18 U 0.25 U 0.17 U

0.0084 U 0.0088 U 0.0087 U 0.0084 U 0.0087 U 0.0095 U 0.0094 U 0.009 U 0.042 J- 0.0087 U

0.0089 U 0.0093 U 0.0093 U 0.0089 U 0.0092 U 0.01 U 0.01 U 0.0096 U 0.013 UJ 0.0092 U

0.0075 U 0.0079 U 0.0079 U 0.0076 U 0.0078 U 0.0085 U 0.0085 U 0.0081 U 0.019 J- 0.0078 U

0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.037 U 0.037 U 0.035 U 0.089 J- 0.034 U

0.015 U 0.016 U 0.016 U 0.015 U 0.016 U 0.017 U 0.017 U 0.017 U 0.023 UJ 0.016 U

0.026 U 0.028 U 0.028 U 0.027 U 0.027 U 0.03 U 0.03 U 0.028 U 0.06 J- 0.027 U

0.029 U 0.03 U 0.03 U 0.029 U 0.03 U 0.033 U 0.032 U 0.031 U 0.55 J- 0.03 U

0.01 U 0.011 U 0.029 J 0.011 U 0.011 J 0.027 J 0.012 U 0.011 U 0.85 J- 0.011 U

0.014 U 0.014 U 0.075 0.014 U 0.028 J 0.079 0.015 U 0.015 U 2.7 J- 0.014 U

0.02 U 0.021 U 0.033 J 0.02 U 0.021 U 0.036 J 0.022 U 0.021 U 1.3 0.021 U

0.015 U 0.016 U 0.028 J 0.015 U 0.016 U 0.028 J 0.017 U 0.016 U 0.74 J- 0.016 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.016 UJ 0.011 U

0.0082 U 0.0086 U 0.0085 U 0.0082 U 0.0085 U 0.0092 U 0.0092 U 0.0088 U 0.012 UJ 0.0084 U

0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.015 U 0.015 U 0.015 U 0.02 UJ 0.014 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.016 UJ 0.011 U

0.025 U 0.026 U 0.026 U 0.025 U 0.026 U 0.028 U 0.028 U 0.027 U 0.037 UJ 0.026 U

0.0086 U 0.009 U 0.009 U 0.0086 U 0.0089 U 0.0097 U 0.0097 U 0.0092 U 0.13 J- 0.0089 U

0.0094 U 0.0099 U 0.045 J 0.0095 U 0.018 J 0.053 J 0.011 U 0.01 U 1.5 J- 0.0097 U

0.018 U 0.019 U 0.019 U 0.018 U 0.019 U 0.02 U 0.02 U 0.019 U 0.27 0.019 U

0.01 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.011 U 0.023 J- 0.011 U

0.0099 U 0.01 U 0.01 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.011 U 0.015 UJ 0.01 U
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-

based Soil Screening Level 

CFTP-20 CFTP-20 CFTP-21 CFTP-21 CFTP-21 CFTP-22 CFTP-22 CFTP-22 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016

10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12

CFTP-20-SO-10-12 CFTP-20-SO-2-4 CFTP-21-SO-0-0.5 CFTP-21-SO-10-12 CFTP-21-SO-2-4 CFTP-22-SO-0-0.5 CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-0-0.5 CFTP-23-SO-10-12

0.01 U 0.011 U 0.01 U 0.01 U 0.01 U 0.011 U 0.011 U 0.011 U 0.015 UJ 0.01 U

0.01 U 0.011 U 0.011 U 0.01 U 0.011 U 0.012 U 0.012 U 0.011 U 0.015 UJ 0.011 U

0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.02 U 0.02 U 0.019 U 0.026 UJ 0.018 U

0.01 U 0.011 U 0.033 J 0.01 U 0.013 J 0.026 J 0.012 U 0.011 U 1 J- 0.011 U

0.0075 U 0.0079 U 0.0079 U 0.0076 U 0.0078 U 0.0085 U 0.0085 U 0.0081 U 0.038 J- 0.0078 U

0.014 U 0.015 U 0.015 U 0.014 U 0.015 U 0.016 U 0.016 U 0.015 U 0.021 U 0.015 U

0.0097 U 0.01 U 0.01 U 0.0098 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 UJ 0.01 U

0.022 U 0.023 U 0.023 U 0.022 U 0.022 U 0.024 U 0.024 U 0.023 U 0.032 UJ 0.022 U

0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.014 U 0.014 U 0.019 UJ 0.013 U

0.023 U 0.024 U 0.032 J 0.023 U 0.024 U 0.04 0.026 U 0.025 U 1.4 0.024 U

0.0074 U 0.0078 U 0.0078 U 0.0075 U 0.0077 U 0.0084 U 0.0084 U 0.008 U 0.011 UJ 0.0077 U

0.0088 U 0.0092 U 0.0092 U 0.0088 U 0.0091 U 0.0099 U 0.0099 U 0.0095 U 0.025 J- 0.0091 U

0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.016 UJ 0.011 U

0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.013 U 0.013 U 0.017 UJ 0.012 U

0.031 U 0.033 U 0.033 U 0.032 U 0.033 U 0.035 U 0.035 U 0.034 U 0.047 UJ 0.032 U

0.042 U 0.044 U 0.044 U 0.042 U 0.044 U 0.047 U 0.047 U 0.045 U 0.062 UJ 0.043 U

0.0092 U 0.0097 U 0.018 J 0.0093 U 0.0098 J 0.017 J 0.01 U 0.0099 U 0.49 J- 0.0095 U

0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.013 U 0.013 U 0.012 U 0.017 UJ 0.012 U

0.016 U 0.016 U 0.036 J 0.016 U 0.016 U 0.028 J 0.018 U 0.017 U 1 J- 0.016 U
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

1,1'-Biphenyl 4.7 20 0.00087 mg/kg

1,2,4,5-Tetrachlorobenzene 2.3 35 0.00079 mg/kg

1,4-Dioxane 5.3 24 0.000094 mg/kg

2,2'-oxybis[1-chloropropane] 310 4700 0.026 mg/kg

2,3,4,6-Tetrachlorophenol 190 2500 0.018 mg/kg

2,4,5-Trichlorophenol 630 8200 0.4 mg/kg

2,4,6-Trichlorophenol 6.3 82 0.0012 mg/kg

2,4-Dichlorophenol 19 250 0.0023 mg/kg

2,4-Dimethylphenol 130 1600 0.042 mg/kg

2,4-Dinitrophenol 13 160 0.0044 mg/kg

2,4-Dinitrotoluene 1.7 7.4 0.00032 mg/kg

2,6-Dinitrotoluene 0.36 1.5 0.000067 mg/kg

2-Chloronaphthalene 480 6000 0.39 mg/kg

2-Chlorophenol 39 580 0.0089 mg/kg

2-Methylnaphthalene 24 300 0.019 mg/kg

2-Methylphenol 320 4100 0.075 mg/kg

2-Nitroaniline 63 800 0.008 mg/kg

2-Nitrophenol -- -- -- mg/kg

3 & 4 Methylphenol -- -- -- mg/kg

3,3'-Dichlorobenzidine 1.2 5.1 0.00082 mg/kg

3-Nitroaniline -- -- -- mg/kg

4,6-Dinitro-2-methylphenol 0.51 6.6 0.00026 mg/kg

4-Bromophenyl phenyl ether -- -- -- mg/kg

4-Chloro-3-methylphenol 630 8200 0.17 mg/kg

4-Chloroaniline 2.7 11 0.00016 mg/kg

4-Chlorophenyl phenyl ether -- -- -- mg/kg

4-Nitroaniline 25 110 0.0016 mg/kg

4-Nitrophenol -- -- -- mg/kg

Acenaphthene 360 4500 0.55 mg/kg

Acenaphthylene -- -- -- mg/kg

Acetophenone 780 12000 0.058 mg/kg

Anthracene 1800 23000 5.8 mg/kg

Atrazine 2.4 10 0.0002 mg/kg

Benzaldehyde 170 820 0.0041 mg/kg

Benzo[a]anthracene 0.16 2.9 0.0042 mg/kg

Benzo[a]pyrene 0.016 0.29 0.004 mg/kg

Benzo[b]fluoranthene 0.16 2.9 0.041 mg/kg

Benzo[g,h,i]perylene -- -- -- mg/kg

Benzo[k]fluoranthene 1.6 29 0.4 mg/kg

Bis(2-chloroethoxy)methane 19 250 0.0013 mg/kg

Bis(2-chloroethyl)ether 0.23 1 0.0000036 mg/kg

Bis(2-ethylhexyl) phthalate 39 160 1.3 mg/kg

Butyl benzyl phthalate 290 1200 0.24 mg/kg

Caprolactam 3100 40000 0.25 mg/kg

Carbazole -- -- -- mg/kg

Chrysene 16 290 1.2 mg/kg

Dibenz(a,h)anthracene 0.016 0.29 0.013 mg/kg

Dibenzofuran 7.3 100 0.015 mg/kg

Diethyl phthalate 5100 66000 0.61 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

CFTP-23 CFTP-23

26 Aug 2016 26 Aug 2016

2 - 4 2 - 4

CFTP-23-SO-2-4 CFTP-DUP24-SO

0.032 U 0.032 U

0.028 U 0.028 U

0.1 U 0.1 U

0.015 U 0.016 U

0.035 U 0.036 U

0.037 U 0.038 U

0.011 U 0.011 U

0.0088 U 0.0089 U

0.082 U 0.083 U

0.28 UJ 0.29 UJ

0.015 U 0.015 U

0.02 U 0.02 U

0.0085 U 0.0086 U

0.0095 U 0.0096 U

0.0083 U 0.0083 U

0.016 U 0.016 U

0.012 U 0.012 U

0.013 U 0.013 U

0.0099 U 0.01 U

0.042 U 0.042 U

0.011 U 0.011 U

0.1 U 0.1 U

0.012 U 0.012 U

0.016 U 0.016 U

0.0096 U 0.0097 U

0.011 U 0.011 U

0.014 U 0.014 U

0.18 U 0.18 U

0.009 U 0.0091 U

0.0096 U 0.0097 U

0.0081 U 0.0082 U

0.035 U 0.036 U

0.017 U 0.017 U

0.028 U 0.029 U

0.031 U 0.032 U

0.011 U 0.011 U

0.015 U 0.015 U

0.021 U 0.022 U

0.016 U 0.016 U

0.012 U 0.012 U

0.0088 U 0.0089 U

0.015 U 0.015 U

0.012 U 0.012 U

0.027 U 0.027 U

0.0093 U 0.0094 U

0.01 U 0.01 U

0.019 U 0.02 U

0.011 U 0.011 U

0.011 U 0.011 U
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Table L26. Semolatile Organic Compounds in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA 

Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Dimethyl phthalate -- -- -- mg/kg

Di-n-butyl phthalate 630 8200 0.23 mg/kg

Di-n-octyl phthalate 63 820 5.7 mg/kg

Fluoranthene 240 3000 8.9 mg/kg

Fluorene 240 3000 0.54 mg/kg

Hexachlorobenzene 0.21 0.96 0.00012 mg/kg

Hexachlorobutadiene 1.2 5.3 0.00027 mg/kg

Hexachlorocyclopentadiene 0.18 0.75 0.00013 mg/kg

Hexachloroethane 1.8 8 0.0002 mg/kg

Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13 mg/kg

Isophorone 570 2400 0.026 mg/kg

Naphthalene 3.8 17 0.00054 mg/kg

Nitrobenzene 5.1 22 0.000092 mg/kg

N-Nitrosodi-n-propylamine 0.078 0.33 0.0000081 mg/kg

N-Nitrosodiphenylamine 110 470 0.067 mg/kg

Pentachlorophenol 1 4 0.000057 mg/kg

Phenanthrene -- -- -- mg/kg

Phenol 1900 25000 0.33 mg/kg

Pyrene 180 2300 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-

based Soil Screening Level 

CFTP-23 CFTP-23

26 Aug 2016 26 Aug 2016

2 - 4 2 - 4

CFTP-23-SO-2-4 CFTP-DUP24-SO

0.011 U 0.011 U

0.011 U 0.011 U

0.019 U 0.019 U

0.011 U 0.011 U

0.0081 U 0.0082 U

0.015 U 0.015 U

0.011 U 0.011 U

0.023 U 0.024 U

0.014 U 0.014 U

0.025 U 0.025 U

0.008 U 0.0081 U

0.0095 U 0.0096 U

0.012 U 0.012 U

0.013 U 0.013 U

0.034 U 0.034 U

0.045 U 0.046 U

0.0099 U 0.01 U

0.012 U 0.012 U

0.017 U 0.017 U
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Table L27. Metals in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-19 CFTP-20 CFTP-20

25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12

CFTP-17-SO-0-0.5 CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-0-0.5 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-0-0.5 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-0-0.5 CFTP-20-SO-10-12

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Aluminum 7700 110000 3000 mg/kg 12500 11900 12700 21300 12500 7760 12000 5530 9500 17100 8490 

Antimony 3.1 47 0.035 mg/kg 0.3 UJ 0.28 UJ 0.31 UJ 0.45 UJ 0.29 UJ 0.3 UJ 0.28 UJ 0.28 UJ 0.3 UJ 0.32 UJ 0.29 UJ

Arsenic 0.68 3 0.0015 mg/kg 3 6.3 3.2 6 8.6 4.7 5 3.6 5.9 4.7 4.4 

Barium 1500 22000 16 mg/kg 217 J 75.9 J 73.3 J 152 J 105 J 77.1 J 184 58.6 63.8 226 53.1 

Beryllium 16 230 1.9 mg/kg 0.25 J 0.53 0.36 J 0.65 0.57 0.25 J 0.41 0.29 J 0.42 0.52 0.25 J

Cadmium 7.1 98 0.069 mg/kg 0.32 U 0.29 U 0.33 U 0.48 U 0.31 U 0.32 U 0.3 U 0.29 U 0.31 U 0.34 U 0.3 U

Calcium -- -- -- mg/kg 1920 38100 1200 2150 1430 37800 1730 27800 27900 2300 41600 

Chromium 0.3 6.3 0.00067 mg/kg 8.4 10.4 8.6 15.8 8.4 8.4 9.7 5.7 9.1 10.2 7.2 

Cobalt 2.3 35 0.027 mg/kg 4.5 J 7.7 J 4.9 J 6.2 J 4.7 J 7.8 J 5 4 4.4 5.4 4.6 

Copper 310 4700 2.8 mg/kg 6 J 23.2 J 14.7 J 25.5 J 20.1 J 13.1 J 7.6 8.4 14.1 7.2 11.9 

Cyanide, Total 2.3 15 0.0015 mg/kg 0.25 0.03 U 0.031 J 0.048 U 0.029 U 0.19 0.11 0.03 U 0.05 J 0.45 0.026 U

Iron 5500 82000 35 mg/kg 11200 J 17300 J 12300 J 21800 J 20400 J 11600 J 14700 9010 13000 16300 12000 

Lead 400 800 -- mg/kg 7.9 J 14.9 J 6.8 J 13.9 J 7.7 J 6.5 J 13.5 J+ 6.1 J+ 10.2 J+ 11.3 J+ 5.9 J+

Magnesium -- -- -- mg/kg 5940 13900 8420 12500 7780 12500 8350 8800 9940 8770 13400 

Manganese 180 2600 2.8 mg/kg 714 J 423 J 300 J 260 J 975 J 357 J 877 257 266 805 414 

Mercury 1.1 4.6 0.0033 mg/kg 0.016 J 0.027 0.038 0.031 0.014 J 0.028 0.013 J 0.014 J 0.042 0.034 0.024 

Nickel 150 2200 2.6 mg/kg 10.6 12.9 11.2 16.4 9.4 9.7 15.4 J+ 7 J+ 10.3 J+ 13 J+ 9.5 J+

Potassium -- -- -- mg/kg 976 708 476 846 646 488 1070 572 572 1500 604 

Selenium 39 580 0.052 mg/kg 0.28 U 0.26 U 0.29 U 0.42 U 0.27 U 0.28 U 0.26 U 0.26 U 0.28 U 0.3 U 0.27 U

Silver 39 580 0.08 mg/kg 0.59 U 0.54 U 0.6 U 0.89 U 0.57 U 0.59 U 0.55 U 0.54 U 0.58 U 0.62 U 0.56 U

Sodium -- -- -- mg/kg 46.5 J 37.4 U 41.9 U 90.6 J 39.8 U 41.2 U 38.5 U 37.4 U 40 U 44.8 J 38.9 U

Thallium 0.078 1.2 0.0014 mg/kg 0.12 U 0.11 U 0.12 U 0.18 U 0.12 U 0.12 U 0.11 U 0.11 U 0.12 U 0.13 U 0.11 U

Vanadium 39 580 8.6 mg/kg 9.9 J 11.9 J 6 J 12.8 J 8.7 J 5.8 J 12.9 6.4 7.2 14.7 5.9 

Zinc 2300 35000 37 mg/kg 50.1 J 48.5 J 37.4 J 53.7 J 37.5 J 33.7 J 57.4 24.1 36.2 51.7 36.9 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L27. Metals in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human Health 

Protection of GW - 

Risk-based SSL Unit

Aluminum 7700 110000 3000 mg/kg

Antimony 3.1 47 0.035 mg/kg

Arsenic 0.68 3 0.0015 mg/kg

Barium 1500 22000 16 mg/kg

Beryllium 16 230 1.9 mg/kg

Cadmium 7.1 98 0.069 mg/kg

Calcium -- -- -- mg/kg

Chromium 0.3 6.3 0.00067 mg/kg

Cobalt 2.3 35 0.027 mg/kg

Copper 310 4700 2.8 mg/kg

Cyanide, Total 2.3 15 0.0015 mg/kg

Iron 5500 82000 35 mg/kg

Lead 400 800 -- mg/kg

Magnesium -- -- -- mg/kg

Manganese 180 2600 2.8 mg/kg

Mercury 1.1 4.6 0.0033 mg/kg

Nickel 150 2200 2.6 mg/kg

Potassium -- -- -- mg/kg

Selenium 39 580 0.052 mg/kg

Silver 39 580 0.08 mg/kg

Sodium -- -- -- mg/kg

Thallium 0.078 1.2 0.0014 mg/kg

Vanadium 39 580 8.6 mg/kg

Zinc 2300 35000 37 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 

CFTP-20 CFTP-21 CFTP-21 CFTP-21 CFTP-22 CFTP-22 CFTP-22 CFTP-23 CFTP-23 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016

2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 2 - 4

CFTP-20-SO-2-4 CFTP-21-SO-0-0.5 CFTP-21-SO-10-12 CFTP-21-SO-2-4 CFTP-22-SO-0-0.5 CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-0-0.5 CFTP-23-SO-10-12 CFTP-23-SO-2-4 CFTP-DUP24-SO

16800 14500 7110 2080 18800 8070 7840 18400 11800 14300 J 2930 J

0.29 UJ 0.29 UJ 0.27 UJ 0.29 UJ 0.32 UJ 0.29 UJ 0.31 UJ 0.4 UJ 0.27 UJ 0.29 UJ 0.31 UJ

5.1 3.9 4.3 0.8 J 4.2 7.8 4.2 4.3 2.4 5 J 1 J

107 176 37.5 18.2 266 102 J 31.4 J 267 166 J 86 J 63.8 J

0.59 0.44 0.31 J 0.094 J 0.59 0.36 0.24 J 0.59 0.29 J 0.4 J 0.1 J

0.3 U 0.3 U 0.28 U 0.31 U 0.34 U 0.31 U 0.33 U 0.42 U 0.29 U 0.31 U 0.33 U

1950 2200 29700 421 1980 47100 687 2930 3140 1420 J 9720 J

12.1 9.3 6.6 1.5 J 9.6 10.1 6.3 11.3 7 10.9 J 2.9 J

5.5 4.4 4.1 0.63 J 5 5.7 J 2.4 J 5.3 3.2 J 5 J 1.5 J

25.8 6.7 7.7 17 8.3 15.4 J 9.4 J 7.7 5.8 J 13.6 J 4.4 J

0.03 J 0.11 0.034 J 0.066 J 0.085 J 0.03 U 0.05 J- 0.06 J 0.048 J 0.28 J 0.029 UJ

18800 13500 10200 2670 16600 12000 J 10800 J 16000 9370 J 16000 J 3650 J

13.1 J+ 8.5 J+ 4.4 J+ 3.3 J+ 10.2 J+ 8.5 J 6.2 J 11.8 J+ 9.5 J 9 J 2.3 J

10400 6500 14200 977 7060 9770 5950 8550 7850 9550 J 2440 J

247 521 272 48 493 265 J 138 J 736 580 J 192 J 363 J

0.044 0.015 J 0.021 0.033 0.013 U 0.031 0.027 0.068 0.018 0.024 0.026 

12.2 J+ 10.2 J+ 7.7 J+ 1.6 J+ 11 J+ 9.6 6 17 J+ 15.6 11.4 J 2.6 J

801 908 478 184 1020 711 418 1430 1040 657 J 248 J

0.27 U 0.27 U 0.25 U 0.27 U 0.3 U 0.27 U 0.29 U 0.37 U 0.25 U 0.27 U 0.31 J

0.56 U 0.56 U 0.52 U 0.57 U 0.63 U 0.57 U 0.61 U 0.78 U 0.53 U 0.57 U 0.61 U

63.3 J 38.7 U 36.1 U 39.7 U 57 J 39.2 U 42.5 U 55.1 J 46.7 J 39.7 U 42 U

0.11 U 0.11 U 0.11 U 0.12 U 0.13 U 0.11 U 0.12 U 0.16 U 0.11 U 0.12 U 0.12 U

12.7 12.6 5.1 1.9 14.6 7.9 J 4.6 J 16.7 12.6 J 11.1 J 2.1 J

47.6 47.5 31.2 7.8 62 31.6 J 23.2 J 65.1 46 J 40.9 J 16.6 J
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Table L28.  Polychlorinated Biphenyl in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-19 CFTP-20

25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5

CFTP-17-SO-0-0.5 CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-0-0.5 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-0-0.5 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-0-0.5

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Aroclor 1016 0.41 5.1 0.013 mg/kg 0.011 U 0.0098 U 0.01 U 0.016 U 0.0099 U 0.01 U 0.0096 U 0.0094 U 0.01 U 0.011 U

Aroclor 1221 0.2 0.83 0.00008 mg/kg 0.011 U 0.0098 U 0.01 U 0.016 U 0.0099 U 0.01 U 0.0096 U 0.0094 U 0.01 U 0.011 U

Aroclor 1232 0.17 0.72 0.00008 mg/kg 0.011 U 0.0098 U 0.01 U 0.016 U 0.0099 U 0.01 U 0.0096 U 0.0094 U 0.01 U 0.011 U

Aroclor 1242 0.23 0.95 0.0012 mg/kg 0.011 U 0.0098 U 0.01 U 0.016 U 0.0099 U 0.01 U 0.0096 U 0.0094 U 0.01 U 0.011 U

Aroclor 1248 0.23 0.95 0.0012 mg/kg 0.011 U 0.0098 U 0.01 U 0.016 U 0.0099 U 0.01 U 0.0096 U 0.0094 U 0.01 U 0.011 U

Aroclor 1254 0.12 0.97 0.002 mg/kg 0.011 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.0099 U 0.0098 U 0.01 U 0.011 U

Aroclor 1260 0.24 0.99 0.0055 mg/kg 0.011 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.0099 U 0.0098 U 0.01 U 0.011 U

Aroclor 1268 -- -- -- mg/kg 0.011 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.0099 U 0.0098 U 0.01 U 0.011 U

Aroclor-1262 -- -- -- mg/kg 0.011 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.0099 U 0.0098 U 0.01 U 0.011 U

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg 0.011 U 0.01 U 0.01 U 0.017 U 0.01 U 0.011 U 0.0099 U 0.0098 U 0.01 U 0.011 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 
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Table L28.  Polychlorinated Biphenyl in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFTP-20 CFTP-20 CFTP-21 CFTP-21 CFTP-21 CFTP-22 CFTP-22 CFTP-22 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016

10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12

CFTP-20-SO-10-12 CFTP-20-SO-2-4 CFTP-21-SO-0-0.5 CFTP-21-SO-10-12 CFTP-21-SO-2-4 CFTP-22-SO-0-0.5 CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-0-0.5 CFTP-23-SO-10-12

0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.014 U 0.0096 U

0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.014 U 0.0096 U

0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.014 U 0.0096 U

0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.014 U 0.0096 U

0.0093 U 0.0098 U 0.0097 U 0.0094 U 0.0097 U 0.011 U 0.01 U 0.01 U 0.014 U 0.0096 U

0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 U 0.01 U

0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 U 0.01 U

0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 U 0.01 U

0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 U 0.01 U

0.0097 U 0.01 U 0.01 U 0.0097 U 0.01 U 0.011 U 0.011 U 0.01 U 0.014 U 0.01 U
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Table L28.  Polychlorinated Biphenyl in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Aroclor 1016 0.41 5.1 0.013 mg/kg

Aroclor 1221 0.2 0.83 0.00008 mg/kg

Aroclor 1232 0.17 0.72 0.00008 mg/kg

Aroclor 1242 0.23 0.95 0.0012 mg/kg

Aroclor 1248 0.23 0.95 0.0012 mg/kg

Aroclor 1254 0.12 0.97 0.002 mg/kg

Aroclor 1260 0.24 0.99 0.0055 mg/kg

Aroclor 1268 -- -- -- mg/kg

Aroclor-1262 -- -- -- mg/kg

Polychlorinated biphenyls, Total 0.23 0.94 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-based Soil 

Screening Level 

CFTP-23 CFTP-23

26 Aug 2016 26 Aug 2016

2 - 4 2 - 4

CFTP-23-SO-2-4 CFTP-DUP24-SO

0.01 U 0.01 U

0.01 U 0.01 U

0.01 U 0.01 U

0.01 U 0.01 U

0.01 U 0.01 U

0.01 U 0.011 U

0.01 U 0.011 U

0.01 U 0.011 U

0.01 U 0.011 U

0.01 U 0.011 U
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Table L29. Organochlorine Pesticides in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-18 CFTP-19 CFTP-20 CFTP-21 CFTP-22 CFTP-23

25 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFTP-17-SO-0-0.5 CFTP-18-SO-0-0.5 CFTP-19-SO-0-0.5 CFTP-20-SO-0-0.5 CFTP-21-SO-0-0.5 CFTP-22-SO-0-0.5 CFTP-23-SO-0-0.5

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

4,4'-DDD 2.3 9.6 0.0075 mg/kg 0.0011 U 0.0016 U 0.00095 U 0.0011 U 0.00096 U 0.001 U 0.0014 U

4,4'-DDE 2 9.3 0.011 mg/kg 0.0012 U 0.0018 U 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.0015 U

4,4'-DDT 1.9 8.5 0.077 mg/kg 0.00086 U 0.0013 U 0.00075 U 0.00084 U 0.00075 U 0.00082 U 0.0011 U

Aldrin 0.039 0.18 0.00015 mg/kg 0.001 U 0.0015 U 0.00088 U 0.00098 U 0.00089 U 0.00096 U 0.0013 U

alpha-BHC 0.086 0.36 0.000042 mg/kg 0.00076 U 0.0011 U 0.00066 U 0.00074 U 0.00067 U 0.00072 U 0.00095 UJ

alpha-Chlordane -- -- -- mg/kg 0.0014 U 0.002 U 0.0012 U 0.0013 U 0.0012 U 0.0013 U 0.0017 U

beta-BHC 0.3 1.3 0.00015 mg/kg 0.00081 U 0.0012 U 0.0007 U 0.00079 U 0.00071 U 0.00077 U 0.001 U

delta-BHC -- -- -- mg/kg 0.00091 U 0.0013 U 0.00079 U 0.00089 U 0.0008 U 0.00086 U 0.0011 U

Dieldrin 0.034 0.14 0.000071 mg/kg 0.0011 U 0.0016 U 0.00094 U 0.0011 U 0.00095 U 0.001 U 0.0014 UJ

Endosulfan I -- -- -- mg/kg 0.0012 U 0.0017 U 0.001 U 0.0011 U 0.001 U 0.0011 U 0.0014 U

Endosulfan II -- -- -- mg/kg 0.0013 U 0.0019 U 0.0011 U 0.0013 U 0.0011 U 0.0012 U 0.0016 U

Endosulfan sulfate -- -- -- mg/kg 0.00097 U 0.0014 U 0.00084 U 0.00095 U 0.00085 U 0.00092 U 0.0012 U

Endrin 1.9 25 0.0092 mg/kg 0.0011 U 0.0016 U 0.00092 U 0.001 U 0.00093 U 0.001 U 0.0013 U

Endrin aldehyde -- -- -- mg/kg 0.001 U 0.0015 U 0.0009 U 0.001 U 0.00091 U 0.00098 U 0.0013 U

Endrin ketone -- -- -- mg/kg 0.0012 U 0.0017 U 0.001 U 0.0011 U 0.001 U 0.0011 U 0.0014 U

gamma-BHC (Lindane) 0.57 2.5 0.00024 mg/kg 0.00074 U 0.0011 U 0.00065 U 0.00073 U 0.00066 U 0.00071 U 0.00093 U

gamma-Chlordane -- -- -- mg/kg 0.0018 U 0.0027 U 0.0016 U 0.0018 U 0.0016 U 0.0017 U 0.0023 U

Heptachlor 0.13 0.63 0.00012 mg/kg 0.0011 U 0.0016 U 0.00093 U 0.001 U 0.00094 U 0.001 U 0.0013 U

Heptachlor epoxide 0.07 0.33 0.000028 mg/kg 0.0016 U 0.0024 U 0.0014 U 0.0016 U 0.0014 U 0.0015 U 0.002 U

Methoxychlor 32 410 0.2 mg/kg 0.0018 U 0.0026 U 0.0015 U 0.0017 U 0.0016 U 0.0017 U 0.0022 U

Toxaphene 0.49 2.1 0.011 mg/kg 0.024 U 0.036 U 0.021 U 0.024 U 0.021 U 0.023 U 0.03 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  

Risk-based Soil Screening Level 
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Table L30. General Chemistry in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFTP-17 CFTP-17 CFTP-17 CFTP-18 CFTP-18 CFTP-18 CFTP-19 CFTP-19 CFTP-19 CFTP-20 CFTP-20

25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016

0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12

CFTP-17-SO-0-0.5 CFTP-17-SO-10-12 CFTP-17-SO-2-4 CFTP-18-SO-0-0.5 CFTP-18-SO-10-12 CFTP-18-SO-2-4 CFTP-19-SO-0-0.5 CFTP-19-SO-10-12 CFTP-19-SO-2-4 CFTP-20-SO-0-0.5 CFTP-20-SO-10-12

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Fluoride 310 4700 12 mg/kg 21.1 J+ 9.66 J+ 31.9 J+ 61.4 J 0.87 J 4.01 J 17.3 J+ 1.63 J+ 7.69 J+ 19.5 J+ 3.01 J+

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of 

Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional 

Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level
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Table L30. General Chemistry in Soil Samples from Borrow Pit Samplings Locations

         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Residential 

Soil RSL

EPA Industrial 

Soil RSL

EPA Human 

Health 

Protection of 

GW - Risk-

based SSL Unit

Fluoride 310 4700 12 mg/kg

Sample Location:

Sample Date:

Sample Depth (ft-bls):

Sample Designation:

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of 

Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional 

Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional 

Screening Level

CFTP-20 CFTP-21 CFTP-21 CFTP-21 CFTP-22 CFTP-22 CFTP-22 CFTP-23 CFTP-23 CFTP-23 CFTP-23

25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 25 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016 26 Aug 2016

2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 0 - 0.5 10 - 12 2 - 4 2 - 4

CFTP-20-SO-2-4 CFTP-21-SO-0-0.5 CFTP-21-SO-10-12 CFTP-21-SO-2-4 CFTP-22-SO-0-0.5 CFTP-22-SO-10-12 CFTP-22-SO-2-4 CFTP-23-SO-0-0.5 CFTP-23-SO-10-12 CFTP-23-SO-2-4 CFTP-DUP24-SO

5.55 J+ 22.2 J+ 1.88 J+ 14.6 J+ 36.8 J+ 2.48 J+ 4.27 J+ 23.7 J+ 2.01 J 40.9 J 33 J
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX M 

Calculation of Relative Percent Difference (RPD) in  

Resampled Operational Area Soil Samples 

1. SVOC RPD Calculation 

2. Metals RPD Calculation 

3. PCB RPD Calculation  

4. Pesticides RPD Calculation 

5. General Chemistry RPD Calculation 

6. SVOC RPD Adjusted Value 

7. Metals RPD Adjusted Value 

8. PCB RPD Adjusted Value 

9. Pesticides RPD Adjusted Value 

10. General Chemistry RPD Adjusted Value 

 



Table M1. Semivolitle Organic Compounds RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0.5-2 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-006-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO
CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006
6/14/2016 7/19/2016 6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5

Parameter Units RPD Calculation
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation
1,1'-Biphenyl mg/kg -- -- -- --
1,2,4,5-Tetrachlorobenzene mg/kg -- -- -- --
1,4-Dioxane mg/kg -- -- -- --
2,2'-oxybis[1-chloropropane] mg/kg -- -- -- --
2,3,4,6-Tetrachlorophenol mg/kg -- -- -- --
2,4,5-Trichlorophenol mg/kg -- -- -- --
2,4,6-Trichlorophenol mg/kg -- -- -- --
2,4-Dichlorophenol mg/kg -- -- -- --
2,4-Dimethylphenol mg/kg -- -- -- --
2,4-Dinitrophenol mg/kg -- -- -- --
2,4-Dinitrotoluene mg/kg -- -- -- --
2,6-Dinitrotoluene mg/kg -- -- -- --
2-Chloronaphthalene mg/kg -- -- -- --
2-Chlorophenol mg/kg -- -- -- --
2-Methylnaphthalene mg/kg -- 0.011 0.011 0.00 0.034 0.067 65.35 0.85 0.018 191.71 0.44
2-Methylphenol mg/kg -- -- -- --
2-Nitroaniline mg/kg -- -- -- --
2-Nitrophenol mg/kg -- -- -- --
3 & 4 Methylphenol mg/kg -- -- -- --
3,3'-Dichlorobenzidine mg/kg -- -- -- --
3-Nitroaniline mg/kg -- -- -- --
4,6-Dinitro-2-methylphenol mg/kg -- -- -- --
4-Bromophenyl phenyl ether mg/kg -- -- -- --
4-Chloro-3-methylphenol mg/kg -- -- -- --
4-Chloroaniline mg/kg -- -- -- --
4-Chlorophenyl phenyl ether mg/kg -- -- -- --
4-Nitroaniline mg/kg -- -- -- --
4-Nitrophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- 0.045 0.04 11.76 0.26 0.63 83.15 7.4 0.14 192.57 2.9
Acenaphthylene mg/kg -- -- -- 0.79 0.00495 197.51
Acetophenone mg/kg -- -- -- --
Anthracene mg/kg -- 0.083 0.083 0.00 0.65 2 101.89 26 0.53 192.01 7.6
Atrazine mg/kg -- -- -- --
Benzaldehyde mg/kg -- -- -- --
Benzo[a]anthracene mg/kg 0.057 0.014 121.13 0.41 0.37 10.26 1.8 5.9 106.49 77 1.7 191.36 22
Benzo[a]pyrene mg/kg 0.064 0.005 171.01 0.45 0.38 16.87 1.9 6.5 109.52 75 2 189.61 23
Benzo[b]fluoranthene mg/kg 0.14 0.039 112.85 0.8 0.75 6.45 2.4 7.9 106.80 100 2.6 189.86 30
Benzo[g,h,i]perylene mg/kg 0.057 0.0095 142.86 0.37 0.34 8.45 1.5 6.1 121.05 49 1.8 185.83 19
Benzo[k]fluoranthene mg/kg 0.052 0.0075 149.58 0.33 0.26 23.73 0.93 2.8 100.27 36 0.85 190.77 13
Bis(2-chloroethoxy)methane mg/kg -- -- -- --
Bis(2-chloroethyl)ether mg/kg -- -- -- --
Bis(2-ethylhexyl) phthalate mg/kg -- -- -- --
Butyl benzyl phthalate mg/kg -- -- -- --
Caprolactam mg/kg -- -- -- --
Carbazole mg/kg -- 0.075 0.065 14.29 0.44 1 77.78 15 0.31 191.90 4.4
Chrysene mg/kg 0.1 0.023 125.20 0.68 0.65 4.51 2 6.5 105.88 88 1.9 191.55 25
Dibenz(a,h)anthracene mg/kg -- 0.08 0.092 13.95 0.35 1.6 128.21 13 0.46 186.33 4.4
Dibenzofuran mg/kg -- 0.019 0.026 31.11 0.17 0.45 90.32 4.5 0.1 191.30 2.1
Diethyl phthalate mg/kg -- -- -- --
Dimethyl phthalate mg/kg -- -- -- --
Di-n-butyl phthalate mg/kg -- -- -- --
Di-n-octyl phthalate mg/kg -- -- -- --

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:
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Table M1. Semivolitle Organic Compounds RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0.5-2 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-006-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO
CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006
6/14/2016 7/19/2016 6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5

Parameter Units RPD Calculation
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Fluoranthene mg/kg 0.11 0.021 135.88 0.87 0.86 1.16 4 10 85.71 130 3.6 189.22 40
Fluorene mg/kg -- 0.028 0.037 27.69 0.28 0.68 83.33 7.9 0.17 191.57 2.9
Hexachlorobenzene mg/kg -- -- -- --
Hexachlorobutadiene mg/kg -- -- -- --
Hexachlorocyclopentadiene mg/kg -- -- -- --
Hexachloroethane mg/kg -- -- -- --
Indeno[1,2,3-cd]pyrene mg/kg 0.056 0.011 134.33 0.38 0.38 0.00 1.5 6.4 124.05 54 1.9 186.40 20
Isophorone mg/kg -- 0.004 0.0072 57.14 -- --
Naphthalene mg/kg -- 0.025 0.022 12.77 0.17 0.18 5.71 2.5 0.037 194.17 1.7
Nitrobenzene mg/kg -- -- -- --
N-Nitrosodi-n-propylamine mg/kg -- -- -- --
N-Nitrosodiphenylamine mg/kg -- -- -- --
Pentachlorophenol mg/kg -- -- -- --
Phenanthrene mg/kg 0.056 0.011 134.33 0.48 0.49 2.06 2.8 8.3 99.10 110 2.2 192.16 33
Phenol mg/kg -- -- -- --
Pyrene mg/kg 0.093 0.017 138.18 0.86 0.7 20.51 2.8 12 124.32 140 3.2 191.06 44

RPD - Relative Percent Difference

-- indicates value where RPD could not be calculated 

Shaded cells indicate non-detect values where half the 
detection limit was used, if applicible.
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Table M1. Semivolitle Organic Compounds RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units
1,1'-Biphenyl mg/kg
1,2,4,5-Tetrachlorobenzene mg/kg
1,4-Dioxane mg/kg
2,2'-oxybis[1-chloropropane] mg/kg
2,3,4,6-Tetrachlorophenol mg/kg
2,4,5-Trichlorophenol mg/kg
2,4,6-Trichlorophenol mg/kg
2,4-Dichlorophenol mg/kg
2,4-Dimethylphenol mg/kg
2,4-Dinitrophenol mg/kg
2,4-Dinitrotoluene mg/kg
2,6-Dinitrotoluene mg/kg
2-Chloronaphthalene mg/kg
2-Chlorophenol mg/kg
2-Methylnaphthalene mg/kg
2-Methylphenol mg/kg
2-Nitroaniline mg/kg
2-Nitrophenol mg/kg
3 & 4 Methylphenol mg/kg
3,3'-Dichlorobenzidine mg/kg
3-Nitroaniline mg/kg
4,6-Dinitro-2-methylphenol mg/kg
4-Bromophenyl phenyl ether mg/kg
4-Chloro-3-methylphenol mg/kg
4-Chloroaniline mg/kg
4-Chlorophenyl phenyl ether mg/kg
4-Nitroaniline mg/kg
4-Nitrophenol mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acetophenone mg/kg
Anthracene mg/kg
Atrazine mg/kg
Benzaldehyde mg/kg
Benzo[a]anthracene mg/kg
Benzo[a]pyrene mg/kg
Benzo[b]fluoranthene mg/kg
Benzo[g,h,i]perylene mg/kg
Benzo[k]fluoranthene mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(2-chloroethyl)ether mg/kg
Bis(2-ethylhexyl) phthalate mg/kg
Butyl benzyl phthalate mg/kg
Caprolactam mg/kg
Carbazole mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Dibenzofuran mg/kg
Diethyl phthalate mg/kg
Dimethyl phthalate mg/kg
Di-n-butyl phthalate mg/kg
Di-n-octyl phthalate mg/kg

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

CFISS-DUP1-SO CFISS-008-SO-0.5-2 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-006 CFISS-008 CFISS-008 CFISS-008 CFISS-008
7/19/2016 6/18/2016 7/26/2016 6/18/2016 7/26/2016

0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5

RPD 
Calculation

RPD 
Calculation

RPD 
Calculation MAX RPD

MAX RPD 
+10%

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

0.017 185.12 0.0039 0.0082 71.07 0.015 0.0079 62.01 191.71 201.71
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

0.16 179.08 0.019 0.074 118.28 0.16 0.067 81.94 192.57 202.57
-- -- -- 197.51 207.51
-- -- -- -- --

0.52 174.38 0.017 0.094 138.74 0.22 0.089 84.79 192.01 202.01
-- -- -- -- --
-- -- -- -- --

1.7 171.31 0.11 0.26 81.08 0.79 0.32 84.68 191.36 201.36
2 168.00 0.12 0.3 85.71 0.96 0.38 86.57 189.61 199.61

2.5 169.23 0.2 0.41 68.85 1.3 0.53 84.15 189.86 199.86
1.6 168.93 0.097 0.23 81.35 1 0.36 94.12 185.83 195.83

0.99 171.69 0.085 0.18 71.70 0.63 0.16 118.99 190.77 200.77
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

0.3 174.47 0.021 0.05 81.69 0.15 0.059 87.08 191.90 201.90
1.9 171.75 0.18 0.36 66.67 1.1 0.42 89.47 191.55 201.55
0.39 167.43 0.024 0.064 90.91 0.0095 0.069 151.59 186.33 196.33
0.11 180.09 0.0055 0.027 132.31 0.046 0.022 70.59 191.30 201.30

-- -- -- -- --
-- -- -- -- --
-- -- 0.059 0.00485 169.62 169.62 179.62
-- -- -- -- --
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Table M1. Semivolitle Organic Compounds RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Fluoranthene mg/kg
Fluorene mg/kg
Hexachlorobenzene mg/kg
Hexachlorobutadiene mg/kg
Hexachlorocyclopentadiene mg/kg
Hexachloroethane mg/kg
Indeno[1,2,3-cd]pyrene mg/kg
Isophorone mg/kg
Naphthalene mg/kg
Nitrobenzene mg/kg
N-Nitrosodi-n-propylamine mg/kg
N-Nitrosodiphenylamine mg/kg
Pentachlorophenol mg/kg
Phenanthrene mg/kg
Phenol mg/kg
Pyrene mg/kg

RPD - Relative Percent Difference

-- indicates value where RPD could not be calculated 

Shaded cells indicate non-detect values where half the 
detection limit was used, if applicible.

CFISS-DUP1-SO CFISS-008-SO-0.5-2 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-006 CFISS-008 CFISS-008 CFISS-008 CFISS-008
7/19/2016 6/18/2016 7/26/2016 6/18/2016 7/26/2016

0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5

RPD 
Calculation

RPD 
Calculation

RPD 
Calculation MAX RPD

MAX RPD 
+10%

3.7 166.13 0.25 0.56 76.54 1.6 0.66 83.19 189.22 199.22
0.17 177.85 0.014 0.054 117.65 0.1 0.048 70.27 191.57 201.57

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.7 168.66 0.098 0.26 90.50 1 0.41 83.69 186.40 196.40
-- -- -- 57.14 67.14

0.035 191.93 0.0045 0.016 112.20 0.028 0.014 66.67 194.17 204.17
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

2.3 173.94 0.18 0.49 92.54 1.1 0.47 80.25 192.16 202.16
-- -- -- -- --

3.3 172.09 0.25 0.64 87.64 1.8 0.65 93.88 191.06 201.06
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Table M2. Metals RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0.5-2 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-006-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO CFISS-DUP1-SO
CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006
6/14/2016 7/19/2016 6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Parameter Units
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation
Aluminum mg/kg 24500 22000 10.75 44900 37700 17.43 14700 15100 2.68 13600 17300 23.95 14900 17100
Antimony mg/kg 0.19 0.11 53.33 0.19 0.21 10.00 0.225 1.9 157.65 0.235 0.23 2.15 0.22 0.21
Arsenic mg/kg 7 6.4 8.96 6.7 4.6 37.17 5.2 4.7 10.10 4.2 4.9 15.38 4.8 5
Barium mg/kg 182 164 10.40 170 220 25.64 109 162 39.11 105 136 25.73 123 138
Beryllium mg/kg 0.71 1.1 43.09 3 3.7 20.90 0.48 0.67 33.04 0.48 0.8 50.00 0.52 0.77
Cadmium mg/kg 0.145 0.08 57.78 0.145 0.25 53.16 0.17 0.11 42.86 0.18 0.22 20.00 0.165 0.26
Calcium mg/kg 6530 6100 6.81 21300 22000 3.23 5820 10600 58.22 13300 20900 44.44 11600 20300
Chromium mg/kg 11.6 18.2 44.30 13.3 18.6 33.23 10 17.9 56.63 9.7 16.7 53.03 9.5 17.7
Cobalt mg/kg 4.8 5.9 20.56 4.1 5.4 27.37 5.1 5.9 14.55 4.8 6.1 23.85 4.9 6.1
Copper mg/kg 10.8 15 32.56 14 16.9 18.77 23.2 721 187.53 22.8 38.8 51.95 22 42.1
Cyanide, Total mg/kg 12.3 3.9 103.70 29 18.2 45.76 0.069 0.15 73.97 0.26 0.15 53.66 0.096 0.21
Iron mg/kg 19400 19500 0.51 15400 15000 2.63 15700 15900 1.27 12100 15000 21.40 11800 15100
Lead mg/kg 12.2 12.1 0.82 14.2 17.3 19.68 11.3 28.3 85.86 13 406 187.59 17.1 21.7
Magnesium mg/kg 15300 11800 25.83 11100 10100 9.43 9720 9580 1.45 9940 10000 0.60 8860 9940
Manganese mg/kg 644 629 2.36 413 502 19.45 381 562 38.39 372 498 28.97 372 537
Mercury mg/kg 0.023 0.026 12.24 0.0065 0.019 98.04 0.015 0.025 50.00 0.021 0.038 57.63 0.017 0.033
Nickel mg/kg 12.2 15.8 25.71 25.8 44.5 53.20 13.8 15.1 9.00 19.9 30.9 43.31 21.5 31.2
Potassium mg/kg 1720 1440 17.72 2430 3080 23.59 899 1050 15.50 1000 1400 33.33 1130 1390
Selenium mg/kg 0.175 0.85 131.71 0.175 0.74 123.50 0.21 0.82 118.45 0.22 0.75 109.28 0.205 0.78
Silver mg/kg 0.345 0.035 163.16 0.345 0.056 144.14 0.41 0.086 130.65 0.43 0.089 131.41 0.41 0.092
Sodium mg/kg 1550 2090 29.67 10500 9000 15.38 41.9 74.4 55.89 69.3 120 53.57 76.8 118
Thallium mg/kg 0.15 0.13 14.29 0.15 0.17 12.50 0.085 0.11 25.64 0.09 0.12 28.57 0.085 0.12
Vanadium mg/kg 17.6 21.5 19.95 24.3 35.8 38.27 12.3 12.5 1.61 11.3 17.4 42.51 12.5 17.7
Zinc mg/kg 56.1 56.6 0.89 46.4 59.2 24.24 51.6 214 122.29 44.1 66.1 39.93 51.6 65

RPD - Relative Percent Difference

-- indicates value where RPD could 
not be calculated 

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Shaded cells indicate non-detect 
values where half the detection limit 
was used, if applicible.
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Table M2. Metals RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Cyanide, Total mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

RPD - Relative Percent Difference

-- indicates value where RPD could 
not be calculated 

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Shaded cells indicate non-detect 
values where half the detection limit 
was used, if applicible.

CFISS-008-SO-0.5-2 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-008 CFISS-008 CFISS-008 CFISS-008
6/18/2016 7/26/2016 6/18/2016 7/26/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5

RPD 
Calculation

RPD 
Calculation

RPD 
Calculation

MAX 
RPD

MAX 
RPD 
+10%

13.75 15000 19000 23.53 22700 32700 36.10 36.10 46.10
4.65 0.2 0.14 35.29 0.195 0.24 20.69 157.65 167.65
4.08 5.5 5.8 5.31 5.2 6 14.29 37.17 47.17

11.49 107 118 9.78 102 120 16.22 39.11 49.11
38.76 0.67 0.8 17.69 0.8 0.92 13.95 50.00 60.00
44.71 0.15 0.13 14.29 0.15 0.27 57.14 57.78 67.78
54.55 25000 22600 10.08 18400 21400 15.08 58.22 68.22
60.29 10.9 20 58.90 80.3 25.2 104.45 104.45 114.45
21.82 5.8 6.2 6.67 6.7 6.2 7.75 27.37 37.37
62.71 14.1 17.1 19.23 18.8 21.1 11.53 187.53 197.53
74.51 2 1.6 22.22 0.66 0.97 38.04 103.70 113.70
24.54 15200 16600 8.81 16300 16500 1.22 24.54 34.54
23.71 10.3 13.5 26.89 13.9 16.9 19.48 187.59 197.59
11.49 12500 12700 1.59 12000 11100 7.79 25.83 35.83
36.30 404 501 21.44 397 448 12.07 38.39 48.39
64.00 0.049 0.023 72.22 0.02 0.016 22.22 98.04 108.04
36.81 13.5 21.5 45.71 96.2 39.9 82.73 82.73 92.73
20.63 1190 1530 25.00 1490 2040 31.16 33.33 43.33

116.75 0.185 1.6 158.54 0.185 1.5 156.08 158.54 168.54
126.69 0.365 0.042 158.72 0.355 0.052 148.89 163.16 173.16
42.30 1460 1550 5.98 1600 3780 81.04 81.04 91.04
34.15 0.075 0.091 19.28 0.075 0.11 37.84 37.84 47.84
34.44 10.4 14.4 32.26 16.1 18.9 16.00 42.51 52.51
22.98 39.8 51.7 26.01 51.5 56.6 9.44 122.29 132.29
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Table M3. Polychlorinated Biphenyl RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0.5-2 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-006-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-008-SO-0.5-2 CFISS-008-SO-0.5-2
CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-008 CFISS-008
6/14/2016 7/19/2016 6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/18/2016 7/26/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2

Parameter Units
Aroclor 1016 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1221 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1232 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1242 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1248 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1254 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1260 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor 1268 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Aroclor-1262 mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U
Polychlorinated biphenyls, Total mg/kg 0.075 U 0.068 U 0.076 U 0.065 U 0.078 U 0.068 U 0.078 U 0.067 U 0.077 U 0.068 U 0.072 U 0.067 U

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

-- indicates value where RPD could
not be calculated 
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Table M3. Polychlorinated Biphenyl RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Aroclor-1262 mg/kg
Polychlorinated biphenyls, Total mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

-- indicates value where RPD could
not be calculated 

CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-008 CFISS-008
6/18/2016 7/26/2016

0 - 0.5 0 - 0.5

MAX 
RPD

MAX 
RPD 
+10%

0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --
0.074 U 0.068 U -- --

ROUX ASSOCIATES, INC. Page 2 of 2  2476.0001Y002.142/WKB



Table M4. Organochlorine Pesticides RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO CFISS-DUP1-SO CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-008 CFISS-008
6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/18/2016 7/26/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Parameter Units
MAX 
RPD

MAX 
RPD 
+10%

4,4'-DDD mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
4,4'-DDE mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
4,4'-DDT mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Aldrin mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
alpha-BHC mg/kg 0.0023 U 0.0019 U 0.0023 U 0.002 U 0.0023 U 0.002 U 0.0022 U 0.002 U -- --
alpha-Chlordane mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
beta-BHC mg/kg 0.0023 U 0.0019 U 0.0023 U 0.002 U 0.0023 U 0.002 U 0.0022 U 0.002 U -- --
delta-BHC mg/kg 0.0023 U 0.0019 U 0.0023 U 0.002 U 0.0023 U 0.002 U 0.0022 U 0.002 U -- --
Dieldrin mg/kg 0.0023 U 0.0019 U 0.0023 U 0.002 U 0.0023 U 0.002 U 0.0022 U 0.002 U -- --
Endosulfan I mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Endosulfan II mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Endosulfan sulfate mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Endrin mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Endrin aldehyde mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Endrin ketone mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
gamma-BHC (Lindane) mg/kg 0.0023 U 0.0019 U 0.0023 U 0.002 U 0.0023 U 0.002 U 0.0022 U 0.002 U -- --
gamma-Chlordane mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Heptachlor mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Heptachlor epoxide mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Methoxychlor mg/kg 0.0076 U 0.0065 U 0.0078 U 0.0067 U 0.0077 U 0.0068 U 0.0074 U 0.0068 U -- --
Toxaphene mg/kg 0.076 U 0.065 U 0.078 U 0.067 U 0.077 U 0.068 U 0.074 U 0.068 U -- --

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

-- indicates value where RPD 
could not be calculated 
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Table M5.  General Chemistry RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-002-SO-0.5-2 CFISS-002-SO-0.5-2 CFISS-002-SO-0-0.5 CFISS-002-SO-0-0.5 CFISS-006-SO-0.5-2 CFISS-006-SO-0.5-2 CFISS-006-SO-0-0.5 CFISS-006-SO-0-0.5 CFISS-DUP1-SO CFISS-DUP1-SO
CFISS-002 CFISS-002 CFISS-002 CFISS-002 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006 CFISS-006
6/14/2016 7/19/2016 6/14/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016 6/17/2016 7/19/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Parameter Units
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation
RPD 

Calculation
Fluoride mg/kg 53.3 647 169.56 18.6 976 192.52 76 85.4 11.65 59 70.2 17.34 78.1 73.2

RPD - Relative Percent Difference

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

ROUX ASSOCIATES, INC. Page 1 of 2  2476.0001Y002.142/WKB



Table M5.  General Chemistry RPD Calculation
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Units
Fluoride mg/kg

RPD - Relative Percent Difference

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

CFISS-008-SO-0.5-2 CFISS-008-SO-0.5-2 CFISS-008-SO-0-0.5 CFISS-008-SO-0-0.5
CFISS-008 CFISS-008 CFISS-008 CFISS-008
6/18/2016 7/26/2016 6/18/2016 7/26/2016

0.5 - 2 0.5 - 2 0 - 0.5 0 - 0.5

RPD 
Calculation

RPD 
Calculation

RPD 
Calculation

MAX 
RPD

MAX 
RPD 
+10%

6.48 320 508 45.41 328 662 67.47 192.52 202.52
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Table M6. Semivolitle Organic Compounds RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units

MAX 
RPD 
+10%

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

2-Methylnaphthalene 0.019 mg/kg 201.71 0.04 0.12 0.066 0.20 0.073 0.22 0.076 0.23
Acenaphthene 0.25 mg/kg 202.57 0.051 0.15 0.077 0.23 0.25 0.76 0.027 0.08 0.45 1.36 0.34 1.03
Acenaphthylene 120 mg/kg 207.51
Anthracene 5.8 mg/kg 202.01 0.09 0.27 0.11 0.33 0.36 1.09 0.044 0.13 1.1 3.32 0.58 1.75
Benzo[a]anthracene 0.2 mg/kg 201.36 0.41 1.24 0.32 0.96 1.2 3.62 0.16 0.48 2.8 8.44 1.4 4.22
Benzo[a]pyrene 0.004 mg/kg 199.61 0.44 1.32 0.37 1.11 1.4 4.19 0.18 0.54 2.6 7.79 1.6 4.79
Benzo[b]fluoranthene 0.041 mg/kg 199.86 0.019 0.06 0.8 2.40 0.53 1.59 2.3 6.90 0.27 0.81 3.4 10.20 2.2 6.60
Benzo[g,h,i]perylene 24 mg/kg 195.83 0.43 1.27 0.37 1.09 1.4 4.14 0.16 0.47 1.8 5.32 1.2 3.55
Benzo[k]fluoranthene 0.4 mg/kg 200.77 0.28 0.84 0.22 0.66 0.92 2.77 0.082 0.25 1.6 4.81 0.82 2.47
Carbazole 80 mg/kg 201.90 0.072 0.22 0.063 0.19 0.23 0.69 0.029 0.09 0.8 2.42 0.33 1.00
Chrysene 1.2 mg/kg 201.55 0.013 0.04 0.61 1.84 0.42 1.27 1.9 5.73 0.2 0.60 3.1 9.35 1.8 5.43
Dibenz(a,h)anthracene 0.013 mg/kg 196.33 0.13 0.39 0.098 0.29 0.4 1.19 0.043 0.13 0.59 1.75 0.34 1.01
Dibenzofuran 0.015 mg/kg 201.30 0.022 0.07 0.036 0.11 0.13 0.39 0.012 0.04 0.19 0.57 0.21 0.63
Di-n-butyl phthalate 0.011 mg/kg 179.62
Fluoranthene 8.9 mg/kg 199.22 0.014 0.04 0.87 2.60 0.63 1.89 2.6 7.78 0.33 0.99 6.8 20.35 3 8.98
Fluorene 0.54 mg/kg 201.57 0.031 0.09 0.067 0.20 0.21 0.63 0.022 0.07 0.39 1.18 0.31 0.93
Indeno[1,2,3-cd]pyrene 0.13 mg/kg 196.40 0.44 1.30 0.34 1.01 1.4 4.15 0.17 0.50 2.1 6.22 1.3 3.85
Isophorone 0.026 mg/kg 67.14
Naphthalene 0.00054 mg/kg 204.17 0.064 0.19 0.16 0.49 0.12 0.36 0.16 0.49
Phenanthrene 5.5 mg/kg 202.16 0.47 1.42 0.42 1.27 1.6 4.83 0.2 0.60 4.3 12.99 2 6.04
Pyrene 1.3 mg/kg 201.06 0.79 2.38 0.5 1.51 1.8 5.42 0.25 0.75 4.3 12.95 1.9 5.72

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Resample Yes Yes Yes Yes Yes Yes Yes
0 - 0.5 0.5 - 2

6/15/2016 6/16/2016Sample Date: 6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016
Sample Location: CFISS-001 CFISS-001 CFISS-003 CFISS-003 CFISS-004 CFISS-004 CFISS-005

Bold cells indicate values that exceed the EPA Minimum 
Screening Level

Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD adjustment 

CFISS-004-SO-0-0.5 CFISS-005-SO-0.5-2Sample Designation: CFISS-001-SO-0.5-2 CFISS-001-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-004-SO-0.5-2

Sample Depth: 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2
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Table M6. Semivolitle Organic Compounds RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
2-Methylnaphthalene 0.019 mg/kg
Acenaphthene 0.25 mg/kg
Acenaphthylene 120 mg/kg
Anthracene 5.8 mg/kg
Benzo[a]anthracene 0.2 mg/kg
Benzo[a]pyrene 0.004 mg/kg
Benzo[b]fluoranthene 0.041 mg/kg
Benzo[g,h,i]perylene 24 mg/kg
Benzo[k]fluoranthene 0.4 mg/kg
Carbazole 80 mg/kg
Chrysene 1.2 mg/kg
Dibenz(a,h)anthracene 0.013 mg/kg
Dibenzofuran 0.015 mg/kg
Di-n-butyl phthalate 0.011 mg/kg
Fluoranthene 8.9 mg/kg
Fluorene 0.54 mg/kg
Indeno[1,2,3-cd]pyrene 0.13 mg/kg
Isophorone 0.026 mg/kg
Naphthalene 0.00054 mg/kg
Phenanthrene 5.5 mg/kg
Pyrene 1.3 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Resample

Sample Date:
Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Screening Level

Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD adjustment 

Sample Designation:

Sample Depth:

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

0.022 0.07 0.22 0.66 0.066 0.20 0.012 0.04
0.13 0.39 0.5 1.51 0.21 0.64 0.036 0.11 0.055 0.17

0.029 0.09
0.2 0.60 0.93 2.81 0.4 1.21 0.075 0.23 0.12 0.36
0.7 2.11 2.8 8.44 1.9 5.73 0.047 0.14 0.68 2.05 0.089 0.27 0.66 1.99

0.82 2.46 2.6 7.79 2.2 6.59 0.045 0.13 0.67 2.01 0.091 0.27 0.75 2.25
1.4 4.20 3.1 9.30 3.1 9.30 0.068 0.20 1.4 4.20 0.14 0.42 1.3 3.90

0.83 2.46 1.8 5.32 2.2 6.51 0.051 0.15 0.6 1.77 0.058 0.17 0.87 2.57
0.45 1.35 1.3 3.91 1.3 3.91 0.031 0.09 0.55 1.65 0.063 0.19 0.44 1.32
0.13 0.39 0.58 1.75 0.3 0.91 0.15 0.45 0.012 0.04 0.13 0.39
1.1 3.32 2.9 8.74 2.6 7.84 0.054 0.16 1.1 3.32 0.1 0.30 0.91 2.74

0.21 0.62 0.5 1.48 0.59 1.75 0.17 0.50 0.24 0.71
0.062 0.19 0.17 0.51 0.11 0.33 0.013 0.04 0.023 0.07

0.055 0.15 0.07 0.20 0.042 0.12
1.4 4.19 5.5 16.46 3.6 10.77 0.088 0.26 1.2 3.59 0.15 0.45 1.3 3.89
0.1 0.30 0.4 1.21 0.15 0.45 0.04 0.12

0.89 2.64 2.1 6.22 2.3 6.82 0.048 0.14 0.61 1.81 0.066 0.20 0.88 2.61

0.047 0.14 0.19 0.58 0.096 0.29 0.031 0.09
0.82 2.48 3.8 11.48 2.1 6.35 0.057 0.17 0.42 1.27 0.091 0.27 0.62 1.87
1.1 3.31 4.5 13.55 3.1 9.33 0.061 0.18 0.92 2.77 0.15 0.45 0.95 2.86

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5
Yes Yes Yes Yes Yes Yes Yes

0 - 0.5
6/22/2016 6/22/2016 6/22/2016

CFISS-007 CFISS-007 CFISS-009 CFISS-009 CFISS-010 CFISS-010CFISS-005
CFISS-009-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-010-SO-0-0.5CFISS-005-SO-0-0.5 CFISS-007-SO-0.5-2 CFISS-007-SO-0-0.5 CFISS-009-SO-0.5-2

6/16/2016 6/17/2016 6/17/2016 6/22/2016
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Table M6. Semivolitle Organic Compounds RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
2-Methylnaphthalene 0.019 mg/kg
Acenaphthene 0.25 mg/kg
Acenaphthylene 120 mg/kg
Anthracene 5.8 mg/kg
Benzo[a]anthracene 0.2 mg/kg
Benzo[a]pyrene 0.004 mg/kg
Benzo[b]fluoranthene 0.041 mg/kg
Benzo[g,h,i]perylene 24 mg/kg
Benzo[k]fluoranthene 0.4 mg/kg
Carbazole 80 mg/kg
Chrysene 1.2 mg/kg
Dibenz(a,h)anthracene 0.013 mg/kg
Dibenzofuran 0.015 mg/kg
Di-n-butyl phthalate 0.011 mg/kg
Fluoranthene 8.9 mg/kg
Fluorene 0.54 mg/kg
Indeno[1,2,3-cd]pyrene 0.13 mg/kg
Isophorone 0.026 mg/kg
Naphthalene 0.00054 mg/kg
Phenanthrene 5.5 mg/kg
Pyrene 1.3 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Resample

Sample Date:
Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Screening Level

Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD adjustment 

Sample Designation:

Sample Depth:

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

0.018 0.05 0.06 0.18 2.7 8.15 0.12 0.36 0.7 2.11 3.7 11.16 0.0083 0.03
0.057 0.17 0.17 0.51 25 75.64 0.51 1.54 3.9 11.80 7.1 21.48 0.047 0.14

0.013 0.04
0.097 0.29 0.29 0.88 34 102.68 1 3.02 8.7 26.27 14 42.28 0.1 0.30
0.25 0.75 1.2 3.62 48 144.65 3.9 11.75 19 57.26 34 102.46 0.38 1.15
0.27 0.81 1.3 3.89 46 137.82 4.3 12.88 16 47.94 30 89.88 0.34 1.02
0.37 1.11 1.8 5.40 56 167.92 5.7 17.09 24 71.97 39 116.95 0.87 2.61
0.24 0.71 1.8 5.32 29 85.79 5.4 15.97 12 35.50 21 62.12 0.38 1.12
0.15 0.45 0.67 2.02 20 60.15 2 6.02 8.7 26.17 18 54.14 0.26 0.78

0.055 0.17 0.23 0.69 21 63.40 0.62 1.87 5.2 15.70 8.9 26.87 0.04 0.12
0.27 0.81 1.5 4.52 51 153.79 4.5 13.57 20 60.31 36 108.56 0.57 1.72

0.078 0.23 0.48 1.42 7.9 23.41 1.4 4.15 3.6 10.67 6.3 18.67 0.12 0.36
0.036 0.11 0.086 0.26 9.2 27.72 0.26 0.78 2.1 6.33 3.9 11.75 0.025 0.08
0.042 0.12 0.043 0.12 0.095 0.27 0.039 0.11

0.4 1.20 1.9 5.69 110 329.14 6.4 19.15 39 116.70 70 209.46 0.62 1.86
0.049 0.15 0.13 0.39 20 60.31 3.3 9.95 5.8 17.49 0.054 0.16
0.26 0.77 1.6 4.74 32 94.85 5.3 15.71 13 38.53 24 71.14 0.37 1.10

1.5 2.51 0.45 0.75 0.38 0.64
0.038 0.12 0.075 0.23 5.6 17.03 0.21 0.64 0.92 2.80 3 9.12 0.015 0.05
0.38 1.15 1.5 4.53 120 362.59 4.5 13.60 36 108.78 63 190.36 0.4 1.21
0.39 1.17 2 6.02 88 264.93 6.6 19.87 37 111.39 65 195.69 0.71 2.14

Yes Yes No
0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

Yes Yes Yes Yes
0.5 - 2 0 - 0.5 0.5 - 2

6/21/2016 6/20/2016 6/20/2016 6/20/20166/21/2016 6/21/2016 6/21/2016
CFISS-014CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013

CFISS-012-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-013-SO-0-0.5 CFISS-014-SO-0.5-2CFISS-011-SO-0.5-2 CFISS-011-SO-0-0.5 CFISS-012-SO-0.5-2
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Table M6. Semivolitle Organic Compounds RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
2-Methylnaphthalene 0.019 mg/kg
Acenaphthene 0.25 mg/kg
Acenaphthylene 120 mg/kg
Anthracene 5.8 mg/kg
Benzo[a]anthracene 0.2 mg/kg
Benzo[a]pyrene 0.004 mg/kg
Benzo[b]fluoranthene 0.041 mg/kg
Benzo[g,h,i]perylene 24 mg/kg
Benzo[k]fluoranthene 0.4 mg/kg
Carbazole 80 mg/kg
Chrysene 1.2 mg/kg
Dibenz(a,h)anthracene 0.013 mg/kg
Dibenzofuran 0.015 mg/kg
Di-n-butyl phthalate 0.011 mg/kg
Fluoranthene 8.9 mg/kg
Fluorene 0.54 mg/kg
Indeno[1,2,3-cd]pyrene 0.13 mg/kg
Isophorone 0.026 mg/kg
Naphthalene 0.00054 mg/kg
Phenanthrene 5.5 mg/kg
Pyrene 1.3 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Resample

Sample Date:
Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Screening Level

Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD adjustment 

Sample Designation:

Sample Depth:

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

0.015 0.05 0.014 0.04 0.0082 0.02
0.085 0.26 0.036 0.11

0.2 0.60
1.1 3.31 0.096 0.29 1.2 3.62
1.2 3.60 0.11 0.33 0.62 1.86
3.2 9.60 0.26 0.78 6.1 18.29
1.7 5.03 0.11 0.33 1.2 3.55
0.9 2.71 0.089 0.27 1.2 3.61

0.18 0.54 0.08 0.24
2.3 6.94 0.18 0.54 6.2 18.70

0.49 1.45 0.03 0.09 0.56 1.66
0.034 0.10 0.016 0.05
0.019 0.05 0.048 0.13 0.04 0.11

2.2 6.58 0.17 0.51 2.3 6.88
0.063 0.19 0.021 0.06

1.6 4.74 0.12 0.36 1.4 4.15

0.024 0.07 0.016 0.05 0.02 0.06
1.2 3.63 0.1 0.30 0.65 1.96
2.3 6.92 0.18 0.54 2.1 6.32

0 - 0.50 - 0.5 0.5 - 2
YesYes Yes

6/20/2016 6/18/2016
CFISS-014 CFISS-015 CFISS-015

6/18/2016

CFISS-015-SO-0-0.5CFISS-014-SO-0-0.5 CFISS-015-SO-0.5-2
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Table M7. Metals RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units

MAX 
RPD 
+10%

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

Aluminum 50 mg/kg 46.10 11900 17386.03 26100 38132.38 16600 24252.78 28000 40908.30 19100 27905.31 20500 29950.72
Antimony 0.035 mg/kg 167.65
Arsenic 0.0015 mg/kg 47.17 3.4 5.00 8.4 12.36 6.2 9.12 6 8.83 8.6 12.66 7.3 10.74
Barium 1.04 mg/kg 49.11 66.8 99.61 199 296.74 184 274.37 201 299.72 126 187.88 181 269.90
Beryllium 1.06 mg/kg 60.00 0.44 0.70 1.1 1.76 0.53 0.85 1.8 2.88 0.58 0.93 0.74 1.18
Cadmium 0.00222 mg/kg 67.78
Chromium 0.4 mg/kg 114.45 7.5 16.08 12 25.73 14 30.02 14.7 31.52 11.1 23.80 10.6 22.73
Cobalt 0.027 mg/kg 37.37 4.8 6.59 5 6.87 6.1 8.38 5.2 7.14 7 9.62 6.3 8.65
Copper 2.8 mg/kg 197.53 11 32.73 10.4 30.94 12.3 36.60 12 35.70 13.1 38.98 11.3 33.62
Cyanide, Total 0.0015 mg/kg 113.70 6.3 13.46 8.5 18.16 2 4.27 19.8 42.31 0.21 0.45 0.67 1.43
Iron 35 mg/kg 34.54 10300 13857.14 20800 27983.35 16800 22601.93 16100 21660.19 18200 24485.43 17700 23812.75
Lead 0.0537 mg/kg 197.59 5.8 17.26 15.8 47.02 10.9 32.44 12.1 36.01 14.3 42.56 15.9 47.32 20.1 59.82
Manganese 2.8 mg/kg 48.39 226 335.36 597 885.88 598 887.36 544 807.23 674 1000.14 682 1012.01
Mercury 0.0033 mg/kg 108.04 0.021 0.04 0.016 0.03 0.027 0.06
Nickel 9.7 mg/kg 92.73 8.3 16.00 18.5 35.66 12.5 24.09 24.8 47.80 12.7 24.48 13.9 26.79
Selenium 0.0276 mg/kg 168.54 0.35 0.94
Silver 0.08 mg/kg 173.16
Thallium 0.05 mg/kg 47.84
Vanadium 0.714 mg/kg 52.51 8 12.20 19.8 30.20 13.1 19.98 25.6 39.04 13.5 20.59 19 28.98
Zinc 6.62 mg/kg 132.29 29.3 68.06 47.4 110.11 45.9 106.62 56.3 130.78 48.6 112.89 51.8 120.33

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Yes No
Sample Depth: 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

6/15/2016 6/15/2016Sample Date: 6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016
CFISS-004 CFISS-004Sample Location: CFISS-001 CFISS-001 CFISS-003 CFISS-003 CFISS-004

CFISS-004-SO-0-0.5 CFISS-004-SO-0-0.5-Pb

Bold cells indicate values that exceed the EPA Minimum 
Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD 
adjustment triggering the need to resample

Sample Designation: CFISS-001-SO-0.5-2 CFISS-001-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-004-SO-0.5-2

Resample Yes No No No No
0 - 0.5 0 - 0.5
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Table M7. Metals RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units
Aluminum 50 mg/kg
Antimony 0.035 mg/kg
Arsenic 0.0015 mg/kg
Barium 1.04 mg/kg
Beryllium 1.06 mg/kg
Cadmium 0.00222 mg/kg
Chromium 0.4 mg/kg
Cobalt 0.027 mg/kg
Copper 2.8 mg/kg
Cyanide, Total 0.0015 mg/kg
Iron 35 mg/kg
Lead 0.0537 mg/kg
Manganese 2.8 mg/kg
Mercury 0.0033 mg/kg
Nickel 9.7 mg/kg
Selenium 0.0276 mg/kg
Silver 0.08 mg/kg
Thallium 0.05 mg/kg
Vanadium 0.714 mg/kg
Zinc 6.62 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Depth:
Sample Date:

Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD 
adjustment triggering the need to resample

Sample Designation:

Resample

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

17300 25275.49 15300 22353.47 14200 20746.35 20000 29220.22 15600 22791.77 14800 21622.96 15200 22207.36

6.7 9.86 4.9 7.21 7.5 11.04 4.4 6.48 7.2 10.60 5.8 8.54 5.7 8.39
114 169.99 122 181.92 115 171.48 91.5 136.44 100 149.11 118 175.95 107 159.55
0.53 0.85 0.51 0.82 0.57 0.91 0.83 1.33 0.53 0.85 0.53 0.85 0.49 0.78

11.8 25.31 10.7 22.95 11.8 25.31 29 62.19 11.7 25.09 11.2 24.02 10.8 23.16
5.7 7.83 5.8 7.97 6.2 8.52 5.5 7.56 5.7 7.83 5.9 8.10 5.4 7.42

15.2 45.22 28 83.31 17.6 52.37 46.2 137.46 13.3 39.57 13.7 40.76 14.4 42.84
0.21 0.45 0.24 0.51 0.11 0.24 0.29 0.62 0.022 0.05 0.07 0.15 0.043 0.09

18000 24216.36 15000 20180.30 16100 21660.19 18300 24619.96 19100 25696.25 16500 22198.33 16800 22601.93
12.1 36.01 15.3 45.53 16.8 50.00 15.1 44.94 12.6 37.50 12 35.71 11.4 33.93
465 690.00 460 682.59 467 692.97 406 602.46 494 733.04 525 779.04 417 618.78

0.017 0.04 0.016 0.03 0.023 0.05 0.02 0.04 0.027 0.06 0.017 0.04 0.02 0.04
12.8 24.67 16.8 32.38 12.5 24.09 24.6 47.41 13 25.06 15.6 30.07 11.8 22.74
0.35 0.94

12.8 19.52 13.5 20.59 10.9 16.62 14 21.35 12.9 19.67 13.1 19.98 11.8 18.00
46.5 108.01 54.2 125.90 306 710.80 51.8 120.33 49.9 115.91 51 118.47 46.2 107.32

No No NoNo No No Yes
0.5 - 2 0 - 0.5 0.5 - 2

6/22/2016 6/22/2016 6/22/20166/16/2016 6/16/2016 6/17/2016 6/17/2016
CFISS-005 CFISS-007 CFISS-007 CFISS-009 CFISS-009 CFISS-010CFISS-005

CFISS-009-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-010-SO-0.5-2CFISS-005-SO-0.5-2 CFISS-005-SO-0-0.5 CFISS-007-SO-0.5-2 CFISS-007-SO-0-0.5

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

ROUX ASSOCIATES, INC. Page 2 of 4  2476.0001Y002.142/WKB



Table M7. Metals RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units
Aluminum 50 mg/kg
Antimony 0.035 mg/kg
Arsenic 0.0015 mg/kg
Barium 1.04 mg/kg
Beryllium 1.06 mg/kg
Cadmium 0.00222 mg/kg
Chromium 0.4 mg/kg
Cobalt 0.027 mg/kg
Copper 2.8 mg/kg
Cyanide, Total 0.0015 mg/kg
Iron 35 mg/kg
Lead 0.0537 mg/kg
Manganese 2.8 mg/kg
Mercury 0.0033 mg/kg
Nickel 9.7 mg/kg
Selenium 0.0276 mg/kg
Silver 0.08 mg/kg
Thallium 0.05 mg/kg
Vanadium 0.714 mg/kg
Zinc 6.62 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Depth:
Sample Date:

Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD 
adjustment triggering the need to resample

Sample Designation:

Resample

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

14300 20892.45 11900 17386.03 10600 15486.71 10500 15340.61 9720 14201.03 14400 21038.56
0.62 1.66

4.5 6.62 5.1 7.51 4.6 6.77 4.3 6.33 4.5 6.62 5.8 8.54
112 167.01 92.9 138.53 69.6 103.78 90.9 135.54 75 111.84 121 180.43
0.47 0.75 0.47 0.75 0.4 0.64 0.36 0.58 0.41 0.66 0.66 1.06

10.6 22.73 11.3 24.23 10.8 23.16 11.1 23.80 10.1 21.66 21 45.04
5.7 7.83 5.7 7.83 5.3 7.28 5.1 7.01 4.7 6.46 7.9 10.85

17.5 52.07 12.6 37.49 18.1 53.85 17 50.58 15.9 47.31 26.4 78.55
0.063 0.13 0.033 0.07 0.04 0.09 0.083 0.18 0.096 0.21 0.18 0.38
15800 21256.58 15900 21391.12 14500 19507.62 14400 19373.09 13300 17893.20 22900 30808.59
13.7 40.77 10.1 30.06 13.6 40.47 17.2 51.19 8.1 24.10 14.9 44.34 14.4 42.85
497 737.49 438 649.94 394 584.65 419 621.75 471 698.91 528 783.49

0.056 0.12 0.018 0.04 0.016 0.03 0.023 0.05 0.023 0.05 0.017 0.04
19.3 37.20 12 23.13 17.2 33.15 12.1 23.32 17.6 33.92 15.8 30.45

13.3 20.28 10.8 16.47 11.5 17.54 9.2 14.03 10.4 15.86 19.7 30.04
56.6 131.48 47.9 111.27 59.1 137.28 47.2 109.64 49.2 114.29 72.5 168.41

No No No NoNo No No
0.5 - 2 0 - 0.5 0.5 - 20 - 0.5 0.5 - 2 0 - 0.5

6/21/2016 6/21/2016 6/21/2016 6/20/20166/22/2016
0 - 0.5

6/21/2016 6/21/2016
CFISS-011 CFISS-012 CFISS-012 CFISS-013CFISS-010 CFISS-011 CFISS-011

CFISS-011-SO-0-0.5-Pb CFISS-012-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-013-SO-0.5-2CFISS-010-SO-0-0.5 CFISS-011-SO-0.5-2 CFISS-011-SO-0-0.5
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Table M7. Metals RPD Adjusted Value
          Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units
Aluminum 50 mg/kg
Antimony 0.035 mg/kg
Arsenic 0.0015 mg/kg
Barium 1.04 mg/kg
Beryllium 1.06 mg/kg
Cadmium 0.00222 mg/kg
Chromium 0.4 mg/kg
Cobalt 0.027 mg/kg
Copper 2.8 mg/kg
Cyanide, Total 0.0015 mg/kg
Iron 35 mg/kg
Lead 0.0537 mg/kg
Manganese 2.8 mg/kg
Mercury 0.0033 mg/kg
Nickel 9.7 mg/kg
Selenium 0.0276 mg/kg
Silver 0.08 mg/kg
Thallium 0.05 mg/kg
Vanadium 0.714 mg/kg
Zinc 6.62 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Depth:
Sample Date:

Sample Location:

Bold cells indicate values that exceed the EPA Minimum 
Highlighted cells indicate values that exceed the EPA 
Minimum Screening Levels following the RPD 
adjustment triggering the need to resample

Sample Designation:

Resample

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

17100 24983.29 16900 24691.08 18900 27613.10 16200 23668.38 19200 28051.41

4.6 6.77 4.9 7.21 5.7 8.39 4.9 7.21 5.6 8.24
86 128.24 101 150.61 101 150.61 84.2 125.55 96.2 143.45

0.55 0.88 0.76 1.22 0.96 1.54 0.53 0.85 0.62 0.99
0.33 0.55
17.5 37.53 17.2 36.89 14.5 31.10 11.7 25.09 11.7 25.09
5.2 7.14 7.9 10.85 5.8 7.97 5.3 7.28 6.2 8.52

23.2 69.03 34.2 101.76 26.6 79.14 21.5 63.97 13.9 41.36
0.14 0.30 2.5 5.34 2.3 4.92 1.6 3.42 0.71 1.52

18800 25292.64 22600 30404.98 17600 23678.22 14400 19373.09 14700 19776.69
17.7 52.67 29.4 87.49 49.9 148.50 40.2 119.63 9.5 28.27 11.7 34.82
356 528.26 482 715.23 408 605.42 419 621.75 417 618.78

0.019 0.04 0.022 0.05 0.017 0.04 0.019 0.04 0.021 0.04
26.4 50.88 17.1 32.96 26.4 50.88 13 25.06 29.4 56.66

0.45 1.21 0.95 2.55

16.6 25.32 23 35.08 17.2 26.23 11.1 16.93 15.7 23.94
53.4 124.04 67.7 157.26 72 167.25 45.5 105.69 59.2 137.52

Yes Yes No NoNo No
0 - 0.5 0 - 0.5

6/20/2016 6/18/2016 6/18/20166/20/2016 6/20/2016
0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

CFISS-014
6/20/2016

CFISS-014 CFISS-015 CFISS-015CFISS-013 CFISS-013
CFISS-014-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-015-SO-0.5-2 CFISS-015-SO-0-0.5CFISS-013-SO-0-0.5 CFISS-013-SO-0-0.5-Pb
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Table M8. Polychlorinated Biphenyl RPD Adjusted Value
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001-SO-0.5-2 CFISS-001-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-004-SO-0.5-2 CFISS-004-SO-0-0.5 CFISS-005-SO-0.5-2 CFISS-005-SO-0-0.5 CFISS-007-SO-0.5-2 CFISS-007-SO-0-0.5
CFISS-001 CFISS-001 CFISS-003 CFISS-003 CFISS-004 CFISS-004 CFISS-005 CFISS-005 CFISS-007 CFISS-007
6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/16/2016 6/16/2016 6/17/2016 6/17/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5
No No No No No No No No No No

Parameter
EPA Minimum 

Screening Levels Units

MAX 
RPD 
+10%

Aroclor 1016 0.013 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1221 0.000079 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1232 0.000079 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1242 0.0012 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1248 0.0012 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1254 0.002 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.057 J 0.076 U
Aroclor 1260 0.0055 mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor 1268 -- mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Aroclor-1262 -- mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.074 U 0.076 U
Polychlorinated biphenyls, Total -- mg/kg -- 0.076 U 0.075 U 0.073 U 0.074 U 0.076 U 0.075 U 0.074 U 0.074 U 0.057 J 0.076 U

RPD - Relative Percent Difference
Shaded cells indicate non-detect values
Bold cells indicate values that exceed the EPA Minimum Screening Level

Resample:

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:
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Table M8. Polychlorinated Biphenyl RPD Adjusted Value
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units

MAX 
RPD 
+10%

Aroclor 1016 0.013 mg/kg --
Aroclor 1221 0.000079 mg/kg --
Aroclor 1232 0.000079 mg/kg --
Aroclor 1242 0.0012 mg/kg --
Aroclor 1248 0.0012 mg/kg --
Aroclor 1254 0.002 mg/kg --
Aroclor 1260 0.0055 mg/kg --
Aroclor 1268 -- mg/kg --
Aroclor-1262 -- mg/kg --
Polychlorinated biphenyls, Total -- mg/kg --

RPD - Relative Percent Difference
Shaded cells indicate non-detect values
Bold cells indicate values that exceed the EPA Minimum Screening Level

Resample:

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

CFISS-009-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-011-SO-0.5-2 CFISS-011-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-013-SO-0-0.5
CFISS-009 CFISS-009 CFISS-010 CFISS-010 CFISS-011 CFISS-011 CFISS-012 CFISS-012 CFISS-013 CFISS-013
6/22/2016 6/22/2016 6/22/2016 6/22/2016 6/21/2016 6/21/2016 6/21/2016 6/21/2016 6/20/2016 6/20/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5
No No No No No No No No No No

0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.07 J 0.21
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.072 U 0.071 U
0.075 U 0.077 U 0.077 U 0.074 U 0.075 U 0.073 U 0.072 U 0.072 U 0.07 J 0.21
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Table M8. Polychlorinated Biphenyl RPD Adjusted Value
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units

MAX 
RPD 
+10%

Aroclor 1016 0.013 mg/kg --
Aroclor 1221 0.000079 mg/kg --
Aroclor 1232 0.000079 mg/kg --
Aroclor 1242 0.0012 mg/kg --
Aroclor 1248 0.0012 mg/kg --
Aroclor 1254 0.002 mg/kg --
Aroclor 1260 0.0055 mg/kg --
Aroclor 1268 -- mg/kg --
Aroclor-1262 -- mg/kg --
Polychlorinated biphenyls, Total -- mg/kg --

RPD - Relative Percent Difference
Shaded cells indicate non-detect values
Bold cells indicate values that exceed the EPA Minimum Screening Level

Resample:

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

CFISS-014-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-015-SO-0.5-2 CFISS-015-SO-0-0.5
CFISS-014 CFISS-014 CFISS-015 CFISS-015
6/20/2016 6/20/2016 6/18/2016 6/18/2016

0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5
No No No No

0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
0.072 U 0.073 U 0.076 U 0.074 U
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Table M9. Organochlorine Pesticides RPD Adjusted Value
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFISS-001-SO-0-0.5 CFISS-003-SO-0-0.5 CFISS-004-SO-0-0.5 CFISS-005-SO-0-0.5 CFISS-007-SO-0-0.5 CFISS-009-SO-0-0.5 CFISS-010-SO-0-0.5 CFISS-011-SO-0-0.5 CFISS-012-SO-0-0.5
CFISS-001 CFISS-003 CFISS-004 CFISS-005 CFISS-007 CFISS-009 CFISS-010 CFISS-011 CFISS-012
6/14/2016 6/15/2016 6/15/2016 6/16/2016 6/17/2016 6/22/2016 6/22/2016 6/21/2016 6/21/2016

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
No No No No No No No No No

Parameter
EPA Minimum 

Screening Levels Units

MAX 
RPD 
+10%

4,4'-DDD 0.00488 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
4,4'-DDE 0.021 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
4,4'-DDT 0.0035 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Aldrin 0.00015 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
alpha-BHC 0.000041 mg/kg -- 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0023 U 0.0023 U 0.0022 U 0.0022 U 0.0022 U
alpha-Chlordane -- mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
beta-BHC 0.00014 mg/kg -- 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0023 U 0.0023 U 0.0022 U 0.0022 U 0.0022 U
delta-BHC 9.94 mg/kg -- 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0023 U 0.0023 U 0.0022 U 0.0022 U 0.0022 U
Dieldrin 0.000069 mg/kg -- 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0023 U 0.0023 U 0.0022 U 0.0022 U 0.0022 U
Endosulfan I 0.119 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Endosulfan II 0.119 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Endosulfan sulfate 0.0358 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Endrin 0.0014 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Endrin aldehyde 0.0105 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Endrin ketone -- mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
gamma-BHC (Lindane) 0.00024 mg/kg -- 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0023 U 0.0023 U 0.0022 U 0.0022 U 0.0022 U
gamma-Chlordane -- mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Heptachlor 0.00011 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Heptachlor epoxide 0.000028 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Methoxychlor 0.2 mg/kg -- 0.0075 U 0.0074 U 0.0075 U 0.0074 U 0.0076 U 0.0077 U 0.0074 U 0.0073 U 0.0072 U
Toxaphene 0.0024 mg/kg -- 0.075 U 0.074 U 0.075 U 0.074 U 0.076 U 0.077 U 0.074 U 0.073 U 0.072 U

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Resample:
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Table M9. Organochlorine Pesticides RPD Adjusted Value
         Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Minimum 

Screening Levels Units
4,4'-DDD 0.00488 mg/kg
4,4'-DDE 0.021 mg/kg
4,4'-DDT 0.0035 mg/kg
Aldrin 0.00015 mg/kg
alpha-BHC 0.000041 mg/kg
alpha-Chlordane -- mg/kg
beta-BHC 0.00014 mg/kg
delta-BHC 9.94 mg/kg
Dieldrin 0.000069 mg/kg
Endosulfan I 0.119 mg/kg
Endosulfan II 0.119 mg/kg
Endosulfan sulfate 0.0358 mg/kg
Endrin 0.0014 mg/kg
Endrin aldehyde 0.0105 mg/kg
Endrin ketone -- mg/kg
gamma-BHC (Lindane) 0.00024 mg/kg
gamma-Chlordane -- mg/kg
Heptachlor 0.00011 mg/kg
Heptachlor epoxide 0.000028 mg/kg
Methoxychlor 0.2 mg/kg
Toxaphene 0.0024 mg/kg

RPD - Relative Percent Difference
Shaded cells indicate non-detect values

Sample Designation:
Sample Location:

Sample Date:
Sample Depth:

Resample:

CFISS-013-SO-0-0.5 CFISS-014-SO-0-0.5 CFISS-015-SO-0-0.5
CFISS-013 CFISS-014 CFISS-015
6/20/2016 6/20/2016 6/18/2016

0 - 0.5 0 - 0.5 0 - 0.5
No No No

0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0021 U 0.0022 U 0.0022 U
0.0071 U 0.0073 U 0.0074 U
0.0021 U 0.0022 U 0.0022 U
0.0021 U 0.0022 U 0.0022 U
0.0021 U 0.0022 U 0.0022 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0021 U 0.0022 U 0.0022 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.0071 U 0.0073 U 0.0074 U
0.071 U 0.073 U 0.074 U
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Table M10. General Chemistry RPD Adjusted Value
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
MAX RPD 

+10%
RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

Fluoride 6.5 mg/kg 202.52 36 107.39 10 31.46 270 816.80 680 2057.13 81 246.25 87 262.28 62 186.96

RPD - Relative Percent Difference

No No No No No No No
0 - 0.5 0.5 - 20.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2

6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/16/2016
CFISS-001 CFISS-001 CFISS-003 CFISS-003 CFISS-004 CFISS-004 CFISS-005

CFISS-004-SO-0-0.5 CFISS-005-SO-0.5-2

Bold cells indicate values that exceed the 
EPA Minimum Screening Level

CFISS-001-SO-0.5-2 CFISS-001-SO-0-0.5 CFISS-003-SO-0.5-2 CFISS-003-SO-0-0.5 CFISS-004-SO-0.5-2Sample Designation:
Sample Location:

Sample Date:

Resample
Sample Depth:
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Table M10. General Chemistry RPD Adjusted Value
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
Fluoride 6.5 mg/kg

RPD - Relative Percent Difference
Bold cells indicate values that exceed the 
EPA Minimum Screening Level

Sample Designation:
Sample Location:

Sample Date:

Resample
Sample Depth:

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

55 166.08 141 426.55 189 571.76 54 162.76 22 65.95 28 85.61 34 102.25 61 184.23

No No NoNo No No No No
0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5 0.5 - 20 - 0.5 0.5 - 2 0 - 0.5

6/21/20166/16/2016 6/17/2016 6/17/2016 6/22/2016 6/22/2016 6/22/2016 6/22/2016
CFISS-010 CFISS-010 CFISS-011CFISS-005 CFISS-007 CFISS-007 CFISS-009 CFISS-009

CFISS-009-SO-0.5-2 CFISS-009-SO-0-0.5 CFISS-010-SO-0.5-2 CFISS-010-SO-0-0.5 CFISS-011-SO-0.5-2CFISS-005-SO-0-0.5 CFISS-007-SO-0.5-2 CFISS-007-SO-0-0.5
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Table M10. General Chemistry RPD Adjusted Value
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

EPA Minimum 
Screening 

Levels Units
Fluoride 6.5 mg/kg

RPD - Relative Percent Difference
Bold cells indicate values that exceed the 
EPA Minimum Screening Level

Sample Designation:
Sample Location:

Sample Date:

Resample
Sample Depth:

RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value RPD Adjusted Value

41 124.64 53 160.03 46 137.65 337 1019.49 254 768.40 598 1809.07 318 962.01 379 1146.55 372 1125.37

No NoNo No No No NoNo No
0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.50 - 0.5 0.5 - 2 0 - 0.5 0.5 - 2 0 - 0.5

6/20/2016 6/20/2016 6/20/2016 6/18/2016 6/18/20166/21/2016 6/21/2016 6/21/2016 6/20/2016
CFISS-015 CFISS-015CFISS-012 CFISS-013 CFISS-013 CFISS-014 CFISS-014CFISS-011 CFISS-012

CFISS-014-SO-0.5-2 CFISS-014-SO-0-0.5 CFISS-015-SO-0.5-2 CFISS-015-SO-0-0.5CFISS-011-SO-0-0.5 CFISS-012-SO-0.5-2 CFISS-012-SO-0-0.5 CFISS-013-SO-0.5-2 CFISS-013-SO-0-0.5
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX N 

Soil Thematic Maps 

1. Concentrations of Cyanide and Fluoride in Soil  

2. Concentrations of Selected PAHs in Surface Soil  

3. Concentrations of Selected PAHs in Shallow Soil  

4. Concentrations of Selected PAHs in Intermediate Depth Soil  

5. Concentrations of Selected Metals in Surface Soil  

6. Concentrations of Selected Metals in Shallow Soil  

7. Concentrations of Selected Metals in Intermediate Depth Soil  

8. Concentrations of Cyanide and Fluoride in Incremental Soil 
Samples from Operational Grid Area 

9. Concentrations of Selected PAHs in Incremental Surface Soil 
Samples from Operational Grid Area 

10. Concentrations of Selected PAHs in Incremental Shallow Soil 
Samples from Operational Grid Area 

11. Concentrations of Selected Metals in Incremental Surface 
Soil Samples from Operational Grid Area 

12. Concentrations of Selected Metals in Incremental Shallow Soil 
Samples from Selected Metals in Shallow ISM Soil Samples  
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CONCENTRATIONS OF CYANIDE
AND FLUORIDE IN SOIL

N1Scale: AS SHOWN

Cyanide in Intermediate-Depth Soil (Typically 10 - 12 FT Depth Interval)

Fluoride in Soil Below The Water TableCyanide in Soil Below The Water Table

Fluoride in Intermediate-Depth Soil (Typically 10 - 12 FT Depth Interval)

Notes
* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
FT - Feet
mg/kg - Milligrams/Kilograms

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Cyanide 2.3 15 0.0015
Fluoride 310 4700 12

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL
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N2Scale: AS SHOWN

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms
All surface soil samples were collected from a 0 - 0.5 feet depth interval

NotesConcentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Benzo[a]anthracene 0.16 2.9 0.0042
Benzo[a]pyrene 0.016 0.29 0.004
Benzo[b]fluoranthene 0.16 2.9 0.041
Benzo[k]fluoranthene 1.6 29 0.4
Chrysene 16 290 1.2
Dibenz(a,h)anthracene 0.016 0.29 0.013
Fluoranthene 240 3000 8.9
Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13
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N3

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Notes
* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms
All shallow soil samples were collected from a 0.5 - 2 feet depth interval

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Benzo[a]anthracene 0.16 2.9 0.0042
Benzo[a]pyrene 0.016 0.29 0.004
Benzo[b]fluoranthene 0.16 2.9 0.041
Benzo[k]fluoranthene 1.6 29 0.4
Chrysene 16 290 1.2
Dibenz(a,h)anthracene 0.016 0.29 0.013
Fluoranthene 240 3000 8.9
Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13
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Notes
* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms
All intermediate-depth soil samples were typically collected from a 10 - 12 feet depth interval

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Benzo[a]anthracene 0.16 2.9 0.0042
Benzo[a]pyrene 0.016 0.29 0.004
Benzo[b]fluoranthene 0.16 2.9 0.041
Benzo[k]fluoranthene 1.6 29 0.4
Chrysene 16 290 1.2
Dibenz(a,h)anthracene 0.016 0.29 0.013
Fluoranthene 240 3000 8.9
Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13
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Aluminum

Arsenic Lead
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ThalliumCopper

Manganese

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
Ft -Bls - Feet Below Land Surface
mg/kg - Milligrams/Kilograms
All surface soil samples were collected from a 0 - 0.5 feet depth interval

NotesConcentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Compound Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Aluminum 7700 110000 3000
Arsenic 0.68 3 0.0015
Cobalt 2.3 35 0.027
Copper 310 4700 2.8
Iron 5500 82000 35
Lead 400 800 --
Manganese 180 2600 2.8
Thallium 0.078 1.2 0.0014



Prepared by: M.R.
Project Mgr: M.R.

Compiled by: M.R. Date: 16MAY17

File: 2476.0001Y142.10

PLATE

N6

COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF SELECTED
METALS IN SHALLOW SOIL

V:\
GIS
\P
roje

cts
\2
47
6Y
\0
00
1Y
\1
42
\2
47
6.0
00
1Y
14
2.1
0.m

xd

Title:

Prepared For:

1,750 0 1,750
Feet

£
Project: 2476.0001Y002

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Aluminum

Arsenic Lead

Iron

Cobalt

ThalliumCopper

Manganese

Scale: AS SHOWN
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*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
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Ft -Bls - Feet Below Land Surface
mg/kg - Milligrams/Kilograms
All shallow soil samples were collected from a 0.5 - 2 feet depth interval

NotesConcentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Compound Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Aluminum 7700 110000 3000
Arsenic 0.68 3 0.0015
Cobalt 2.3 35 0.027
Copper 310 4700 2.8
Iron 5500 82000 35
Lead 400 800 --
Manganese 180 2600 2.8
Thallium 0.078 1.2 0.0014
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Ft -Bls - Feet Below Land Surface
mg/kg - Milligrams/Kilograms
All intermediate-depth soil samples were typically collected from a 10 - 12 feet depth interval

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

Compound Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Aluminum 7700 110000 3000
Arsenic 0.68 3 0.0015
Cobalt 2.3 35 0.027
Copper 310 4700 2.8
Iron 5500 82000 35
Lead 400 800 --
Manganese 180 2600 2.8
Thallium 0.078 1.2 0.0014

Notes
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2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

CYANIDE AND FLUORIDE IN INCREMENTAL SOIL
SAMPLES FROM OPERATIONAL GRID AREA

N8

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
FT - Foot
mg/kg - Milligrams/Kilograms

 - Operational Grid Cell
1. Within each operational grid cell 32 soil increments where
collected from random locations and combined for laboratory
analysis.
2. The dot color represents the incremental sample result
for the entire grid cell.

Notes

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Cyanide 2.3 15 0.0015
Fluoride 310 4700 12

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial
RSL
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2000 ALUMINUM DRIVE
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N9Scale: AS SHOWN

Analyte Residential*
mg/kg

Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Benzo[a]anthracene 0.16 2.9 0.0042
Benzo[a]pyrene 0.016 0.29 0.004
Benzo[b]fluoranthene 0.16 2.9 0.041
Benzo[k]fluoranthene 1.6 29 0.4
Chrysene 16 290 1.2
Dibenz(a,h)anthracene 0.016 0.29 0.013
Fluoranthene 240 3000 8.9
Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms

 - Operational Grid Cell
1. Within each operational grid cell 32 soil increments where collected from
random locations and combined for laboratory analysis. 
2. The dot color represents the incremental sample result for the entire grid cell.
3. All surface soil samples were collected from a 0 - 0.5 feet depth interval

Notes
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CONCENTRATIONS OF SELECTED PAHS IN
INCREMENTAL SHALLOW SOIL SAMPLES

FROM OPERATIONAL GRID AREA
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Scale: AS SHOWN

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms

 - Operational Grid Cell
1. Within each operational grid cell 32 soil increments where collected from
random locations and combined for laboratory analysis. 
2. The dot color represents the incremental sample result for the entire grid cell.
3. All surface soil samples were collected from a 0 - 0.5 feet depth interval

Notes
Analyte Residential*

mg/kg
Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Benzo[a]anthracene 0.16 2.9 0.0042
Benzo[a]pyrene 0.016 0.29 0.004
Benzo[b]fluoranthene 0.16 2.9 0.041
Benzo[k]fluoranthene 1.6 29 0.4
Chrysene 16 290 1.2
Dibenz(a,h)anthracene 0.016 0.29 0.013
Fluoranthene 240 3000 8.9
Indeno[1,2,3-cd]pyrene 0.16 2.9 0.13

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL
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Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms

 - Operational Grid Cell
1. Within each operational grid cell 32 soil increments where collected from
random locations and combined for laboratory analysis. 
2. The dot color represents the incremental sample result for the entire grid cell.
3. All surface soil samples were collected from a 0 - 0.5 feet depth interval

Notes
Compound Residential*

mg/kg
Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Aluminum 7700 110000 3000
Arsenic 0.68 3 0.0015
Cobalt 2.3 35 0.027
Copper 310 4700 2.8
Iron 5500 82000 35
Lead 400 800 --
Manganese 180 2600 2.8
Thallium 0.078 1.2 0.0014
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Scale: AS SHOWN

* - EPA Residential RSLs
** - EPA Industrial RSLs
*** - EPA Protection of Groundwater Risk-Based RSLs
EPA - Environmental Protection Agency
RSL - Regional Screening Levels
PAH - Polycyclic Aromatic Hydrocarbon
mg/kg - Milligrams/Kilograms

 - Operational Grid Cell
1. Within each operational grid cell 32 soil increments where collected from
random locations and combined for laboratory analysis. 
2. The dot color represents the incremental sample result for the entire grid cell.
3. All shallow soil samples were collected from a 0.5 - 2 feet depth interval

Notes
Compound Residential*

mg/kg
Industrial**
mg/kg

Protection of 
Groundwater***

mg/kg
Aluminum 7700 110000 3000
Arsenic 0.68 3 0.0015
Cobalt 2.3 35 0.027
Copper 310 4700 2.8
Iron 5500 82000 35
Lead 400 800 --
Manganese 180 2600 2.8
Thallium 0.078 1.2 0.0014

Concentration Legend

Below Protection of Groundwater
Analyte Not Detected

Below EPA Residential RSL
Exceeds EPA Residential RSL
Exceeds EPA Industrial RSL
Result is 10x or Greater than Industrial RSL
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Table O.  ProUCL Outputs for Lead Sieved Vs Bulk Concentration Comparisons
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
      2000 Aluminum Drive, Columbia Falls, MT
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38

39

A B C D E F G H I J K L

From File   Lead Data_121216.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/9/2017 10:53:31 AM

General Statistics

Total Number of Observations      36 Number of Distinct Observations      15

Number of Bootstrap Operations   2000

Lead Ratio

Maximum       5.1 Median       1.1

SD       1.028 Std. Error of Mean       0.171

Number of Missing Observations       0

Minimum       0.7 Mean       1.428

Normal GOF Test

Shapiro Wilk Test Statistic       0.662 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.935 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.72 Skewness       2.396

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.289 Lilliefors GOF Test

5% Lilliefors Critical Value       0.145 Data Not Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.612 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.717    95% Adjusted-CLT UCL (Chen-1995)       1.783

   95% Modified-t UCL (Johnson-1978)       1.729

5% K-S Critical Value       0.148 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.219 Kolmogorov-Smirnov Gamma GOF Test
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Table O.  ProUCL Outputs for Lead Sieved Vs Bulk Concentration Comparisons
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
      2000 Aluminum Drive, Columbia Falls, MT
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A B C D E F G H I J K L

Theta hat (MLE)       0.43 Theta star (bias corrected MLE)       0.466

nu hat (MLE)    239.1 nu star (bias corrected)    220.5

Gamma Statistics

k hat (MLE)       3.321 k star (bias corrected MLE)       3.063

Adjusted Level of Significance      0.0428 Adjusted Chi Square Value    185.8

MLE Mean (bias corrected)       1.428 MLE Sd (bias corrected)       0.816

Approximate Chi Square Value (0.05)    187.2

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.848 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.682    95% Adjusted Gamma UCL (use when n<50)       1.695

5% Lilliefors Critical Value       0.145 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.935 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.172 Lilliefors Lognormal GOF Test

Maximum of Logged Data       1.629 SD of logged Data       0.513

Lognormal Statistics

Minimum of Logged Data     -0.357 Mean of logged Data       0.198

   95% Chebyshev (MVUE) UCL       1.927  97.5% Chebyshev (MVUE) UCL       2.161

   99% Chebyshev (MVUE) UCL       2.621

Assuming Lognormal Distribution

   95% H-UCL       1.643    90% Chebyshev (MVUE) UCL       1.758

   95% CLT UCL       1.71    95% Jackknife UCL       1.717

   95% Standard Bootstrap UCL       1.71    95% Bootstrap-t UCL       1.886

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       1.942    95% Chebyshev(Mean, Sd) UCL       2.175

 97.5% Chebyshev(Mean, Sd) UCL       2.498    99% Chebyshev(Mean, Sd) UCL       3.133

   95% Hall's Bootstrap UCL       1.82    95% Percentile Bootstrap UCL       1.728

   95% BCA Bootstrap UCL       1.797

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       2.175
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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A B C D E F G H I J K L

Coverage   90%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   BG Input_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.112/5/2016 9:06:34 AM

Critical Values for Background Threshold Values (BTVs)

209       2.582 d2max (for USL)       2.032

Coefficient of Variation       0.196 Skewness       1.209

Mean of logged Data       9.962 SD of logged Data       0.184

Maximum  29200 Third Quartile  22100

Mean  21525 SD   4228

Minimum  17300 First Quartile  19225

Second Largest  26900 Median  20300

Aluminum (0 - 0.5)

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

Gamma GOF Test

   95% UPL (t)  30022 95% Percentile (z)  28480

   95% USL  30116 99% Percentile (z)  31362

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  32443 90% Percentile (z)  26944

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.346 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.824 Shapiro Wilk GOF Test

ROUX ASSOCIATES, INC. Page 1 of 63  2476.0001Y002.142/WKB



Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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A B C D E F G H I J K L
A-D Test Statistic       0.691 Anderson-Darling Gamma GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  30413 90% Percentile  27812

MLE Mean (bias corrected)  21525 MLE Sd (bias corrected)   4765

Theta hat (MLE)    661.9 Theta star (bias corrected MLE)   1055

nu hat (MLE)    520.3 nu star (bias corrected)    326.5

Gamma Statistics

k hat (MLE)      32.52 k star (bias corrected MLE)      20.41

5% K-S Critical Value       0.294 Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.336 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  34072 90% Percentile (z)  26826

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.322 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.858 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  33568

   95% WH USL  30526    95% HW USL  30588

   95% Hawkins Wixley (HW) Approx. Gamma UPL  30473 95% Percentile  29915

   95% WH Approx. Gamma UTL with   90% Coverage  33417 99% Percentile  34131

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

   95% UPL (t)  30668 95% Percentile (z)  28680

   95% USL  30793 99% Percentile (z)  32508
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

A B C D E F G H I J K L

   95% UPL  29200 90% Percentile  27590

90% Chebyshev UPL  34980 95% Percentile  28395

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  29200    95% BCA Bootstrap UTL with   90% Coverage  29200

Order of Statistic, r       8    95% UTL with   90% Coverage  29200

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Upper Limits for Background Threshold Values

Second Largest  19600 Median  17750

Maximum  30900 Third Quartile  19075

Total Number of Observations       8 Number of Distinct Observations       8

Minimum  11700 First Quartile  16100

represents a background data set and when many onsite observations need to be compared with the BTV.

Aluminum (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  41074 99% Percentile  29039

   95% USL  29200

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.302 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.828 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       9.795 SD of logged Data       0.273

Mean  18575 SD   5571

Coefficient of Variation       0.3 Skewness       1.66

Gamma Statistics

k hat (MLE)      14.7 k star (bias corrected MLE)       9.27

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.259 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.524 Anderson-Darling Gamma GOF Test

   95% UPL (t)  29770 95% Percentile (z)  27738

   95% USL  29893 99% Percentile (z)  31535

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  32959 90% Percentile (z)  25714

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.909 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  35085

   95% WH USL  30598    95% HW USL  30740

   95% Hawkins Wixley (HW) Approx. Gamma UPL  30574 95% Percentile  29614

   95% WH Approx. Gamma UTL with   90% Coverage  34747 99% Percentile  35622

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  30439 90% Percentile  26696

MLE Mean (bias corrected)  18575 MLE Sd (bias corrected)   6101

Theta hat (MLE)   1264 Theta star (bias corrected MLE)   2004

nu hat (MLE)    235.2 nu star (bias corrected)    148.3

Order of Statistic, r       8    95% UTL with   90% Coverage  30900

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  31080 95% Percentile (z)  28132

   95% USL  31269 99% Percentile (z)  33891

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  36343 90% Percentile (z)  25473

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.249 Lilliefors Lognormal GOF Test

95% Chebyshev UPL  44330 99% Percentile  30109

   95% UPL  30900 90% Percentile  22990

90% Chebyshev UPL  36301 95% Percentile  26945

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  30900    95% BCA Bootstrap UTL with   90% Coverage  30900
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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represents a background data set and when many onsite observations need to be compared with the BTV.

Aluminum (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

   95% USL  30900

Normal GOF Test

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       8.837 SD of logged Data       0.395

Mean   7389 SD   3100

Coefficient of Variation       0.42 Skewness       1.293

Second Largest   9010 Median   6655

Maximum  13800 Third Quartile   8538

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   3840 First Quartile   5708

5% A-D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.173 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.221 Anderson-Darling Gamma GOF Test

   95% UPL (t)  13618 95% Percentile (z)  12487

   95% USL  13687 99% Percentile (z)  14600

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  15392 90% Percentile (z)  11361

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.208 Lilliefors GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL  14594 95% Percentile  13787

   95% WH Approx. Gamma UTL with   90% Coverage  17207 99% Percentile  17606

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  14426 90% Percentile  11986

MLE Mean (bias corrected)   7389 MLE Sd (bias corrected)   3433

Theta hat (MLE)   1015 Theta star (bias corrected MLE)   1595

nu hat (MLE)    116.5 nu star (bias corrected)      74.14

Gamma Statistics

k hat (MLE)       7.28 k star (bias corrected MLE)       4.633

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

   95% UPL (t)  15248 95% Percentile (z)  13200

   95% USL  15382 99% Percentile (z)  17284

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  19123 90% Percentile (z)  11434

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.147 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  17587

   95% WH USL  14528    95% HW USL  14702

95% Chebyshev UPL  21720 99% Percentile  13465

   95% USL  13800

   95% UPL  13800 90% Percentile  10447

90% Chebyshev UPL  17252 95% Percentile  12124

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  13800    95% BCA Bootstrap UTL with   90% Coverage  13800

Order of Statistic, r       8    95% UTL with   90% Coverage  13800

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

represents a background data set and when many onsite observations need to be compared with the BTV.

Antimony (0 - 0.5)

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
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Minimum Detect     N/A    Minimum Non-Detect       0.35

Maximum Detect     N/A    Maximum Non-Detect       0.5

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       6

General Statistics

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       5

Antimony (0.5 - 2)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony (0 - 0.5) was not processed!

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       4

Antimony (10 - 12)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony (0.5 - 2) was not processed!

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

Minimum Detect     N/A    Minimum Non-Detect       0.36

Maximum Detect     N/A    Maximum Non-Detect       0.51

Arsenic (0 - 0.5)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony (10 - 12) was not processed!

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

Minimum Detect     N/A    Minimum Non-Detect       0.32

Maximum Detect     N/A    Maximum Non-Detect       0.35

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.609 SD of logged Data       0.283

Mean       5.163 SD       1.317

Coefficient of Variation       0.255 Skewness     -0.334

Second Largest       6.4 Median       4.9

Maximum       7.1 Third Quartile       6.025

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       2.8 First Quartile       4.725

Gamma GOF Test

   95% UPL (t)       7.809 95% Percentile (z)       7.329

   95% USL       7.838 99% Percentile (z)       8.226

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       8.563 90% Percentile (z)       6.85

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk GOF Test
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A-D Test Statistic       0.354 Anderson-Darling Gamma GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       8.362 90% Percentile       7.355

MLE Mean (bias corrected)       5.163 MLE Sd (bias corrected)       1.648

Theta hat (MLE)       0.332 Theta star (bias corrected MLE)       0.526

nu hat (MLE)    249.1 nu star (bias corrected)    157

Gamma Statistics

k hat (MLE)      15.57 k star (bias corrected MLE)       9.814

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.203 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      10.39 90% Percentile (z)       7.185

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.231 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage       9.697

   95% WH USL       8.405    95% HW USL       8.508

   95% Hawkins Wixley (HW) Approx. Gamma UPL       8.463 95% Percentile       8.138

   95% WH Approx. Gamma UTL with   90% Coverage       9.516 99% Percentile       9.746

   95% UPL       7.1 90% Percentile       6.61

90% Chebyshev UPL       9.353 95% Percentile       6.855

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       7.1    95% BCA Bootstrap UTL with   90% Coverage       7.1

Order of Statistic, r       8    95% UTL with   90% Coverage       7.1

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       8.831 95% Percentile (z)       7.965

   95% USL       8.887 99% Percentile (z)       9.661

Second Largest       6 Median       5.3

Maximum       6.8 Third Quartile       5.7

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       2.2 First Quartile       4.625

represents a background data set and when many onsite observations need to be compared with the BTV.

Arsenic (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      11.25 99% Percentile       7.051

   95% USL       7.1

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.201 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.573 SD of logged Data       0.345

Mean       5.038 SD       1.366

Coefficient of Variation       0.271 Skewness     -1.238

Gamma Statistics

k hat (MLE)      11.57 k star (bias corrected MLE)       7.313

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.238 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.634 Anderson-Darling Gamma GOF Test

   95% UPL (t)       7.782 95% Percentile (z)       7.284

   95% USL       7.812 99% Percentile (z)       8.215

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       8.564 90% Percentile (z)       6.788

Theta hat (MLE)       0.436 Theta star (bias corrected MLE)       0.689
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.793 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      10.42

   95% WH USL       8.778    95% HW USL       8.968

   95% Hawkins Wixley (HW) Approx. Gamma UPL       8.913 95% Percentile       8.441

   95% WH Approx. Gamma UTL with   90% Coverage      10.1 99% Percentile      10.35

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       8.727 90% Percentile       7.523

MLE Mean (bias corrected)       5.038 MLE Sd (bias corrected)       1.863

nu hat (MLE)    185.1 nu star (bias corrected)    117

Order of Statistic, r       8    95% UTL with   90% Coverage       6.8

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       9.635 95% Percentile (z)       8.498

   95% USL       9.709 99% Percentile (z)      10.75

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      11.74 90% Percentile (z)       7.498

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Arsenic (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      11.35 99% Percentile       6.744

   95% USL       6.8

   95% UPL       6.8 90% Percentile       6.24

90% Chebyshev UPL       9.384 95% Percentile       6.52

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       6.8    95% BCA Bootstrap UTL with   90% Coverage       6.8

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.335 SD of logged Data       0.311

Mean       3.95 SD       1.074

Coefficient of Variation       0.272 Skewness     -0.709

Second Largest       4.7 Median       4.3

Maximum       5.3 Third Quartile       4.625

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       2.1 First Quartile       3.325

Gamma GOF Test

A-D Test Statistic       0.425 Anderson-Darling Gamma GOF Test

   95% UPL (t)       6.109 95% Percentile (z)       5.717

   95% USL       6.133 99% Percentile (z)       6.449

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       6.724 90% Percentile (z)       5.327

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.196 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       6.648 90% Percentile       5.78

MLE Mean (bias corrected)       3.95 MLE Sd (bias corrected)       1.373

Theta hat (MLE)       0.301 Theta star (bias corrected MLE)       0.477

nu hat (MLE)    209.7 nu star (bias corrected)    132.4

Gamma Statistics

k hat (MLE)      13.11 k star (bias corrected MLE)       8.276

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.217 Kolmogorov-Smirnov Gamma GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage       7.814

   95% WH USL       6.685    95% HW USL       6.785

   95% Hawkins Wixley (HW) Approx. Gamma UPL       6.746 95% Percentile       6.446

   95% WH Approx. Gamma UTL with   90% Coverage       7.639 99% Percentile       7.822
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Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage       8.49 90% Percentile (z)       5.664

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.221 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% UPL       5.3 90% Percentile       4.88

90% Chebyshev UPL       7.369 95% Percentile       5.09

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       5.3    95% BCA Bootstrap UTL with   90% Coverage       5.3

Order of Statistic, r       8    95% UTL with   90% Coverage       5.3

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       7.104 95% Percentile (z)       6.342

   95% USL       7.154 99% Percentile (z)       7.841

Second Largest    429 Median    283.5

Maximum    429 Third Quartile    367.5

Total Number of Observations       8 Number of Distinct Observations       7

Minimum    195 First Quartile    241

represents a background data set and when many onsite observations need to be compared with the BTV.

Barium (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       8.917 99% Percentile       5.258

   95% USL       5.3

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.197 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.907 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       5.684 SD of logged Data       0.288

Mean    305.1 SD      88.62

Coefficient of Variation       0.29 Skewness       0.508

Gamma Statistics

k hat (MLE)      13.89 k star (bias corrected MLE)       8.762

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.174 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.307 Anderson-Darling Gamma GOF Test

   95% UPL (t)    483.2 95% Percentile (z)    450.9

   95% USL    485.2 99% Percentile (z)    511.3

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    533.9 90% Percentile (z)    418.7

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.939 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    588.7

   95% WH USL    509.5    95% HW USL    513.6

   95% Hawkins Wixley (HW) Approx. Gamma UPL    510.8 95% Percentile    492.1

   95% WH Approx. Gamma UTL with   90% Coverage    580.4 99% Percentile    594.5

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    506.8 90% Percentile    442.4

MLE Mean (bias corrected)    305.1 MLE Sd (bias corrected)    103.1

Theta hat (MLE)      21.97 Theta star (bias corrected MLE)      34.82

nu hat (MLE)    222.2 nu star (bias corrected)    140.2

Background Statistics assuming Lognormal Distribution

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.155 Lilliefors Lognormal GOF Test
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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Order of Statistic, r       8    95% UTL with   90% Coverage    429

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    524.8 95% Percentile (z)    472.5

   95% USL    528.2 99% Percentile (z)    575

   95% UTL with   90% Coverage    618.9 90% Percentile (z)    425.6

represents a background data set and when many onsite observations need to be compared with the BTV.

Barium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    714.9 99% Percentile    429

   95% USL    429

   95% UPL    429 90% Percentile    429

90% Chebyshev UPL    587.1 95% Percentile    429

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    429    95% BCA Bootstrap UTL with   90% Coverage    429

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       5.47 SD of logged Data       0.42

Mean    255.6 SD    101.9

Coefficient of Variation       0.399 Skewness       0.492

Second Largest    305 Median    266.5

Maximum    440 Third Quartile    303.5

Total Number of Observations       8 Number of Distinct Observations       8

Minimum    120 First Quartile    180

Gamma GOF Test

A-D Test Statistic       0.245 Anderson-Darling Gamma GOF Test

   95% UPL (t)    460.5 95% Percentile (z)    423.3

   95% USL    462.7 99% Percentile (z)    492.8

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    518.8 90% Percentile (z)    386.3

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    506.7 90% Percentile    418.6

MLE Mean (bias corrected)    255.6 MLE Sd (bias corrected)    121.6

Theta hat (MLE)      36.88 Theta star (bias corrected MLE)      57.89

nu hat (MLE)    110.9 nu star (bias corrected)      70.66

Gamma Statistics

k hat (MLE)       6.932 k star (bias corrected MLE)       4.416

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.172 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    703.1 90% Percentile (z)    407

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.177 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    625.2

   95% WH USL    510.3    95% HW USL    520

   95% Hawkins Wixley (HW) Approx. Gamma UPL    516 95% Percentile    482.9

   95% WH Approx. Gamma UTL with   90% Coverage    606.4 99% Percentile    619.5

Order of Statistic, r       8    95% UTL with   90% Coverage    440

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    552.7 95% Percentile (z)    474.1

   95% USL    557.9 99% Percentile (z)    631.4
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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   95% UPL    440 90% Percentile    345.5

90% Chebyshev UPL    580 95% Percentile    392.8

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    440    95% BCA Bootstrap UTL with   90% Coverage    440

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Second Largest      87 Median      64.85

Maximum    172 Third Quartile      81.75

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      30.3 First Quartile      44.58

represents a background data set and when many onsite observations need to be compared with the BTV.

Barium (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    726.9 99% Percentile    430.6

   95% USL    440

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.254 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.823 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       4.165 SD of logged Data       0.531

Mean      73.39 SD      44.27

Coefficient of Variation       0.603 Skewness       1.82

Gamma Statistics

k hat (MLE)       3.969 k star (bias corrected MLE)       2.564

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.178 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.301 Anderson-Darling Gamma GOF Test

   95% UPL (t)    162.3 95% Percentile (z)    146.2

   95% USL    163.3 99% Percentile (z)    176.4

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    187.7 90% Percentile (z)    130.1

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    222.5

   95% WH USL    174.2    95% HW USL    177

   95% Hawkins Wixley (HW) Approx. Gamma UPL    175.3 95% Percentile    161.3

   95% WH Approx. Gamma UTL with   90% Coverage    215.7 99% Percentile    219.1

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    172.7 90% Percentile    134.8

MLE Mean (bias corrected)      73.39 MLE Sd (bias corrected)      45.83

Theta hat (MLE)      18.49 Theta star (bias corrected MLE)      28.62

nu hat (MLE)      63.5 nu star (bias corrected)      41.02

Order of Statistic, r       8    95% UTL with   90% Coverage    172

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    186.9 95% Percentile (z)    154

   95% USL    189.1 99% Percentile (z)    221.1

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    253.3 90% Percentile (z)    127

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

95% Chebyshev UPL    278.1 99% Percentile    166.1

   95% USL    172

   95% UPL    172 90% Percentile    112.5

90% Chebyshev UPL    214.3 95% Percentile    142.3

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    172    95% BCA Bootstrap UTL with   90% Coverage    172
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Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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represents a background data set and when many onsite observations need to be compared with the BTV.

Beryllium (0 - 0.5)

General Statistics

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data     -0.186 SD of logged Data       0.239

Mean       0.851 SD       0.205

Coefficient of Variation       0.241 Skewness       0.456

Second Largest       0.98 Median       0.86

Maximum       1.2 Third Quartile       0.973

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       0.63 First Quartile       0.658

Gamma GOF Test

A-D Test Statistic       0.471 Anderson-Darling Gamma GOF Test

   95% UPL (t)       1.264 95% Percentile (z)       1.189

   95% USL       1.268 99% Percentile (z)       1.329

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       1.381 90% Percentile (z)       1.114

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.895 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       1.309 90% Percentile       1.169

MLE Mean (bias corrected)       0.851 MLE Sd (bias corrected)       0.24

Theta hat (MLE)      0.0424 Theta star (bias corrected MLE)      0.0674

nu hat (MLE)    321.2 nu star (bias corrected)    202.1

Gamma Statistics

k hat (MLE)      20.07 k star (bias corrected MLE)      12.63

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.221 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage       1.539 90% Percentile (z)       1.128

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.896 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage       1.486

   95% WH USL       1.315    95% HW USL       1.323

   95% Hawkins Wixley (HW) Approx. Gamma UPL       1.317 95% Percentile       1.28

   95% WH Approx. Gamma UTL with   90% Coverage       1.471 99% Percentile       1.505

   95% UPL       1.2 90% Percentile       1.046

90% Chebyshev UPL       1.504 95% Percentile       1.123

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       1.2    95% BCA Bootstrap UTL with   90% Coverage       1.2

Order of Statistic, r       8    95% UTL with   90% Coverage       1.2

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       1.342 95% Percentile (z)       1.23

   95% USL       1.349 99% Percentile (z)       1.448

Total Number of Observations       8 Number of Distinct Observations       8

represents a background data set and when many onsite observations need to be compared with the BTV.

Beryllium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       1.8 99% Percentile       1.185

   95% USL       1.2
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     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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Second Largest       0.87 Median       0.685

Maximum       1.2 Third Quartile       0.825

Minimum       0.35 First Quartile       0.545

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.142 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.966 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data     -0.413 SD of logged Data       0.386

Mean       0.705 SD       0.266

Coefficient of Variation       0.377 Skewness       0.67

Gamma Statistics

k hat (MLE)       8.054 k star (bias corrected MLE)       5.117

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.13 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.152 Anderson-Darling Gamma GOF Test

   95% UPL (t)       1.239 95% Percentile (z)       1.142

   95% USL       1.245 99% Percentile (z)       1.324

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       1.391 90% Percentile (z)       1.046

   95% HW Approx. Gamma UTL with   90% Coverage       1.627

   95% WH USL       1.349    95% HW USL       1.369

   95% Hawkins Wixley (HW) Approx. Gamma UPL       1.36 95% Percentile       1.283

   95% WH Approx. Gamma UTL with   90% Coverage       1.587 99% Percentile       1.623

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       1.34 90% Percentile       1.122

MLE Mean (bias corrected)       0.705 MLE Sd (bias corrected)       0.312

Theta hat (MLE)      0.0875 Theta star (bias corrected MLE)       0.138

nu hat (MLE)    128.9 nu star (bias corrected)      81.88

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       1.436 95% Percentile (z)       1.248

   95% USL       1.448 99% Percentile (z)       1.623

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage       1.791 90% Percentile (z)       1.085

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.988 Shapiro Wilk Lognormal GOF Test

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       1.934 99% Percentile       1.177

   95% USL       1.2

   95% UPL       1.2 90% Percentile       0.969

90% Chebyshev UPL       1.551 95% Percentile       1.085

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       1.2    95% BCA Bootstrap UTL with   90% Coverage       1.2

Order of Statistic, r       8    95% UTL with   90% Coverage       1.2

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Mean of logged Data     -1.086 SD of logged Data       0.291

Mean       0.35 SD      0.0994

Coefficient of Variation       0.284 Skewness       0.251

Second Largest       0.48 Median       0.35

Maximum       0.49 Third Quartile       0.398

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       0.22 First Quartile       0.285

represents a background data set and when many onsite observations need to be compared with the BTV.

Beryllium (10 - 12)

General Statistics

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032
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   95% UPL (t)       0.55 95% Percentile (z)       0.514

   95% USL       0.552 99% Percentile (z)       0.581

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       0.607 90% Percentile (z)       0.477

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

MLE Mean (bias corrected)       0.35 MLE Sd (bias corrected)       0.118

Theta hat (MLE)      0.0252 Theta star (bias corrected MLE)      0.0399

nu hat (MLE)    222.5 nu star (bias corrected)    140.4

Gamma Statistics

k hat (MLE)      13.9 k star (bias corrected MLE)       8.774

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.158 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.137 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage       0.676

   95% WH USL       0.584    95% HW USL       0.59

   95% Hawkins Wixley (HW) Approx. Gamma UPL       0.587 95% Percentile       0.564

   95% WH Approx. Gamma UTL with   90% Coverage       0.666 99% Percentile       0.682

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       0.581 90% Percentile       0.507

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       0.49    95% BCA Bootstrap UTL with   90% Coverage       0.49

Order of Statistic, r       8    95% UTL with   90% Coverage       0.49

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       0.606 95% Percentile (z)       0.545

   95% USL       0.61 99% Percentile (z)       0.665

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage       0.716 90% Percentile (z)       0.49

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       6

represents a background data set and when many onsite observations need to be compared with the BTV.

Cadmium (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       0.81 99% Percentile       0.489

   95% USL       0.49

   95% UPL       0.49 90% Percentile       0.483

90% Chebyshev UPL       0.666 95% Percentile       0.487

Cadmium (0.5 - 2)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium (0 - 0.5) was not processed!

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

Minimum Detect     N/A    Minimum Non-Detect       0.26

Maximum Detect     N/A    Maximum Non-Detect       0.38

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

ROUX ASSOCIATES, INC. Page 13 of 63  2476.0001Y002.142/WKB



Table P. ProUCL Outputs for Background Threshold Values
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT
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General Statistics

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

Minimum Detect     N/A    Minimum Non-Detect       0.27

Maximum Detect     N/A    Maximum Non-Detect       0.39

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       6

Minimum Detect     N/A    Minimum Non-Detect       0.24

Maximum Detect     N/A    Maximum Non-Detect       0.27

Number of Detects       0 Number of Non-Detects       8

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       4

Cadmium (10 - 12)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium (0.5 - 2) was not processed!

Second Largest   6000 Median   4530

Maximum  17200 Third Quartile   5888

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   2570 First Quartile   3465

Calcium (0 - 0.5)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium (10 - 12) was not processed!

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Variance Detected     N/A    Percent Non-Detects    100%

Mean Detected     N/A    SD Detected     N/A    

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.666 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       8.505 SD of logged Data       0.589

Mean   5938 SD   4730

Coefficient of Variation       0.797 Skewness       2.423

Gamma Statistics

k hat (MLE)       2.877 k star (bias corrected MLE)       1.882

5% K-S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.722 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.29 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.735 Anderson-Darling Gamma GOF Test

   95% UPL (t)  15441 95% Percentile (z)  13717

   95% USL  15546 99% Percentile (z)  16940

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  18149 90% Percentile (z)  11999

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.866 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  20457

   95% WH USL  15717    95% HW USL  15821

   95% Hawkins Wixley (HW) Approx. Gamma UPL  15653 95% Percentile  14359

   95% WH Approx. Gamma UTL with   90% Coverage  19982 99% Percentile  20246

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  15559 90% Percentile  11715

MLE Mean (bias corrected)   5938 MLE Sd (bias corrected)   4328

Theta hat (MLE)   2063 Theta star (bias corrected MLE)   3155

nu hat (MLE)      46.04 nu star (bias corrected)      30.11
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Order of Statistic, r       8    95% UTL with   90% Coverage  17200

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Gamma Distribution at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  16149 95% Percentile (z)  13026

   95% USL  16361 99% Percentile (z)  19464

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  22629 90% Percentile (z)  10515

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.246 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Calcium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  27804 99% Percentile  16416

   95% USL  17200

   95% UPL  17200 90% Percentile   9360

90% Chebyshev UPL  20987 95% Percentile  13280

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  17200    95% BCA Bootstrap UTL with   90% Coverage  17200

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       8.247 SD of logged Data       0.559

Mean   4430 SD   2907

Coefficient of Variation       0.656 Skewness       1.876

Second Largest   5820 Median   3375

Maximum  10900 Third Quartile   5003

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   1830 First Quartile   2873

Gamma GOF Test

A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

   95% UPL (t)  10271 95% Percentile (z)   9211

   95% USL  10336 99% Percentile (z)  11192

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  11935 90% Percentile (z)   8155

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.237 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.805 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  10873 90% Percentile   8363

MLE Mean (bias corrected)   4430 MLE Sd (bias corrected)   2939

Theta hat (MLE)   1265 Theta star (bias corrected MLE)   1949

nu hat (MLE)      56.05 nu star (bias corrected)      36.36

Gamma Statistics

k hat (MLE)       3.503 k star (bias corrected MLE)       2.273

5% K-S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.202 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  16141 90% Percentile (z)   7806

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.166 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  14165

   95% WH USL  10975    95% HW USL  11142

   95% Hawkins Wixley (HW) Approx. Gamma UPL  11031 95% Percentile  10097

   95% WH Approx. Gamma UTL with   90% Coverage  13727 99% Percentile  13913

   95% UPL (t)  11723 95% Percentile (z)   9562

   95% USL  11869 99% Percentile (z)  13993
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   95% UPL  10900 90% Percentile   7344

90% Chebyshev UPL  13679 95% Percentile   9122

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  10900    95% BCA Bootstrap UTL with   90% Coverage  10900

Order of Statistic, r       8    95% UTL with   90% Coverage  10900

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Second Largest  29200 Median  14500

Maximum  32300 Third Quartile  20125

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   9280 First Quartile   9390

represents a background data set and when many onsite observations need to be compared with the BTV.

Calcium (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  17869 99% Percentile  10544

   95% USL  10900

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.243 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.819 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       9.624 SD of logged Data       0.498

Mean  16950 SD   9057

Coefficient of Variation       0.534 Skewness       1.047

Gamma Statistics

k hat (MLE)       4.553 k star (bias corrected MLE)       2.929

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.211 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.543 Anderson-Darling Gamma GOF Test

   95% UPL (t)  35150 95% Percentile (z)  31847

   95% USL  35350 99% Percentile (z)  38019

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  40335 90% Percentile (z)  28557

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.869 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  48647

   95% WH USL  38510    95% HW USL  39145

   95% Hawkins Wixley (HW) Approx. Gamma UPL  38795 95% Percentile  35818

   95% WH Approx. Gamma UTL with   90% Coverage  47181 99% Percentile  47949

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  38185 90% Percentile  30229

MLE Mean (bias corrected)  16950 MLE Sd (bias corrected)   9904

Theta hat (MLE)   3723 Theta star (bias corrected MLE)   5787

nu hat (MLE)      72.84 nu star (bias corrected)      46.86

Order of Statistic, r       8    95% UTL with   90% Coverage  32300

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  41176 95% Percentile (z)  34334

   95% USL  41633 99% Percentile (z)  48219

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  54771 90% Percentile (z)  28648

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.204 Lilliefors Lognormal GOF Test

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  32300    95% BCA Bootstrap UTL with   90% Coverage  32300
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represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  58823 99% Percentile  32083

   95% USL  32300

   95% UPL  32300 90% Percentile  30130

90% Chebyshev UPL  45769 95% Percentile  31215

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.523 SD of logged Data       0.396

Mean      13.23 SD       4.224

Coefficient of Variation       0.319 Skewness     -0.812

Second Largest      16.9 Median      14.3

Maximum      18.3 Third Quartile      15.85

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       5.4 First Quartile      10.83

Gamma GOF Test

A-D Test Statistic       0.413 Anderson-Darling Gamma GOF Test

   95% UPL (t)      21.71 95% Percentile (z)      20.17

   95% USL      21.81 99% Percentile (z)      23.05

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      24.13 90% Percentile (z)      18.64

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      24.65 90% Percentile      20.77

MLE Mean (bias corrected)      13.23 MLE Sd (bias corrected)       5.638

Theta hat (MLE)       1.526 Theta star (bias corrected MLE)       2.404

nu hat (MLE)    138.7 nu star (bias corrected)      88.02

Gamma Statistics

k hat (MLE)       8.669 k star (bias corrected MLE)       5.501

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.209 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      34.63 90% Percentile (z)      20.7

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.197 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      30.11

   95% WH USL      24.81    95% HW USL      25.42

   95% Hawkins Wixley (HW) Approx. Gamma UPL      25.24 95% Percentile      23.65

   95% WH Approx. Gamma UTL with   90% Coverage      29.05 99% Percentile      29.72

   95% UPL      18.3 90% Percentile      17.32

90% Chebyshev UPL      26.67 95% Percentile      17.81

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      18.3    95% BCA Bootstrap UTL with   90% Coverage      18.3

Order of Statistic, r       8    95% UTL with   90% Coverage      18.3

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      27.61 95% Percentile (z)      23.9

   95% USL      27.86 99% Percentile (z)      31.3

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      32.75 99% Percentile      18.2

   95% USL      18.3
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A B C D E F G H I J K L

Second Largest      16.3 Median      12.5

Maximum      20.9 Third Quartile      15.55

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       4.9 First Quartile      10.55

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium (0.5 - 2)

General Statistics

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.979 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.484 SD of logged Data       0.436

Mean      12.9 SD       4.814

Coefficient of Variation       0.373 Skewness      0.0268

Gamma Statistics

k hat (MLE)       6.963 k star (bias corrected MLE)       4.435

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.187 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

   95% UPL (t)      22.57 95% Percentile (z)      20.82

   95% USL      22.68 99% Percentile (z)      24.1

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      25.33 90% Percentile (z)      19.07

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      31.73

   95% WH USL      25.72    95% HW USL      26.37

   95% Hawkins Wixley (HW) Approx. Gamma UPL      26.17 95% Percentile      24.34

   95% WH Approx. Gamma UTL with   90% Coverage      30.54 99% Percentile      31.21

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      25.53 90% Percentile      21.11

MLE Mean (bias corrected)      12.9 MLE Sd (bias corrected)       6.125

Theta hat (MLE)       1.853 Theta star (bias corrected MLE)       2.909

nu hat (MLE)    111.4 nu star (bias corrected)      70.96

Order of Statistic, r       8    95% UTL with   90% Coverage      20.9

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      28.81 95% Percentile (z)      24.57

   95% USL      29.09 99% Percentile (z)      33.08

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      36.99 90% Percentile (z)      20.97

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.222 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      35.16 99% Percentile      20.58

   95% USL      20.9

   95% UPL      20.9 90% Percentile      17.68

90% Chebyshev UPL      28.22 95% Percentile      19.29

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      20.9    95% BCA Bootstrap UTL with   90% Coverage      20.9

Second Largest      14 Median       9.6

Maximum      21.3 Third Quartile      11.75

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       6.3 First Quartile       7.15
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Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.294 SD of logged Data       0.409

Mean      10.73 SD       4.969

Coefficient of Variation       0.463 Skewness       1.587

Gamma GOF Test

A-D Test Statistic       0.354 Anderson-Darling Gamma GOF Test

   95% UPL (t)      20.71 95% Percentile (z)      18.9

   95% USL      20.82 99% Percentile (z)      22.29

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      23.56 90% Percentile (z)      17.09

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.228 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.842 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      21.62 90% Percentile      17.79

MLE Mean (bias corrected)      10.73 MLE Sd (bias corrected)       5.27

Theta hat (MLE)       1.652 Theta star (bias corrected MLE)       2.59

nu hat (MLE)    103.9 nu star (bias corrected)      66.26

Gamma Statistics

k hat (MLE)       6.492 k star (bias corrected MLE)       4.141

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.718 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.172 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      28.5 90% Percentile (z)      16.74

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.933 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      26.51

   95% WH USL      21.78    95% HW USL      21.98

   95% Hawkins Wixley (HW) Approx. Gamma UPL      21.82 95% Percentile      20.6

   95% WH Approx. Gamma UTL with   90% Coverage      26 99% Percentile      26.6

   95% UPL      21.3 90% Percentile      16.19

90% Chebyshev UPL      26.54 95% Percentile      18.75

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      21.3    95% BCA Bootstrap UTL with   90% Coverage      21.3

Order of Statistic, r       8    95% UTL with   90% Coverage      21.3

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      22.55 95% Percentile (z)      19.42

   95% USL      22.75 99% Percentile (z)      25.67

Second Largest       7 Median       6.15

Maximum       7.2 Third Quartile       6.55

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       2.9 First Quartile       6.025

represents a background data set and when many onsite observations need to be compared with the BTV.

Cobalt (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      33.7 99% Percentile      20.79

   95% USL      21.3

Normal GOF Test

Shapiro Wilk Test Statistic       0.751 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.755 SD of logged Data       0.288

Mean       5.963 SD       1.326

Coefficient of Variation       0.222 Skewness     -2.095
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5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.326 Lilliefors GOF Test

Gamma Statistics

k hat (MLE)      16.56 k star (bias corrected MLE)      10.44

5% K-S Critical Value       0.294 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.363 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.17 Anderson-Darling Gamma GOF Test

   95% UPL (t)       8.626 95% Percentile (z)       8.143

   95% USL       8.655 99% Percentile (z)       9.046

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       9.385 90% Percentile (z)       7.661

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.659 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      11.09

   95% WH USL       9.579    95% HW USL       9.75

   95% Hawkins Wixley (HW) Approx. Gamma UPL       9.699 95% Percentile       9.287

   95% WH Approx. Gamma UTL with   90% Coverage      10.81 99% Percentile      11.07

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       9.532 90% Percentile       8.416

MLE Mean (bias corrected)       5.963 MLE Sd (bias corrected)       1.846

Theta hat (MLE)       0.36 Theta star (bias corrected MLE)       0.571

nu hat (MLE)    265 nu star (bias corrected)    167

Order of Statistic, r       8    95% UTL with   90% Coverage       7.2

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      10.32 95% Percentile (z)       9.292

   95% USL      10.39 99% Percentile (z)      11.31

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      12.17 90% Percentile (z)       8.368

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.379 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Cobalt (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      12.09 99% Percentile       7.186

   95% USL       7.2

   95% UPL       7.2 90% Percentile       7.06

90% Chebyshev UPL      10.18 95% Percentile       7.13

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       7.2    95% BCA Bootstrap UTL with   90% Coverage       7.2

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.768 SD of logged Data       0.316

Mean       6.075 SD       1.487

Coefficient of Variation       0.245 Skewness     -1.746

Second Largest       7.2 Median       6.3

Maximum       7.4 Third Quartile       7.2

Total Number of Observations       8 Number of Distinct Observations       6

Minimum       2.8 First Quartile       5.8

   95% UPL (t)       9.063 95% Percentile (z)       8.521

   95% USL       9.096 99% Percentile (z)       9.534

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       9.914 90% Percentile (z)       7.98

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.224 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.814 Shapiro Wilk GOF Test
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Gamma GOF Test

A-D Test Statistic       0.877 Anderson-Darling Gamma GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      10.1 90% Percentile       8.817

MLE Mean (bias corrected)       6.075 MLE Sd (bias corrected)       2.059

Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.698

nu hat (MLE)    220.8 nu star (bias corrected)    139.3

Gamma Statistics

k hat (MLE)      13.8 k star (bias corrected MLE)       8.707

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.715 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.268 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      13.24 90% Percentile (z)       8.781

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.296 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.717 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      11.91

   95% WH USL      10.16    95% HW USL      10.36

   95% Hawkins Wixley (HW) Approx. Gamma UPL      10.3 95% Percentile       9.809

   95% WH Approx. Gamma UTL with   90% Coverage      11.57 99% Percentile      11.86

   95% UPL       7.4 90% Percentile       7.26

90% Chebyshev UPL      10.81 95% Percentile       7.33

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       7.4    95% BCA Bootstrap UTL with   90% Coverage       7.4

Order of Statistic, r       8    95% UTL with   90% Coverage       7.4

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      11.05 95% Percentile (z)       9.849

   95% USL      11.13 99% Percentile (z)      12.22

Second Largest       5.7 Median       4.6

Maximum       5.7 Third Quartile       5.25

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       3.2 First Quartile       3.775

represents a background data set and when many onsite observations need to be compared with the BTV.

Cobalt (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      12.95 99% Percentile       7.386

   95% USL       7.4

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.165 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.934 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.496 SD of logged Data       0.211

Mean       4.55 SD       0.932

Coefficient of Variation       0.205 Skewness    -0.0671

Gamma Statistics

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.172 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.286 Anderson-Darling Gamma GOF Test

   95% UPL (t)       6.423 95% Percentile (z)       6.083

   95% USL       6.443 99% Percentile (z)       6.718

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage       6.956 90% Percentile (z)       5.744
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k hat (MLE)      26.36 k star (bias corrected MLE)      16.56

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.934 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage       7.453

   95% WH USL       6.686    95% HW USL       6.724

   95% Hawkins Wixley (HW) Approx. Gamma UPL       6.696 95% Percentile       6.532

   95% WH Approx. Gamma UTL with   90% Coverage       7.383 99% Percentile       7.547

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL       6.659 90% Percentile       6.029

MLE Mean (bias corrected)       4.55 MLE Sd (bias corrected)       1.118

Theta hat (MLE)       0.173 Theta star (bias corrected MLE)       0.275

nu hat (MLE)    421.7 nu star (bias corrected)    264.9

Order of Statistic, r       8    95% UTL with   90% Coverage       5.7

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       6.823 95% Percentile (z)       6.317

   95% USL       6.855 99% Percentile (z)       7.295

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage       7.699 90% Percentile (z)       5.851

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.152 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Copper (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       8.859 99% Percentile       5.7

   95% USL       5.7

   95% UPL       5.7 90% Percentile       5.7

90% Chebyshev UPL       7.516 95% Percentile       5.7

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       5.7    95% BCA Bootstrap UTL with   90% Coverage       5.7

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.831 SD of logged Data       0.359

Mean      17.89 SD       6.015

Coefficient of Variation       0.336 Skewness       0.156

Second Largest      24.5 Median      17.75

Maximum      27 Third Quartile      21.35

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       9.1 First Quartile      13.73

Gamma GOF Test

A-D Test Statistic       0.148 Anderson-Darling Gamma GOF Test

   95% UPL (t)      29.97 95% Percentile (z)      27.78

   95% USL      30.11 99% Percentile (z)      31.88

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      33.42 90% Percentile (z)      25.6

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.114 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      32.55 90% Percentile      27.63

MLE Mean (bias corrected)      17.89 MLE Sd (bias corrected)       7.291

Theta hat (MLE)       1.883 Theta star (bias corrected MLE)       2.972

nu hat (MLE)    152 nu star (bias corrected)      96.31

Gamma Statistics

k hat (MLE)       9.497 k star (bias corrected MLE)       6.019

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.12 Kolmogorov-Smirnov Gamma GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL      33.04 95% Percentile      31.32

   95% WH Approx. Gamma UTL with   90% Coverage      38.14 99% Percentile      39.04
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Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      42.82 90% Percentile (z)      26.85

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.128 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      39.08

   95% WH USL      32.76    95% HW USL      33.26

   95% UPL      27 90% Percentile      25.25

90% Chebyshev UPL      37.03 95% Percentile      26.13

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      27    95% BCA Bootstrap UTL with   90% Coverage      27

Order of Statistic, r       8    95% UTL with   90% Coverage      27

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      34.87 95% Percentile (z)      30.59

   95% USL      35.15 99% Percentile (z)      39.07

Second Largest      20.6 Median      16.7

Maximum      23 Third Quartile      18.95

Total Number of Observations       8 Number of Distinct Observations       7

Minimum      10.2 First Quartile      10.68

represents a background data set and when many onsite observations need to be compared with the BTV.

Copper (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      45.7 99% Percentile      26.83

   95% USL      27

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.225 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.893 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.718 SD of logged Data       0.327

Mean      15.86 SD       4.977

Coefficient of Variation       0.314 Skewness      0.0573

Gamma Statistics

k hat (MLE)      11.13 k star (bias corrected MLE)       7.042

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.246 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.518 Anderson-Darling Gamma GOF Test

   95% UPL (t)      25.86 95% Percentile (z)      24.05

   95% USL      25.97 99% Percentile (z)      27.44

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      28.71 90% Percentile (z)      22.24

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.872 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      32.84

   95% WH USL      27.91    95% HW USL      28.25

   95% Hawkins Wixley (HW) Approx. Gamma UPL      28.07 95% Percentile      26.8

   95% WH Approx. Gamma UTL with   90% Coverage      32.19 99% Percentile      32.96

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      27.75 90% Percentile      23.84

MLE Mean (bias corrected)      15.86 MLE Sd (bias corrected)       5.978

Theta hat (MLE)       1.425 Theta star (bias corrected MLE)       2.253

nu hat (MLE)    178.1 nu star (bias corrected)    112.7

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.231 Lilliefors Lognormal GOF Test
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Order of Statistic, r       8    95% UTL with   90% Coverage      23

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      29.25 95% Percentile (z)      25.96

   95% USL      29.46 99% Percentile (z)      32.44

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      35.28 90% Percentile (z)      23.05

represents a background data set and when many onsite observations need to be compared with the BTV.

Copper (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      38.87 99% Percentile      22.83

   95% USL      23

   95% UPL      23 90% Percentile      21.32

90% Chebyshev UPL      31.7 95% Percentile      22.16

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      23    95% BCA Bootstrap UTL with   90% Coverage      23

Normal GOF Test

Shapiro Wilk Test Statistic       0.962 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.325 SD of logged Data       0.464

Mean      11.06 SD       4.066

Coefficient of Variation       0.368 Skewness     -0.284

Second Largest      14.8 Median      10.75

Maximum      17.4 Third Quartile      12.93

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       3.7 First Quartile       9.5

5% A-D Critical Value       0.718 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.248 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.431 Anderson-Darling Gamma GOF Test

   95% UPL (t)      19.23 95% Percentile (z)      17.75

   95% USL      19.32 99% Percentile (z)      20.52

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      21.56 90% Percentile (z)      16.27

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL      23.01 95% Percentile      21.22

   95% WH Approx. Gamma UTL with   90% Coverage      26.8 99% Percentile      27.39

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      22.31 90% Percentile      18.33

MLE Mean (bias corrected)      11.06 MLE Sd (bias corrected)       5.424

Theta hat (MLE)       1.696 Theta star (bias corrected MLE)       2.659

nu hat (MLE)    104.4 nu star (bias corrected)      66.56

Gamma Statistics

k hat (MLE)       6.523 k star (bias corrected MLE)       4.16

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

   95% UPL (t)      25.98 95% Percentile (z)      21.94

   95% USL      26.25 99% Percentile (z)      30.1

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      33.89 90% Percentile (z)      18.53

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.285 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      28.06

   95% WH USL      22.47    95% HW USL      23.19

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level
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95% Chebyshev UPL      29.86 99% Percentile      17.22

   95% USL      17.4

   95% UPL      17.4 90% Percentile      15.58

90% Chebyshev UPL      24 95% Percentile      16.49

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      17.4    95% BCA Bootstrap UTL with   90% Coverage      17.4

Order of Statistic, r       8    95% UTL with   90% Coverage      17.4

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Upper Limits for Background Threshold Values

Minimum Detect      0.087 Minimum Non-Detect      0.026

Maximum Detect       0.68 Maximum Non-Detect      0.026

Number of Detects       7 Number of Non-Detects       1

Number of Distinct Detects       6 Number of Distinct Non-Detects       1

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       7

represents a background data set and when many onsite observations need to be compared with the BTV.

Cyanide, Total (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

5% Lilliefors Critical Value       0.304 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.409 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of Detected Logged Data     -1.907 SD of Detected Logged Data       0.702

Variance Detected      0.0458 Percent Non-Detects      12.5%

Mean Detected       0.198 SD Detected       0.214

99% Percentile (z)       0.661 95% USL       0.599

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage       0.714 95% UPL (t)       0.594

90% Percentile (z)       0.442 95% Percentile (z)       0.518

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean       0.175 SD       0.209

99% KM Percentile (z)       0.628 95% KM USL       0.571

95% UTL90% Coverage       0.677 95% KM UPL (t)       0.566

90% KM Percentile (z)       0.425 95% KM Percentile (z)       0.496

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean       0.177 KM SD       0.194

MLE Mean (bias corrected)       0.198

MLE Sd (bias corrected)       0.183 95% Percentile of Chisquare (2kstar)       6.64

Theta hat (MLE)       0.105 Theta star (bias corrected MLE)       0.169

nu hat (MLE)      26.37 nu star (bias corrected)      16.4

Gamma Statistics on Detected Data Only

k hat (MLE)       1.884 k star (bias corrected MLE)       1.172

5% K-S Critical Value       0.316 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.363 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.232 Anderson-Darling GOF Test

nu hat (MLE)      18.23 nu star (bias corrected)      12.73

MLE Mean (bias corrected)       0.175 MLE Sd (bias corrected)       0.196

k hat (MLE)       1.139 k star (bias corrected MLE)       0.795

Theta hat (MLE)       0.153 Theta star (bias corrected MLE)       0.22

Maximum       0.68 Median       0.115

SD       0.209 CV       1.197

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.175

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

      0.7

95% Gamma USL       0.666       0.711

95% Approx. Gamma UTL with 90% Coverage       0.923       1.028 95% Approx. Gamma UPL       0.657

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)       5.171 90% Percentile       0.425

95% Percentile       0.568 99% Percentile       0.904
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Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.177 SD (KM)       0.194

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)       0.291 90% gamma percentile (KM)       0.459

95% gamma percentile (KM)       0.635 99% gamma percentile (KM)       1.06

nu hat (KM)      13.27 nu star (KM)       9.628

theta hat (KM)       0.213 theta star (KM)       0.294

Variance (KM)      0.0376 SE of Mean (KM)      0.0741

k hat (KM)       0.829 k star (KM)       0.602

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale       0.177 Mean in Log Scale     -2.096

5% Lilliefors Critical Value       0.304 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.334 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.716 Shapiro Wilk GOF Test

      0.569

95% KM Gamma Percentile       0.452       0.452 95% Gamma USL       0.567       0.577

95% Approx. Gamma UTL with 90% Coverage       0.829       0.877 95% Approx. Gamma UPL       0.56

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale       0.175 Mean in Log Scale     -2.212

KM SD of Logged Data       0.838 95% KM UPL (Lognormal)       0.643

95% KM Percentile Lognormal (z)       0.474 95% KM USL (Lognormal)       0.655

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -2.125 95% KM UTL (Lognormal)90% Coverage       1.039

99% Percentile (z)       0.872 95% USL       0.68

95% Bootstrap (%) UTL90% Coverage       0.68 95% UPL (t)       0.668

90% Percentile (z)       0.362 95% Percentile (z)       0.491

SD in Original Scale       0.207 SD in Log Scale       0.842

95% UTL90% Coverage       1.081 95% BCA UTL90% Coverage       0.68

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL       0.68

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage       0.68

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

90% Percentile (z)       0.436 95% Percentile (z)       0.646

99% Percentile (z)       1.347 95% USL       0.98

SD in Original Scale       0.209 SD in Log Scale       1.079

95% UTL90% Coverage       1.775 95% UPL (t)       0.957

Number of Distinct Detects       7 Number of Distinct Non-Detects       1

Minimum Detect      0.034 Minimum Non-Detect      0.024

Number of Distinct Observations       8

Number of Detects       7 Number of Non-Detects       1

Cyanide, Total (0.5 - 2)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL       0.68 95% KM Chebyshev UPL       1.073

5% Lilliefors Critical Value       0.304 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.161 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean Detected      0.0873 SD Detected      0.0423

Mean of Detected Logged Data     -2.546 SD of Detected Logged Data       0.515

Maximum Detect       0.16 Maximum Non-Detect      0.024

Variance Detected     0.00179 Percent Non-Detects      12.5%

95% UTL90% Coverage       0.188 95% KM UPL (t)       0.164

90% KM Percentile (z)       0.133 95% KM Percentile (z)       0.149

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      0.0794 KM SD      0.0422
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99% Percentile (z)       0.188 95% USL       0.174

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage       0.2 95% UPL (t)       0.173

90% Percentile (z)       0.139 95% Percentile (z)       0.156

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      0.0779 SD      0.0474

99% KM Percentile (z)       0.178 95% KM USL       0.165

MLE Mean (bias corrected)      0.0873

MLE Sd (bias corrected)      0.0517 95% Percentile of Chisquare (2kstar)      12.14

Theta hat (MLE)      0.0181 Theta star (bias corrected MLE)      0.0306

nu hat (MLE)      67.52 nu star (bias corrected)      39.92

Gamma Statistics on Detected Data Only

k hat (MLE)       4.823 k star (bias corrected MLE)       2.851

5% K-S Critical Value       0.313 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.71 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.136 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.15 Anderson-Darling GOF Test

nu hat (MLE)      34.77 nu star (bias corrected)      23.07

MLE Mean (bias corrected)      0.0776 MLE Sd (bias corrected)      0.0646

k hat (MLE)       2.173 k star (bias corrected MLE)       1.442

Theta hat (MLE)      0.0357 Theta star (bias corrected MLE)      0.0538

Maximum       0.16 Median      0.076

SD      0.0478 CV       0.615

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0776

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.0794 SD (KM)      0.0422

      0.246

95% Gamma USL       0.232       0.249

95% Approx. Gamma UTL with 90% Coverage       0.301       0.335 95% Approx. Gamma UPL       0.229

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)       7.611 90% Percentile       0.163

95% Percentile       0.205 99% Percentile       0.299

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)       0.117 90% gamma percentile (KM)       0.15

95% gamma percentile (KM)       0.18 99% gamma percentile (KM)       0.248

nu hat (KM)      56.63 nu star (KM)      36.72

theta hat (KM)      0.0224 theta star (KM)      0.0346

Variance (KM)     0.00178 SE of Mean (KM)      0.0161

k hat (KM)       3.539 k star (KM)       2.295

SD in Original Scale      0.0455 SD in Log Scale       0.658

95% UTL90% Coverage       0.365 95% BCA UTL90% Coverage       0.16

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      0.0791 Mean in Log Scale     -2.706

5% Lilliefors Critical Value       0.304 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.985 Shapiro Wilk GOF Test

      0.196

95% KM Gamma Percentile       0.162       0.166 95% Gamma USL       0.191       0.197

95% Approx. Gamma UTL with 90% Coverage       0.254       0.269 95% Approx. Gamma UPL       0.189

SD in Original Scale      0.0474 SD in Log Scale       0.817

95% UTL90% Coverage       0.511 95% UPL (t)       0.32

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      0.0779 Mean in Log Scale     -2.78

KM SD of Logged Data       0.593 95% KM UPL (Lognormal)       0.223

95% KM Percentile Lognormal (z)       0.179 95% KM USL (Lognormal)       0.226

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -2.694 95% KM UTL (Lognormal)90% Coverage       0.313

99% Percentile (z)       0.309 95% USL       0.254

95% Bootstrap (%) UTL90% Coverage       0.16 95% UPL (t)       0.251

90% Percentile (z)       0.155 95% Percentile (z)       0.197

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

90% Percentile (z)       0.177 95% Percentile (z)       0.238

99% Percentile (z)       0.415 95% USL       0.326
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Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL       0.16 95% KM Chebyshev UPL       0.274

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL       0.16

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage       0.16

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Mean Detected      0.0262 SD Detected     0.00467

Mean of Detected Logged Data     -3.656 SD of Detected Logged Data       0.171

Maximum Detect      0.034 Maximum Non-Detect      0.018

Variance Detected 2.1767E-5 Percent Non-Detects      25%

Number of Distinct Detects       5 Number of Distinct Non-Detects       2

Minimum Detect      0.022 Minimum Non-Detect      0.017

Number of Distinct Observations       7

Number of Detects       6 Number of Non-Detects       2

Cyanide, Total (10 - 12)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

95% UTL90% Coverage      0.0379 95% KM UPL (t)      0.0348

90% KM Percentile (z)      0.0308 95% KM Percentile (z)      0.0328

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      0.0239 KM SD     0.00542

5% Lilliefors Critical Value       0.325 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.893 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

5% A-D Critical Value       0.697 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.187 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.337 Anderson-Darling GOF Test

99% Percentile (z)      0.0427 95% USL      0.04

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage      0.045 95% UPL (t)      0.0398

90% Percentile (z)      0.0333 95% Percentile (z)      0.0366

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      0.0218 SD     0.00898

99% KM Percentile (z)      0.0365 95% KM USL      0.0349

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0152 Mean      0.0234

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

MLE Mean (bias corrected)      0.0262

MLE Sd (bias corrected)     0.00582 95% Percentile of Chisquare (2kstar)      56.2

Theta hat (MLE) 6.5169E-4 Theta star (bias corrected MLE)     0.0013

nu hat (MLE)    481.8 nu star (bias corrected)    242.2

Gamma Statistics on Detected Data Only

k hat (MLE)      40.15 k star (bias corrected MLE)      20.19

5% K-S Critical Value       0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      29.65 90% Percentile      0.0337

95% Percentile      0.0373 99% Percentile      0.0449

nu hat (MLE)    236.1 nu star (bias corrected)    148.9

MLE Mean (bias corrected)      0.0234 MLE Sd (bias corrected)     0.00768

k hat (MLE)      14.76 k star (bias corrected MLE)       9.308

Theta hat (MLE)     0.00159 Theta star (bias corrected MLE)     0.00252

Maximum      0.034 Median      0.023

SD     0.00641 CV       0.274

     0.0388

95% Gamma USL      0.0386      0.039

95% Approx. Gamma UTL with 90% Coverage      0.0438      0.0445 95% Approx. Gamma UPL      0.0384
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nu hat (KM)    310.6 nu star (KM)    195.5

theta hat (KM)     0.00123 theta star (KM)     0.00195

Variance (KM) 2.9359E-5 SE of Mean (KM)     0.0021

k hat (KM)      19.42 k star (KM)      12.22

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.0239 SD (KM)     0.00542

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.173 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

     0.036

95% KM Gamma Percentile      0.0333      0.0334 95% Gamma USL      0.036      0.0362

95% Approx. Gamma UTL with 90% Coverage      0.0414      0.0418 95% Approx. Gamma UPL      0.0359

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      0.0294 90% gamma percentile (KM)      0.0329

95% gamma percentile (KM)      0.0361 99% gamma percentile (KM)      0.0426

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -3.76 95% KM UTL (Lognormal)90% Coverage      0.0417

99% Percentile (z)      0.0412 95% USL      0.0383

95% Bootstrap (%) UTL90% Coverage      0.034 95% UPL (t)      0.0381

90% Percentile (z)      0.0318 95% Percentile (z)      0.0348

SD in Original Scale     0.00588 SD in Log Scale       0.247

95% UTL90% Coverage      0.0439 95% BCA UTL90% Coverage      0.034

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      0.0238 Mean in Log Scale     -3.764

5% Lilliefors Critical Value       0.325 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage      0.034

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0385 95% Percentile (z)      0.0465

99% Percentile (z)      0.0664 95% USL      0.0569

SD in Original Scale     0.00898 SD in Log Scale       0.522

95% UTL90% Coverage      0.0759 95% UPL (t)      0.0563

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      0.0218 Mean in Log Scale     -3.927

KM SD of Logged Data       0.226 95% KM UPL (Lognormal)      0.0367

95% KM Percentile Lognormal (z)      0.0338 95% KM USL (Lognormal)      0.0368

Minimum   8140 First Quartile  16325

Second Largest  18700 Median  17250

Iron (0 - 0.5)

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL      0.034 95% KM Chebyshev UPL      0.0489

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL      0.034

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.297 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.765 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Coefficient of Variation       0.22 Skewness     -2.105

Mean of logged Data       9.683 SD of logged Data       0.284

Maximum  19900 Third Quartile  18625

Mean  16518 SD   3632

Gamma GOF Test

   95% UPL (t)  23815 95% Percentile (z)  22491

   95% USL  23896 99% Percentile (z)  24966

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  25894 90% Percentile (z)  21172
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Gamma Statistics

k hat (MLE)      17.03 k star (bias corrected MLE)      10.73

5% K-S Critical Value       0.294 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.335 Kolmogorov-Smirnov Gamma GOF Test

A-D Test Statistic       1.095 Anderson-Darling Gamma GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.672 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  30471

   95% WH USL  26383    95% HW USL  26840

   95% Hawkins Wixley (HW) Approx. Gamma UPL  26701 95% Percentile  25592

   95% WH Approx. Gamma UTL with   90% Coverage  29728 99% Percentile  30449

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  26254 90% Percentile  23220

MLE Mean (bias corrected)  16518 MLE Sd (bias corrected)   5043

Theta hat (MLE)    969.9 Theta star (bias corrected MLE)   1540

nu hat (MLE)    272.5 nu star (bias corrected)    171.6

Order of Statistic, r       8    95% UTL with   90% Coverage  19900

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  28361 95% Percentile (z)  25573

   95% USL  28540 99% Percentile (z)  31029

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  33364 90% Percentile (z)  23068

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.354 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Iron (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  33307 99% Percentile  19816

   95% USL  19900

   95% UPL  19900 90% Percentile  19060

90% Chebyshev UPL  28073 95% Percentile  19480

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  19900    95% BCA Bootstrap UTL with   90% Coverage  19900

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       9.643 SD of logged Data       0.291

Mean  15901 SD   3573

Coefficient of Variation       0.225 Skewness     -2.061

Second Largest  18200 Median  16750

Maximum  19200 Third Quartile  17900

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   7710 First Quartile  15600

Gamma GOF Test

A-D Test Statistic       1.031 Anderson-Darling Gamma GOF Test

   95% UPL (t)  23082 95% Percentile (z)  21779

   95% USL  23161 99% Percentile (z)  24214

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  25127 90% Percentile (z)  20481

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.275 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.781 Shapiro Wilk GOF Test

Theta hat (MLE)    978.7 Theta star (bias corrected MLE)   1553

Gamma Statistics

k hat (MLE)      16.25 k star (bias corrected MLE)      10.24

5% K-S Critical Value       0.294 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.315 Kolmogorov-Smirnov Gamma GOF Test
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Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  25524 90% Percentile  22509

MLE Mean (bias corrected)  15901 MLE Sd (bias corrected)   4970

nu hat (MLE)    260 nu star (bias corrected)    163.8

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  32670 90% Percentile (z)  22379

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.338 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.684 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  29724

   95% WH USL  25652    95% HW USL  26112

   95% Hawkins Wixley (HW) Approx. Gamma UPL  25974 95% Percentile  24859

   95% WH Approx. Gamma UTL with   90% Coverage  28972 99% Percentile  29679

   95% UPL  19200 90% Percentile  18500

90% Chebyshev UPL  27271 95% Percentile  18850

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  19200    95% BCA Bootstrap UTL with   90% Coverage  19200

Order of Statistic, r       8    95% UTL with   90% Coverage  19200

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  27658 95% Percentile (z)  24874

   95% USL  27837 99% Percentile (z)  30329

Second Largest  13300 Median  12450

Maximum  15000 Third Quartile  13000

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   7100 First Quartile   9693

represents a background data set and when many onsite observations need to be compared with the BTV.

Iron (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  32421 99% Percentile  19130

   95% USL  19200

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.208 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       9.332 SD of logged Data       0.242

Mean  11564 SD   2554

Coefficient of Variation       0.221 Skewness     -0.603

Gamma Statistics

k hat (MLE)      20.96 k star (bias corrected MLE)      13.19

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.236 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.417 Anderson-Darling Gamma GOF Test

   95% UPL (t)  16695 95% Percentile (z)  15764

   95% USL  16752 99% Percentile (z)  17504

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  18157 90% Percentile (z)  14836

   95% HW Approx. Gamma UTL with   90% Coverage  20056

   95% WH USL  17722    95% HW USL  17885

   95% Hawkins Wixley (HW) Approx. Gamma UPL  17802 95% Percentile  17251

   95% WH Approx. Gamma UTL with   90% Coverage  19771 99% Percentile  20229

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  17642 90% Percentile  15786

MLE Mean (bias corrected)  11564 MLE Sd (bias corrected)   3185

Theta hat (MLE)    551.6 Theta star (bias corrected MLE)    877

nu hat (MLE)    335.4 nu star (bias corrected)    211
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk Lognormal GOF Test

Order of Statistic, r       8    95% UTL with   90% Coverage  15000

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  18361 95% Percentile (z)  16810

   95% USL  18460 99% Percentile (z)  19825

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  21090 90% Percentile (z)  15395

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.238 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Lead (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  23370 99% Percentile  14881

   95% USL  15000

   95% UPL  15000 90% Percentile  13810

90% Chebyshev UPL  19689 95% Percentile  14405

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  15000    95% BCA Bootstrap UTL with   90% Coverage  15000

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.519 SD of logged Data       0.29

Mean      12.81 SD       3

Coefficient of Variation       0.234 Skewness     -1.512

Second Largest      15.2 Median      13.1

Maximum      15.9 Third Quartile      14.9

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       6.4 First Quartile      12.25

Gamma GOF Test

A-D Test Statistic       0.685 Anderson-Darling Gamma GOF Test

   95% UPL (t)      18.84 95% Percentile (z)      17.75

   95% USL      18.91 99% Percentile (z)      19.79

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      20.56 90% Percentile (z)      16.66

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.209 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.866 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      20.65 90% Percentile      18.19

MLE Mean (bias corrected)      12.81 MLE Sd (bias corrected)       4.043

Theta hat (MLE)       0.804 Theta star (bias corrected MLE)       1.276

nu hat (MLE)    255 nu star (bias corrected)    160.7

Gamma Statistics

k hat (MLE)      15.94 k star (bias corrected MLE)      10.04

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.244 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.271 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.772 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      24.03

   95% WH USL      20.76    95% HW USL      21.1

   95% Hawkins Wixley (HW) Approx. Gamma UPL      20.98 95% Percentile      20.11

   95% WH Approx. Gamma UTL with   90% Coverage      23.47 99% Percentile      24.04
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   95% UTL with   90% Coverage      26.23 90% Percentile (z)      17.99

   95% UPL      15.9 90% Percentile      15.41

90% Chebyshev UPL      22.36 95% Percentile      15.66

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      15.9    95% BCA Bootstrap UTL with   90% Coverage      15.9

Order of Statistic, r       8    95% UTL with   90% Coverage      15.9

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      22.22 95% Percentile (z)      19.99

   95% USL      22.36 99% Percentile (z)      24.36

Second Largest      19.3 Median      13.4

Maximum      21.2 Third Quartile      16.83

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       5.1 First Quartile      11.63

represents a background data set and when many onsite observations need to be compared with the BTV.

Lead (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      26.68 99% Percentile      15.85

   95% USL      15.9

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.544 SD of logged Data       0.453

Mean      13.76 SD       5.205

Coefficient of Variation       0.378 Skewness     -0.204

Gamma Statistics

k hat (MLE)       6.553 k star (bias corrected MLE)       4.179

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.718 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.198 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.258 Anderson-Darling Gamma GOF Test

   95% UPL (t)      24.22 95% Percentile (z)      22.32

   95% USL      24.34 99% Percentile (z)      25.87

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      27.2 90% Percentile (z)      20.43

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      34.72

   95% WH USL      27.94    95% HW USL      28.71

   95% Hawkins Wixley (HW) Approx. Gamma UPL      28.49 95% Percentile      26.37

   95% WH Approx. Gamma UTL with   90% Coverage      33.32 99% Percentile      34.02

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      27.73 90% Percentile      22.79

MLE Mean (bias corrected)      13.76 MLE Sd (bias corrected)       6.733

Theta hat (MLE)       2.1 Theta star (bias corrected MLE)       3.294

nu hat (MLE)    104.8 nu star (bias corrected)      66.86

Order of Statistic, r       8    95% UTL with   90% Coverage      21.2

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      31.62 95% Percentile (z)      26.8

   95% USL      31.94 99% Percentile (z)      36.49

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      40.97 90% Percentile (z)      22.74

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.227 Lilliefors Lognormal GOF Test
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Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

represents a background data set and when many onsite observations need to be compared with the BTV.

Lead (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      37.83 99% Percentile      21.07

   95% USL      21.2

   95% UPL      21.2 90% Percentile      19.87

90% Chebyshev UPL      30.33 95% Percentile      20.54

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      21.2    95% BCA Bootstrap UTL with   90% Coverage      21.2

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       1.78 SD of logged Data       0.306

Mean       6.15 SD       1.578

Coefficient of Variation       0.257 Skewness     -1.022

Second Largest       7.7 Median       6.3

Maximum       7.9 Third Quartile       7.175

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       3.1 First Quartile       5.775

Gamma GOF Test

A-D Test Statistic       0.486 Anderson-Darling Gamma GOF Test

   95% UPL (t)       9.322 95% Percentile (z)       8.746

   95% USL       9.357 99% Percentile (z)       9.822

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      10.23 90% Percentile (z)       8.173

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.237 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      10.2 90% Percentile       8.906

MLE Mean (bias corrected)       6.15 MLE Sd (bias corrected)       2.07

Theta hat (MLE)       0.439 Theta star (bias corrected MLE)       0.696

nu hat (MLE)    223.9 nu star (bias corrected)    141.3

Gamma Statistics

k hat (MLE)      13.99 k star (bias corrected MLE)       8.83

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.273 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      13.06 90% Percentile (z)       8.775

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.286 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.845 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      11.95

   95% WH USL      10.25    95% HW USL      10.42

   95% Hawkins Wixley (HW) Approx. Gamma UPL      10.36 95% Percentile       9.902

   95% WH Approx. Gamma UTL with   90% Coverage      11.67 99% Percentile      11.96

   95% UPL       7.9 90% Percentile       7.76

90% Chebyshev UPL      11.17 95% Percentile       7.83

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage       7.9    95% BCA Bootstrap UTL with   90% Coverage       7.9

Order of Statistic, r       8    95% UTL with   90% Coverage       7.9

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      10.96 95% Percentile (z)       9.805

   95% USL      11.03 99% Percentile (z)      12.07

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

95% Chebyshev UPL      13.45 99% Percentile       7.886

   95% USL       7.9
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Second Largest  11200 Median   8765

Maximum  11400 Third Quartile  10375

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   2940 First Quartile   7338

represents a background data set and when many onsite observations need to be compared with the BTV.

Magnesium (0 - 0.5)

General Statistics

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.177 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       8.975 SD of logged Data       0.437

Mean   8455 SD   2744

Coefficient of Variation       0.325 Skewness     -1.114

Gamma Statistics

k hat (MLE)       7.572 k star (bias corrected MLE)       4.816

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.231 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.575 Anderson-Darling Gamma GOF Test

   95% UPL (t)  13969 95% Percentile (z)  12969

   95% USL  14030 99% Percentile (z)  14839

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  15540 90% Percentile (z)  11972

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.786 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  20331

   95% WH USL  16457    95% HW USL  16981

   95% Hawkins Wixley (HW) Approx. Gamma UPL  16856 95% Percentile  15624

   95% WH Approx. Gamma UTL with   90% Coverage  19429 99% Percentile  19878

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  16344 90% Percentile  13614

MLE Mean (bias corrected)   8455 MLE Sd (bias corrected)   3853

Theta hat (MLE)   1117 Theta star (bias corrected MLE)   1756

nu hat (MLE)    121.2 nu star (bias corrected)      77.06

Order of Statistic, r       8    95% UTL with   90% Coverage  11400

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  19002 95% Percentile (z)  16205

   95% USL  19186 99% Percentile (z)  21821

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  24397 90% Percentile (z)  13829

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.269 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Magnesium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  21142 99% Percentile  11386

   95% USL  11400

   95% UPL  11400 90% Percentile  11260

90% Chebyshev UPL  17187 95% Percentile  11330

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  11400    95% BCA Bootstrap UTL with   90% Coverage  11400

Total Number of Observations       8 Number of Distinct Observations       8
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2990

2991

2992

2993

2994

A B C D E F G H I J K L

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       8.978 SD of logged Data       0.421

Mean   8426 SD   2505

Coefficient of Variation       0.297 Skewness     -1.718

Second Largest  10600 Median   9260

Maximum  10700 Third Quartile   9730

Minimum   2950 First Quartile   7780

Gamma GOF Test

A-D Test Statistic       0.931 Anderson-Darling Gamma GOF Test

   95% UPL (t)  13460 95% Percentile (z)  12547

   95% USL  13516 99% Percentile (z)  14254

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  14894 90% Percentile (z)  11637

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.252 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.823 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  15846 90% Percentile  13318

MLE Mean (bias corrected)   8426 MLE Sd (bias corrected)   3655

Theta hat (MLE)   1007 Theta star (bias corrected MLE)   1586

nu hat (MLE)    133.9 nu star (bias corrected)      85.02

Gamma Statistics

k hat (MLE)       8.368 k star (bias corrected MLE)       5.314

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.275 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  23488 90% Percentile (z)  13592

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.29 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.699 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  19583

   95% WH USL  15951    95% HW USL  16470

   95% Hawkins Wixley (HW) Approx. Gamma UPL  16353 95% Percentile  15198

   95% WH Approx. Gamma UTL with   90% Coverage  18709 99% Percentile  19159

   95% UPL  10700 90% Percentile  10630

90% Chebyshev UPL  16397 95% Percentile  10665

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  10700    95% BCA Bootstrap UTL with   90% Coverage  10700

Order of Statistic, r       8    95% UTL with   90% Coverage  10700

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  18462 95% Percentile (z)  15836

   95% USL  18634 99% Percentile (z)  21094

Second Largest  11400 Median   8970

Maximum  12100 Third Quartile  11025

Total Number of Observations       8 Number of Distinct Observations       8

Minimum   6060 First Quartile   7578

represents a background data set and when many onsite observations need to be compared with the BTV.

Magnesium (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  20008 99% Percentile  10693

   95% USL  10700

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       9.085 SD of logged Data       0.263

Mean   9084 SD   2286

Coefficient of Variation       0.252 Skewness    -0.0943
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A B C D E F G H I J K L

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.933 Shapiro Wilk GOF Test

Gamma Statistics

k hat (MLE)      17.16 k star (bias corrected MLE)      10.81

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.18 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.309 Anderson-Darling Gamma GOF Test

   95% UPL (t)  13678 95% Percentile (z)  12844

   95% USL  13729 99% Percentile (z)  14403

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage  14987 90% Percentile (z)  12014

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage  16562

   95% WH USL  14491    95% HW USL  14619

   95% Hawkins Wixley (HW) Approx. Gamma UPL  14544 95% Percentile  14055

   95% WH Approx. Gamma UTL with   90% Coverage  16326 99% Percentile  16713

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL  14420 90% Percentile  12756

MLE Mean (bias corrected)   9084 MLE Sd (bias corrected)   2763

Theta hat (MLE)    529.5 Theta star (bias corrected MLE)    840.7

nu hat (MLE)    274.5 nu star (bias corrected)    172.9

Order of Statistic, r       8    95% UTL with   90% Coverage  12100

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  14977 95% Percentile (z)  13605

   95% USL  15064 99% Percentile (z)  16280

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage  17415 90% Percentile (z)  12363

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.164 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Manganese (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  19654 99% Percentile  12051

   95% USL  12100

   95% UPL  12100 90% Percentile  11610

90% Chebyshev UPL  16359 95% Percentile  11855

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage  12100    95% BCA Bootstrap UTL with   90% Coverage  12100

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       5.741 SD of logged Data       0.802

Mean    375.3 SD    172.6

Coefficient of Variation       0.46 Skewness     -0.938

Second Largest    529 Median    404.5

Maximum    576 Third Quartile    484.8

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      49.4 First Quartile    315.8

Background Statistics Assuming Normal Distribution

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.185 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk GOF Test
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A B C D E F G H I J K L

Gamma GOF Test

A-D Test Statistic       0.688 Anderson-Darling Gamma GOF Test

   95% UPL (t)    722.1 95% Percentile (z)    659.2

   95% USL    726 99% Percentile (z)    776.8

   95% UTL with   90% Coverage    821 90% Percentile (z)    596.5

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    998.5 90% Percentile    743.3

MLE Mean (bias corrected)    375.3 MLE Sd (bias corrected)    275.7

Theta hat (MLE)    132.6 Theta star (bias corrected MLE)    202.6

nu hat (MLE)      45.29 nu star (bias corrected)      29.64

Gamma Statistics

k hat (MLE)       2.831 k star (bias corrected MLE)       1.853

5% K-S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.722 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.278 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   2466 90% Percentile (z)    869.6

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.304 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.741 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   1432

   95% WH USL   1009    95% HW USL   1093

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1081 95% Percentile    912.2

   95% WH Approx. Gamma UTL with   90% Coverage   1280 99% Percentile   1289

   95% UPL    576 90% Percentile    543.1

90% Chebyshev UPL    924.5 95% Percentile    559.6

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    576    95% BCA Bootstrap UTL with   90% Coverage    576

Order of Statistic, r       8    95% UTL with   90% Coverage    576

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   1558 95% Percentile (z)   1164

   95% USL   1586 99% Percentile (z)   2009

Second Largest    558 Median    458

Maximum    659 Third Quartile    486

Total Number of Observations       8 Number of Distinct Observations       7

Minimum      44.4 First Quartile    382.3

represents a background data set and when many onsite observations need to be compared with the BTV.

Manganese (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   1173 99% Percentile    572.7

   95% USL    576

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.234 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.908 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       5.838 SD of logged Data       0.858

Mean    418.3 SD    184.1

Coefficient of Variation       0.44 Skewness     -1.135

5% K-S Critical Value       0.297 Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.722 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.32 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.989 Anderson-Darling Gamma GOF Test

   95% UPL (t)    788.3 95% Percentile (z)    721.2

   95% USL    792.4 99% Percentile (z)    846.7

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    893.8 90% Percentile (z)    654.3
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A B C D E F G H I J K L

Gamma Statistics

k hat (MLE)       2.682 k star (bias corrected MLE)       1.759

Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.667 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   1656

   95% WH USL   1144    95% HW USL   1256

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1242 95% Percentile   1034

   95% WH Approx. Gamma UTL with   90% Coverage   1458 99% Percentile   1470

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   1133 90% Percentile    838.7

MLE Mean (bias corrected)    418.3 MLE Sd (bias corrected)    315.4

Theta hat (MLE)    156 Theta star (bias corrected MLE)    237.8

nu hat (MLE)      42.91 nu star (bias corrected)      28.15

Order of Statistic, r       8    95% UTL with   90% Coverage    659

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   1925 95% Percentile (z)   1408

   95% USL   1962 99% Percentile (z)   2526

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   3146 90% Percentile (z)   1031

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.333 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Manganese (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   1270 99% Percentile    651.9

   95% USL    659

   95% UPL    659 90% Percentile    588.3

90% Chebyshev UPL   1004 95% Percentile    623.7

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    659    95% BCA Bootstrap UTL with   90% Coverage    659

Normal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       5.852 SD of logged Data       0.537

Mean    386.1 SD    160.9

Coefficient of Variation       0.417 Skewness     -0.277

Second Largest    494 Median    410

Maximum    642 Third Quartile    447.5

Total Number of Observations       8 Number of Distinct Observations       8

Minimum    115 First Quartile    327.5

5% A-D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.254 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.443 Anderson-Darling Gamma GOF Test

   95% UPL (t)    709.4 95% Percentile (z)    650.7

   95% USL    712.9 99% Percentile (z)    760.3

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    801.5 90% Percentile (z)    592.3

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)    386.1 MLE Sd (bias corrected)    216.5

Theta hat (MLE)      77.93 Theta star (bias corrected MLE)    121.4

nu hat (MLE)      79.27 nu star (bias corrected)      50.88

Gamma Statistics

k hat (MLE)       4.955 k star (bias corrected MLE)       3.18

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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   95% Hawkins Wixley (HW) Approx. Gamma UPL    880.1 95% Percentile    797

   95% WH Approx. Gamma UTL with   90% Coverage   1040 99% Percentile   1057

   95% Wilson Hilferty (WH) Approx. Gamma UPL    847.7 90% Percentile    676.5

   95% UPL (t)   1024 95% Percentile (z)    842.1

   95% USL   1037 99% Percentile (z)   1215

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   1393 90% Percentile (z)    692.7

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.869 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   1100

   95% WH USL    854.6    95% HW USL    887.9

95% Chebyshev UPL   1130 99% Percentile    631.6

   95% USL    642

   95% UPL    642 90% Percentile    538.4

90% Chebyshev UPL    898 95% Percentile    590.2

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    642    95% BCA Bootstrap UTL with   90% Coverage    642

Order of Statistic, r       8    95% UTL with   90% Coverage    642

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Minimum Detect      0.013 Minimum Non-Detect      0.019

Maximum Detect      0.036 Maximum Non-Detect      0.019

Number of Detects       7 Number of Non-Detects       1

Number of Distinct Detects       7 Number of Distinct Non-Detects       1

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       7

represents a background data set and when many onsite observations need to be compared with the BTV.

Mercury (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

5% Lilliefors Critical Value       0.304 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of Detected Logged Data     -3.796 SD of Detected Logged Data       0.359

Variance Detected 6.9905E-5 Percent Non-Detects      12.5%

Mean Detected      0.0237 SD Detected     0.00836

99% Percentile (z)      0.0434 95% USL      0.0407

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage      0.0458 95% UPL (t)      0.0405

90% Percentile (z)      0.0338 95% Percentile (z)      0.0371

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      0.0219 SD     0.00923

99% KM Percentile (z)      0.0408 95% KM USL      0.0385

95% UTL90% Coverage      0.0428 95% KM UPL (t)      0.0383

90% KM Percentile (z)      0.0327 95% KM Percentile (z)      0.0355

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      0.0227 KM SD     0.00778

MLE Mean (bias corrected)      0.0237

MLE Sd (bias corrected)      0.0102 95% Percentile of Chisquare (2kstar)      19.54

Theta hat (MLE)     0.00253 Theta star (bias corrected MLE)     0.00435

nu hat (MLE)    131.2 nu star (bias corrected)      76.3

Gamma Statistics on Detected Data Only

k hat (MLE)       9.371 k star (bias corrected MLE)       5.45

5% K-S Critical Value       0.312 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.709 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.172 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.24 Anderson-Darling GOF Test
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3422

3423

3424

A B C D E F G H I J K L

nu hat (MLE)    135.5 nu star (bias corrected)      86.04

MLE Mean (bias corrected)      0.0225 MLE Sd (bias corrected)     0.00971

k hat (MLE)       8.47 k star (bias corrected MLE)       5.377

Theta hat (MLE)     0.00266 Theta star (bias corrected MLE)     0.00419

Maximum      0.036 Median      0.02

SD     0.00844 CV       0.375

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.013 Mean      0.0225

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.0227 SD (KM)     0.00778

     0.0427

95% Gamma USL      0.0425      0.043

95% Approx. Gamma UTL with 90% Coverage      0.0499      0.0509 95% Approx. Gamma UPL      0.0422

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      19.34 90% Percentile      0.0355

95% Percentile      0.0405 99% Percentile      0.051

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      0.0302 90% gamma percentile (KM)      0.0358

95% gamma percentile (KM)      0.0408 99% gamma percentile (KM)      0.0513

nu hat (KM)    135.9 nu star (KM)      86.29

theta hat (KM)     0.00267 theta star (KM)     0.00421

Variance (KM) 6.0590E-5 SE of Mean (KM)     0.003

k hat (KM)       8.495 k star (KM)       5.393

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      0.0226 Mean in Log Scale     -3.849

5% Lilliefors Critical Value       0.304 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.146 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

     0.041

95% KM Gamma Percentile      0.0366      0.0368 95% Gamma USL      0.0408      0.0412

95% Approx. Gamma UTL with 90% Coverage      0.0495      0.0506 95% Approx. Gamma UPL      0.0405

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      0.0219 Mean in Log Scale     -3.904

KM SD of Logged Data       0.341 95% KM UPL (Lognormal)      0.0424

95% KM Percentile Lognormal (z)      0.0375 95% KM USL (Lognormal)      0.0428

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -3.844 95% KM UTL (Lognormal)90% Coverage      0.0516

99% Percentile (z)      0.0497 95% USL      0.0447

95% Bootstrap (%) UTL90% Coverage      0.036 95% UPL (t)      0.0443

90% Percentile (z)      0.034 95% Percentile (z)      0.0388

SD in Original Scale     0.00837 SD in Log Scale       0.364

95% UTL90% Coverage      0.0546 95% BCA UTL90% Coverage      0.036

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL      0.036

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage      0.036

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0359 95% Percentile (z)      0.0423

99% Percentile (z)      0.0575 95% USL      0.0504

SD in Original Scale     0.00923 SD in Log Scale       0.45

95% UTL90% Coverage      0.0645 95% UPL (t)      0.0499

Number of Distinct Observations       6

Number of Detects       6 Number of Non-Detects       2

Mercury (0.5 - 2)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL      0.036 95% KM Chebyshev UPL      0.0587
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A B C D E F G H I J K L
Number of Distinct Detects       5 Number of Distinct Non-Detects       2

Minimum Detect      0.016 Minimum Non-Detect      0.013

5% Lilliefors Critical Value       0.325 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.276 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.815 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean Detected      0.0237 SD Detected     0.00958

Mean of Detected Logged Data     -3.806 SD of Detected Logged Data       0.375

Maximum Detect      0.039 Maximum Non-Detect      0.017

Variance Detected 9.1867E-5 Percent Non-Detects      25%

99% Percentile (z)      0.0453 95% USL      0.0421

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage      0.0481 95% UPL (t)      0.0418

90% Percentile (z)      0.0338 95% Percentile (z)      0.0378

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      0.0196 SD      0.011

99% KM Percentile (z)      0.0415 95% KM USL      0.0389

95% UTL90% Coverage      0.0437 95% KM UPL (t)      0.0387

90% KM Percentile (z)      0.0324 95% KM Percentile (z)      0.0356

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      0.0212 KM SD     0.00873

MLE Mean (bias corrected)      0.0237

MLE Sd (bias corrected)      0.0115 95% Percentile of Chisquare (2kstar)      16.16

Theta hat (MLE)     0.00287 Theta star (bias corrected MLE)     0.0056

nu hat (MLE)      98.84 nu star (bias corrected)      50.76

Gamma Statistics on Detected Data Only

k hat (MLE)       8.237 k star (bias corrected MLE)       4.23

5% K-S Critical Value       0.333 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.282 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.592 Anderson-Darling GOF Test

nu hat (MLE)      78.11 nu star (bias corrected)      50.15

MLE Mean (bias corrected)      0.0203 MLE Sd (bias corrected)      0.0114

k hat (MLE)       4.882 k star (bias corrected MLE)       3.134

Theta hat (MLE)     0.00415 Theta star (bias corrected MLE)     0.00646

Maximum      0.039 Median      0.017

SD      0.0103 CV       0.508

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0203

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.0212 SD (KM)     0.00873

     0.0454

95% Gamma USL      0.045      0.0458

95% Approx. Gamma UTL with 90% Coverage      0.0548      0.0566 95% Approx. Gamma UPL      0.0446

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      12.99 90% Percentile      0.0356

95% Percentile      0.042 99% Percentile      0.0558

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      0.0294 90% gamma percentile (KM)      0.0358

95% gamma percentile (KM)      0.0418 99% gamma percentile (KM)      0.0544

nu hat (KM)      94.16 nu star (KM)      60.19

theta hat (KM)     0.0036 theta star (KM)     0.00563

Variance (KM) 7.6277E-5 SE of Mean (KM)     0.00339

k hat (KM)       5.885 k star (KM)       3.762

5% Lilliefors Critical Value       0.325 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.263 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

     0.0403

95% KM Gamma Percentile      0.0357      0.0358 95% Gamma USL      0.0403      0.0405

95% Approx. Gamma UTL with 90% Coverage      0.0498      0.0507 95% Approx. Gamma UPL      0.04
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SD in Original Scale      0.0102 SD in Log Scale       0.484

95% UTL90% Coverage      0.0639 95% BCA UTL90% Coverage      0.039

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      0.0203 Mean in Log Scale     -4

SD in Original Scale      0.011 SD in Log Scale       0.603

95% UTL90% Coverage      0.0802 95% UPL (t)      0.0568

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      0.0196 Mean in Log Scale     -4.08

KM SD of Logged Data       0.366 95% KM UPL (Lognormal)      0.0411

95% KM Percentile Lognormal (z)      0.036 95% KM USL (Lognormal)      0.0415

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -3.927 95% KM UTL (Lognormal)90% Coverage      0.0507

99% Percentile (z)      0.0565 95% USL      0.049

95% Bootstrap (%) UTL90% Coverage      0.039 95% UPL (t)      0.0484

90% Percentile (z)      0.034 95% Percentile (z)      0.0406

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL      0.039 95% KM Chebyshev UPL      0.0616

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL      0.039

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage      0.039

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0366 95% Percentile (z)      0.0456

99% Percentile (z)      0.0687 95% USL      0.0575

Mean Detected      0.0163 SD Detected     0.00547

Mean of Detected Logged Data     -4.156 SD of Detected Logged Data       0.307

Maximum Detect      0.026 Maximum Non-Detect      0.012

Variance Detected 2.9867E-5 Percent Non-Detects      25%

Number of Distinct Detects       5 Number of Distinct Non-Detects       1

Minimum Detect      0.012 Minimum Non-Detect      0.012

Number of Distinct Observations       5

Number of Detects       6 Number of Non-Detects       2

Mercury (10 - 12)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

95% UTL90% Coverage      0.0274 95% KM UPL (t)      0.0247

90% KM Percentile (z)      0.0213 95% KM Percentile (z)      0.023

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      0.0153 KM SD     0.00471

5% Lilliefors Critical Value       0.325 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.229 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.845 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.249 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.431 Anderson-Darling GOF Test

99% Percentile (z)      0.0292 95% USL      0.0273

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage      0.0309 95% UPL (t)      0.0271

90% Percentile (z)      0.0223 95% Percentile (z)      0.0247

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      0.0138 SD     0.00665

99% KM Percentile (z)      0.0262 95% KM USL      0.0248

MLE Mean (bias corrected)      0.0163

MLE Sd (bias corrected)     0.00656 95% Percentile of Chisquare (2kstar)      21.59

Theta hat (MLE)     0.00134 Theta star (bias corrected MLE)     0.00263

nu hat (MLE)    146.3 nu star (bias corrected)      74.5

Gamma Statistics on Detected Data Only

k hat (MLE)      12.2 k star (bias corrected MLE)       6.209

5% K-S Critical Value       0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0148

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      21.59 90% Percentile      0.0227

95% Percentile      0.0256 99% Percentile      0.0319

nu hat (MLE)    156.9 nu star (bias corrected)      99.38

MLE Mean (bias corrected)      0.0148 MLE Sd (bias corrected)     0.00592

k hat (MLE)       9.805 k star (bias corrected MLE)       6.211

Theta hat (MLE)     0.0015 Theta star (bias corrected MLE)     0.00237

Maximum      0.026 Median      0.0125

SD     0.00547 CV       0.371

nu hat (KM)    167.7 nu star (KM)    106.2

theta hat (KM)     0.00145 theta star (KM)     0.0023

Variance (KM) 2.2188E-5 SE of Mean (KM)     0.00182

k hat (KM)      10.48 k star (KM)       6.634

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      0.0153 SD (KM)     0.00471

     0.0267

95% Gamma USL      0.0268      0.0269

95% Approx. Gamma UTL with 90% Coverage      0.0311      0.0315 95% Approx. Gamma UPL      0.0266

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.228 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.881 Shapiro Wilk GOF Test

     0.025

95% KM Gamma Percentile      0.0229      0.0228 95% Gamma USL      0.0251      0.0251

95% Approx. Gamma UTL with 90% Coverage      0.0296      0.0299 95% Approx. Gamma UPL      0.025

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      0.0199 90% gamma percentile (KM)      0.0232

95% gamma percentile (KM)      0.0261 99% gamma percentile (KM)      0.0323

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -4.223 95% KM UTL (Lognormal)90% Coverage      0.0293

99% Percentile (z)      0.0366 95% USL      0.0321

95% Bootstrap (%) UTL90% Coverage      0.026 95% UPL (t)      0.0318

90% Percentile (z)      0.0229 95% Percentile (z)      0.027

SD in Original Scale     0.00627 SD in Log Scale       0.449

95% UTL90% Coverage      0.0411 95% BCA UTL90% Coverage      0.026

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      0.0141 Mean in Log Scale     -4.352

5% Lilliefors Critical Value       0.325 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage      0.026

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0238 95% Percentile (z)      0.0287

99% Percentile (z)      0.0408 95% USL      0.0351

SD in Original Scale     0.00665 SD in Log Scale       0.515

95% UTL90% Coverage      0.0465 95% UPL (t)      0.0347

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      0.0138 Mean in Log Scale     -4.396

KM SD of Logged Data       0.269 95% KM UPL (Lognormal)      0.0252

95% KM Percentile Lognormal (z)      0.0228 95% KM USL (Lognormal)      0.0253

Minimum       6.4 First Quartile      11.93

Second Largest      13.6 Median      13.15

Nickel (0 - 0.5)

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL      0.026 95% KM Chebyshev UPL      0.037

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL      0.026
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5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.255 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.736 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Coefficient of Variation       0.205 Skewness     -2.187

Mean of logged Data       2.474 SD of logged Data       0.259

Maximum      14.2 Third Quartile      13.45

Mean      12.18 SD       2.494

Gamma Statistics

k hat (MLE)      20.1 k star (bias corrected MLE)      12.64

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.289 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.158 Anderson-Darling Gamma GOF Test

   95% UPL (t)      17.19 95% Percentile (z)      16.28

   95% USL      17.24 99% Percentile (z)      17.98

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      18.61 90% Percentile (z)      15.37

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.66 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      21.47

   95% WH USL      18.81    95% HW USL      19.09

   95% Hawkins Wixley (HW) Approx. Gamma UPL      18.99 95% Percentile      18.3

   95% WH Approx. Gamma UTL with   90% Coverage      21.02 99% Percentile      21.52

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      18.72 90% Percentile      16.72

MLE Mean (bias corrected)      12.18 MLE Sd (bias corrected)       3.424

Theta hat (MLE)       0.606 Theta star (bias corrected MLE)       0.963

nu hat (MLE)    321.6 nu star (bias corrected)    202.3

Order of Statistic, r       8    95% UTL with   90% Coverage      14.2

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      19.99 95% Percentile (z)      18.18

   95% USL      20.1 99% Percentile (z)      21.7

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      23.18 90% Percentile (z)      16.55

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.313 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Nickel (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      23.7 99% Percentile      14.16

   95% USL      14.2

   95% UPL      14.2 90% Percentile      13.78

90% Chebyshev UPL      20.11 95% Percentile      13.99

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      14.2    95% BCA Bootstrap UTL with   90% Coverage      14.2

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.395 SD of logged Data       0.278

Mean      11.3 SD       2.56

Coefficient of Variation       0.227 Skewness     -1.541

Second Largest      13 Median      12

Maximum      14.2 Third Quartile      12.7

Total Number of Observations       8 Number of Distinct Observations       7

Minimum       5.8 First Quartile      10.45

Normal GOF Test
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Gamma GOF Test

A-D Test Statistic       0.724 Anderson-Darling Gamma GOF Test

   95% UPL (t)      16.44 95% Percentile (z)      15.51

   95% USL      16.5 99% Percentile (z)      17.25

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      17.91 90% Percentile (z)      14.58

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.233 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.867 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      17.93 90% Percentile      15.87

MLE Mean (bias corrected)      11.3 MLE Sd (bias corrected)       3.437

Theta hat (MLE)       0.658 Theta star (bias corrected MLE)       1.045

nu hat (MLE)    274.6 nu star (bias corrected)    172.9

Gamma Statistics

k hat (MLE)      17.16 k star (bias corrected MLE)      10.81

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.716 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.258 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      22.52 90% Percentile (z)      15.68

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.285 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.772 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      20.76

   95% WH USL      18.02    95% HW USL      18.3

   95% Hawkins Wixley (HW) Approx. Gamma UPL      18.2 95% Percentile      17.48

   95% WH Approx. Gamma UTL with   90% Coverage      20.3 99% Percentile      20.79

   95% UPL      14.2 90% Percentile      13.36

90% Chebyshev UPL      19.44 95% Percentile      13.78

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      14.2    95% BCA Bootstrap UTL with   90% Coverage      14.2

Order of Statistic, r       8    95% UTL with   90% Coverage      14.2

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      19.2 95% Percentile (z)      17.35

   95% USL      19.32 99% Percentile (z)      20.97

Second Largest      11.1 Median       8.7

Maximum      11.6 Third Quartile      10.88

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       5.2 First Quartile       7.05

represents a background data set and when many onsite observations need to be compared with the BTV.

Nickel (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      23.13 99% Percentile      14.12

   95% USL      14.2

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.138 SD of logged Data       0.279

Mean       8.763 SD       2.292

Coefficient of Variation       0.262 Skewness     -0.193

   95% UPL (t)      13.37 95% Percentile (z)      12.53

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      14.68 90% Percentile (z)      11.7
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Gamma Statistics

k hat (MLE)      15.51 k star (bias corrected MLE)       9.779

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.2 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.293 Anderson-Darling Gamma GOF Test

   95% USL      13.42 99% Percentile (z)      14.09

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      16.44

   95% WH USL      14.28    95% HW USL      14.43

   95% Hawkins Wixley (HW) Approx. Gamma UPL      14.35 95% Percentile      13.82

   95% WH Approx. Gamma UTL with   90% Coverage      16.17 99% Percentile      16.56

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      14.21 90% Percentile      12.49

MLE Mean (bias corrected)       8.763 MLE Sd (bias corrected)       2.802

Theta hat (MLE)       0.565 Theta star (bias corrected MLE)       0.896

nu hat (MLE)    248.2 nu star (bias corrected)    156.5

Order of Statistic, r       8    95% UTL with   90% Coverage      11.6

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      14.87 95% Percentile (z)      13.43

   95% USL      14.96 99% Percentile (z)      16.24

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      17.44 90% Percentile (z)      12.13

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Potassium (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      19.36 99% Percentile      11.57

   95% USL      11.6

   95% UPL      11.6 90% Percentile      11.25

90% Chebyshev UPL      16.06 95% Percentile      11.43

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      11.6    95% BCA Bootstrap UTL with   90% Coverage      11.6

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       6.962 SD of logged Data       0.321

Mean   1098 SD    292.4

Coefficient of Variation       0.266 Skewness     -0.877

Second Largest   1310 Median   1120

Maximum   1510 Third Quartile   1250

Total Number of Observations       8 Number of Distinct Observations       8

Minimum    519 First Quartile   1003

Gamma GOF Test

A-D Test Statistic       0.451 Anderson-Darling Gamma GOF Test

   95% UPL (t)   1685 95% Percentile (z)   1579

   95% USL   1692 99% Percentile (z)   1778

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage   1853 90% Percentile (z)   1473

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.185 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk GOF Test

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.219 Kolmogorov-Smirnov Gamma GOF Test
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Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   1856 90% Percentile   1612

MLE Mean (bias corrected)   1098 MLE Sd (bias corrected)    385.6

Theta hat (MLE)      85.55 Theta star (bias corrected MLE)    135.5

nu hat (MLE)    205.3 nu star (bias corrected)    129.7

Gamma Statistics

k hat (MLE)      12.83 k star (bias corrected MLE)       8.104

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   2420 90% Percentile (z)   1593

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.251 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.849 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   2192

   95% WH USL   1866    95% HW USL   1900

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1889 95% Percentile   1799

   95% WH Approx. Gamma UTL with   90% Coverage   2135 99% Percentile   2187

   95% UPL   1510 90% Percentile   1370

90% Chebyshev UPL   2028 95% Percentile   1440

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage   1510    95% BCA Bootstrap UTL with   90% Coverage   1510

Order of Statistic, r       8    95% UTL with   90% Coverage   1510

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   2013 95% Percentile (z)   1791

   95% USL   2028 99% Percentile (z)   2229

Second Largest   1220 Median    953.5

Maximum   1340 Third Quartile   1213

Total Number of Observations       8 Number of Distinct Observations       8

Minimum    551 First Quartile    725.3

represents a background data set and when many onsite observations need to be compared with the BTV.

Potassium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   2450 99% Percentile   1496

   95% USL   1510

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.185 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       6.802 SD of logged Data       0.346

Mean    945.6 SD    301.5

Coefficient of Variation       0.319 Skewness     -0.173

Gamma Statistics

k hat (MLE)      10.24 k star (bias corrected MLE)       6.486

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.198 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.396 Anderson-Darling Gamma GOF Test

   95% UPL (t)   1552 95% Percentile (z)   1442

   95% USL   1558 99% Percentile (z)   1647

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage   1724 90% Percentile (z)   1332

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1713 95% Percentile   1627

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   1689 90% Percentile   1442

MLE Mean (bias corrected)    945.6 MLE Sd (bias corrected)    371.3

Theta hat (MLE)      92.3 Theta star (bias corrected MLE)    145.8

nu hat (MLE)    163.9 nu star (bias corrected)    103.8
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A B C D E F G H I J K L

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.891 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   2017

   95% WH USL   1699    95% HW USL   1724

   95% WH Approx. Gamma UTL with   90% Coverage   1969 99% Percentile   2015

Order of Statistic, r       8    95% UTL with   90% Coverage   1340

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   1805 95% Percentile (z)   1591

   95% USL   1819 99% Percentile (z)   2014

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   2201 90% Percentile (z)   1403

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.179 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Potassium (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   2340 99% Percentile   1332

   95% USL   1340

   95% UPL   1340 90% Percentile   1256

90% Chebyshev UPL   1905 95% Percentile   1298

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage   1340    95% BCA Bootstrap UTL with   90% Coverage   1340

Normal GOF Test

Shapiro Wilk Test Statistic       0.902 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       6.421 SD of logged Data       0.226

Mean    628.1 SD    132.5

Coefficient of Variation       0.211 Skewness     -0.537

Second Largest    733 Median    681.5

Maximum    788 Third Quartile    715.8

Total Number of Observations       8 Number of Distinct Observations       8

Minimum    427 First Quartile    515.5

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.275 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.522 Anderson-Darling Gamma GOF Test

   95% UPL (t)    894.4 95% Percentile (z)    846.1

   95% USL    897.4 99% Percentile (z)    936.4

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    970.3 90% Percentile (z)    798

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.249 Lilliefors GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL    944.3 95% Percentile    918.2

   95% WH Approx. Gamma UTL with   90% Coverage   1045 99% Percentile   1068

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    937.4 90% Percentile    844

MLE Mean (bias corrected)    628.1 MLE Sd (bias corrected)    163.1

Theta hat (MLE)      26.6 Theta star (bias corrected MLE)      42.33

nu hat (MLE)    377.8 nu star (bias corrected)    237.4

Gamma Statistics

k hat (MLE)      23.61 k star (bias corrected MLE)      14.84

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.273 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage   1057

   95% WH USL    941.4    95% HW USL    948.5
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A B C D E F G H I J K L

   95% UPL (t)    968 95% Percentile (z)    891.5

   95% USL    972.8 99% Percentile (z)   1040

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage   1102 90% Percentile (z)    821.3

Data appear Lognormal at 5% Significance Level

95% Chebyshev UPL   1241 99% Percentile    784.2

   95% USL    788

   95% UPL    788 90% Percentile    749.5

90% Chebyshev UPL   1050 95% Percentile    768.8

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    788    95% BCA Bootstrap UTL with   90% Coverage    788

Order of Statistic, r       8    95% UTL with   90% Coverage    788

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Minimum Detect       0.4 Minimum Non-Detect       0.34

Maximum Detect       0.93 Maximum Non-Detect       0.46

Number of Detects       5 Number of Non-Detects       3

Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       8

represents a background data set and when many onsite observations need to be compared with the BTV.

Selenium (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

5% Lilliefors Critical Value       0.343 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.216 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of Detected Logged Data     -0.43 SD of Detected Logged Data       0.373

Variance Detected      0.0565 Percent Non-Detects      37.5%

Mean Detected       0.686 SD Detected       0.238

99% Percentile (z)       1.229 95% USL       1.137

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage       1.309 95% UPL (t)       1.13

90% Percentile (z)       0.902 95% Percentile (z)       1.016

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean       0.501 SD       0.313

99% KM Percentile (z)       1.106 95% KM USL       1.037

95% UTL90% Coverage       1.166 95% KM UPL (t)       1.032

90% KM Percentile (z)       0.86 95% KM Percentile (z)       0.946

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean       0.559 KM SD       0.235

MLE Mean (bias corrected)       0.686

MLE Sd (bias corrected)       0.345 95% Percentile of Chisquare (2kstar)      15.4

Theta hat (MLE)      0.0717 Theta star (bias corrected MLE)       0.173

nu hat (MLE)      95.74 nu star (bias corrected)      39.63

Gamma Statistics on Detected Data Only

k hat (MLE)       9.574 k star (bias corrected MLE)       3.963

5% K-S Critical Value       0.358 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.238 Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.364 Anderson-Darling GOF Test

k hat (MLE)       2.631 k star (bias corrected MLE)       1.728

Maximum       0.93 Median       0.445

SD       0.313 CV       0.625

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       0.165 Mean       0.501

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs
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nu hat (MLE)      42.09 nu star (bias corrected)      27.64

MLE Mean (bias corrected)       0.501 MLE Sd (bias corrected)       0.381

Theta hat (MLE)       0.191 Theta star (bias corrected MLE)       0.29

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.559 SD (KM)       0.235

      1.435

95% Gamma USL       1.39       1.451

95% Approx. Gamma UTL with 90% Coverage       1.782       1.908 95% Approx. Gamma UPL       1.376

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)       8.59 90% Percentile       1.009

95% Percentile       1.246 99% Percentile       1.776

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)       0.78 90% gamma percentile (KM)       0.953

95% gamma percentile (KM)       1.114 99% gamma percentile (KM)       1.458

nu hat (KM)      90.19 nu star (KM)      57.7

theta hat (KM)      0.0991 theta star (KM)       0.155

Variance (KM)      0.0554 SE of Mean (KM)      0.0931

k hat (KM)       5.637 k star (KM)       3.606

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale       0.53 Mean in Log Scale     -0.762

5% Lilliefors Critical Value       0.343 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.208 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk GOF Test

      1.113

95% KM Gamma Percentile       0.975       0.981 95% Gamma USL       1.108       1.121

95% Approx. Gamma UTL with 90% Coverage       1.388       1.424 95% Approx. Gamma UPL       1.1

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale       0.501 Mean in Log Scale     -0.892

KM SD of Logged Data       0.405 95% KM UPL (Lognormal)       1.158

95% KM Percentile Lognormal (z)       0.999 95% KM USL (Lognormal)       1.169

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -0.667 95% KM UTL (Lognormal)90% Coverage       1.461

99% Percentile (z)       1.642 95% USL       1.4

95% Bootstrap (%) UTL90% Coverage       0.93 95% UPL (t)       1.384

90% Percentile (z)       0.934 95% Percentile (z)       1.136

SD in Original Scale       0.281 SD in Log Scale       0.541

95% UTL90% Coverage       1.886 95% BCA UTL90% Coverage       0.93

95% USL       0.93 95% KM Chebyshev UPL       1.647

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL       0.93

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage       0.93

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)       1.009 95% Percentile (z)       1.302

99% Percentile (z)       2.102 95% USL       1.709

SD in Original Scale       0.313 SD in Log Scale       0.703

95% UTL90% Coverage       2.516 95% UPL (t)       1.683

Maximum Detect       1.1 Maximum Non-Detect       0.48

Variance Detected       0.126 Percent Non-Detects      62.5%

Number of Distinct Detects       3 Number of Distinct Non-Detects       3

Minimum Detect       0.39 Minimum Non-Detect       0.34

Number of Distinct Observations       6

Number of Detects       3 Number of Non-Detects       5

Selenium (0.5 - 2)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Mean Detected       0.743 SD Detected       0.355

Mean of Detected Logged Data     -0.382 SD of Detected Logged Data       0.523
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5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       1 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

99% Percentile (z)       1.2 95% USL       1.098

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage       1.288 95% UPL (t)       1.09

90% Percentile (z)       0.838 95% Percentile (z)       0.964

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean       0.395 SD       0.346

99% KM Percentile (z)       1.105 95% KM USL       1.027

95% UTL90% Coverage       1.172 95% KM UPL (t)       1.022

90% KM Percentile (z)       0.83 95% KM Percentile (z)       0.926

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean       0.493 KM SD       0.263

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.285

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

MLE Sd (bias corrected)     N/A    95% Percentile of Chisquare (2kstar)     N/A    

nu hat (MLE)      35.91 nu star (bias corrected)     N/A    

MLE Mean (bias corrected)     N/A    

k hat (MLE)       5.985 k star (bias corrected MLE)     N/A    

Theta hat (MLE)       0.124 Theta star (bias corrected MLE)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)       2.858 90% Percentile       0.834

95% Percentile       1.279 99% Percentile       2.425

nu hat (MLE)       6.02 nu star (bias corrected)       5.096

MLE Mean (bias corrected)       0.285 MLE Sd (bias corrected)       0.505

k hat (MLE)       0.376 k star (bias corrected MLE)       0.318

Theta hat (MLE)       0.757 Theta star (bias corrected MLE)       0.895

Maximum       1.1 Median      0.01

SD       0.424 CV       1.489

nu hat (KM)      55.99 nu star (KM)      36.32

theta hat (KM)       0.141 theta star (KM)       0.217

Variance (KM)      0.0693 SE of Mean (KM)       0.114

k hat (KM)       3.499 k star (KM)       2.27

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.493 SD (KM)       0.263

      1.904

95% Gamma USL       1.708       1.95

95% Approx. Gamma UTL with 90% Coverage       2.699       3.375 95% Approx. Gamma UPL       1.674

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.228 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.982 Shapiro Wilk GOF Test

      1.032

95% KM Gamma Percentile       0.903       0.9 95% Gamma USL       1.038       1.041

95% Approx. Gamma UTL with 90% Coverage       1.326       1.348 95% Approx. Gamma UPL       1.03

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)       0.726 90% gamma percentile (KM)       0.93

95% gamma percentile (KM)       1.123 99% gamma percentile (KM)       1.547

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data     -0.814 95% KM UTL (Lognormal)90% Coverage       1.328

99% Percentile (z)       2.109 95% USL       1.609

95% Bootstrap (%) UTL90% Coverage       1.1 95% UPL (t)       1.577

90% Percentile (z)       0.808 95% Percentile (z)       1.128

SD in Original Scale       0.366 SD in Log Scale       0.918

95% UTL90% Coverage       2.667 95% BCA UTL90% Coverage       1.1

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale       0.368 Mean in Log Scale     -1.389

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage       1.1

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)       0.779 95% Percentile (z)       1.019

99% Percentile (z)       1.689 95% USL       1.358

SD in Original Scale       0.346 SD in Log Scale       0.741

95% UTL90% Coverage       2.042 95% UPL (t)       1.336

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale       0.395 Mean in Log Scale     -1.201

KM SD of Logged Data       0.425 95% KM UPL (Lognormal)       1.041

95% KM Percentile Lognormal (z)       0.891 95% KM USL (Lognormal)       1.051

Number of Distinct Observations       4

Number of Detects       0 Number of Non-Detects       8

Selenium (10 - 12)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% USL       1.1 95% KM Chebyshev UPL       1.71

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL       1.1

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

The data set for variable Selenium (10 - 12) was not processed!

Silver (0 - 0.5)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Maximum Detect     N/A    Maximum Non-Detect       0.33

Variance Detected     N/A    Percent Non-Detects    100%

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Minimum Detect     N/A    Minimum Non-Detect       0.3

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Maximum Detect     N/A    Maximum Non-Detect       0.91

Variance Detected     N/A    Percent Non-Detects    100%

Number of Distinct Detects       0 Number of Distinct Non-Detects       7

Minimum Detect     N/A    Minimum Non-Detect       0.63

Number of Distinct Observations       7

Number of Detects       0 Number of Non-Detects       8

Maximum Detect     N/A    Maximum Non-Detect       0.93

Variance Detected     N/A    Percent Non-Detects    100%

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

Minimum Detect     N/A    Minimum Non-Detect       0.66

Number of Distinct Observations       6

Number of Detects       0 Number of Non-Detects       8

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

The data set for variable Silver (0 - 0.5) was not processed!

Silver (0.5 - 2)

The data set for variable Silver (0.5 - 2) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    
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Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Minimum Detect     N/A    Minimum Non-Detect       0.59

Number of Distinct Observations       5

Number of Detects       0 Number of Non-Detects       8

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Silver (10 - 12)

Minimum      39.6 First Quartile      73.05

Second Largest    136 Median      86.9

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

The data set for variable Silver (10 - 12) was not processed!

Sodium (0 - 0.5)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Maximum Detect     N/A    Maximum Non-Detect       0.65

Variance Detected     N/A    Percent Non-Detects    100%

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.401 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.608 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Coefficient of Variation       1.137 Skewness       2.609

Mean of logged Data       4.651 SD of logged Data       0.783

Maximum    552 Third Quartile    135.3

Mean    147 SD    167

Gamma Statistics

k hat (MLE)       1.62 k star (bias corrected MLE)       1.096

5% K-S Critical Value       0.299 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.727 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.308 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.806 Anderson-Darling Gamma GOF Test

   95% UPL (t)    482.6 95% Percentile (z)    421.7

   95% USL    486.3 99% Percentile (z)    535.5

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    578.2 90% Percentile (z)    361

   95% HW Approx. Gamma UTL with   90% Coverage    669.6

   95% WH USL    482.8    95% HW USL    486.7

   95% Hawkins Wixley (HW) Approx. Gamma UPL    480.2 95% Percentile    426.2

   95% WH Approx. Gamma UTL with   90% Coverage    647.4 99% Percentile    646.4

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    476.8 90% Percentile    330.8

MLE Mean (bias corrected)    147 MLE Sd (bias corrected)    140.4

Theta hat (MLE)      90.69 Theta star (bias corrected MLE)    134.1

nu hat (MLE)      25.93 nu star (bias corrected)      17.54

Nonparametric Distribution Free Background Statistics

Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    505.1 95% Percentile (z)    379.6

   95% USL    513.9 99% Percentile (z)    647.4

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    790.9 90% Percentile (z)    285.6

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.244 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk Lognormal GOF Test

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    552    95% BCA Bootstrap UTL with   90% Coverage    552

Order of Statistic, r       8    95% UTL with   90% Coverage    552

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57
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Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    919.1 99% Percentile    522.9

   95% USL    552

   95% UPL    552 90% Percentile    260.8

90% Chebyshev UPL    678.4 95% Percentile    406.4

Mean of logged Data       4.607 SD of logged Data       0.879

Mean    151.1 SD    176.2

Coefficient of Variation       1.166 Skewness       2.19

Second Largest    251 Median      76

Maximum    555 Third Quartile    133.2

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      38.8 First Quartile      61.2

represents a background data set and when many onsite observations need to be compared with the BTV.

Sodium (0.5 - 2)

General Statistics

   95% UPL (t)    505.1 95% Percentile (z)    440.9

   95% USL    509 99% Percentile (z)    560.9

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    606 90% Percentile (z)    376.9

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.377 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.665 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

MLE Mean (bias corrected)    151.1 MLE Sd (bias corrected)    156.4

Theta hat (MLE)    111.1 Theta star (bias corrected MLE)    161.9

nu hat (MLE)      21.76 nu star (bias corrected)      14.94

Gamma Statistics

k hat (MLE)       1.36 k star (bias corrected MLE)       0.933

5% K-S Critical Value       0.3 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.336 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.842 Anderson-Darling Gamma GOF Test

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.865 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    769.9

   95% WH USL    536.4    95% HW USL    546.3

   95% Hawkins Wixley (HW) Approx. Gamma UPL    538.5 95% Percentile    463.9

   95% WH Approx. Gamma UTL with   90% Coverage    732.8 99% Percentile    720.6

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    529.4 90% Percentile    353.9

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage    555    95% BCA Bootstrap UTL with   90% Coverage    555

Order of Statistic, r       8    95% UTL with   90% Coverage    555

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    586 95% Percentile (z)    425.3

   95% USL    597.5 99% Percentile (z)    774.1

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    969.1 90% Percentile (z)    309.1

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    965.6 99% Percentile    533.7

   95% USL    555

   95% UPL    555 90% Percentile    342.2

90% Chebyshev UPL    711.7 95% Percentile    448.6
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Total Number of Observations       8 Number of Missing Observations       0

Number of Distinct Observations       7

represents a background data set and when many onsite observations need to be compared with the BTV.

Sodium (10 - 12)

General Statistics

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Critical Values for Background Threshold Values (BTVs)

Mean of Detected Logged Data       3.832 SD of Detected Logged Data       0.306

Variance Detected    224.7 Percent Non-Detects      62.5%

Mean Detected      47.67 SD Detected      14.99

Minimum Detect      35.2 Minimum Non-Detect      31.8

Maximum Detect      64.3 Maximum Non-Detect      33.1

Number of Detects       3 Number of Non-Detects       5

Number of Distinct Detects       3 Number of Distinct Non-Detects       4

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean      28.04 SD      18.12

99% KM Percentile (z)      62.72 95% KM USL      59.55

95% UTL90% Coverage      65.46 95% KM UPL (t)      59.32

90% KM Percentile (z)      51.5 95% KM Percentile (z)      55.4

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean      37.75 KM SD      10.73

Lilliefors Test Statistic       0.276 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

MLE Sd (bias corrected)     N/A    95% Percentile of Chisquare (2kstar)     N/A    

nu hat (MLE)      95.4 nu star (bias corrected)     N/A    

MLE Mean (bias corrected)     N/A    

k hat (MLE)      15.9 k star (bias corrected MLE)     N/A    

Theta hat (MLE)       2.998 Theta star (bias corrected MLE)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

99% Percentile (z)      70.19 95% USL      64.85

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL90% Coverage      74.83 95% UPL (t)      64.45

90% Percentile (z)      51.26 95% Percentile (z)      57.85

nu hat (MLE)       3.287 nu star (bias corrected)       3.388

MLE Mean (bias corrected)      18.62 MLE Sd (bias corrected)      40.46

k hat (MLE)       0.205 k star (bias corrected MLE)       0.212

Theta hat (MLE)      90.63 Theta star (bias corrected MLE)      87.94

Maximum      64.3 Median       2.958

SD      25.43 CV       1.366

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      18.62

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      37.75 SD (KM)      10.73

   174.2

95% Gamma USL    133.6    179.1

95% Approx. Gamma UTL with 90% Coverage    220.4    338.2 95% Approx. Gamma UPL    130.7

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)       2.149 90% Percentile      56.3

95% Percentile      94.49 99% Percentile    198.7

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      48.4 90% gamma percentile (KM)      55.76

95% gamma percentile (KM)      62.35 99% gamma percentile (KM)      76.02

nu hat (KM)    198 nu star (KM)    125.1

theta hat (KM)       3.051 theta star (KM)       4.83

Variance (KM)    115.2 SE of Mean (KM)       4.647

k hat (KM)      12.37 k star (KM)       7.816

     58.9395% Approx. Gamma UTL with 90% Coverage      68.95      69.22 95% Approx. Gamma UPL      58.97
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Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale      26.93 Mean in Log Scale       3.101

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.244 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk GOF Test

95% KM Gamma Percentile      54.45      54.33 95% Gamma USL      59.25      59.22

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale      28.04 Mean in Log Scale       3.18

KM SD of Logged Data       0.237 95% KM UPL (Lognormal)      58.83

95% KM Percentile Lognormal (z)      53.97 95% KM USL (Lognormal)      59.14

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data       3.599 95% KM UTL (Lognormal)90% Coverage      67.37

99% Percentile (z)      98.78 95% USL      81.77

95% Bootstrap (%) UTL90% Coverage      64.3 95% UPL (t)      80.61

90% Percentile (z)      50.54 95% Percentile (z)      63.8

SD in Original Scale      19.04 SD in Log Scale       0.642

95% UTL90% Coverage    116.4 95% BCA UTL90% Coverage      64.3

95% USL      64.3 95% KM Chebyshev UPL      87.37

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Approximate Sample Size needed to achieve specified CC      29 95% UPL      64.3

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r       8 95% UTL with90% Coverage      64.3

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      49.58 95% Percentile (z)      60.85

99% Percentile (z)      89.39 95% USL      75.7

SD in Original Scale      18.12 SD in Log Scale       0.564

95% UTL90% Coverage    103.3 95% UPL (t)      74.76

Maximum Detect     N/A    Maximum Non-Detect       0.19

Variance Detected     N/A    Percent Non-Detects    100%

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Minimum Detect     N/A    Minimum Non-Detect       0.13

Number of Distinct Observations       5

Number of Detects       0 Number of Non-Detects       8

Thallium (0 - 0.5)

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Minimum Detect     N/A    Minimum Non-Detect       0.14

Number of Distinct Observations       4

Number of Detects       0 Number of Non-Detects       8

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

The data set for variable Thallium (0 - 0.5) was not processed!

Thallium (0.5 - 2)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

The data set for variable Thallium (0.5 - 2) was not processed!

Thallium (10 - 12)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Maximum Detect     N/A    Maximum Non-Detect       0.19

Variance Detected     N/A    Percent Non-Detects    100%
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Number of Distinct Observations       2

Number of Detects       0 Number of Non-Detects       8

General Statistics

Total Number of Observations       8 Number of Missing Observations       0

The data set for variable Thallium (10 - 12) was not processed!

Vanadium (0 - 0.5)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Mean Detected     N/A    SD Detected     N/A    

Mean of Detected Logged Data     N/A    SD of Detected Logged Data     N/A    

Maximum Detect     N/A    Maximum Non-Detect       0.13

Variance Detected     N/A    Percent Non-Detects    100%

Number of Distinct Detects       0 Number of Distinct Non-Detects       2

Minimum Detect     N/A    Minimum Non-Detect       0.12

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Coefficient of Variation       0.221 Skewness     -0.862

Mean of logged Data       2.548 SD of logged Data       0.249

Maximum      16.5 Third Quartile      15

Mean      13.1 SD       2.892

Minimum       7.7 First Quartile      12.15

Second Largest      15.9 Median      13.4

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

Gamma GOF Test

A-D Test Statistic       0.365 Anderson-Darling Gamma GOF Test

   95% UPL (t)      18.91 95% Percentile (z)      17.86

   95% USL      18.98 99% Percentile (z)      19.83

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      20.57 90% Percentile (z)      16.81

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.195 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      20.13 90% Percentile      17.97

MLE Mean (bias corrected)      13.1 MLE Sd (bias corrected)       3.674

Theta hat (MLE)       0.648 Theta star (bias corrected MLE)       1.03

nu hat (MLE)    323.4 nu star (bias corrected)    203.4

Gamma Statistics

k hat (MLE)      20.21 k star (bias corrected MLE)      12.71

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.224 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      24.3 90% Percentile (z)      17.58

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.889 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      22.96

   95% WH USL      20.22    95% HW USL      20.43

   95% Hawkins Wixley (HW) Approx. Gamma UPL      20.33 95% Percentile      19.67

   95% WH Approx. Gamma UTL with   90% Coverage      22.6 99% Percentile      23.12

   95% UPL      16.5 90% Percentile      16.08

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      16.5    95% BCA Bootstrap UTL with   90% Coverage      16.5

Order of Statistic, r       8    95% UTL with   90% Coverage      16.5

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      21.08 95% Percentile (z)      19.25

   95% USL      21.19 99% Percentile (z)      22.81
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90% Chebyshev UPL      22.3 95% Percentile      16.29

Second Largest      14 Median      12.5

Maximum      15.1 Third Quartile      13.48

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       7.4 First Quartile      11.83

represents a background data set and when many onsite observations need to be compared with the BTV.

Vanadium (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      26.47 99% Percentile      16.46

   95% USL      16.5

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.213 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.896 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.488 SD of logged Data       0.216

Mean      12.26 SD       2.297

Coefficient of Variation       0.187 Skewness     -1.362

Gamma Statistics

k hat (MLE)      27.14 k star (bias corrected MLE)      17.05

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.236 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.582 Anderson-Darling Gamma GOF Test

   95% UPL (t)      16.88 95% Percentile (z)      16.04

   95% USL      16.93 99% Percentile (z)      17.61

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      18.19 90% Percentile (z)      15.21

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.819 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      20.04

   95% WH USL      17.93    95% HW USL      18.09

   95% Hawkins Wixley (HW) Approx. Gamma UPL      18.02 95% Percentile      17.52

   95% WH Approx. Gamma UTL with   90% Coverage      19.77 99% Percentile      20.21

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      17.85 90% Percentile      16.19

MLE Mean (bias corrected)      12.26 MLE Sd (bias corrected)       2.97

Theta hat (MLE)       0.452 Theta star (bias corrected MLE)       0.719

nu hat (MLE)    434.3 nu star (bias corrected)    272.8

Order of Statistic, r       8    95% UTL with   90% Coverage      15.1

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      18.59 95% Percentile (z)      17.18

   95% USL      18.68 99% Percentile (z)      19.91

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      21.05 90% Percentile (z)      15.88

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      22.88 99% Percentile      15.02

   95% USL      15.1

   95% UPL      15.1 90% Percentile      14.33

90% Chebyshev UPL      19.57 95% Percentile      14.72

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      15.1    95% BCA Bootstrap UTL with   90% Coverage      15.1
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Vanadium (10 - 12)

General Statistics

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       2.044 SD of logged Data       0.268

Mean       7.963 SD       2.04

Coefficient of Variation       0.256 Skewness    -0.0511

Second Largest      10.4 Median       7.75

Maximum      10.5 Third Quartile       9.575

Total Number of Observations       8 Number of Distinct Observations       8

Minimum       4.9 First Quartile       6.625

Gamma GOF Test

A-D Test Statistic       0.323 Anderson-Darling Gamma GOF Test

   95% UPL (t)      12.06 95% Percentile (z)      11.32

   95% USL      12.11 99% Percentile (z)      12.71

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      13.23 90% Percentile (z)      10.58

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      12.73 90% Percentile      11.24

MLE Mean (bias corrected)       7.963 MLE Sd (bias corrected)       2.464

Theta hat (MLE)       0.481 Theta star (bias corrected MLE)       0.763

nu hat (MLE)    265.1 nu star (bias corrected)    167

Gamma Statistics

k hat (MLE)      16.57 k star (bias corrected MLE)      10.44

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.187 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      15.44 90% Percentile (z)      10.89

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.163 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      14.66

   95% WH USL      12.79    95% HW USL      12.91

   95% Hawkins Wixley (HW) Approx. Gamma UPL      12.84 95% Percentile      12.4

   95% WH Approx. Gamma UTL with   90% Coverage      14.44 99% Percentile      14.78

   95% UPL      10.5 90% Percentile      10.43

90% Chebyshev UPL      14.45 95% Percentile      10.47

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      10.5    95% BCA Bootstrap UTL with   90% Coverage      10.5

Order of Statistic, r       8    95% UTL with   90% Coverage      10.5

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      13.24 95% Percentile (z)      12.01

   95% USL      13.32 99% Percentile (z)      14.42

Second Largest      72 Median      58.65

Maximum      79.6 Third Quartile      68.1

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      13.6 First Quartile      49.85

represents a background data set and when many onsite observations need to be compared with the BTV.

Zinc (0 - 0.5)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      17.39 99% Percentile      10.49

   95% USL      10.5

Mean      55.91 SD      20.16
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5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.901 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       3.924 SD of logged Data       0.558

Coefficient of Variation       0.361 Skewness     -1.341

Gamma Statistics

k hat (MLE)       5.165 k star (bias corrected MLE)       3.311

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.719 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.288 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.795 Anderson-Darling Gamma GOF Test

   95% UPL (t)      96.43 95% Percentile (z)      89.08

   95% USL      96.88 99% Percentile (z)    102.8

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage    108 90% Percentile (z)      81.75

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.718 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    158.4

   95% WH USL    122    95% HW USL    128.1

   95% Hawkins Wixley (HW) Approx. Gamma UPL    127 95% Percentile    114.1

   95% WH Approx. Gamma UTL with   90% Coverage    147.8 99% Percentile    150.7

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL    121 90% Percentile      97.11

MLE Mean (bias corrected)      55.91 MLE Sd (bias corrected)      30.73

Theta hat (MLE)      10.83 Theta star (bias corrected MLE)      16.89

nu hat (MLE)      82.63 nu star (bias corrected)      52.98

Order of Statistic, r       8    95% UTL with   90% Coverage      79.6

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    155.3 95% Percentile (z)    126.7

   95% USL    157.3 99% Percentile (z)    185.4

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    213.8 90% Percentile (z)    103.5

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.327 Lilliefors Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Zinc (0.5 - 2)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    149.1 99% Percentile      79.07

   95% USL      79.6

   95% UPL      79.6 90% Percentile      74.28

90% Chebyshev UPL    120.1 95% Percentile      76.94

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      79.6    95% BCA Bootstrap UTL with   90% Coverage      79.6

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       3.722 SD of logged Data       0.502

Mean      44.91 SD      14.73

Coefficient of Variation       0.328 Skewness     -1.774

Second Largest      53.7 Median      49

Maximum      59.9 Third Quartile      52.5

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      12.6 First Quartile      44.2

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test
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5145

5146

5147

5148

5149

5150

5151

5152

5153

5154

5155

5156

5157

5158

5159

5160

5161

5162

5163

5164

5165

5166

5167

5168

5169

5170

5171

5172

5173

5174

5175

5176

5177

5178

5179

5180

5181

5182

5183

5184

5185

5186

5187

5188

5189

5190

5191

5192

5193

5194

5195

5196

5197

5198

5199

5200

5201

5202

5203

5204

5205

5206

5207

5208

5209

5210

5211

5212

5213

5214

5215

5216

5217

5218

5219

5220

5221

5222

5223

5224

5225

5226

5227

5228

5229

5230

A B C D E F G H I J K L

Gamma GOF Test

A-D Test Statistic       1.054 Anderson-Darling Gamma GOF Test

   95% UPL (t)      74.52 95% Percentile (z)      69.14

   95% USL      74.84 99% Percentile (z)      79.18

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      82.95 90% Percentile (z)      63.79

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Lilliefors Test Statistic       0.304 Lilliefors GOF Test

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      91.75 90% Percentile      75.08

MLE Mean (bias corrected)      44.91 MLE Sd (bias corrected)      22.5

Theta hat (MLE)       7.198 Theta star (bias corrected MLE)      11.28

nu hat (MLE)      99.83 nu star (bias corrected)      63.73

Gamma Statistics

k hat (MLE)       6.239 k star (bias corrected MLE)       3.983

5% K-S Critical Value       0.295 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.718 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.346 Kolmogorov-Smirnov Gamma GOF Test

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage    151.3 90% Percentile (z)      78.73

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.349 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.675 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage    117.4

   95% WH USL      92.43    95% HW USL      96.5

   95% Hawkins Wixley (HW) Approx. Gamma UPL      95.72 95% Percentile      87.16

   95% WH Approx. Gamma UTL with   90% Coverage    110.5 99% Percentile    113

   95% UPL      59.9 90% Percentile      55.56

90% Chebyshev UPL      91.79 95% Percentile      57.73

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      59.9    95% BCA Bootstrap UTL with   90% Coverage      59.9

Order of Statistic, r       8    95% UTL with   90% Coverage      59.9

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    113.5 95% Percentile (z)      94.49

   95% USL    114.7 99% Percentile (z)    133.1

Second Largest      32.4 Median      28.8

Maximum      41.3 Third Quartile      31.88

Total Number of Observations       8 Number of Distinct Observations       8

Minimum      16.9 First Quartile      24.3

represents a background data set and when many onsite observations need to be compared with the BTV.

Zinc (10 - 12)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    113 99% Percentile      59.47

   95% USL      59.9

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.169 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.979 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.582 d2max (for USL)       2.032

Mean of logged Data       3.319 SD of logged Data       0.266

Mean      28.46 SD       7.252

Coefficient of Variation       0.255 Skewness       0.229

   95% UPL (t)      43.03 95% Percentile (z)      40.39

   95% USL      43.2 99% Percentile (z)      45.33

Background Statistics Assuming Normal Distribution

   95% UTL with   90% Coverage      47.19 90% Percentile (z)      37.76
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5231

5232

5233

5234

5235

5236

5237

5238

5239

5240

5241

5242

5243

5244

5245

5246

5247

5248

5249

5250

5251

5252

5253

5254

5255

5256

5257

5258

5259

5260

5261

5262

5263

5264

5265

5266

5267

5268

5269

5270

5271

5272

5273

5274

5275

5276

5277

5278

5279

5280

5281

A B C D E F G H I J K L

Gamma Statistics

k hat (MLE)      16.9 k star (bias corrected MLE)      10.65

5% K-S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.148 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.203 Anderson-Darling Gamma GOF Test

   95% HW Approx. Gamma UTL with   90% Coverage      52.1

   95% WH USL      45.53    95% HW USL      45.95

   95% Hawkins Wixley (HW) Approx. Gamma UPL      45.71 95% Percentile      44.16

   95% WH Approx. Gamma UTL with   90% Coverage      51.34 99% Percentile      52.57

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      45.31 90% Percentile      40.06

MLE Mean (bias corrected)      28.46 MLE Sd (bias corrected)       8.722

Theta hat (MLE)       1.684 Theta star (bias corrected MLE)       2.673

nu hat (MLE)    270.5 nu star (bias corrected)    170.4

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      47.17 95% Percentile (z)      42.8

   95% USL      47.45 99% Percentile (z)      51.32

Background Statistics assuming Lognormal Distribution

   95% UTL with   90% Coverage      54.93 90% Percentile (z)      38.86

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.161 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk Lognormal GOF Test

represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      61.99 99% Percentile      40.68

   95% USL      41.3

   95% UPL      41.3 90% Percentile      35.07

90% Chebyshev UPL      51.54 95% Percentile      38.19

Approximate Sample Size needed to achieve specified CC      29

   95% Percentile Bootstrap UTL with   90% Coverage      41.3    95% BCA Bootstrap UTL with   90% Coverage      41.3

Order of Statistic, r       8    95% UTL with   90% Coverage      41.3

Approx, f used to compute achieved CC       0.889 Approximate Actual Confidence Coefficient achieved by UTL       0.57
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     16

     16

  3840

 30900

 12982

  7234

      3.384

  3837

      2.791

  4652

      9.316

      0.594

      0.958

      0.919

      0.887

      0.167

      0.146

      0.213

      0.978

      0.349

      0.743

      0.147

      0.216

      0.981

      0.955

      0.887

      0.616

      0.161

      0.213

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

Aluminum (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Aluminum (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:36:54 AM
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      8

      8

 17300

 29200

 21525

  4228

     32.52

   661.9

     20.41

  1055

      9.962

      0.184

      0.909

      0.824

      0.818

     0.0551

      0.346

      0.283

      0.929

      0.691

      0.716

      0.336

      0.294

      0.928

      0.858

      0.818

      0.125

      0.322

      0.283

     14

     14

  2080

 16800

  9741

  3835

      5.214

  1868

      4.145

Theta hat

Kstar

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Data appear Approximate_Lognormal at (0.05) Significance Lev

Aluminum (testpitintermediate)

Raw Statistics

Number of Valid Observations

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data follow Appr. Gamma Distribution at (0.05) Significance Lev

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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  2350

      9.085

      0.517

      0.985

      0.977

      0.874

      0.899

      0.133

      0.226

      0.968

      0.433

      0.738

      0.154

      0.229

      0.914

      0.854

      0.874

     0.019

      0.195

      0.226

      7

      7

 12000

 21300

 16371

  3475

     25.17

   650.5

     14.48

  1131

      9.683

      0.218

      0.978

      0.94

      0.803

      0.797

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate_Lognormal at (0.05) Significance Lev

Aluminum (testpitshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data
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      0.154

      0.304

      0.974

      0.313

      0.707

      0.184

      0.311

      0.973

      0.929

      0.803

      0.716

      0.186

      0.304

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
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     16

     13

      2.1

      6.8

      4.494

      1.313

     10.45

      0.43

      8.532

      0.527

      1.454

      0.34

      0.977

      0.951

      0.887

      0.513

      0.159

      0.213

      0.956

      0.659

      0.739

      0.202

      0.215

      0.941

      0.883

      0.887

     0.0457

      0.22

      0.213

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Arsenic (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Arsenic (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:37:23 AM
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      8

      7

      2.8

      7.1

      5.163

      1.317

     15.57

      0.332

      9.814

      0.526

      1.609

      0.283

      0.972

      0.956

      0.818

      0.679

      0.182

      0.283

      0.963

      0.354

      0.716

      0.203

      0.294

      0.942

      0.904

      0.818

      0.237

      0.231

      0.283

     14

     14

      0.8

      8.6

      4.736

      2.029

      4.295

      1.102

      3.423

Theta hat

Kstar

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Data appear Lognormal at (0.05) Significance Level

Arsenic (testpitintermediate)

Raw Statistics

Number of Valid Observations

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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      1.384

      1.434

      0.583

      0.985

      0.978

      0.874

      0.9

      0.143

      0.226

      0.973

      0.437

      0.739

      0.182

      0.23

      0.906

      0.843

      0.874

     0.0127

      0.215

      0.226

      7

      7

      3

      6

      4.443

      0.936

     25.71

      0.173

     14.78

      0.301

      1.472

      0.216

      0.984

      0.983

      0.803

      0.89

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate_Lognormal at (0.05) Significance Lev

Arsenic (testpitshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data
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      0.138

      0.304

      0.986

      0.19

      0.707

      0.138

      0.311

      0.98

      0.977

      0.803

      0.838

      0.161

      0.304

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
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     16

     16

      4.9

     21.3

     11.81

      4.858

      6.372

      1.854

      5.219

      2.263

      2.389

      0.42

      0.972

      0.937

      0.887

      0.35

      0.183

      0.213

      0.985

      0.219

      0.741

      0.134

      0.216

      0.989

      0.972

      0.887

      0.879

      0.108

      0.213

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

Chromium (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Chromium (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:35:44 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      8

      8

      5.4

     18.3

     13.23

      4.224

      8.669

      1.526

      5.501

      2.404

      2.523

      0.396

      0.973

      0.946

      0.818

      0.683

      0.188

      0.283

      0.934

      0.413

      0.716

      0.209

      0.295

      0.922

      0.86

      0.818

      0.103

      0.197

      0.283

     14

     13

      1.5

     12.1

      8.021

      2.65

      5.979

      1.342

      4.746

Theta hat

Kstar

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Data appear Lognormal at (0.05) Significance Level

Chromium (testpitintermediate)

Raw Statistics

Number of Valid Observations

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      1.69

      1.996

      0.508

      0.966

      0.946

      0.874

      0.407

      0.128

      0.226

      0.926

      0.848

      0.737

      0.191

      0.229

      0.833

      0.721

      0.874

3.1478E-4

      0.237

      0.226

      7

      7

      8.4

     15.8

     10.61

      2.45

     25.89

      0.41

     14.89

      0.713

      2.343

      0.205

      0.87

      0.78

      0.803

     0.0154

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Chromium (testpitshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data follow Appr. Gamma Distribution at (0.05) Significance Lev

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      0.281

      0.304

      0.906

      0.64

      0.707

      0.268

      0.311

      0.908

      0.846

      0.803

     0.0748

      0.254

      0.304

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate Normal at (0.05) Significance Level
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

     16

     13

      2.8

      7.4

      5.313

      1.434

     13.22

      0.402

     10.79

      0.493

      1.632

      0.295

      0.985

      0.955

      0.906

      0.658

      0.115

      0.196

      0.968

      0.359

      0.623

      0.149

      0.198

      0.971

      0.931

      0.906

      0.298

      0.16

      0.196

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Lognormal at (0.1) Significance Level

Cobalt (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data appear Gamma Distributed at (0.1) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Cobalt (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.9

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/10/2017 9:25:50 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      8

      7

      2.9

      7.2

      5.963

      1.326

     16.56

      0.36

     10.44

      0.571

      1.755

      0.288

      0.851

      0.751

      0.851

    0.00515

      0.326

      0.265

      0.812

      1.17

      0.609

      0.363

      0.271

      0.793

      0.659

      0.851

5.1487E-4

      0.379

      0.265

     14

     14

      0.63

      7.8

      4.616

Maximum

Mean of Raw Data

Cobalt (testpitintermediate)

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Data not Lognormal at (0.1) Significance Level

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Sign

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data not Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data not Normal at (0.1) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      1.867

      4.168

      1.108

      3.322

      1.39

      1.405

      0.618

      0.969

      0.949

      0.895

      0.462

      0.156

      0.208

      0.941

      0.795

      0.624

      0.238

      0.211

      0.856

      0.758

      0.895

8.8915E-4

      0.274

      0.208

      7

      6

      4.4

      6.2

      5.114

      0.607

     85.43

     0.0599

     48.91

      0.105

      1.626

      0.116

Normal GOF Test Results

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Lilliefors Critical (0.1) Value

Data not Lognormal at (0.1) Significance Level

Cobalt (testpitshallow)

Raw Statistics

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data not Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Standard Deviation of Raw Data

Khat

Theta hat

Kstar
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      0.965

      0.935

      0.838

      0.576

      0.176

      0.28

      0.972

      0.275

      0.604

      0.155

      0.287

      0.973

      0.948

      0.838

      0.71

      0.159

      0.28

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Lognormal at (0.1) Significance Level

Data appear Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

     16

     15

  7100

 19200

 13733

  3744

     12.6

  1090

     10.28

  1336

      9.487

      0.304

      0.983

      0.952

      0.906

      0.605

      0.133

      0.196

      0.962

      0.44

      0.623

      0.16

      0.198

      0.962

      0.914

      0.906

      0.161

      0.163

      0.196

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Lognormal at (0.1) Significance Level

Iron (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data appear Gamma Distributed at (0.1) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Iron (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.9

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/10/2017 9:24:00 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      8

      8

  8140

 19900

 16518

  3632

     17.03

   969.9

     10.73

  1540

      9.683

      0.284

      0.86

      0.765

      0.851

    0.00752

      0.297

      0.265

      0.819

      1.095

      0.609

      0.335

      0.271

      0.802

      0.672

      0.851

7.3019E-4

      0.354

      0.265

     14

     13

  2670

 20400

 12532

Maximum

Mean of Raw Data

Iron (testpitintermediate)

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Data not Lognormal at (0.1) Significance Level

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Sign

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data not Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data not Normal at (0.1) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

  4521

      5.955

  2104

      4.727

  2651

      9.35

      0.49

      0.968

      0.949

      0.895

      0.453

      0.173

      0.208

      0.955

      0.651

      0.623

      0.195

      0.211

      0.875

      0.791

      0.895

    0.00237

      0.238

      0.208

      7

      7

 11200

 21800

 15729

  3280

     27.76

   566.6

     15.96

   985.6

      9.645

      0.205

Normal GOF Test Results

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Lilliefors Critical (0.1) Value

Data not Lognormal at (0.1) Significance Level

Iron (testpitshallow)

Raw Statistics

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Data appear Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Standard Deviation of Raw Data

Khat

Theta hat

Kstar
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      0.956

      0.935

      0.838

      0.445

      0.252

      0.28

      0.966

      0.284

      0.604

      0.22

      0.287

      0.97

      0.962

      0.838

      0.674

      0.22

      0.28

Shapiro Wilk Critical (0.1) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Lognormal at (0.1) Significance Level

Data appear Gamma Distributed at (0.1) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.1) Value

K-S Test Statistic

K-S Critical(0.1)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.1) Value

Data appear Normal at (0.1) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.1) Value
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

     16

     15

     44.4

   659

   402.2

   167.9

      3.45

   116.6

      2.844

   141.4

      5.845

      0.692

      0.97

      0.941

      0.887

      0.355

      0.173

      0.213

      0.911

      1.134

      0.743

      0.248

      0.216

      0.855

      0.747

      0.887

3.4856E-4

      0.277

      0.213

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Manganese (backgroundshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Manganese (backgroundintermediate)

Raw Statistics

Number of Valid Observations

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:38:08 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      8

      8

     49.4

   576

   375.3

   172.6

      2.831

   132.6

      1.853

   202.6

      5.741

      0.802

      0.968

      0.937

      0.818

      0.582

      0.185

      0.283

      0.881

      0.688

      0.722

      0.278

      0.296

      0.85

      0.741

      0.818

    0.00482

      0.304

      0.283

     14

     14

     48

   975

   338.1

   224.3

      2.705

   125

      2.173

Theta hat

Kstar

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Data not Lognormal at (0.05) Significance Level

Manganese (testpitintermediate)

Raw Statistics

Number of Valid Observations

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

   155.6

      5.627

      0.694

      0.896

      0.827

      0.874

    0.00729

      0.21

      0.226

      0.961

      0.46

      0.744

      0.175

      0.231

      0.944

      0.917

      0.874

      0.134

      0.218

      0.226

      7

      7

   260

   877

   629.4

   215

      7.817

     80.52

      4.562

   138

      6.379

      0.42

      0.968

      0.935

      0.803

      0.634

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

Manganese (testpitshallow)

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

      0.224

      0.304

      0.928

      0.424

      0.709

      0.255

      0.312

      0.925

      0.862

      0.803

      0.141

      0.247

      0.304

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:45:20 AM

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Aluminum(backgroundshallow)

Sample 2 Data: Aluminum(testpitshallow)

Minimum    17300  12000

Maximum    29200  21300

Number of Valid Observations         8       7

Number of Distinct Observations         8       7

SD     4228   3475

SE of Mean     1495   1313

Mean    21525  16371

Median    20300  17100

Method DF Value t (0.025) t (0.975) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

t-Test Lower C.VaUpper C.Va

Pooled SD: 3898.612

Conclusion with Alpha = 0.050

  Student t (Pooled): Reject H0, Conclude Sample 1 <> Sample 2

  Welch-Satterthwaite: Reject H0, Conclude Sample 1 <> Sample 2

0.024

Welch-Satterthwaite (Unequal V 13.0 2.590 -2.160 2.160 0.022

Pooled (Equal Variance) 13 2.554 -2.160 2.160

Variance of Sample 2   12072381

Test of Equality of Variances

Variance of Sample 1   17879286

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

7 6 1.481 0.648
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

      8       7

      7       7

      2.8       3

      7.1       6

      5.163       4.443

      4.9       4.3

      1.317       0.936

      0.466       0.354

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

13 1.202 -2.160 2.160 0.251

12.5 1.231 -2.160 2.160 0.241

      1.734

      0.876

P-Value

0.4247 6 1.979

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 1.157

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Arsenic(backgroundshallow)

Sample 2 Data: Arsenic(testpitshallow)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:42:03 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

      8       7

      8       7

      5.4       8.4

     18.3      15.8

     13.23      10.61

     14.3       9.7

      4.224       2.45

      1.493       0.926

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

13 1.434 -2.160 2.160 0.175

11.4 1.486 -2.201 2.201 0.164

     17.84

      6.005

P-Value

0.2067 6 2.971

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 3.518

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Chromium(backgroundshallow)

Sample 2 Data: Chromium(testpitshallow)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:12:13 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

      8       7

      0       0

      8       7

    N/A        N/A    

    N/A        N/A    

0.00% 0.00%

      2.9       4.4

      7.2       6.2

      5.963       5.114

      6.15       5

      1.326       0.607

      5.963       5.114

      1.326       0.607

      1.808

     -1.96

      1.96

     0.0706

    Do Not Reject H0, Conclude Sample 1 = Sample 2

    P-Value >= alpha (0.05)

TW Statistic

Lower TW Critical Value(0.025)

Upper TW Critical Value (0.975)

P-Value

Conclusion with Alpha = 0.05

KM SD    

Sample 1 vs Sample 2 Tarone-Ware Test

H0: Mean/Median of Sample 1 = Mean/Median of Sample 2

Minimum Detect    

Maximum Detect    

Mean of Detects    

Median of Detects    

SD of Detects    

KM Mean    

Number of Valid Data    

Number of Non-Detects    

Number of Detects    

Minimum Non-Detect    

Maximum Non-Detect    

Percent Non-detects    

Sample 1 Data: Cobalt(backgroundshallow)

Sample 2 Data: Cobalt(testpitshallow)

Raw Statistics

Sample 2

Selected Null Hypothesis   Sample 1 Mean/Median = Sample 2 Mean/Median (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean/Median <> Sample 2 Mean/Median

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

Tarone-Ware Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/4/2017 11:07:36 PM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

      8       7

      0       0

      8       7

    N/A        N/A    

    N/A        N/A    

0.00% 0.00%

  8140  11200

 19900  21800

 16518  15729

 17250  16000

  3632   3280

 16518  15729

  3632   3280

      1.014

     -1.96

      1.96

      0.31

    Do Not Reject H0, Conclude Sample 1 = Sample 2

    P-Value >= alpha (0.05)

TW Statistic

Lower TW Critical Value(0.025)

Upper TW Critical Value (0.975)

P-Value

Conclusion with Alpha = 0.05

KM SD    

Sample 1 vs Sample 2 Tarone-Ware Test

H0: Mean/Median of Sample 1 = Mean/Median of Sample 2

Minimum Detect    

Maximum Detect    

Mean of Detects    

Median of Detects    

SD of Detects    

KM Mean    

Number of Valid Data    

Number of Non-Detects    

Number of Detects    

Minimum Non-Detect    

Maximum Non-Detect    

Percent Non-detects    

Sample 1 Data: Iron(backgroundshallow)

Sample 2 Data: Iron(testpitshallow)

Raw Statistics

Sample 2

Selected Null Hypothesis   Sample 1 Mean/Median = Sample 2 Mean/Median (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean/Median <> Sample 2 Mean/Median

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

Tarone-Ware Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/4/2017 11:01:30 PM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

      8       7

      8       7

     49.4    260

   576    877

   375.3    629.4

   404.5    714

   172.6    215

     61.02      81.28

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

13 -2.540 -2.160 2.160 0.025

11.5 -2.500 -2.179 2.179 0.029

 29791

 46246

P-Value

0.5766 7 1.552

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 193.353

Conclusion with Alpha = 0.050

  Student t (Pooled): Reject H0, Conclude Sample 1 <> Sample 2

  Welch-Satterthwaite: Reject H0, Conclude Sample 1 <> Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Manganese(backgroundshallow)

Sample 2 Data: Manganese(testpitshallow)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:50:41 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     16      14

  3840   2080

 30900  16800

 12982   9741

 12750   8995

  7234   3835

  1809   1025

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 1.500 -2.048 2.048 0.145

23.4 1.559 -2.069 2.069 0.132

52335056

14706275

P-Value

0.02715 13 3.559

Conclusion with Alpha = 0.05

 Two variances are not equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 5904.621

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Aluminum(backgroundintermediate)

Sample 2 Data: Aluminum(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:52:47 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     13      14

      2.1       0.8

      6.8       8.6

      4.494       4.736

      4.65       4.55

      1.313       2.029

      0.328       0.542

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 -0.393 -2.048 2.048 0.698

21.7 -0.382 -2.074 2.074 0.706

      1.725

      4.116

P-Value

0.11013 15 2.387

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 1.684

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Arsenic(backgroundintermediate)

Sample 2 Data: Arsenic(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:53:23 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     16      13

      4.9       1.5

     21.3      12.1

     11.81       8.021

     10.85       8.4

      4.858       2.65

      1.215       0.708

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 2.598 -2.048 2.048 0.015

23.8 2.696 -2.064 2.064 0.013

     23.6

      7.023

P-Value

0.03415 13 3.360

Conclusion with Alpha = 0.05

 Two variances are not equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 3.988

Conclusion with Alpha = 0.050

  Student t (Pooled): Reject H0, Conclude Sample 1 <> Sample 2

  Welch-Satterthwaite: Reject H0, Conclude Sample 1 <> Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Chromium(backgroundintermediate)

Sample 2 Data: Chromium(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2017 9:16:43 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     13      14

      2.8       0.63

      7.4       7.8

      5.313       4.616

      5.6       4.65

      1.434       1.867

      0.359       0.499

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 1.153 -2.048 2.048 0.259

24.3 1.133 -2.064 2.064 0.268

      2.057

      3.487

P-Value

0.32713 15 1.695

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 1.650

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Cobalt(backgroundintermediate)

Sample 2 Data: Cobalt(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:53:55 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     15      13

  7100   2670

 19200  20400

 13733  12532

 14150  12000

  3744   4521

   936   1208

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 0.795 -2.048 2.048 0.433

25.4 0.785 -2.060 2.060 0.440

14018567

20443187

P-Value

0.48113 15 1.458

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 4123.279

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Iron(backgroundintermediate)

Sample 2 Data: Iron(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:54:31 AM
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Table P. ProUCL Outputs for Borrow Pit Area Statistics
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization
     2000 Aluminum Drive, Columbia Falls, MT

Sample 1

     16      14

     15      14

     44.4      48

   659    975

   402.2    338.1

   428    269

   167.9    224.3

     41.96      59.96

t-Test Lower C.VaUpper C.Va

DF Value t (0.025) t (0.975) P-Value

28 0.893 -2.048 2.048 0.380

23.9 0.875 -2.064 2.064 0.390

 28175

 50328

P-Value

0.28213 15 1.786

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Test of Equality of Variances

Variance of Sample 1   

Variance of Sample 2   

Numerator DF Denominator DF F-Test Value

Welch-Satterthwaite (Unequal V

Pooled SD: 196.113

Conclusion with Alpha = 0.050

  Student t (Pooled): Do Not Reject H0, Conclude Sample 1 = Sample 2

  Welch-Satterthwaite: Do Not Reject H0, Conclude Sample 1 = Sample 2

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 = Mean of Sample 2

Method

Pooled (Equal Variance)

Maximum   

Mean   

Median   

SD   

SE of Mean   

Raw Statistics

Sample 2

Number of Valid Observations   

Number of Distinct Observations   

Minimum   

Sample 1 Data: Manganese(backgroundintermediate)

Sample 2 Data: Manganese(testpitintermediate)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean = Sample 2 Mean (Two Sided Alternative)

Alternative Hypothesis   Sample 1 Mean <> Sample 2 Mean

From File   ProUCL input - bg and test pit.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   ProUCL 5.16/30/2017 10:55:04 AM
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APPENDIX Q 

ProUCL Background Threshold Values Summary Table 

 



Table Q. ProUCL Background Threshold Values Summary Table
     Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analytical
Parameter

Normal 
UTL

Gamma WH 
UTL

Gamma HW 
UTL

Non-Param 
UTL / Max 

Normal 
UTL

Gamma WH UTL
Gamma HW 

UTL
Non-Param 
UTL / Max 

Normal 
UTL

Gamma WH 
UTL

Gamma HW 
UTL

Non-Param 
UTL / Max 

Aluminum 32,443 33,417 33568 29200 32959 34,747 35,085 30900 15392 17207 17,587 13800

Arsenic 8.6 9.516 9.697 7.1 8.564 10.1 10.4 6.8 6.724 7.639 7.8 5.3

Barium 533.9 580.4 588.7 429 518.8 606.4 625.2 440 187.7 215.7 222.5 172

Beryllium 1.4 1.471 1.486 1.2 1.391 1.6 1.6 1.2 0.607 0.666 0.7 0.49

Calcium 18149.0 19982 20457 17200 11935 13727.0 14165.0 10900 40335 47181 48647.0 32300

Chromium 24.1 29.05 30.11 18.3 25.33 30.5 31.7 20.9 23.56 26 26.5 21.3

Cobalt 9.4 10.81 11.09 7.2 9.914 11.6 11.9 7.4 6.956 7.383 7.5 5.7

Copper 33.4 38.14 39.08 27 28.71 32.2 32.8 23 21.56 26.8 28.1 17.4

Iron 25894.0 29728 30471 19900 25127 28972.0 29724.0 19200 18157 19771 20056.0 15000

Lead 20.6 23.47 24.03 15.9 27.2 33.3 34.7 21.2 10.23 11.67 12.0 7.9

Magnesium 15540.0 19429 20331 11400 14894 18709.0 19583.0 10700 14987 16326 16562.0 12100

Manganese 821.0 1280 1432 576 893.8 1458.0 1656.0 659 801.5 1040 1100.0 642

Mercury 0.043 0.0499 0.0509 0.036 0.0437 0.05 0.1 0.039 0.0274 0.0311 0.0 0.026

Nickel 18.6 21.02 21.47 14.2 17.91 20.3 20.8 14.2 14.68 16.17 16.4 11.6

Potassium 1853.0 2135 2192 1510 1724 1969.0 2017.0 1340 970.3 1045 1057.0 788

Selenium 1.2 1.782 1.908 0.93 -- -- -- -- -- -- -- --

Sodium 578.2 647.4 669.6 552 606 732.8 769.9 555 -- -- -- --

Vanadium 20.6 22.6 22.96 16.5 18.19 19.8 20.0 15.1 13.23 14.44 14.7 10.5

Zinc 108.0 147.8 158.4 79.6 82.95 110.5 117.4 59.9 47.19 51.34 52.1 41.3

‐‐  ‐ insufficient amount of data to calculate statistic due to non‐detect values

Surface (0-0.5 ft-bls) Shallow (0.5-2 ft-bls) Intermediate-Depth (10-12 ft-bls)
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APPENDIX R 

Background Soil Maps 

1. Comparison of Aluminum Concentrations in Surface Soil to Background 
Statistics 

2. Comparison of Arsenic Concentrations in Surface Soil to Background 
Statistics 

3. Comparison of Barium Concentrations in Surface Soil to Background 
Statistics 

4. Comparison of Beryllium Concentrations in Surface Soil to Background 
Statistics 

5. Comparison of Calcium Concentrations in Surface Soil to Background 
Statistics 

6. Comparison of Chromium Concentrations in Surface Soil to Background 
Statistics 

7. Comparison of Cobalt Concentrations in Surface Soil to Background 
Statistics 

8. Comparison of Copper Concentrations in Surface Soil to Background 
Statistics 

9. Comparison of Iron Concentrations in Surface Soil to Background 
Statistics 

10. Comparison of Lead Concentrations in Surface Soil to Background 
Statistics 

11. Comparison of Magnesium Concentrations in Surface Soil to Background 
Statistics 

12. Comparison of Manganese Concentrations in Surface Soil to Background 
Statistics 

13. Comparison of Mercury Concentrations in Surface Soil to Background 
Statistics 
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14. Comparison of Nickel Concentrations in Surface Soil to Background 
Statistics 

15. Comparison of Potassium Concentrations in Surface Soil to Background 
Statistics 

16. Comparison of Selenium Concentrations in Surface Soil to Background 
Statistics 

17. Comparison of Sodium Concentrations in Surface Soil to Background 
Statistics 

18. Comparison of Vanadium Concentrations in Surface Soil to Background 
Statistics 

19. Comparison of Zinc Concentrations in Surface Soil to Background 
Statistics 

20. Comparison of Aluminum Concentrations in Shallow Soil to Background 
Statistics 

21. Comparison of Arsenic Concentrations in Shallow Soil to Background 
Statistics 

22. Comparison of Barium Concentrations in Shallow Soil to Background 
Statistics 

23. Comparison of Beryllium Concentrations in Shallow Soil to Background 
Statistics 

24. Comparison of Calcium Concentrations in Shallow Soil to Background 
Statistics 

25. Comparison of Chromium Concentrations in Shallow Soil to Background 
Statistics 

26. Comparison of Cobalt Concentrations in Shallow Soil to Background 
Statistics 

27. Comparison of Copper Concentrations in Shallow Soil to Background 
Statistics 

28. Comparison of Iron Concentrations in Shallow Soil to Background 
Statistics 
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29. Comparison of Lead Concentrations in Shallow Soil to Background 
Statistics 

30. Comparison of Magnesium Concentrations in Shallow Soil to Background 
Statistics 

31. Comparison of Manganese Concentrations in Shallow Soil to Background 
Statistics 

32. Comparison of Mercury Concentrations in Shallow Soil to Background 
Statistics 

33. Comparison of Nickel Concentrations in Shallow Soil to Background 
Statistics 

34. Comparison of Potassium Concentrations in Shallow Soil to Background 
Statistics 

35. Comparison of Sodium Concentrations in Shallow Soil to Background 
Statistics 

36. Comparison of Vanadium Concentrations in Shallow Soil to Background 
Statistics 

37. Comparison of Zinc Concentrations in Shallow Soil to Background 
Statistics 

38. Comparison of Aluminum Concentrations in Intermediate Depth Soil to 
Background Statistics 

39. Comparison of Arsenic Concentrations in Intermediate Depth Soil to 
Background Statistics 

40. Comparison of Barium Concentrations in Intermediate Depth Soil to 
Background Statistics 

41. Comparison of Beryllium Concentrations in Intermediate Depth Soil to 
Background Statistics 

42. Comparison of Calcium Concentrations in Intermediate Depth Soil to 
Background Statistics 

43. Comparison of Chromium Concentrations in Intermediate Depth Soil to 
Background Statistics 
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44. Comparison of Cobalt Concentrations in Intermediate Depth Soil to 
Background Statistics 

45. Comparison of Copper Concentrations in Intermediate Depth Soil to 
Background Statistics 

46. Comparison of Iron Concentrations in Intermediate Depth Soil to 
Background Statistics 

47. Comparison of Lead Concentrations in Intermediate Depth Soil to 
Background Statistics 

48. Comparison of Magnesium Concentrations in Intermediate Depth Soil to 
Background Statistics 

49. Comparison of Manganese Concentrations in Intermediate Depth Soil to 
Background Statistics 

50. Comparison of Mercury Concentrations in Intermediate Depth Soil to 
Background Statistics 

51. Comparison of Nickel Concentrations in Intermediate Depth Soil to 
Background Statistics 

52. Comparison of Potassium Concentrations in Intermediate Depth Soil to 
Background Statistics 

53. Comparison of Vanadium Concentrations in Intermediate Depth Soil to 
Background Statistics 

54. Comparison of Zinc Concentrations in Intermediate Depth Soil to 
Background Statistics 
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R17

£

Above 95% UCL (337.1)
ND - 95% UCL

Above UTL (578.2)

Above Highest Background Surface Soil
Concentration (552)

COMPARISON OF SODIUM
CONCENTRATIONS IN SURFACE SOIL TO

BACKGROUND STATISTICS

Notes
All surface soil samples were collected from a
0 - 0.5 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R18

£

Above 95% UCL (15.04)
ND - 95% UCL

Above UTL (22.96)

Above Highest Background Surface Soil
Concentration (16.5)

COMPARISON OF VANADIUM
CONCENTRATIONS IN SURFACE SOIL TO

BACKGROUND STATISTICS

Notes
All surface soil samples were collected from a
0 - 0.5 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R19

£

Above 95% UCL (69.42)
ND - 95% UCL

Above UTL (158.4)

Above Highest Background Surface Soil
Concentration (79.6)

COMPARISON OF ZINC
CONCENTRATIONS IN SURFACE SOIL TO

BACKGROUND STATISTICS

Notes
All surface soil samples were collected from a
0 - 0.5 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R20

£

Above 95% UCL (22307)
ND - 95% UCL

Above UTL (35085)

Above Highest Background Shallow Soil
Concentration (30900)

COMPARISON OF ALUMINUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R21

£

Above 95% UCL (5.952)
ND - 95% UCL

Above UTL (10.42)

Above Highest Background Shallow Soil
Concentration (6.80)

COMPARISON OF ARSENIC
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R22

£

Above 95% UCL (323.9)
ND - 95% UCL

Above UTL (625.2)

Above Highest Background Shallow Soil
Concentration (440)

COMPARISON OF BARIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R23

£

Above 95% UCL (0.883)
ND - 95% UCL

Above UTL (1.627)

Above Highest Background Shallow Soil
Concentration (1.2)

COMPARISON OF BERYLLIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend



V:
\G
IS\

Pr
oje

cts
\2
47
6Y
\0
00
1Y
\1
42
\2
47
6.
00
01
Y1
42
.9
0.
m
xd

450 0 450 900
Feet

Prepared by: M.R.
Project Mgr: M.R.

Compiled by: M.R.
Scale: AS SHOWN
Date: 17FEB17

Project: 2476.0001Y002
File: 2476.0001Y142.90.mxd

FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R24

£
ND - 95% UCL

COMPARISON OF CALCIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Above 95% UCL (6377)
Above Highest Background Shallow Soil
Concentration (10900)
Above UTL (14165)

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R25

£

Above 95% UCL (16.12)
ND - 95% UCL

Above UTL (31.73)

Above Highest Background Shallow Soil
Concentration (20.9)

COMPARISON OF CHROMIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R26

£

Above 95% UCL (7.071)
ND - 95% UCL

Above UTL (11.91)

Above Highest Background Shallow Soil
Concentration (7.4)

COMPARISON OF COBALT
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R27

£

Above 95% UCL (19.2)
ND - 95% UCL

Above UTL (32.84)

Above Highest Background Shallow Soil
Concentration (23)

COMPARISON OF COPPER
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R28

£

Above 95% UCL (18295)
ND - 95% UCL

Above UTL (29724)

Above Highest Background Shallow Soil
Concentration (19200)

COMPARISON OF IRON
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R29

£

Above 95% UCL (17.25)
ND - 95% UCL

Above UTL (34.72)

Above Highest Background Shallow Soil
Concentration (21.2)

COMPARISON OF LEAD
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R30

£

Above 95% UCL (10104)
ND - 95% UCL

Above UTL (19583)

Above Highest Background Shallow Soil
Concentration (10700)

COMPARISON OF MAGNESIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R31

£

Above 95% UCL (541.6)
ND - 95% UCL

Above UTL (1656)

Above Highest Background Shallow Soil
Concentration (659)

COMPARISON OF MANGANESE
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R32

£

Above 95% UCL (0.0276)
ND - 95% UCL

Above UTL (0.0566)

Above Highest Background Shallow Soil
Concentration (0.039)

COMPARISON OF MERCURY
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R33

£

Above 95% UCL (13.01)
ND - 95% UCL

Above UTL (20.76)

Above Highest Background Shallow Soil
Concentration (14.20)

COMPARISON OF NICKEL
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R34

£

Above 95% UCL (1148)
ND - 95% UCL

Above UTL (2017)

Above Highest Background Shallow Soil
Concentration (1340)

COMPARISON OF POTASSIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R35

£

Above 95% UCL (417.5)
ND - 95% UCL

Above UTL (769.9)

Above Highest Background Shallow Soil
Concentration (555)

COMPARISON OF SODIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R36

£

Above 95% UCL (13.8)
ND - 95% UCL

Above UTL (20.04)

Above Highest Background Shallow Soil
Concentration (15.1)

COMPARISON OF VANADIUM
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R37

£

Above 95% UCL (54.78)
ND - 95% UCL

Above UTL (117.4)

Above Highest Background Shallow Soil
Concentration (59.9)

COMPARISON OF ZINC
CONCENTRATIONS IN SHALLOW SOIL TO

BACKGROUND STATISTICS

All shallow soil samples were collected from a
0.5 - 2 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Analyte Not Detected

Background Soil Sample Locations

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R38

£

Above 95% UCL (9465)
ND - 95% UCL

Above UTL (17587)

Above Highest Background Intermediate-Depth
Soil Concentration (13800)

COMPARISON OF ALUMINUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R39

£

Above 95% UCL (4.67)
ND - 95% UCL

Above UTL (7.814)

Above Highest Background Intermediate-Depth
Soil Concentration (5.3)

COMPARISON OF ARSENIC
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R40

£

Above 95% UCL (103)
ND - 95% UCL

Above UTL (222.5)

Above Highest Background Intermediate-Depth
Soil Concentration (172)

COMPARISON OF BARIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R41

£

Above 95% UCL (0.417)
ND - 95% UCL

Above UTL (0.676)

Above Highest Background Intermediate-Depth
Soil Concentration (0.49)

COMPARISON OF BERYLLIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R42

£

Above 95% UCL (23017)
ND - 95% UCL

Above UTL (48647)

Above Highest Background Intermediate-Depth
Soil Concentration (32300)

COMPARISON OF CALCIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend



V:
\G
IS\

Pr
oje

cts
\2
47
6Y
\0
00
1Y
\1
42
\2
47
6.
00
01
Y1
42
.1
10
.m
xd

450 0 450 900
Feet

Prepared by: M.R.
Project Mgr: M.R.

Compiled by: M.R.
Scale: AS SHOWN
Date: 20FEB17

Project: 2476.0001Y002
File: 2476.0001Y142.110.mxd

FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R43

£

Above 95% UCL (14.05)
ND - 95% UCL

Above UTL (26.51)

Above Highest Background Intermediate-Depth
Soil Concentration (21.30)

COMPARISON OF CHROMIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Notes

Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R44

£

Above 95% UCL (5.174)
ND - 95% UCL

Above UTL (7.453)

Above Highest Background Intermediate-Depth
Soil Concentration (5.7)

COMPARISON OF COBALT
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R45

£

Above 95% UCL (13.79)
ND - 95% UCL

Above UTL (28.06)

Above Highest Background Intermediate-Depth
Soil Concentration (17.4)

COMPARISON OF COPPER
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes

Scale: AS SHOWN
Project: 2476.0001Y002
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R46

£

Above 95% UCL (13274)
ND - 95% UCL

Above UTL (20056)

Above Highest Background Intermediate-Depth
Soil Concentration (15000)

COMPARISON OF IRON
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R47

£

Above 95% UCL (7.207)
ND - 95% UCL

Above UTL (11.95)

Above Highest Background Intermediate-Depth
Soil Concentration (7.9)

COMPARISON OF LEAD
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R48

£

Above 95% UCL (10615)
ND - 95% UCL

Above UTL (16562)

Above Highest Background Intermediate-Depth
Soil Concentration (12100)

COMPARISON OF MAGNESIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R49

£

Above 95% UCL (493.9)
ND - 95% UCL

Above UTL (1100)

Above Highest Background Intermediate-Depth
Soil Concentration (642)

COMPARISON OF MANGANESE
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R50

£

Above 95% UCL (0.0187)
ND - 95% UCL

Above UTL (0.0315)

Above Highest Background Intermediate-Depth
Soil Concentration (0.026)

COMPARISON OF MERCURY
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R51

£

Above 95% UCL (10.30)
ND - 95% UCL

Above UTL (16.44)

Above Highest Background Intermediate-Depth
Soil Concentration (11.60)

COMPARISON OF NICKEL
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R52

£

Above 95% UCL (716.9)
ND - 95% UCL

Above UTL (1057)

Above Highest Background Intermediate-Depth
Soil Concentration (788)

COMPARISON OF POTASSIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R53
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Above 95% UCL (9.329)
ND - 95% UCL

Above UTL (14.66)

Above Highest Background Intermediate-Depth
Soil Concentration (10.50)

COMPARISON OF VANADIUM
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

R54
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Above 95% UCL (33.32)
ND - 95% UCL

Above UTL (52.10)

Above Highest Background Intermediate-Depth
Soil Concentration (41.30)

COMPARISON OF ZINC
CONCENTRATIONS IN INTERMEDIATE-DEPTH

SOIL TO BACKGROUND STATISTICS

Analyte Not Detected

Background Soil Sample Locations

All Intermediate-Depth soil samples were typically
collected from a 10 - 12 feet depth interval
ND - Non Detect
UCL - Upper Confidence Limit
UTL - Upper Tolerance Limit

Legend

Notes



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX S 

Physical Soil and Sediment Characteristics Data 

1. Grain Size 

2. Soil Moisture Content and Bulk Density 
 



Table S1. Grain Size
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-008A CFMW-011A CFMW-011A CFMW-011A CFMW-016A CFMW-016A CFMW-023A CFMW-025A
6/13/2016 6/25/2016 6/27/2016 6/27/2016 6/22/2016 6/22/2016 6/18/2016 7/13/2016

90 - 91 81 - 82 136 - 137 155 - 156 121 - 122 180 - 181 124 - 125 37 - 38
CFMW-008ASO-90-91-GSA CFMW-011A-SO-81-82-GSA CFMW-011A-SO-136-137-GSA CFMW-011A-SO-155-156-GSA CFMW-016A-SO-121-122-GSA CFMW-016A-SO-180-181-GSA CFMW-023A-SO-124-125-GSA CFMW-025A-SO-37-38-GSA

Parameter Unit
Gravel percent 34.5 0 0 13 20.9 33.6 11.1 29.6 
Coarse Sand percent 13 0 1.9 17 12 18.7 3.5 8.4 
Medium Sand percent 13.5 29.3 3.3 31.4 12.7 10.7 7.6 10.4 
Fine Sand percent 10.9 61.2 5.5 10.7 15.9 7 39.1 12.9 
Silt percent 13.2 7 36.6 11.6 31.2 13.4 30.1 24.1 
Clay percent 14.9 2.5 52.7 16.3 7.3 16.6 8.6 14.6 

%Total Gravel percent 34.5 0 0 13 20.9 33.6 11.1 29.6 
% Total Sand percent 37.4 90.5 10.7 59.1 40.6 36.4 50.2 31.7
% Total Fines percent 28.1 9.5 89.3 27.9 38.5 30 38.7 38.7

Total Fines includes Sit and Clay

Sample Location:
Sample Date:

Sample Depth (ft bls):
Sample Designation:

Total Sands includes Coarse Sand, Medium Sand, and Fine 
Sand

ROUX ASSOCIATES, INC. Page 1 of 4  2476.0001Y002.142/WKB



Table S1. Grain Size
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Gravel percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Silt percent
Clay percent

%Total Gravel percent
% Total Sand percent
% Total Fines percent

Total Fines includes Sit and Clay

Sample Location:
Sample Date:

Sample Depth (ft bls):
Sample Designation:

Total Sands includes Coarse Sand, Medium Sand, and Fine 
Sand

CFMW-025A CFMW-025A CFMW-032A CFMW-032A CFMW-032A CFMW-045A CFMW-045A CFMW-059A
7/13/2016 7/13/2016 8/8/2016 8/8/2016 8/9/2016 8/12/2016 8/15/2016 7/23/2016

65 - 66 90 - 91 65 - 66 94 - 95 198 - 199 95 - 96 281 - 282 85 - 86
CFMW-025A-SO-65-66-GSA CFMW-025A-SO-90-91-GSA CFMW-032A-SO-65-66-GSA CFMW-032A-SO-94-95-GSA CFMW-032A-SO-198-199-GSA CFMW-045A-SO-95-96-GSA CFMW-045A-SO-281-282-GSA CFMW-059A-SO-85-86-GSA

6.4 26.1 4.8 17.6 37.4 0 21.4 0 
11.6 16.4 3 14.7 17.2 0 15 0 
17.5 21.3 23.6 14.9 20 0.6 14.1 0.6 
14.9 9.5 56.2 11.2 7.6 70.6 8.7 91.4 
28.4 9.4 10.7 24.2 10.5 25.2 20.9 4.8 
21.2 17.3 1.7 17.4 7.3 3.6 19.9 3.2 

6.4 26.1 4.8 17.6 37.4 0 21.4 0 
44 47.2 82.8 40.8 44.8 71.2 37.8 92

49.6 26.7 12.4 41.6 17.8 28.8 40.8 8
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Table S1. Grain Size
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Gravel percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Silt percent
Clay percent

%Total Gravel percent
% Total Sand percent
% Total Fines percent

Total Fines includes Sit and Clay

Sample Location:
Sample Date:

Sample Depth (ft bls):
Sample Designation:

Total Sands includes Coarse Sand, Medium Sand, and Fine 
Sand

CFMW-059A CFMW-059A CFSDP-001 CFSDP-002 CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-007 CFSDP-008 CFSDP-009 CFSDP-010 CFSDP-011
7/23/2016 7/23/2016 9/8/2016 9/16/2016 9/9/2016 9/9/2016 9/9/2016 9/9/2016 9/8/2016 9/8/2016 9/6/2016 9/6/2016 9/6/2016
150 - 151 160 - 161 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFMW-059A-SO-150-151-GSA CFMW-059A-SO-160-161-GSA CFSDP-001-SO CFSDP-002-SO CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SO CFSDP-007-SO CFSDP-008-SO CFSDP-009-SO CFSDP-010-SO CFSDP-011-SO

17 25.9 0 0 0 0 0 0 0 0 0 0 0.8 
7.3 27.4 2.4 11.4 0.5 0 0 8.5 0.4 6.9 3.1 4 24.7 
8.2 28.4 9.2 54.2 0.7 1.4 0.8 19.4 6.1 12.8 14.2 46.8 41.2 

12.1 6.9 79.7 32.4 14.3 28.5 46.5 67.7 63.6 63.9 26.6 34.6 15.3 
35.7 6.7 8.5 1.4 79.5 68.1 51 4.2 28 16 52.2 10.8 17.3 
19.7 4.7 0.3 0.6 5 2 1.7 0.3 1.9 0.4 3.9 3.8 0.7 

17 25.9 0 0 0 0 0 0 0 0.00 0.00 0.00 0.80
27.6 62.7 91.3 98.0 15.5 29.9 47.3 95.6 70.1 83.6 43.9 85.4 81.2
55.4 11.4 8.8 2.0 84.5 70.1 52.7 4.5 29.9 16.4 56.1 14.6 18.0
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Table S1. Grain Size
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Gravel percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Silt percent
Clay percent

%Total Gravel percent
% Total Sand percent
% Total Fines percent

Total Fines includes Sit and Clay

Sample Location:
Sample Date:

Sample Depth (ft bls):
Sample Designation:

Total Sands includes Coarse Sand, Medium Sand, and Fine 
Sand

CFSDP-012 CFSDP-013 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-017 CFSDP-018 CFSDP-019 CFSDP-020 CFSDP-021 CFSDP-022 CFSDP-023 CFSDP-024
9/6/2016 9/6/2016 8/29/2016 8/29/2016 8/29/2016 9/8/2016 9/7/2016 9/7/2016 9/7/2016 9/6/2016 9/6/2016 9/7/2016 9/7/2016
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

CFSDP-012-SO CFSDP-013-SO CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-017-SO CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD CFSDP-021-SO CFSDP-022-SO CFSDP-023-SD CFSDP-024-SD

0 0.1 0 0 0 0 0 0 0 0 0 0 0 
3.2 15.2 12.1 1 1.2 0 1.8 0.3 0.7 1.1 8.7 0.3 0.6 

33.1 38.3 19.4 10.6 5.3 0.3 16 2.6 8.6 3.9 10.9 10.2 15.1 
25.6 10.7 51 58.6 34.8 87.6 25.7 21.6 31.7 26.6 15.7 25.8 22.9 
35 32.8 15.3 26.3 52.9 11.2 52.6 68.9 51.7 60.6 56 50 54.5 
3.2 2.9 2.2 3.5 5.8 0.9 3.9 6.6 7.3 7.8 8.8 13.7 6.9 

0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
61.9 64.2 82.5 70.2 41.3 87.9 43.5 24.5 41.0 31.6 35.3 36.3 38.6
38.2 35.7 17.5 29.8 58.7 12.1 56.5 75.5 59.0 68.4 64.8 63.7 61.4
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Table S2.  Soil Moisture Content and Bulk Density
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-008A CFMW-011A CFMW-011A CFMW-011A CFMW-016A CFMW-016A CFMW-023A
90 - 91 136 - 137 155 - 156 81 - 82 121 - 122 180 - 181 124 - 125

CFMW-008ASO-90-91-GSA CFMW-011A-SO-136-137-GSA CFMW-011A-SO-155-156-GSA CFMW-011A-SO-81-82-GSA CFMW-016A-SO-121-122-GSA CFMW-016A-SO-180-181-GSA CFMW-023A-SO-124-125-GSA
Parameter Unit

Moisture Content percent 11.7 19.5 14.7 26 8.1 13.6 12.8
In Place Density g/cc 1.86 1.33 1.86 1.54 1.77 1.46 1.8

Sample Location:

Sample Designation:
Sample Depth (ft bls):
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Table S2.  Soil Moisture Content and Bulk Density
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Moisture Content percent
In Place Density g/cc

Sample Location:

Sample Designation:
Sample Depth (ft bls):

CFMW-025A CFMW-025A
37 - 38 65 - 66

CFMW-025A-SO-37-38-GSA CFMW-025A-SO-65-66-GSA

10.7 7.4
2.06 1.69
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Table S2.  Soil Moisture Content and Bulk Density
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Moisture Content percent
In Place Density g/cc

Sample Location:

Sample Designation:
Sample Depth (ft bls):

CFMW-025A CFMW-032A CFMW-032A CFMW-032A CFMW-045A CFMW-045A CFMW-059A
90 - 91 198 - 199 65 - 66 94 - 95 281 - 282 95 - 96 150 - 151

CFMW-025A-SO-90-91-GSA CFMW-032A-SO-198-199-GSA CFMW-032A-SO-65-66-GSA CFMW-032A-SO-94-95-GSA CFMW-045A-SO-281-282-GSA CFMW-045A-SO-95-96-GSA CFMW-059A-SO-150-151-GSA

12.6 14.2 19.3 11.4 8.3 28.6 9.8
1.92 1.72 1.5 1.53 1.58 1.43 1.99

ROUX ASSOCIATES, INC. Page 3 of 4  2476.0001Y002.142/WKB



Table S2.  Soil Moisture Content and Bulk Density
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter Unit
Moisture Content percent
In Place Density g/cc

Sample Location:

Sample Designation:
Sample Depth (ft bls):

CFMW-059A CFMW-059A
160 - 161 85 - 86

CFMW-059A-SO-160-161-GSA CFMW-059A-SO-85-86-GSA

8.8 23.3
1.84 1.35
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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APPENDIX T 

Groundwater Laboratory Analytical Data Tables 

1. VOCs in Groundwater 

2. SVOCs in Groundwater 

3. Metals in Groundwater 

4. General Chemistry in Groundwater 

 



Table T1. Volatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-003 CFMW-007 CFMW-008a CFMW-010 CFMW-011 CFMW-012 CFMW-014 CFMW-015 CFMW-019 CFMW-020
9/12/2016 9/14/2016 9/21/2016 9/15/2016 9/12/2016 9/13/2016 9/12/2016 9/12/2016 9/12/2016 9/12/2016 9/20/2016

CFMW-002-GW CFMW-003-GW CFMW-007-GW CFMW-008a-GW CFMW-010-GW CFMW-011-GW CFMW-012-GW CFMW-014-GW CFMW-015-GW CFMW-019-GW CFMW-020-GW
N N N N N N N N N N N

Parameter
DEQ-7 Human 

Health Standards 

EPA Risk Based 
Screening Level 
Drinking water 

MCL

Based 
Screening 

Level Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l 0.28 U 3.8 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
1,1,2,2-Tetrachloroethane 2 -- -- ug/l 0.19 UJ 0.19 U 0.19 U 0.19 U 0.19 UJ 0.19 U 0.19 UJ 0.19 U 0.19 U 0.19 UJ 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 3 -- -- ug/l 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane 4 -- 2.8 ug/l 0.24 U 0.71 J 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 7 -- -- ug/l 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
1,2-Dichlorobenzene 600 600 30 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 4 5 0.17 ug/l 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane 5 5 0.44 ug/l 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
1,3-Dichlorobenzene 600 -- -- ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 75 75 0.48 ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) -- -- 560 ug/l 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
2-Hexanone -- -- 3.8 ug/l 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
Acetone -- -- 1400 ug/l 1.1 U 1.1 U 1.1 U 8.3 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
Benzene 5 5 0.46 ug/l 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
Bromoform 80 80 3.3 ug/l 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Bromomethane 10 -- 0.75 ug/l 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 UJ 0.18 UJ 0.18 U 0.18 U 0.18 UJ 0.18 UJ
Carbon disulfide -- -- 81 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Carbon tetrachloride 3 5 0.46 ug/l 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chlorobenzene 100 100 7.8 ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- 8.3 ug/l 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorodibromomethane 4 80 0.87 ug/l 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Chloroethane -- -- 2100 ug/l 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
Chloroform 70 80 0.22 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Chloromethane 30 -- 19 ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
cis-1,2-Dichloroethene 70 -- -- ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
cis-1,3-Dichloropropene 4 -- -- ug/l 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Cyclohexane -- -- 1300 ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Dichlorobromomethane 10 80 0.13 ug/l 0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane 1000 -- 20 ug/l 0.14 UJ 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U
Ethylbenzene 700 700 1.5 ug/l 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Ethylene Dibromide 0.004 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- -- -- ug/l 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- 2000 ug/l 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
Methyl tert-butyl ether 30 -- 14 ug/l 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Methylcyclohexane -- -- -- ug/l 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Methylene Chloride 5 5 11 ug/l 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
m-Xylene & p-Xylene -- -- -- ug/l 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
o-Xylene 10000 -- 19 ug/l 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
Styrene 100 100 120 ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene 5 -- -- ug/l 0.12 U 0.38 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.56 J+ 0.12 U
Toluene 1000 1000 110 ug/l 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
trans-1,2-Dichloroethene 100 -- -- ug/l 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
trans-1,3-Dichloropropene 2 -- -- ug/l 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Trichloroethene 5 -- -- ug/l 0.22 U 0.76 J 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane 10000 -- 520 ug/l 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Vinyl chloride 0.2 2 0.019 ug/l 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:
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Table T1. Volatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
DEQ-7 Human 

Health Standards 

EPA Risk Based 
Screening Level 
Drinking water 

MCL

Based 
Screening 

Level Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l
Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-021 CFMW-022 CFMW-023 CFMW-025b CFMW-026 CFMW-027 CFMW-028 CFMW-029 CFMW-029 CFMW-031 CFMW-032
12 Sep 2016 9/13/2016 9/21/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/15/2016 9/15/2016

CFMW-021-GW CFMW-022-GW CFMW-023-GW CFMW-025b-GW CFMW-026-GW CFMW-027-GW CFMW-028-GW CFMW-029-GW CFMW-DUP1-GW CFMW-031-GW CFMW-032-GW
N N N N N N N N FD N N

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 UJ 0.18 U 0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ 0.18 UJ 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 UJ 0.14 UJ 0.14 U 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.18 J 0.12 U 0.12 U 0.12 U 0.12 U 0.21 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Table T1. Volatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
DEQ-7 Human 

Health Standards 

EPA Risk Based 
Screening Level 
Drinking water 

MCL

Based 
Screening 

Level Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l
Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-033 CFMW-034 CFMW-035 CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043 CFMW-044 CFMW-044b CFMW-045
9/15/2016 9/14/2016 9/14/2016 9/16/2016 9/14/2016 9/14/2016 9/14/2016 9/13/2016 9/15/2016 9/19/2016 9/15/2016

CFMW-033-GW CFMW-034-GW CFMW-035-GW CFMW-037-GW CFMW-038-GW CFMW-040-GW CFMW-042-GW CFMW-043-GW CFMW-044-GW CFMW-044b-GW CFMW-045-GW
N N N N N N N N N N N

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.28 J 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 UJ 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 U 3.1 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.16 J 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Table T1. Volatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
DEQ-7 Human 

Health Standards 

EPA Risk Based 
Screening Level 
Drinking water 

MCL

Based 
Screening 

Level Tapwater 
RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l
1,1,2,2-Tetrachloroethane 2 -- -- ug/l
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l
1,1,2-Trichloroethane 3 -- -- ug/l
1,1-Dichloroethane 4 -- 2.8 ug/l
1,1-Dichloroethene 7 -- -- ug/l
1,2,3-Trichlorobenzene 0.7 -- 0.7 ug/l
1,2,4-Trichlorobenzene 70 -- 0.4 ug/l
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00033 ug/l
1,2-Dichlorobenzene 600 600 30 ug/l
1,2-Dichloroethane 4 5 0.17 ug/l
1,2-Dichloropropane 5 5 0.44 ug/l
1,3-Dichlorobenzene 600 -- -- ug/l
1,4-Dichlorobenzene 75 75 0.48 ug/l
2-Butanone (MEK) -- -- 560 ug/l
2-Hexanone -- -- 3.8 ug/l
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l
Acetone -- -- 1400 ug/l
Benzene 5 5 0.46 ug/l
Bromoform 80 80 3.3 ug/l
Bromomethane 10 -- 0.75 ug/l
Carbon disulfide -- -- 81 ug/l
Carbon tetrachloride 3 5 0.46 ug/l
Chlorobenzene 100 100 7.8 ug/l
Chlorobromomethane -- -- 8.3 ug/l
Chlorodibromomethane 4 80 0.87 ug/l
Chloroethane -- -- 2100 ug/l
Chloroform 70 80 0.22 ug/l
Chloromethane 30 -- 19 ug/l
cis-1,2-Dichloroethene 70 -- -- ug/l
cis-1,3-Dichloropropene 4 -- -- ug/l
Cyclohexane -- -- 1300 ug/l
Dichlorobromomethane 10 80 0.13 ug/l
Dichlorodifluoromethane 1000 -- 20 ug/l
Ethylbenzene 700 700 1.5 ug/l
Ethylene Dibromide 0.004 -- -- ug/l
Isopropylbenzene -- -- -- ug/l
Methyl acetate -- -- 2000 ug/l
Methyl tert-butyl ether 30 -- 14 ug/l
Methylcyclohexane -- -- -- ug/l
Methylene Chloride 5 5 11 ug/l
m-Xylene & p-Xylene -- -- -- ug/l
o-Xylene 10000 -- 19 ug/l
Styrene 100 100 120 ug/l
Tetrachloroethene 5 -- -- ug/l
Toluene 1000 1000 110 ug/l
trans-1,2-Dichloroethene 100 -- -- ug/l
trans-1,3-Dichloropropene 2 -- -- ug/l
Trichloroethene 5 -- -- ug/l
Trichlorofluoromethane 10000 -- 520 ug/l
Vinyl chloride 0.2 2 0.019 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-047 CFMW-049 CFMW-050 CFMW-053 CFMW-054 CFMW-061 CFMW-064
9/14/2016 9/21/2016 9/19/2016 9/14/2016 9/14/2016 9/15/2016 9/15/2016

CFMW-047-GW CFMW-049-GW CFMW-050-GW CFMW-053-GW CFMW-054-GW CFMW-061-GW CFMW-064-GW
N N N N N N N

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U

10 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
0.18 U 0.18 UJ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

3 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.37 U 0.37 U 0.37 UJ 0.37 U 0.37 U 0.37 U 0.37 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
0.15 U 0.15 UJ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.12 U 0.12 U 0.14 J 0.12 U 0.12 U 0.12 U 0.12 U

2.2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-003 CFMW-007 CFMW-008a CFMW-010 CFMW-011 CFMW-012 CFMW-014 CFMW-015 CFMW-019
9/12/2016 9/14/2016 9/21/2016 9/15/2016 9/12/2016 9/13/2016 9/12/2016 9/12/2016 9/12/2016 9/12/2016

CFMW-002-GW CFMW-003-GW CFMW-007-GW CFMW-008a-GW CFMW-010-GW CFMW-011-GW CFMW-012-GW CFMW-014-GW CFMW-015-GW CFMW-019-GW
N N N N N N N N N N

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.68 U 0.63 U 0.63 U
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l 0.43 U 0.45 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.47 U 0.43 U 0.43 U
1,4-Dioxane -- -- 0.46 ug/l 3.1 U 3.3 U 3.1 UJ 3.1 U 3.1 U 3.2 U 3.1 U 3.4 U 3.1 U 3.1 U
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l 0.93 U 0.97 U 0.93 U 0.93 U 0.93 U 0.97 U 0.93 U 1 U 0.93 U 0.93 U
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.75 U 0.69 U 0.69 U
2,4,5-Trichlorophenol 1800 -- 120 ug/l 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.53 U 0.49 U 0.49 U
2,4,6-Trichlorophenol 30 -- 1.2 ug/l 0.53 U 0.55 U 0.53 U 0.53 U 0.53 U 0.55 U 0.53 U 0.58 U 0.53 U 0.53 U
2,4-Dichlorophenol 77 -- 4.6 ug/l 0.63 U 0.66 U 0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.68 U 0.63 U 0.63 U
2,4-Dimethylphenol 380 -- 36 ug/l 0.91 U 0.95 U 0.91 U 0.91 U 0.91 U 0.95 U 0.91 U 0.99 U 0.91 U 0.91 U
2,4-Dinitrophenol 69 -- 3.9 ug/l 2.4 U 2.5 UJ 2.4 U 2.4 U 2.4 U 2.5 UJ 2.4 U 2.6 U 2.4 U 2.4 U
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l 1 U 1.1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.96 U 0.88 U 0.88 U
2-Chloronaphthalene 1000 -- -- ug/l 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.66 U 0.61 U 0.61 U
2-Chlorophenol 81 -- 9.1 ug/l 0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.8 U 0.74 U 0.74 U
2-Methylnaphthalene -- -- 3.6 ug/l 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.96 U 0.88 U 0.88 U
2-Methylphenol -- -- -- ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U
2-Nitroaniline -- -- 19 ug/l 0.65 U 0.68 UJ 0.65 U 0.65 UJ 0.65 U 0.68 U 0.65 U 0.71 U 0.65 U 0.65 U
2-Nitrophenol -- -- -- ug/l 0.59 U 0.62 U 0.59 U 0.59 U 0.59 U 0.61 U 0.59 U 0.64 U 0.59 U 0.59 U
3 & 4 Methylphenol -- -- -- ug/l 0.88 U 0.92 UJ 0.88 U 0.88 UJ 0.88 U 0.92 U 0.88 U 0.96 U 0.88 UJ 0.88 U
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l 1 U 1.1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U
3-Nitroaniline -- -- -- ug/l 0.82 U 0.86 U 0.82 U 0.82 U 0.82 U 0.85 U 0.82 U 0.89 U 0.82 U 0.82 U
4,6-Dinitro-2-methylphenol 13 -- -- ug/l 2 U 2.1 U 2 U 2 U 2 U 2.1 U 2 U 2.2 U 2 U 2 U
4-Bromophenyl phenyl ether -- -- -- ug/l 1 U 1.1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U
4-Chloro-3-methylphenol 3000 -- -- ug/l 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.83 U 0.76 U 0.76 U
4-Chloroaniline -- -- 0.37 ug/l 0.73 U 0.76 U 0.73 U 0.73 U 0.73 U 0.76 U 0.73 U 0.79 U 0.73 U 0.73 U
4-Chlorophenyl phenyl ether -- -- -- ug/l 0.96 U 1 U 0.96 U 0.96 U 0.96 U 1 U 0.96 U 1 U 0.96 U 0.96 U
4-Nitroaniline -- -- 3.8 ug/l 0.48 U 0.5 U 0.48 U 0.48 U 0.48 U 0.5 U 0.48 U 0.52 U 0.48 U 0.48 U
4-Nitrophenol 60 -- -- ug/l 4.7 U 4.9 U 4.7 U 4.7 U 4.7 U 4.8 U 4.7 U 5.1 U 4.7 U 4.7 U
Acenaphthene 670 -- 53 ug/l 0.88 U 0.92 U 0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.96 U 0.88 U 0.88 U
Acenaphthylene -- -- -- ug/l 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.71 U 0.65 U 0.65 U
Acetophenone -- -- 190 ug/l 1 U 1.1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1 U 1 U
Anthracene 2100 -- 180 ug/l 0.57 U 0.6 U 0.57 U 0.57 U 0.57 U 0.59 U 0.57 U 0.62 U 0.57 U 0.57 U
Atrazine 3 3 0.3 ug/l 0.77 U 0.81 U 0.77 U 0.77 U 0.77 U 0.8 U 0.77 U 0.84 U 0.77 U 0.77 U
Benzaldehyde -- -- 190 ug/l 0.86 U 0.9 U 0.86 U 0.86 U 0.86 U 0.9 U 0.86 U 0.93 U 0.86 U 0.86 U
Benzo[a]anthracene 0.5 -- -- ug/l 0.55 U 0.58 U 0.55 U 0.55 U 0.55 U 0.57 U 0.55 U 0.6 U 0.55 U 0.55 U
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.17 U 0.16 U 0.16 U
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l 0.44 U 0.46 U 0.44 U 0.44 U 0.44 U 0.46 U 0.44 U 0.48 U 0.44 U 0.44 U
Benzo[g,h,i]perylene -- -- -- ug/l 0.75 U 0.78 U 0.75 U 0.75 U 0.75 U 0.78 U 0.75 U 0.82 U 0.75 U 0.75 U
Benzo[k]fluoranthene 5 -- 0.34 ug/l 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.2 U 0.18 U 0.18 U
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.75 U 0.69 U 0.69 U
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l 0.12 U 0.13 U 0.12 U 0.12 U 0.12 U 0.13 U 0.12 U 0.13 U 0.12 U 0.12 U
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l 0.72 U 0.75 U 0.72 U 1.1 J 0.72 U 0.75 U 0.72 U 0.78 U 0.72 U 0.72 U
Butyl benzyl phthalate 1500 -- 16 ug/l 0.6 U 0.63 U 0.6 U 0.6 U 0.6 U 0.63 U 0.6 U 0.65 U 0.6 U 0.6 U
Caprolactam -- -- 990 ug/l 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
Carbazole -- -- -- ug/l 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.92 U 0.85 U 0.85 U
Chrysene 50 -- 3.4 ug/l 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.73 U 0.67 U 0.67 U
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.098 U 0.09 U 0.09 U

Sample Location:
Sample Date:

Sample Designation:
Sample Type:
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-002 CFMW-003 CFMW-007 CFMW-008a CFMW-010 CFMW-011 CFMW-012 CFMW-014 CFMW-015 CFMW-019
9/12/2016 9/14/2016 9/21/2016 9/15/2016 9/12/2016 9/13/2016 9/12/2016 9/12/2016 9/12/2016 9/12/2016

CFMW-002-GW CFMW-003-GW CFMW-007-GW CFMW-008a-GW CFMW-010-GW CFMW-011-GW CFMW-012-GW CFMW-014-GW CFMW-015-GW CFMW-019-GW
N N N N N N N N N N

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Dibenzofuran -- -- 0.79 ug/l 0.85 U 0.89 U 0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.92 U 0.85 U 0.85 U
Diethyl phthalate 17000 -- -- ug/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1 U
Dimethyl phthalate 270000 -- -- ug/l 0.98 U 1 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 1.1 U 0.98 U 0.98 U
Di-n-butyl phthalate 2000 -- -- ug/l 0.82 U 0.86 U 0.82 U 0.82 U 0.82 U 0.85 U 0.82 U 0.89 U 0.82 U 0.82 U
Di-n-octyl phthalate -- -- 20 ug/l 0.69 U 0.72 U 0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.75 U 0.69 U 0.69 U
Fluoranthene 130 -- 80 ug/l 0.72 U 0.75 U 0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.78 U 0.72 U 0.72 U
Fluorene 1100 -- 29 ug/l 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.83 U 0.8 U 0.87 U 0.8 U 0.8 U
Hexachlorobenzene 0.2 1 0.0098 ug/l 0.47 U 0.49 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.51 U 0.47 U 0.47 U
Hexachlorobutadiene 5 -- 0.14 ug/l 0.76 U 0.79 U 0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.83 U 0.76 U 0.76 U
Hexachlorocyclopentadiene 50 50 0.041 ug/l 0.61 U 0.64 U 0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.66 U 0.61 U 0.61 U
Hexachloroethane 30 -- 0.33 ug/l 0.09 U 0.094 U 0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.098 U 0.09 U 0.09 U
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l 0.21 U 0.22 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.23 U 0.21 U 0.21 U
Isophorone 400 -- 78 ug/l 0.67 U 0.7 U 0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.73 U 0.67 U 0.67 U
Naphthalene 100 -- 0.17 ug/l 0.8 U 0.84 U 0.8 U 0.8 U 0.8 U 0.83 U 0.8 U 0.87 U 0.8 U 0.8 U
Nitrobenzene 17 -- 0.14 ug/l 0.49 U 0.51 U 0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.53 U 0.49 U 0.49 U
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l 0.83 U 0.87 UJ 0.83 U 0.83 UJ 0.83 U 0.86 U 0.83 U 0.9 U 0.83 U 0.83 U
N-Nitrosodiphenylamine 33 -- 12 ug/l 0.74 U 0.77 U 0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.8 U 0.74 U 0.74 U
Pentachlorophenol 1 1 0.041 ug/l 2.2 U 2.3 R 2.2 U 2.2 U 2.2 U 2.3 R 2.2 U 2.4 U 2.2 U 2.2 U
Phenanthrene -- -- -- ug/l 0.65 U 0.68 U 0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.71 U 0.65 U 0.65 U
Phenol 300 -- 580 ug/l 0.41 U 0.43 U 0.41 U 0.41 U 0.41 U 0.43 U 0.41 U 0.45 U 0.41 U 0.41 U
Pyrene 830 -- 12 ug/l 0.83 U 0.87 U 0.83 U 0.83 U 0.83 U 0.86 U 0.83 U 0.9 U 0.83 U 0.83 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water
  MCL
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l
Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-020 CFMW-021 CFMW-022 CFMW-023 CFMW-025b CFMW-026 CFMW-027 CFMW-028 CFMW-029 CFMW-029
9/20/2016 9/12/2016 9/13/2016 9/21/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016

CFMW-020-GW CFMW-021-GW CFMW-022-GW CFMW-023-GW CFMW-025b-GW CFMW-026-GW CFMW-027-GW CFMW-028-GW CFMW-029-GW CFMW-DUP1-GW
N N N N N N N N N FD

0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.66 U 0.66 U
0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.44 U 0.43 U 0.45 U 0.45 U
3.1 U 3.1 U 3.1 U 3.1 UJ 3.1 U 3.1 U 3.2 U 3.1 U 3.2 U 3.2 U

0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U 0.95 U 0.93 U 0.97 U 0.97 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.72 U
0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.51 U 0.51 U
0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.54 U 0.53 U 0.55 U 0.55 U
0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.66 U 0.66 U
0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.93 U 0.91 U 0.95 U 0.95 U
2.4 U 2.4 U 2.4 UJ 2.4 U 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.5 UJ 2.5 UJ
1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U

0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.92 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.64 U 0.64 U
0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.76 U 0.74 U 0.77 U 0.77 U
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.92 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.68 U 0.68 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.6 U 0.59 U 0.61 U 0.61 U
0.88 U 0.88 UJ 0.88 U 0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.92 U

1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.85 U 0.85 U

2 U 2 U 2 U 2.2 J 2 U 2 U 2.1 U 2 U 2.1 U 2.1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U

0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.79 U 0.79 U
0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.74 U 0.73 U 0.76 U 0.76 U
0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.98 U 0.96 U 1 U 1 U
0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.49 U 0.48 U 0.5 U 0.5 U
4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.8 U 4.8 U

0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.92 U 0.92 U
0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.68 U 0.68 U

1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U
0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.58 U 0.57 U 0.59 U 0.59 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.79 U 0.77 U 0.8 U 0.8 U
0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.88 U 0.86 U 0.9 U 0.9 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.56 U 0.55 U 0.57 U 0.57 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.17 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.45 U 0.44 U 0.46 U 0.46 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.77 U 0.75 U 0.78 U 0.78 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.19 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.72 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.13 U 0.13 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.75 U 0.75 U
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.61 U 0.6 U 0.63 U 0.63 U
1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.89 U 0.89 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.7 U 0.7 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.094 U 0.094 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water
  MCL

CFMW-020 CFMW-021 CFMW-022 CFMW-023 CFMW-025b CFMW-026 CFMW-027 CFMW-028 CFMW-029 CFMW-029
9/20/2016 9/12/2016 9/13/2016 9/21/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016

CFMW-020-GW CFMW-021-GW CFMW-022-GW CFMW-023-GW CFMW-025b-GW CFMW-026-GW CFMW-027-GW CFMW-028-GW CFMW-029-GW CFMW-DUP1-GW
N N N N N N N N N FD

0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.89 U 0.89 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 1 U 0.98 U 1 U 1 U
0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.85 U 0.85 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.72 U 0.72 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.75 U 0.75 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.83 U 0.83 U

0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.48 U 0.47 U 0.49 U 0.49 U
0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.79 U 0.79 U
0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.64 U 0.64 U
0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.094 U 0.094 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.22 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.7 U 0.7 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.83 U 0.83 U

0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.51 U 0.51 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.85 U 0.83 U 0.86 U 0.86 U
0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.76 U 0.74 U 0.77 U 0.77 U
2.2 U 2.2 U 2.2 R 2.2 U 2.2 R 2.2 R 2.2 R 2.2 R 2.3 R 2.3 R

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.68 U 0.68 U
0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.43 U 0.43 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.85 U 0.83 U 0.86 U 0.86 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l
Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-031 CFMW-032 CFMW-033 CFMW-034 CFMW-035 CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043
9/15/2016 9/15/2016 15 Sep 2016 9/14/2016 9/14/2016 9/16/2016 9/14/2016 9/14/2016 9/14/2016 9/13/2016

CFMW-031-GW CFMW-032-GW CFMW-033-GW CFMW-034-GW CFMW-035-GW CFMW-037-GW CFMW-038-GW CFMW-040-GW CFMW-042-GW CFMW-043-GW
N N N N N N N N N N

0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.66 U 0.64 U 0.66 U 0.67 U
0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.45 U 0.44 U 0.45 U 0.46 U
3.1 U 3.1 U 3.1 U 3.3 U 3.1 U 3.1 U 3.2 U 3.2 U 3.2 U 3.3 U

0.93 U 0.93 U 0.93 U 0.97 U 0.93 U 0.93 U 0.97 U 0.95 U 0.97 U 0.99 U
0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.72 U 0.7 U 0.72 U 0.73 U
0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.51 U 0.5 U 0.51 U 0.52 U
0.53 U 0.53 U 0.53 U 0.55 U 0.53 U 0.53 U 0.55 U 0.54 U 0.55 U 0.56 U
0.63 U 0.63 U 0.63 U 0.66 U 0.63 U 0.63 U 0.66 U 0.64 U 0.66 U 0.67 U
0.91 U 0.91 U 0.91 U 0.95 U 0.91 U 0.91 U 0.95 U 0.93 U 0.95 U 0.97 U
2.4 U 2.4 U 2.4 U 2.5 UJ 2.4 UJ 2.4 U 2.5 UJ 2.4 UJ 2.5 UJ 2.5 UJ
1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.92 U 0.9 U 0.92 U 0.94 U
0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.64 U 0.62 U 0.64 U 0.65 U
0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.77 U 0.76 U 0.77 U 0.79 U
0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.92 U 0.9 U 0.92 U 0.94 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.4 U

0.65 U 0.65 U 0.65 UJ 0.68 UJ 0.65 UJ 0.65 UJ 0.68 UJ 0.66 UJ 0.68 UJ 0.69 U
0.59 U 0.59 U 0.59 U 0.62 U 0.59 U 0.59 U 0.61 U 0.6 U 0.61 U 0.63 U
0.88 UJ 0.88 UJ 0.88 UJ 0.92 UJ 0.88 UJ 0.88 UJ 0.92 UJ 0.9 UJ 0.92 UJ 0.94 U

1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.85 U 0.84 U 0.85 U 0.87 U

2 U 2 U 2 U 2.1 U 2 U 2 U 2.1 U 2.1 U 2.1 U 2.1 U
1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U

0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U 0.79 U 0.78 U 0.79 U 0.81 U
0.73 U 0.73 U 0.73 U 0.76 U 0.73 U 0.73 U 0.76 U 0.74 U 0.76 U 0.78 U
0.96 U 0.96 U 0.96 U 1 U 0.96 U 0.96 U 1 U 0.98 U 1 U 1 U
0.48 U 0.48 U 0.48 U 0.5 U 0.48 U 0.48 U 0.5 U 0.49 U 0.5 U 0.51 U
4.7 UJ 4.7 UJ 4.7 U 4.9 U 4.7 U 4.7 U 4.8 U 4.7 U 4.8 U 4.9 U
0.88 U 0.88 U 0.88 U 0.92 U 0.88 U 0.88 U 0.92 U 0.9 U 0.92 U 0.94 U
0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.68 U 0.66 U 0.68 U 0.69 U

1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.57 U 0.57 U 0.57 U 0.6 U 0.57 U 0.57 U 0.59 U 0.58 U 0.59 U 0.61 U
0.77 U 0.77 U 0.77 U 0.81 U 0.77 U 0.77 U 0.8 U 0.79 U 0.8 U 0.82 U
0.86 U 0.86 U 0.86 U 0.9 U 0.86 U 0.86 U 0.9 U 0.88 U 0.9 U 0.91 U
0.55 U 0.55 U 0.55 U 0.58 U 0.55 U 0.55 U 0.57 U 0.56 U 0.57 U 0.59 U
0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.17 U 0.17 U
0.44 U 0.44 U 0.44 U 0.46 U 0.44 U 0.44 U 0.46 U 0.45 U 0.46 U 0.47 U
0.75 U 0.75 U 0.75 U 0.78 U 0.75 U 0.75 U 0.78 U 0.77 U 0.78 U 0.8 U
0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.19 U 0.19 U
0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.72 U 0.7 U 0.72 U 0.73 U
0.12 U 0.12 U 0.12 U 0.13 U 0.12 U 0.12 U 0.13 U 0.12 U 0.13 U 0.13 U
0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 1.1 J 0.73 U 0.75 U 0.77 U
0.6 U 0.6 U 0.6 U 0.63 U 0.6 U 0.6 U 0.63 U 0.61 U 0.63 U 0.64 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.89 U 0.87 U 0.89 U 0.9 U
0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.7 U 0.68 U 0.7 U 0.71 U
0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.094 U 0.092 U 0.094 U 0.096 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water
  MCL

CFMW-031 CFMW-032 CFMW-033 CFMW-034 CFMW-035 CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043
9/15/2016 9/15/2016 15 Sep 2016 9/14/2016 9/14/2016 9/16/2016 9/14/2016 9/14/2016 9/14/2016 9/13/2016

CFMW-031-GW CFMW-032-GW CFMW-033-GW CFMW-034-GW CFMW-035-GW CFMW-037-GW CFMW-038-GW CFMW-040-GW CFMW-042-GW CFMW-043-GW
N N N N N N N N N N

0.85 U 0.85 U 0.85 U 0.89 U 0.85 U 0.85 U 0.89 U 0.87 U 0.89 U 0.9 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 U

0.98 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 1 U 1 U 1 U 1 U
0.82 U 0.82 U 0.82 U 0.86 U 0.82 U 0.82 U 0.85 U 0.84 U 0.85 U 0.87 U
0.69 U 0.69 U 0.69 U 0.72 U 0.69 U 0.69 U 0.72 U 0.7 U 0.72 U 0.73 U
0.72 U 0.72 U 0.72 U 0.75 U 0.72 U 0.72 U 0.75 U 0.73 U 0.75 U 0.77 U
0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.83 U 0.82 U 0.83 U 0.85 U

0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.49 U 0.48 U 0.49 U 0.5 U
0.76 U 0.76 U 0.76 U 0.79 U 0.76 U 0.76 U 0.79 U 0.78 U 0.79 U 0.81 U
0.61 U 0.61 U 0.61 U 0.64 U 0.61 U 0.61 U 0.64 U 0.62 U 0.64 U 0.65 U
0.09 U 0.09 U 0.09 U 0.094 U 0.09 U 0.09 U 0.094 U 0.092 U 0.094 U 0.096 U
0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.22 U
0.67 U 0.67 U 0.67 U 0.7 U 0.67 U 0.67 U 0.7 U 0.68 U 0.7 U 0.71 U
0.8 U 0.8 U 0.8 U 0.84 U 0.8 U 0.8 U 0.83 U 0.82 U 0.83 U 0.85 U

0.49 U 0.49 U 0.49 U 0.51 U 0.49 U 0.49 U 0.51 U 0.5 U 0.51 U 0.52 U
0.83 U 0.83 U 0.83 UJ 0.87 UJ 0.83 UJ 0.83 UJ 0.86 UJ 0.85 UJ 0.86 UJ 0.88 U
0.74 U 0.74 U 0.74 U 0.77 U 0.74 U 0.74 U 0.77 U 0.76 U 0.77 U 0.79 U
2.2 U 2.2 U 2.2 U 2.3 R 2.2 R 2.2 U 2.3 R 2.2 R 2.3 R 2.3 R

0.65 U 0.65 U 0.65 U 0.68 U 0.65 U 0.65 U 0.68 U 0.66 U 0.68 U 0.69 U
0.41 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U 0.43 U 0.42 U 0.43 U 0.44 U
0.83 U 0.83 U 0.83 U 0.87 U 0.83 U 0.83 U 0.86 U 0.85 U 0.86 U 0.88 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l
1,4-Dioxane -- -- 0.46 ug/l
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l
2,4,5-Trichlorophenol 1800 -- 120 ug/l
2,4,6-Trichlorophenol 30 -- 1.2 ug/l
2,4-Dichlorophenol 77 -- 4.6 ug/l
2,4-Dimethylphenol 380 -- 36 ug/l
2,4-Dinitrophenol 69 -- 3.9 ug/l
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l
2-Chloronaphthalene 1000 -- -- ug/l
2-Chlorophenol 81 -- 9.1 ug/l
2-Methylnaphthalene -- -- 3.6 ug/l
2-Methylphenol -- -- -- ug/l
2-Nitroaniline -- -- 19 ug/l
2-Nitrophenol -- -- -- ug/l
3 & 4 Methylphenol -- -- -- ug/l
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l
3-Nitroaniline -- -- -- ug/l
4,6-Dinitro-2-methylphenol 13 -- -- ug/l
4-Bromophenyl phenyl ether -- -- -- ug/l
4-Chloro-3-methylphenol 3000 -- -- ug/l
4-Chloroaniline -- -- 0.37 ug/l
4-Chlorophenyl phenyl ether -- -- -- ug/l
4-Nitroaniline -- -- 3.8 ug/l
4-Nitrophenol 60 -- -- ug/l
Acenaphthene 670 -- 53 ug/l
Acenaphthylene -- -- -- ug/l
Acetophenone -- -- 190 ug/l
Anthracene 2100 -- 180 ug/l
Atrazine 3 3 0.3 ug/l
Benzaldehyde -- -- 190 ug/l
Benzo[a]anthracene 0.5 -- -- ug/l
Benzo[a]pyrene 0.05 0.2 0.0034 ug/l
Benzo[b]fluoranthene 0.5 -- 0.034 ug/l
Benzo[g,h,i]perylene -- -- -- ug/l
Benzo[k]fluoranthene 5 -- 0.34 ug/l
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l
Butyl benzyl phthalate 1500 -- 16 ug/l
Caprolactam -- -- 990 ug/l
Carbazole -- -- -- ug/l
Chrysene 50 -- 3.4 ug/l
Dibenz(a,h)anthracene 0.05 -- 0.0034 ug/l

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

CFMW-044 CFMW-044b CFMW-045 CFMW-047 CFMW-049 CFMW-050 CFMW-053 CFMW-054 CFMW-061 CFMW-064
9/15/2016 9/19/2016 9/15/2016 9/14/2016 9/21/2016 9/19/2016 9/14/2016 9/14/2016 9/15/2016 9/15/2016

CFMW-044-GW CFMW-044b-GW CFMW-045-GW CFMW-047-GW CFMW-049-GW CFMW-050-GW CFMW-053-GW CFMW-054-GW CFMW-061-GW CFMW-064-GW
N N N N N N N N N N

0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U 0.63 U
0.43 U 0.43 U 0.43 U 0.44 U 0.43 U 0.43 U 0.45 U 0.45 U 0.43 U 0.43 U
3.1 U 3.1 U 3.1 U 3.2 U 3.1 UJ 3.1 U 3.3 U 3.2 U 3.1 U 3.1 U

0.93 U 0.93 U 0.93 U 0.95 U 0.93 U 0.93 U 0.97 U 0.97 U 0.93 U 0.93 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U
0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.49 U
0.53 U 0.53 U 0.53 U 0.54 U 0.53 U 0.53 U 0.55 U 0.55 U 0.53 U 0.53 U
0.63 U 0.63 U 0.63 U 0.64 U 0.63 U 0.63 U 0.66 U 0.66 U 0.63 U 0.63 U
0.91 U 0.91 U 0.91 U 0.93 U 0.91 U 0.91 U 0.95 U 0.95 U 0.91 U 0.91 U
2.4 U 2.4 U 2.4 U 2.4 UJ 2.4 U 2.4 U 2.5 UJ 2.5 UJ 2.4 U 2.4 U
1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U 1 U

0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U
0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U 0.61 U
0.74 U 0.74 U 0.74 U 0.76 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.74 U
0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.65 U 0.65 UJ 0.66 UJ 0.65 U 0.65 U 0.68 UJ 0.68 UJ 0.65 UJ 0.65 UJ
0.59 U 0.59 U 0.59 U 0.6 U 0.59 U 0.59 U 0.62 U 0.61 U 0.59 U 0.59 U
0.88 UJ 0.88 U 0.88 UJ 0.9 UJ 0.88 U 0.88 U 0.92 UJ 0.92 UJ 0.88 UJ 0.88 UJ

1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U 1 U
0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.82 U 0.86 U 0.85 U 0.82 U 0.82 U

2 U 2 U 2 U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 2 U
1 U 1 U 1 U 1 U 1 U 1 U 1.1 U 1.1 U 1 U 1 U

0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.76 U
0.73 U 0.73 U 0.73 U 0.74 U 0.73 U 0.73 U 0.76 U 0.76 U 0.73 U 0.73 U
0.96 U 0.96 U 0.96 U 0.98 U 0.96 U 0.96 U 1 U 1 U 0.96 U 0.96 U
0.48 U 0.48 U 0.48 U 0.49 U 0.48 U 0.48 U 0.5 U 0.5 U 0.48 U 0.48 U
4.7 UJ 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.9 U 4.8 U 4.7 U 4.7 U
0.88 U 0.88 U 0.88 U 0.9 U 0.88 U 0.88 U 0.92 U 0.92 U 0.88 U 0.88 U
0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.65 U

1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1.1 U 1 U 1 U
0.57 U 0.57 U 0.57 U 0.58 U 0.57 U 0.57 U 0.6 U 0.59 U 0.57 U 0.57 U
0.77 U 0.77 U 0.77 U 0.79 U 0.77 U 0.77 U 0.81 U 0.8 U 0.77 U 0.77 U
0.86 U 0.86 U 0.86 U 0.88 U 0.86 U 0.86 U 0.9 U 0.9 U 0.86 U 0.86 U
0.55 U 0.55 U 0.55 U 0.56 U 0.55 U 0.55 U 0.58 U 0.57 U 0.55 U 0.55 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.17 U 0.16 U 0.16 U
0.44 U 0.44 U 0.44 U 0.45 U 0.44 U 0.44 U 0.46 U 0.46 U 0.44 U 0.44 U
0.75 U 0.75 U 0.75 U 0.77 U 0.75 U 0.75 U 0.78 U 0.78 U 0.75 U 0.75 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.19 U 0.18 U 0.18 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.13 U 0.13 U 0.12 U 0.12 U
0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.72 U
0.6 U 0.6 U 0.6 U 0.61 U 0.6 U 0.6 U 0.63 U 0.63 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.85 U
0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.67 U
0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.09 U
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Table T2. Semivolatile Organic Compounds in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Dibenzofuran -- -- 0.79 ug/l
Diethyl phthalate 17000 -- -- ug/l
Dimethyl phthalate 270000 -- -- ug/l
Di-n-butyl phthalate 2000 -- -- ug/l
Di-n-octyl phthalate -- -- 20 ug/l
Fluoranthene 130 -- 80 ug/l
Fluorene 1100 -- 29 ug/l
Hexachlorobenzene 0.2 1 0.0098 ug/l
Hexachlorobutadiene 5 -- 0.14 ug/l
Hexachlorocyclopentadiene 50 50 0.041 ug/l
Hexachloroethane 30 -- 0.33 ug/l
Indeno[1,2,3-cd]pyrene 0.5 -- 0.034 ug/l
Isophorone 400 -- 78 ug/l
Naphthalene 100 -- 0.17 ug/l
Nitrobenzene 17 -- 0.14 ug/l
N-Nitrosodi-n-propylamine 0.5 -- 0.011 ug/l
N-Nitrosodiphenylamine 33 -- 12 ug/l
Pentachlorophenol 1 1 0.041 ug/l
Phenanthrene -- -- -- ug/l
Phenol 300 -- 580 ug/l
Pyrene 830 -- 12 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water
  MCL

CFMW-044 CFMW-044b CFMW-045 CFMW-047 CFMW-049 CFMW-050 CFMW-053 CFMW-054 CFMW-061 CFMW-064
9/15/2016 9/19/2016 9/15/2016 9/14/2016 9/21/2016 9/19/2016 9/14/2016 9/14/2016 9/15/2016 9/15/2016

CFMW-044-GW CFMW-044b-GW CFMW-045-GW CFMW-047-GW CFMW-049-GW CFMW-050-GW CFMW-053-GW CFMW-054-GW CFMW-061-GW CFMW-064-GW
N N N N N N N N N N

0.85 U 0.85 U 0.85 U 0.87 U 0.85 U 0.85 U 0.89 U 0.89 U 0.85 U 0.85 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.98 U 0.98 U 0.98 U 1 U 0.98 U 0.98 U 1 U 1 U 0.98 U 0.98 U
0.82 U 0.82 U 0.82 U 0.84 U 0.82 U 0.82 U 0.86 U 0.85 U 0.82 U 0.82 U
0.69 U 0.69 U 0.69 U 0.7 U 0.69 U 0.69 U 0.72 U 0.72 U 0.69 U 0.69 U
0.72 U 0.72 U 0.72 U 0.73 U 0.72 U 0.72 U 0.75 U 0.75 U 0.72 U 0.72 U
0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.8 U 0.84 U 0.83 U 0.8 U 0.8 U

0.47 U 0.47 U 0.47 U 0.48 U 0.47 U 0.47 U 0.49 U 0.49 U 0.47 U 0.47 U
0.76 U 0.76 U 0.76 U 0.78 U 0.76 U 0.76 U 0.79 U 0.79 U 0.76 U 0.76 U
0.61 U 0.61 U 0.61 U 0.62 U 0.61 U 0.61 U 0.64 U 0.64 U 0.61 U 0.61 U
0.09 U 0.09 U 0.09 U 0.092 U 0.09 U 0.09 U 0.094 U 0.094 U 0.09 U 0.09 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U
0.67 U 0.67 U 0.67 U 0.68 U 0.67 U 0.67 U 0.7 U 0.7 U 0.67 U 0.67 U
0.8 U 0.8 U 0.8 U 0.82 U 0.8 U 0.8 U 0.84 U 0.83 U 0.8 U 0.8 U

0.49 U 0.49 U 0.49 U 0.5 U 0.49 U 0.49 U 0.51 U 0.51 U 0.49 U 0.49 U
0.83 U 0.83 U 0.83 UJ 0.85 UJ 0.83 U 0.83 U 0.87 UJ 0.86 UJ 0.83 UJ 0.83 UJ
0.74 U 0.74 U 0.74 U 0.76 U 0.74 U 0.74 U 0.77 U 0.77 U 0.74 U 0.74 U
2.2 U 2.2 U 2.2 U 2.2 R 2.2 U 2.2 U 2.3 R 2.3 R 2.2 U 2.2 U

0.65 U 0.65 U 0.65 U 0.66 U 0.65 U 0.65 U 0.68 U 0.68 U 0.65 U 0.65 U
0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.41 U 0.43 U 0.43 U 0.41 U 0.41 U
0.83 U 0.83 U 0.83 U 0.85 U 0.83 U 0.83 U 0.87 U 0.86 U 0.83 U 0.83 U
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-001 CFMW-002 CFMW-003 CFMW-003a CFMW-007 CFMW-008 CFMW-008a CFMW-010 CFMW-011 CFMW-011a CFMW-012
9/20/2016 9/12/2016 9/14/2016 9/20/2016 9/21/2016 9/21/2016 9/15/2016 9/12/2016 9/13/2016 9/20/2016 9/12/2016

CFMW-001-GW CFMW-002-GW CFMW-003-GW CFMW-003a-GW CFMW-007-GW CFMW-008-GW CFMW-008a-GW CFMW-010-GW CFMW-011-GW CFMW-011a-GW CFMW-012-GW
N N N N N N N N N N N

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l 18.2 U 254 18.2 U 33.8 J 18.2 U 18.2 U 107 1850 18.2 U 27.2 J 25.7 J
Antimony 6 6 0.78 ug/l 0.62 U 0.62 U 0.62 U 0.62 J 0.62 U 0.62 U 0.68 J 0.62 U 0.62 U 0.62 U 0.62 U
Arsenic 10 10 0.052 ug/l 0.64 U 0.96 J 0.64 U 5.2 0.64 U 0.64 U 0.64 U 5.2 0.64 U 3.3 15.5 
Barium 1000 2000 380 ug/l 228 243 28.6 53.3 163 140 701 239 186 42.7 79.6 
Beryllium 4 4 2.5 ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Cadmium 5 5 0.92 ug/l 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
Calcium -- -- -- ug/l 60300 31800 178000 31000 50200 6370 388000 35500 47600 24600 8660 
Chromium 100 100 0.035 ug/l 1.3 U 1.9 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 3.6 J 1.3 U 1.3 U 1.3 U
Cobalt -- -- 0.6 ug/l 1.3 U 6.1 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 23.7 1.3 U 1.3 U 7.9 
Copper 1300 1300 80 ug/l 3.2 J 4.2 4.8 1.4 U 1.4 U 1.4 J 3.7 J 16.8 3.2 J 1.4 U 12.6 
Cyanide, Total 200 200 0.15 ug/l 2.4 J 2060 J 15.4 2.1 J 2.1 J 2 U 2.2 J 7320 J 80.7 2 U 2280 J
Iron -- -- 1400 ug/l 42.4 U 871 42.4 U 42.4 U 42.4 U 42.4 U 42.4 U 4710 42.4 U 42.4 U 717 
Lead 15 15 15 ug/l 0.38 U 0.53 J 0.38 U 0.38 U 0.38 U 0.38 U 0.82 J 2.8 0.38 U 0.38 U 0.38 U
Magnesium -- -- -- ug/l 14100 10900 45800 5380 12800 4320 63.6 U 16500 14100 9010 4130 
Manganese -- -- 43 ug/l 2.5 U 26.8 306 56.2 11.4 11.1 2.5 U 110 2.5 U 13.7 2.5 U
Mercury 2 2 0.063 ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Nickel 100 -- -- ug/l 1.4 U 1.4 U 3 J 1.4 U 1.4 U 1.4 U 1.4 U 5 1.4 U 1.4 U 1.5 J
Potassium -- -- -- ug/l 740 1020 2100 3270 579 1190 18000 1460 657 2070 817 
Selenium 50 50 10 ug/l 0.73 U 0.84 J 7.5 J 0.73 U 0.73 U 0.73 U 0.73 U 3.3 J 0.73 U 0.73 U 4.4 J
Silver 100 -- 9.4 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Sodium -- -- -- ug/l 8360 173000 322000 17500 3050 138000 49600 445000 9950 19900 226000 
Thallium 2 2 0.02 ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Vanadium -- -- 8.6 ug/l 1.9 U 1.9 U 1.9 U 3.7 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 2.8 J 19.8 
Zinc 2000 -- 600 ug/l 7 U 7 U 7 U 7 U 7 U 11.5 J 12.3 J 7.5 J 7 U 7 U 7 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-012a CFMW-012a CFMW-014 CFMW-015 CFMW-016a CFMW-019 CFMW-019a CFMW-020 CFMW-021 CFMW-022
9/15/2016 9/15/2016 9/12/2016 9/12/2016 9/21/2016 9/12/2016 9/20/2016 9/20/2016 9/12/2016 9/13/2016

CFMW-012a-GW CFMW-DUP2-GW CFMW-014-GW CFMW-015-GW CFMW-016a-GW CFMW-019-GW CFMW-019a-GW CFMW-020-GW CFMW-021-GW CFMW-022-GW
N FD N N N N N N N N

18.2 U 18.2 U 18.2 U 18.2 U 64.8 18.2 U 82.3 18.2 U 18.2 U 9.1 U
0.62 U 0.62 U 0.62 U 0.69 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.31 U
0.64 U 0.64 U 0.64 U 47.7 1.3 J 0.64 U 8.3 2.1 0.64 U 0.32 U
78.2 77.7 336 62 99.5 104 56.9 74.2 193 102 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.12 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.36 U
51300 50800 44900 2710 38100 55100 15100 54400 62300 27700 
1.3 U 1.3 U 1.3 U 2 J 1.8 J 1.3 U 1.3 U 1.3 U 1.3 U 0.66 U
1.3 U 1.3 U 5.3 27.8 1.3 U 3.3 J 1.3 U 1.3 U 1.5 J 0.65 U
1.4 UJ 3.3 J 5.7 46.8 3.6 J 1.4 U 1.4 U 2.4 J 4.2 1.6 J

2 U 2 U 2750 J 6240 J 2.8 J 961 J 2 U 2.9 J 400 J 155 
42.4 U 42.4 U 927 2550 42.4 U 1160 42.4 U 42.4 U 85.9 J 36.1 J
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.19 U
13000 13000 16800 4010 4060 17200 3700 13900 18800 6720 
21.6 21.3 2.5 U 4.1 J 2.5 U 35.8 9.4 37.5 2.5 U 1.2 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 7.7 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 0.68 U
721 726 1120 2400 2780 1520 8880 774 1000 318 

0.73 U 0.73 U 1.7 J 13.5 0.73 U 0.84 J 0.73 U 0.73 U 0.73 U 0.37 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 0.64 U
6380 6190 168000 620000 18600 104000 50900 4810 54300 5090 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.13 U
1.9 U 1.9 U 1.9 U 50.4 1.9 J 1.9 U 1.9 U 1.9 U 1.9 U 0.95 U
7 U 7 U 7 U 7 U 7 U 27.8 7 U 7 U 7 U 3.5 U
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-023 CFMW-025a CFMW-025b CFMW-026 CFMW-027 CFMW-028 CFMW-028a CFMW-029 CFMW-029 CFMW-031
9/21/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/20/2016 9/13/2016 9/13/2016 9/15/2016

CFMW-023-GW CFMW-025a-GW CFMW-025b-GW CFMW-026-GW CFMW-027-GW CFMW-028-GW CFMW-028a-GW CFMW-029-GW CFMW-DUP1-GW CFMW-031-GW
N N N N N N N N FD N

18.2 U 18.2 U 18.2 U 18.2 U 9.1 U 18.2 U 34.6 J 18.2 U 18.2 U 18.2 U
0.62 U 0.62 U 0.62 U 0.62 U 0.31 U 0.62 U 1 J 0.62 U 0.62 U 0.62 U
0.64 J 0.93 J 0.64 U 0.64 U 0.32 U 0.64 U 1.7 J 0.64 U 0.64 U 0.64 U
235 128 320 260 89.1 141 48 233 225 164 

0.24 U 0.24 U 0.24 U 0.24 U 0.12 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.36 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
60700 38300 50700 59900 24500 44100 12200 52700 51100 47700 
1.3 U 1.3 U 1.3 U 1.3 U 0.66 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 0.85 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
4.3 2.4 J 1.4 U 1.4 U 1.9 J 4.2 2.2 J 4.5 J 1.4 UJ 1.4 U
2.7 J 2 U 2 U 3.9 J 603 104 2 J 366 357 233 

42.4 U 174 101 J 42.4 U 147 46.6 J 42.4 U 172 164 99.8 J
0.38 U 0.38 U 0.38 U 0.38 U 0.19 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
17700 24100 20000 14600 7890 15900 8100 18700 17800 13200 
2.5 U 297 111 65 1.2 J 366 2.5 U 2.5 U 2.5 U 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 0.68 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
600 2090 932 858 520 4230 3260 898 864 736 

0.73 U 0.73 U 0.73 U 0.73 U 0.37 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 0.64 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
4100 8850 6430 11600 31000 26000 13600 35400 34200 29800 
0.26 U 0.26 U 0.26 U 0.26 U 0.13 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 0.95 U 1.9 U 7.2 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 3.5 U 7 U 7 U 7 U 7 U 7 U
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-032 CFMW-032a CFMW-033 CFMW-034 CFMW-035 CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043
9/15/2016 9/16/2016 9/15/2016 9/14/2016 9/14/2016 9/16/2016 9/14/2016 9/14/2016 9/14/2016 9/13/2016

CFMW-032-GW CFMW-032a-GW CFMW-033-GW CFMW-034-GW CFMW-035-GW CFMW-037-GW CFMW-038-GW CFMW-040-GW CFMW-042-GW CFMW-043-GW
N N N N N N N N N N

18.2 U 69.3 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 5.8 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
147 890 176 199 546 272 253 148 157 136 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
38800 628000 53600 59100 76700 49100 60600 55700 56000 51600 
1.3 U 3.1 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J 1.3 J
2.1 J 1.7 J 4.1 4.5 1.4 U 1.4 U 1.4 U 4 1.4 U 1.4 U

412 J- 2 U 478 327 57.1 66.7 260 304 402 510 
198 42.4 U 210 148 502 42.4 U 115 J 140 184 207 

0.38 U 0.6 J 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
11700 63.6 U 16600 15500 32700 14200 16300 15600 16200 15900 

536 2.5 U 2.5 U 9.4 1450 2.5 U 2.5 U 54.5 2.5 U 38.8 
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 J 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
2630 21600 944 918 2430 807 1030 1180 1010 999 
0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

155000 25400 43500 27400 34500 8930 37300 34700 43900 44200 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-044 CFMW-044a CFMW-044b CFMW-045 CFMW-045a CFMW-047 CFMW-049 CFMW-049a CFMW-050 CFMW-053
9/15/2016 9/19/2016 9/19/2016 9/15/2016 9/19/2016 9/14/2016 9/21/2016 9/16/2016 9/19/2016 9/14/2016

CFMW-044-GW CFMW-044a-GW CFMW-044b-GW CFMW-045-GW CFMW-045a-GW CFMW-047-GW CFMW-049-GW CFMW-049a-GW CFMW-050-GW CFMW-053-GW
N N N N N N N N N N

18.2 U 108 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U 18.2 U
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
109 75 87.4 150 88.5 232 273 520 255 147 

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
50100 155000 13700 53700 45800 57100 47600 198000 46800 58200 
1.3 U 4.2 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 4 1.3 U 1.3 U
1.4 J 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 J
1.4 U 1.9 J 1.4 U 3.8 J 1.4 U 4.1 4 1.4 U 3.8 J 4.6 
430 32.8 5.9 J 365 56 120 93.2 47.1 51.7 363 
370 42.4 U 732 152 42.4 U 55.1 J 42.4 U 42.4 U 42.4 U 179 

0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
16200 121 J 16500 15600 13000 15600 15500 291 15300 16600 
45.4 2.5 U 86.2 8.8 23.6 2.5 U 2.5 U 2.5 U 3.1 J 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
888 1660 2520 936 2300 1200 857 19700 845 1070 

0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

45000 40700 3900 39000 31100 18500 10100 25200 11700 44000 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 10.3 1.9 U 1.9 U 2.3 J 1.9 U 1.9 U 1.9 J 1.9 U 1.9 U
7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

ROUX ASSOCIATES, INC. Page 5 of 7  2476.0001Y002.142/WKB



Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-053a CFMW-054 CFMW-056 CFMW-056 CFMW-056a CFMW-056b CFMW-057 CFMW-057a CFMW-059 CFMW-059a
9/19/2016 9/14/2016 9/20/2016 9/20/2016 9/20/2016 9/13/2016 9/19/2016 9/19/2016 9/15/2016 9/19/2016

CFMW-053a-GW CFMW-054-GW CFMW-056-GW CFMW-DUP3-GW CFMW-056a-GW CFMW-056b-GW CFMW-057-GW CFMW-057a-GW CFMW-059-GW CFMW-059a-GW
N N N FD N N N N N N

90.6 18.2 U 18.2 U 18.2 U 43 18.2 U 18.2 U 168 18.2 U 137 
0.62 U 0.62 U 0.62 U 0.62 U 0.87 J 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.64 U 0.64 U 0.64 U 0.64 U 2.2 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
4430 153 144 142 73.3 132 46.3 924 140 268 
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U

922000 59400 48700 49700 18600 69000 20500 581000 69300 340000 
11.4 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 16 1.3 U 1.3 J
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2.4 J 1.4 U 1.4 U 1.4 U 3 J 3.7 J 1.4 U 7.1 1.4 U 3.7 J
2 U 327 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

42.4 U 156 516 514 42.4 U 42.4 U 2290 42.4 U 42.4 U 42.4 U
0.62 J 0.38 U 0.38 U 0.38 U 0.42 J 0.38 U 0.38 U 1.3 0.38 U 0.38 U
63.6 U 16500 18700 19000 7470 17500 15600 63.6 U 14100 63.6 U
2.5 U 2.5 U 36.7 37.4 73.3 83.2 65.6 2.5 U 88.4 2.5 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U

65200 1050 1570 1590 10800 925 1730 18100 1150 7920 
0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

102000 38800 4100 4280 26700 9450 3700 48100 20600 15400 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.9 U 1.9 U 1.9 U 1.9 U 5.4 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
7 U 7 U 7 U 7.1 J 7 U 7 U 7 U 7 U 7 U 7 U
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Table T3. Metals in Groundwater
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 200 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 2 2 0.063 ug/l
Nickel 100 -- -- ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 2 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

CFMW-061 CFMW-064
9/15/2016 9/15/2016

CFMW-061-GW CFMW-064-GW
N N

18.2 U 18.2 U
0.62 U 0.62 U
0.64 U 0.64 U
220 312 

0.24 U 0.24 U
0.71 U 0.71 U
50100 47100 
1.3 U 1.3 U
1.3 U 1.3 U
3.1 J 1.4 U
7.7 J 42.7 

42.4 U 42.4 U
0.38 U 0.38 U
16200 17900 

68 19.3 
0.17 U 0.17 U
1.4 U 1.4 U
837 948 

0.73 U 0.73 U
1.3 U 1.3 U
8660 9020 
0.26 U 0.26 U
1.9 U 1.9 U
7 U 7 U
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFMW-001 CFMW-002 CFMW-003 CFMW-003a CFMW-007 CFMW-008 CFMW-008a CFMW-010 CFMW-011
9/20/2016 9/12/2016 9/14/2016 9/20/2016 9/21/2016 9/21/2016 9/15/2016 9/12/2016 9/13/2016

CFMW-001-GW CFMW-002-GW CFMW-003-GW CFMW-003a-GW CFMW-007-GW CFMW-008-GW CFMW-008a-GW CFMW-010-GW CFMW-011-GW
N N N N N N N N N

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l 72 U 93 J 154 72 U 72 U 322 199 1240 72 U
Chloride -- -- -- ug/l 611 4130 39100 J- 8600 1860 J- 2020 8430 J- 4630 1590 
Fluoride 4000 4000 80 ug/l 91.7 18900 15 U 312 77 J 777 180 30900 207 
Hardness as calcium carbonate -- -- -- ug/l 206000 140000 134000 164000 184000 28000 1000000 168000 190000 
Nitrate Nitrite as N 10000 10000 -- ug/l 100 U 14300 5730 100 U 100 U 100 U 104 46200 1260 
Orthophosphate as P -- -- -- ug/l 42 U 42 U 42 UJ 42 U 42 UJ 42 UJ 42 UJ 42 U 42 UJ
Sulfate -- -- -- ug/l 6600 14400 694000 J- 36700 5530 7030 20200 48000 4630 

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-011a CFMW-012 CFMW-012a CFMW-012a CFMW-014 CFMW-015 CFMW-016a CFMW-019 CFMW-019a
9/20/2016 12 Sep 2016 9/15/2016 9/15/2016 9/12/2016 9/12/2016 9/21/2016 9/12/2016 9/20/2016

CFMW-011a-GW CFMW-012-GW CFMW-012a-GW CFMW-DUP2-GW CFMW-014-GW CFMW-015-GW CFMW-016a-GW CFMW-019-GW CFMW-019a-GW
N N N FD N N N N N

72 U 224 72 U 72 U 110 23600 674 72 U 97.7 J
4070 3490 571 J- 570 J- 2450 5770 2280 5930 3180 
200 12400 54.6 J 55.8 J 8300 38400 304 2860 361 

118000 48000 194000 196000 200000 70000 116000 228000 132000 
100 U 16500 100 U 100 U 18100 41100 100 U 7230 100 U
42 U 42 U 42 UJ 42 UJ 42 U 267 42 UJ 42 U 42 U

12500 21500 5260 5740 35000 87400 5880 95000 14300 
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-020 CFMW-021 CFMW-022 CFMW-023 CFMW-025a CFMW-025b CFMW-026 CFMW-027 CFMW-028
9/20/2016 9/12/2016 13 Sep 2016 9/21/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016 9/13/2016

CFMW-020-GW CFMW-021-GW CFMW-022-GW CFMW-023-GW CFMW-025a-GW CFMW-025b-GW CFMW-026-GW CFMW-027-GW CFMW-028-GW
N N N N N N N N N

72 U 72 U 171 72 U 72 U 72 U 72 U 77.5 J 72 U
2250 3730 1590 669 J- 1890 1940 2720 2220 2090 
281 1950 432 395 399 585 1650 2390 3170 J+

208000 244000 196000 236000 200000 220000 220000 198000 178000 
256 2590 702 264 100 U 145 367 3970 542 
42 U 42 U 42 UJ 42 UJ 42 UJ 42 UJ 42 UJ 42 UJ 42 UJ

20100 57100 5470 5400 13500 13800 20300 27300 8380 
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-028a CFMW-029 CFMW-029 CFMW-031 CFMW-032 CFMW-032a CFMW-033 CFMW-034 CFMW-035
9/20/2016 9/13/2016 9/13/2016 9/15/2016 9/15/2016 9/16/2016 9/15/2016 9/14/2016 9/14/2016

CFMW-028a-GW CFMW-029-GW CFMW-DUP1-GW CFMW-031-GW CFMW-032-GW CFMW-032a-GW CFMW-033-GW CFMW-034-GW CFMW-035-GW
N N FD N N N N N N

72 U 113 J 72.1 J 72 U 72 U 95.7 J 72 U 142 72 U
16900 1000 999 1700 J- 2260 1650 J- 2390 J- 1810 J- 6880 J-
1020 3370 J+ 3370 J+ 2440 5210 J- 49 J- 2340 4530 J- 415 

66000 214000 214000 184000 152000 1600000 208000 220000 336000 
100 U 1850 1830 1280 2810 100 U 2920 1520 100 U
84 U 42 UJ 42 UJ 42 UJ 42 UJ 42 R 42 UJ 42 UJ 42 UJ

34200 18300 18300 8390 10900 2820 J- 22600 J- 13800 J+ 29500 J-
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-037 CFMW-038 CFMW-040 CFMW-042 CFMW-043 CFMW-044 CFMW-044a CFMW-044b CFMW-045
9/16/2016 9/14/2016 9/14/2016 9/14/2016 9/13/2016 9/15/2016 9/19/2016 9/19/2016 9/15/2016

CFMW-037-GW CFMW-038-GW CFMW-040-GW CFMW-042-GW CFMW-043-GW CFMW-044-GW CFMW-044a-GW CFMW-044b-GW CFMW-045-GW
N N N N N N N N N

72 U 72 U 72 U 72 U 72 U 110 72 U 6400 72 U
2760 2810 J 3240 J 2940 J- 2470 2960 J- 5340 3500 2840 J-

1030 J- 2590 2650 2410 2280 2150 1720 153 2300 
194000 226000 214000 208000 206000 202000 408000 108000 208000 

1580 2230 2190 2910 3000 2830 2640 100 U 2730 
42 R 42 UJ 42 UJ 42 UJ 42 UJ 42 UJ 42 R 42 R 42 UJ

8810 J- 16700 J+ 16700 J+ 25500 J- 26000 26200 J- 63000 826 23100 J-

ROUX ASSOCIATES, INC. Page 5 of 7  2476.0001Y002.142/WKB



Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-045a CFMW-047 CFMW-049 CFMW-049a CFMW-050 CFMW-053 CFMW-053a CFMW-054 CFMW-056
9/19/2016 9/14/2016 9/21/2016 9/16/2016 9/19/2016 9/14/2016 9/19/2016 9/14/2016 9/20/2016

CFMW-045a-GW CFMW-047-GW CFMW-049-GW CFMW-049a-GW CFMW-050-GW CFMW-053-GW CFMW-053a-GW CFMW-054-GW CFMW-056-GW
N N N N N N N N N

72 U 72 U 72 U 74.6 J 72 U 72 U 232 72 U 76.2 J
2870 2690 J 1780 J- 2300 J- 30 U 2900 J 6360 2600 J 459 J+
2980 2160 861 470 J- 811 1990 15 U 1920 138 

214000 208000 188000 700000 192000 212000 2220000 220000 202000 
100 U 1300 759 442 307 2810 100 U 2620 100 U
42 R 42 UJ 42 UJ 42 R 42 R 42 UJ 42 R 42 UJ 42 U

21500 10300 J+ 3550 4710 J- 3320 24800 1570 22300 4530 
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Table T4. General Chemistry in Groundwater
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

CFMW-056 CFMW-056a CFMW-056b CFMW-057 CFMW-057a CFMW-059 CFMW-059a CFMW-061 CFMW-064
9/20/2016 9/20/2016 9/13/2016 9/19/2016 9/19/2016 9/15/2016 9/19/2016 9/15/2016 9/15/2016

CFMW-DUP3-GW CFMW-056a-GW CFMW-056b-GW CFMW-057-GW CFMW-057a-GW CFMW-059-GW CFMW-059a-GW CFMW-061-GW CFMW-064-GW
FD N N N N N N N N

80.9 J 72 U 72 U 209 500 72 U 211 72 U 72 U
386 17900 3160 630 6520 30400 J- 4270 2350 J- 2100 J-
131 405 156 66.6 J 15 U 59.5 J 147 780 303 

202000 102000 250000 124000 1800000 236000 1060000 200000 198000 
100 U 100 U 443 100 U 100 U 3180 100 U 113 346 
42 U 42 U 42 UJ 42 R 42 R 42 UJ 42 R 42 UJ 42 UJ
4430 96400 27000 797 1080 6980 12400 7720 4560 

ROUX ASSOCIATES, INC. Page 7 of 7  2476.0001Y002.142/WKB



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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APPENDIX U 

USEPA Vapor Intrusion Screening Level (VISL) Calculator 



Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- -- 2.20E-06 I 9.00E-03 I
67-64-1 Acetone 1.0E+01 1.43E-02 No IUR 4.4E-07 3.10E+01 A
75-05-8 Acetonitrile -- -- -- 6.00E-02 I
107-02-8 Acrolein -- -- -- 2.00E-05 I
79-10-7 Acrylic Acid -- -- -- 1.00E-03 I
107-13-1 Acrylonitrile -- -- -- 6.80E-05 I 2.00E-03 I
309-00-2 Aldrin -- -- -- 4.90E-03 I
107-18-6 Allyl Alcohol -- -- -- 1.00E-04 X
107-05-1 Allyl Chloride -- -- -- 6.00E-06 CA 1.00E-03 I
7664-41-7 Ammonia -- -- -- 1.00E-01 I
75-85-4 Amyl Alcohol, tert- -- -- -- 3.00E-03 X
12674-11-2 Aroclor 1016 -- -- -- 2.00E-05 S
11104-28-2 Aroclor 1221 -- -- -- 5.70E-04 S
11141-16-5 Aroclor 1232 -- -- -- 5.70E-04 S
53469-21-9 Aroclor 1242 -- -- -- 5.70E-04 S
12672-29-6 Aroclor 1248 -- -- -- 5.70E-04 S
11097-69-1 Aroclor 1254 -- -- -- 5.70E-04 S
11096-82-5 Aroclor 1260 -- -- -- 5.70E-04 S
103-33-3 Azobenzene -- -- -- 3.10E-05 I
56-55-3 Benz[a]anthracene -- -- -- 1.10E-04 CA Mut
71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
92-52-4 Biphenyl, 1,1'- -- -- -- 4.00E-04 X
111-44-4 Bis(2-chloroethyl)ether -- -- -- 3.30E-04 I
542-88-1 Bis(chloromethyl)ether -- -- -- 6.20E-02 I
10294-34-5 Boron Trichloride -- -- -- 2.00E-02 P
7637-07-2 Boron Trifluoride -- -- -- 1.30E-02 CA
107-04-0 Bromo-2-chloroethane, 1- -- -- -- 6.00E-04 X
108-86-1 Bromobenzene -- -- -- 6.00E-02 I
74-97-5 Bromochloromethane -- -- -- 4.00E-02 X
75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
75-25-2 Bromoform -- -- -- 1.10E-06 I
74-83-9 Bromomethane -- -- -- 5.00E-03 I
106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
78-92-2 Butyl alcohol, sec- -- -- -- 3.00E+01 P
75-15-0 Carbon Disulfide 3.0E+00 1.77E+00 No IUR 2.4E-03 7.00E-01 I
56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
463-58-1 Carbonyl Sulfide -- -- -- 1.00E-01 P
12789-03-6 Chlordane -- -- -- 1.00E-04 I 7.00E-04 I
7782-50-5 Chlorine -- -- -- 1.50E-04 A
10049-04-4 Chlorine Dioxide -- -- -- 2.00E-04 I
75-68-3 Chloro-1,1-difluoroethane, 1- -- -- -- 5.00E+01 I
126-99-8 Chloro-1,3-butadiene, 2- -- -- -- 3.00E-04 I 2.00E-02 I
108-90-7 Chlorobenzene -- -- -- 5.00E-02 P
98-56-6 Chlorobenzotrifluoride, 4- -- -- -- 3.00E-01 P
75-45-6 Chlorodifluoromethane -- -- -- 5.00E+01 I

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*
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Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*

67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
74-87-3 Chloromethane -- -- -- 9.00E-02 I
107-30-2 Chloromethyl Methyl Ether -- -- -- 6.90E-04 CA
76-06-2 Chloropicrin -- -- -- 4.00E-04 CA
8007-45-2 Coke Oven Emissions -- -- -- 6.20E-04 I Mut
98-82-8 Cumene -- -- -- 4.00E-01 I
57-12-5 Cyanide (CN-) -- -- -- 8.00E-04 S
110-82-7 Cyclohexane -- -- -- 6.00E+00 I
108-94-1 Cyclohexanone -- -- -- 7.00E-01 P
110-83-8 Cyclohexene -- -- -- 1.00E+00 X
72-55-9 DDE, p,p'- -- -- -- 9.70E-05 CA
96-12-8 Dibromo-3-chloropropane, 1,2- -- -- -- 6.00E-03 P 2.00E-04 I Mut
106-93-4 Dibromoethane, 1,2- -- -- -- 6.00E-04 I 9.00E-03 I
74-95-3 Dibromomethane (Methylene Bromide) -- -- -- 4.00E-03 X
764-41-0 Dichloro-2-butene, 1,4- -- -- -- 4.20E-03 P
1476-11-5 Dichloro-2-butene, cis-1,4- -- -- -- 4.20E-03 P
110-57-6 Dichloro-2-butene, trans-1,4- -- -- -- 4.20E-03 P
95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
75-71-8 Dichlorodifluoromethane -- -- -- 1.00E-01 X
75-34-3 Dichloroethane, 1,1- 7.1E-01 1.63E-01 9.3E-08 No RfC 1.60E-06 CA
107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
542-75-6 Dichloropropene, 1,3- -- -- -- 4.00E-06 I 2.00E-02 I
77-73-6 Dicyclopentadiene -- -- -- 3.00E-04 X
75-37-6 Difluoroethane, 1,1- -- -- -- 4.00E+01 I
94-58-6 Dihydrosafrole -- -- -- 1.30E-05 CA
108-20-3 Diisopropyl Ether -- -- -- 7.00E-01 P
68-12-2 Dimethylformamide -- -- -- 3.00E-02 I
57-14-7 Dimethylhydrazine, 1,1- -- -- -- 2.00E-06 X
540-73-8 Dimethylhydrazine, 1,2- -- -- -- 1.60E-01 CA
513-37-1 Dimethylvinylchloride -- -- -- 1.30E-05 CA
123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
106-89-8 Epichlorohydrin -- -- -- 1.20E-06 I 1.00E-03 I
106-88-7 Epoxybutane, 1,2- -- -- -- 2.00E-02 I
111-15-9 Ethoxyethanol Acetate, 2- -- -- -- 6.00E-02 P
110-80-5 Ethoxyethanol, 2- -- -- -- 2.00E-01 I
141-78-6 Ethyl Acetate -- -- -- 7.00E-02 P
140-88-5 Ethyl Acrylate -- -- -- 8.00E-03 P
75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
97-63-2 Ethyl Methacrylate -- -- -- 3.00E-01 P
100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
75-21-8 Ethylene Oxide -- -- -- 8.80E-05 CA 3.00E-02 CA
151-56-4 Ethyleneimine -- -- -- 1.90E-02 CA
50-00-0 Formaldehyde -- -- -- 1.30E-05 I 9.80E-03 A
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Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*

64-18-6 Formic Acid -- -- -- 3.00E-04 X
98-01-1 Furfural -- -- -- 5.00E-02 H
765-34-4 Glycidyl -- -- -- 1.00E-03 H
76-44-8 Heptachlor -- -- -- 1.30E-03 I
1024-57-3 Heptachlor Epoxide -- -- -- 2.60E-03 I
39635-31-9 Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) -- -- -- 1.10E-03 E 1.30E-03 E
118-74-1 Hexachlorobenzene -- -- -- 4.60E-04 I
38380-08-4 Hexachlorobiphenyl, 2,3,3',4,4',5- (PCB 156) -- -- -- 1.10E-03 E 1.30E-03 E
69782-90-7 Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E
52663-72-6 Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) -- -- -- 1.10E-03 E 1.30E-03 E
32774-16-6 Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) -- -- -- 1.10E+00 E 1.30E-06 E
87-68-3 Hexachlorobutadiene -- -- -- 2.20E-05 I
77-47-4 Hexachlorocyclopentadiene -- -- -- 2.00E-04 I
67-72-1 Hexachloroethane -- -- -- 1.10E-05 CA 3.00E-02 I
822-06-0 Hexamethylene Diisocyanate, 1,6- -- -- -- 1.00E-05 I
110-54-3 Hexane, N- -- -- -- 7.00E-01 I
591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
302-01-2 Hydrazine -- -- -- 4.90E-03 I 3.00E-05 P
7647-01-0 Hydrogen Chloride -- -- -- 2.00E-02 I
74-90-8 Hydrogen Cyanide -- -- -- 8.00E-04 I
7664-39-3 Hydrogen Fluoride -- -- -- 1.40E-02 CA
7783-06-4 Hydrogen Sulfide -- -- -- 2.00E-03 I
67-63-0 Isopropanol -- -- -- 2.00E-01 P
7439-97-6 Mercury (elemental) -- -- -- 3.00E-04 I
126-98-7 Methacrylonitrile -- -- -- 3.00E-02 P
67-56-1 Methanol -- -- -- 2.00E+01 I
110-49-6 Methoxyethanol Acetate, 2- -- -- -- 1.00E-03 P
109-86-4 Methoxyethanol, 2- -- -- -- 2.00E-02 I
96-33-3 Methyl Acrylate -- -- -- 2.00E-02 P
78-93-3 Methyl Ethyl Ketone (2-Butanone) -- -- -- 5.00E+00 I
60-34-4 Methyl Hydrazine -- -- -- 1.00E-03 X 2.00E-05 X
108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
624-83-9 Methyl Isocyanate -- -- -- 1.00E-03 CA
80-62-6 Methyl Methacrylate -- -- -- 7.00E-01 I
25013-15-4 Methyl Styrene (Mixed Isomers) -- -- -- 4.00E-02 H
1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
2385-85-5 Mirex -- -- -- 5.10E-03 CA
64742-95-6 Naphtha, High Flash Aromatic (HFAN) -- -- -- 1.00E-01 P
91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
13463-39-3 Nickel Carbonyl -- -- -- 2.60E-04 CA 1.40E-05 CA
98-95-3 Nitrobenzene -- -- -- 4.00E-05 I 9.00E-03 I
75-52-5 Nitromethane -- -- -- 8.80E-06 P 5.00E-03 P
79-46-9 Nitropropane, 2- -- -- -- 2.70E-03 H 2.00E-02 I
62-75-9 Nitrosodimethylamine, N- -- -- -- 1.40E-02 I 4.00E-05 X Mut
924-16-3 Nitroso-di-N-butylamine, N- -- -- -- 1.60E-03 I
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Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*

10595-95-6 Nitrosomethylethylamine, N- -- -- -- 6.30E-03 CA
111-84-2 Nonane, n- -- -- -- 2.00E-02 P
32598-14-4 Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) -- -- -- 1.10E-03 E 1.30E-03 E
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) -- -- -- 1.10E-03 E 1.30E-03 E
31508-00-6 Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) -- -- -- 1.10E-03 E 1.30E-03 E
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) -- -- -- 1.10E-03 E 1.30E-03 E
57465-28-8 Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) -- -- -- 3.80E+00 E 4.00E-07 E
109-66-0 Pentane, n- -- -- -- 1.00E+00 P
75-44-5 Phosgene -- -- -- 3.00E-04 I
7803-51-2 Phosphine -- -- -- 3.00E-04 I
123-38-6 Propionaldehyde -- -- -- 8.00E-03 I
103-65-1 Propyl benzene -- -- -- 1.00E+00 X
115-07-1 Propylene -- -- -- 3.00E+00 CA
107-98-2 Propylene Glycol Monomethyl Ether -- -- -- 2.00E+00 I
75-56-9 Propylene Oxide -- -- -- 3.70E-06 I 3.00E-02 I
100-42-5 Styrene -- -- -- 1.00E+00 I
7446-11-9 Sulfur Trioxide -- -- -- 1.00E-03 CA
1746-01-6 TCDD, 2,3,7,8- -- -- -- 3.80E+01 CA 4.00E-08 CA
70362-50-4 Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) -- -- -- 1.10E-02 E 1.30E-04 E
630-20-6 Tetrachloroethane, 1,1,1,2- -- -- -- 7.40E-06 I
79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
127-18-4 Tetrachloroethylene 5.6E-01 4.05E-01 3.8E-08 9.7E-03 2.60E-07 I 4.00E-02 I
811-97-2 Tetrafluoroethane, 1,1,1,2- -- -- -- 8.00E+01 I
109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
7550-45-0 Titanium Tetrachloride -- -- -- 1.00E-04 A
108-88-3 Toluene 2.2E+00 5.97E-01 No IUR 1.1E-04 5.00E+00 I
584-84-9 Toluene-2,4-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
91-08-7 Toluene-2,6-diisocyanate -- -- -- 1.10E-05 CA 8.00E-06 CA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
120-82-1 Trichlorobenzene, 1,2,4- -- -- -- 2.00E-03 P
71-55-6 Trichloroethane, 1,1,1- 3.8E+00 2.67E+00 No IUR 5.1E-04 5.00E+00 I
79-00-5 Trichloroethane, 1,1,2- -- -- -- 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 7.6E-01 3.06E-01 6.4E-07 1.5E-01 see note I 2.00E-03 I TCE
96-18-4 Trichloropropane, 1,2,3- -- -- -- 3.00E-04 I Mut
96-19-5 Trichloropropene, 1,2,3- -- -- -- 3.00E-04 P
121-44-8 Triethylamine -- -- -- 7.00E-03 I
420-46-2 Trifluoroethane, 1,1,1- -- -- -- 2.00E+01 P
526-73-8 Trimethylbenzene, 1,2,3- -- -- -- 5.00E-03 P
95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
126-72-7 Tris(2,3-dibromopropyl)phosphate -- -- -- 6.60E-04 CA
108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
593-60-2 Vinyl Bromide -- -- -- 3.20E-05 H 3.00E-03 I
75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I VC
108-38-3 Xylene, m- -- -- -- 1.00E-01 S
95-47-6 Xylene, o- -- -- -- 1.00E-01 S
106-42-3 Xylene, P- -- -- -- 1.00E-01 S
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Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*

1330-20-7 Xylenes -- -- -- 1.00E-01 I

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort
Exposure 

Duration (years)
Age-dependent adjustment 

factor
10
3
3
1

72

Selected (based on scenario)

Selected (based on scenario)

Selected (based on scenario)

Residential Commercial

Residential Commercial

Residential Commercial
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Table U. USEPA Vapor Intrustion Screening Level Calculator
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x
Site Groundwater 

Concentration
Calculated Indoor 
Air Concentration

VI Carcinogenic 
Risk

VI Hazard
Inhalation Unit 

Risk
Reference 

Concentration
x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR Source*

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX V 

Groundwater Thematic Maps 

1. Concentrations of Cyanide in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

2. Concentrations of Fluoride in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

3. Concentrations of Aluminum in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

4. Concentrations of Arsenic in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

5. Concentrations of Cobalt in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

6. Concentrations of Copper in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

7. Concentrations of Iron in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 

8. Concentrations of Lead in Groundwater from Monitoring Wells 
Screened in Upper Hydrogeologic Unit 

9. Concentrations of Manganese in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

10. Concentrations of Thallium in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

11. Concentrations of Ammonia in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

12. Concentrations of Chloride in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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13. Concentrations of Calcium Carbonate in Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

14. Concentrations of Nitrate in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

15. Concentrations of Orthophosphate in Groundwater from 
Monitoring Wells Screened in Upper Hydrogeologic Unit 

16. Concentrations of Sulfate in Groundwater from Monitoring 
Wells Screened in Upper Hydrogeologic Unit 

17. Concentrations of Cyanide in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

18. Concentrations of Fluoride in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

19. Concentrations of Aluminum in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

20. Concentrations of Arsenic in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

21. Concentrations of Cobalt in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

22. Concentrations of Copper in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

23. Concentrations of Iron in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 

24. Concentrations of Lead in Groundwater from Monitoring Wells 
Screened Below Upper Hydrogeologic Unit 

25. Concentrations of Manganese in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

26. Concentrations of Thallium in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 
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27. Concentrations of Ammonia in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

28. Concentrations of Chloride in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

29. Concentrations of Calcium in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

30. Concentrations of Nitrate in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 

31. Concentrations of Orthophosphate in Groundwater from 
Monitoring Wells Screened Below Upper Hydrogeologic Unit 

32. Concentrations of Sulfate in Groundwater from Monitoring 
Wells Screened Below Upper Hydrogeologic Unit 
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF CYANIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V1

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cyanide 200 200 0.15

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
2U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 0.15
0.15 - 200
200 - 2000
>2000

Analyte Not Detected (2U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V2

34 - 0
1 - 2000
2001 - 4000
4001 - 40000
40001 - 40000

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Fluoride 4000 4000 80

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
15U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 80
80 - 4000
4000 - 40000
>40000

Analyte Not Detected (15U)

CONCENTRATIONS OF FLUORIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V3

34 - 0
1 - 2000
2001 - 4000
4001 - 40000
40001 - 40000

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
18.2U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Aluminum -- -- 2000

CONCENTRATIONS OF ALUMINUM IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 2000
2000 - 10000
10000 - 20000
>20000

Analyte Not Detected (18.2)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V4

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Arsenic 10 10 0.052

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.64U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF ARSENIC IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 0.052
0.052 - 10
10 - 100
>100

Analyte Not Detected (0.64U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V5

£

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cobalt -- -- 0.6

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.3U - Highest Method Detection Limit (MDL) in
Sample Set

Concentration Legend

CONCENTRATIONS OF COBALT IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 0.6
0.6 - 3
3 - 6
>6

Analyte Not Detected (1.3U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V6

£

CONCENTRATIONS OF COPPER IN GROUNDWATER
FROM MONITORING WELLS SCREENED IN UPPER

HYDROGEOLOGIC UNIT

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Copper 1300 1300 80

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.4U - Highest Method Detection Limit (MDL) in
Sample Set

Concentration Legend

ND - 80
80 - 1300
1300 - 13000
>13000

Analyte Not Detected (1.4U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V7

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Iron -- -- 1400

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
42.4U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF IRON IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 1400
1400 - 7000
7000 - 14000
>14000

Analyte Not Detected (42.4U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V8

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.38U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Lead 15 15 15

CONCENTRATIONS OF LEAD IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 15
15 - 75
75 - 150
>150

Analyte Not Detected (0.38U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V9

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Manganese -- -- 43

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
2.5U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF MANGANESE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 43
43 - 215
215 - 430
>430

Analyte Not Detected (2.5U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V10

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.26U - Highest Method Detection Limit (MDL) in
Sample Set

Concentration Legend
£

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Thallium 2 2 0.02

CONCENTRATIONS OF THALLIUM IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT

ND - 0.02
0.02 - 2
2 - 20
>20

Analyte Not Detected (0.26U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V11

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Ammonia -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
72U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 100
100 - 500
500 - 5000
>5000

Analyte Not Detected (72U)

CONCENTRATIONS OF AMMONIA IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V12

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Chloride -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)

£
Concentration Legend

ND - 459
459 - 5000
5000 - 10000
>10000

Analyte Not Detected

CONCENTRATIONS OF CHLORIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V13

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Hardness 
as Calcium
Carbonate

-- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)

£
Concentration Legend

ND - 150000
15000 - 500000
500000 - 1000000
>1000000

Analyte Not Detected

CONCENTRATIONS OF HARDNESS AS CALCIUM
CARBONATE IN GROUNDWATER FROM MONITORING
WELLS SCREENED IN UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V14

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Nitrate -- 10000 --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
100U - Highest Method Detection Limit (MDL) in
Sample Set

£

CONCENTRATIONS OF NITRATE + NITRITE
IN GROUNDWATER FROM MONITORING WELLS
SCREENED IN UPPER HYDROGEOLOGIC UNIT

Concentration Legend

ND - 10000
10000 - 50000

>100000

Analyte Not Detected (100U)

50000 - 100000
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ORTHOPOSPHATE
AS P IN GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V15

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Orthophosphate

as P -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
42U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

Analyte Not Detected (42U)
ND - 100
100 - 500
500 - 5000
>5000
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V16

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Sulfate -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)

£
Concentration Legend

ND - 10000
10000 - 20000
20000 - 30000
>30000

Analyte Not Detected

CONCENTRATIONS OF SULFATE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED IN UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF CYANIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V17

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cyanide 200 200 0.15

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
2U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 0.15
0.15 - 200
200 - 2000
>2000

Analyte Not Detected (2U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V18

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Fluoride 4000 4000 80

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
15U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 80
80 - 4000
4000 - 40000
>40000

Analyte Not Detected (15U)

CONCENTRATIONS OF FLUORIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V19

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Aluminum -- -- 2000

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
18.2U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF ALUMINUM IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 2000
2000 - 10000
10000 - 20000
>20000

Analyte Not Detected (18.2)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V20

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Arsenic 10 10 0.052

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.64U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF ARSENIC IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 0.052
0.052 - 10
10 - 100
>100

Analyte Not Detected (0.64U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V21

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cobalt -- -- 0.6

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.3U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF COBALT IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 0.6
0.6 - 3
3 - 6
>6

Analyte Not Detected (1.3U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V22

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Copper 1300 1300 80

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.4U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 80
80 - 1300
1300 - 13000
>13000

Analyte Not Detected (1.4U)

CONCENTRATIONS OF COPPER IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V23

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
42.4U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Iron -- -- 1400

CONCENTRATIONS OF IRON IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 1400
1400 - 7000
7000 - 14000
>14000

Analyte Not Detected (42.4U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V24

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Lead 15 15 15

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.38U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

CONCENTRATIONS OF LEAD IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 15
15 - 75
75 - 150
>150

Analyte Not Detected (0.38U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V25

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
2.5U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Manganese -- -- 43

CONCENTRATIONS OF MANGANESE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 43
43 - 215
215 - 430
>430

Analyte Not Detected (2.5U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V26

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Thallium 2 2 0.02

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
0.26U - Highest Method Detection Limit (MDL) in
Sample Set

Concentration Legend
£

CONCENTRATIONS OF THALLIUM IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

ND - 0.02
0.02 - 2
2 - 20
>20

Analyte Not Detected (0.26U)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V27

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Ammonia -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
72U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 100
100 - 500
500 - 5000
>5000

Analyte Not Detected (72U)

CONCENTRATIONS OF AMMONIA IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V28

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Chloride -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)

£
Concentration Legend

ND - 500
500 - 5000
5000 - 10000
>10000

Analyte Not Detected

CONCENTRATIONS OF CHLORIDE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V29

£
Concentration Legend

ND - 150000
15000 - 500000
500000 - 1000000
>1000000

Analyte Not Detected

CONCENTRATIONS OF HARDNESS AS CALCIUM
CARBONATE IN GROUNDWATER FROM MONITORING

WELLS SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Hardness 
as Calcium
Carbonate

-- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF NITRATE + NITRITE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V30

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Nitrate -- 10000 --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
100U - Highest Method Detection Limit (MDL) in
Sample Set

£
Concentration Legend

ND - 10000
10000 - 50000

>100000

Analyte Not Detected (100U)

50000 - 100000
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V31

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Orthophosphate

as P -- -- --

£

CONCENTRATIONS OF ORTHOPOSPHATE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

Concentration Legend
Analyte Not Detected (42U)
ND - 100
100 - 500
500 - 5000
>5000

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
42U - Highest Method Detection Limit (MDL) in
Sample Set
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

2000 ALUMINUM DRIVE
COLUMBIA FALLS, MONTANA

Title:

Prepared For:

V32

Notes

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Sulfate -- -- --

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)

£

CONCENTRATIONS OF SULFATE IN
GROUNDWATER FROM MONITORING WELLS

SCREENED BELOW UPPER HYDROGEOLOGIC UNIT

Concentration Legend

ND - 10000
10000 - 20000
20000 - 30000
>30000

Analyte Not Detected



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX W 

Surface Water Laboratory Analytical Data Tables 

1. VOCs in Surface Water 

2. SVOCs in Surface Water 

3. Metals in Surface Water 

4. PCBs in Surface Water 

5. Pesticides in Surface Water 

6. General Chemistry in Surface Water 

 



Table W1. Volatile Organic Compounds in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-018 CFSWP-019 CFSWP-020
6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW
N N N

South Percolation Ponds South Percolation Ponds South Percolation Ponds

Parameter
DEQ-7 Human 

Health Standards 

EPA Risk Based 
Screening Level 

Drinking water MCL

EPA Risk Based 
Screening Level 
Tapwater RSL Unit

1,1,1-Trichloroethane 200 200 800 ug/l 0.28 U 0.28 U 0.28 U
1,1,2,2-Tetrachloroethane 1.7 -- -- ug/l 0.19 U 0.19 U 0.19 U
1,1,2-Trichloro-1,2,2-trifluoroethane -- -- 5500 ug/l 0.34 U 0.34 U 0.34 U
1,1,2-Trichloroethane 3 -- -- ug/l 0.08 U 0.08 U 0.08 U
1,1-Dichloroethane -- -- 2.8 ug/l 0.24 U 0.24 U 0.24 U
1,1-Dichloroethene 7 -- -- ug/l 0.34 U 0.34 U 0.34 U
1,2,3-Trichlorobenzene -- -- 0.7 ug/l 0.35 U 0.35 U 0.35 U
1,2,4-Trichlorobenzene 35 -- 0.4 ug/l 0.27 U 0.27 U 0.27 U
1,2-Dibromo-3-Chloropropane 0.2 0.2 0.00034 ug/l 0.23 U 0.23 U 0.23 U
1,2-Dichlorobenzene 420 600 30 ug/l 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane 3.8 5 0.17 ug/l 0.25 U 0.25 U 0.25 U
1,2-Dichloropropane 5 5 0.44 ug/l 0.18 U 0.18 U 0.18 U
1,3-Dichlorobenzene 320 -- -- ug/l 0.33 U 0.33 U 0.33 U
1,4-Dichlorobenzene 75 75 0.48 ug/l 0.33 U 0.33 U 0.33 U
2-Butanone (MEK) -- -- 560 ug/l 2.2 U 2.2 U 2.2 U
2-Hexanone -- -- 3.8 ug/l 0.72 U 0.72 U 0.72 U
4-Methyl-2-pentanone (MIBK) -- -- 630 ug/l 0.63 U 0.63 U 0.63 U
Acetone -- -- 1400 ug/l 1.1 U 1.1 U 1.1 U
Benzene 5 5 0.46 ug/l 0.09 U 0.09 U 0.09 U
Bromoform 43 80 3.3 ug/l 0.18 U 0.18 U 0.18 U
Bromomethane 47 -- 0.75 ug/l 0.18 UJ 0.18 UJ 0.18 UJ
Carbon disulfide -- -- 81 ug/l 0.22 U 0.22 U 0.22 U
Carbon tetrachloride 2.3 5 0.46 ug/l 0.33 U 0.33 U 0.33 U
Chlorobenzene 100 100 7.8 ug/l 0.24 U 0.24 U 0.24 U
Chlorobromomethane -- -- 8.3 ug/l 0.3 U 0.3 U 0.3 U
Chlorodibromomethane 4 80 0.87 ug/l 0.22 U 0.22 U 0.22 U
Chloroethane -- -- 2100 ug/l 0.37 U 0.37 U 0.37 U
Chloroform 57 80 0.22 ug/l 0.22 U 0.22 U 0.22 U
Chloromethane 30 -- 19 ug/l 0.22 U 0.22 U 0.22 U
cis-1,2-Dichloroethene 70 -- -- ug/l 0.26 U 0.26 U 0.26 U
cis-1,3-Dichloropropene 3.4 -- -- ug/l 0.16 U 0.16 U 0.16 U
Cyclohexane -- -- 1300 ug/l 0.26 U 0.26 U 0.26 U
Dichlorobromomethane 5.5 80 0.13 ug/l 0.15 U 0.15 U 0.15 U
Dichlorodifluoromethane -- -- 20 ug/l 0.14 U 0.14 U 0.14 U
Ethylbenzene 530 700 1.5 ug/l 0.3 U 0.3 U 0.3 U
Ethylene Dibromide -- -- -- ug/l 0.19 U 0.19 U 0.19 U
Isopropylbenzene -- -- -- ug/l 0.32 U 0.32 U 0.32 U
Methyl acetate -- -- 2000 ug/l 0.58 U 0.58 U 0.58 U
Methyl tert-butyl ether 30 -- 14 ug/l 0.13 U 0.13 U 0.13 U
Methylcyclohexane -- -- -- ug/l 0.22 U 0.22 U 0.22 U
Methylene Chloride 5 5 11 ug/l 0.47 J 0.21 U 0.9 J
m-Xylene & p-Xylene -- -- -- ug/l 0.28 U 0.28 U 0.28 U
o-Xylene 10000 -- 19 ug/l 0.32 U 0.32 U 0.32 U
Styrene 100 100 120 ug/l 0.17 U 0.17 U 0.17 U
Tetrachloroethene 5 -- -- ug/l 0.12 U 0.12 U 0.12 U
Toluene 1000 1000 110 ug/l 0.25 U 0.25 U 0.25 U
trans-1,2-Dichloroethene 100 -- -- ug/l 0.18 U 0.18 U 0.18 U
trans-1,3-Dichloropropene 2 -- -- ug/l 0.19 U 0.19 U 0.19 U
Trichloroethene 5 -- -- ug/l 0.22 U 0.22 U 0.22 U
Trichlorofluoromethane 10000 -- 520 ug/l 0.15 U 0.15 U 0.15 U
Vinyl chloride 0.25 2 0.019 ug/l 0.06 U 0.06 U 0.06 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type

ROUX ASSOCIATES, INC. Page 1 of 1  2476.0001Y002.142/WKB



Table W2. Semivolatile Organic Compounds in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-018 CFSWP-019 CFSWP-020
6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW
N N N

South Percolation Ponds South Percolation Ponds South Percolation Ponds

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

1,1'-Biphenyl -- -- 0.083 ug/l 0.66 U 0.63 U 0.68 U
1,2,4,5-Tetrachlorobenzene 0.97 -- 0.17 ug/l 0.45 U 0.43 U 0.47 U
1,4-Dioxane -- -- 0.46 ug/l 3.2 U 3.1 U 3.4 U
2,2'-oxybis[1-chloropropane] 1400 -- -- ug/l 0.97 U 0.93 U 1 U
2,3,4,6-Tetrachlorophenol -- -- 24 ug/l 0.72 U 0.69 U 0.75 U
2,4,5-Trichlorophenol 1800 -- 120 ug/l 0.51 U 0.49 U 0.53 U
2,4,6-Trichlorophenol 14 -- 1.2 ug/l 0.55 U 0.53 U 0.58 U
2,4-Dichlorophenol 77 -- 4.6 ug/l 0.66 U 0.63 U 0.68 U
2,4-Dimethylphenol 380 -- 36 ug/l 0.95 U 0.91 U 0.99 U
2,4-Dinitrophenol 69 -- 3.9 ug/l 2.5 U 2.4 U 2.6 U
2,4-Dinitrotoluene 1.1 -- 0.24 ug/l 1.1 U 1 U 1.1 U
2,6-Dinitrotoluene 0.5 -- 0.049 ug/l 0.92 U 0.88 U 0.96 U
2-Chloronaphthalene 1000 -- -- ug/l 0.64 U 0.61 U 0.66 U
2-Chlorophenol 81 -- 9.1 ug/l 0.77 U 0.74 U 0.8 U
2-Methylnaphthalene -- -- 3.6 ug/l 0.92 U 0.88 U 0.96 U
2-Methylphenol -- -- -- ug/l 1.3 U 1.3 U 1.4 U
2-Nitroaniline -- -- 19 ug/l 0.68 U 0.65 U 0.71 U
2-Nitrophenol -- -- -- ug/l 0.61 U 0.59 U 0.64 U
3 & 4 Methylphenol -- -- -- ug/l 0.92 U 0.88 U 0.96 U
3,3'-Dichlorobenzidine 0.21 -- 0.13 ug/l 1.1 U 1 U 1.1 U
3-Nitroaniline -- -- -- ug/l 0.85 U 0.82 U 0.89 U
4,6-Dinitro-2-methylphenol 13 -- -- ug/l 2.1 U 2 U 2.2 U
4-Bromophenyl phenyl ether -- -- -- ug/l 1.1 U 1 U 1.1 U
4-Chloro-3-methylphenol 3000 -- -- ug/l 0.79 U 0.76 U 0.83 U
4-Chloroaniline -- -- 0.37 ug/l 0.76 U 0.73 U 0.79 U
4-Chlorophenyl phenyl ether -- -- -- ug/l 1 U 0.96 U 1 U
4-Nitroaniline -- -- 3.8 ug/l 0.5 U 0.48 U 0.52 U
4-Nitrophenol 60 -- -- ug/l 4.8 U 4.7 U 5.1 U
Acenaphthene 670 -- 53 ug/l 0.92 U 0.88 U 0.96 U
Acenaphthylene -- -- -- ug/l 0.68 U 0.65 U 0.71 U
Acetophenone -- -- 190 ug/l 1.1 U 1 U 1.1 U
Anthracene 8300 -- 180 ug/l 0.59 U 0.57 U 0.62 U
Atrazine 3 3 0.3 ug/l 0.8 U 0.77 U 0.84 U
Benzaldehyde -- -- 19 ug/l 0.9 U 0.86 U 0.93 U
Benzo[a]anthracene 0.038 -- -- ug/l 0.57 U 0.55 U 0.6 U
Benzo[a]pyrene 0.038 0.2 0.0034 ug/l 0.17 U 0.16 U 0.17 U
Benzo[b]fluoranthene 0.038 -- 0.034 ug/l 0.46 U 0.44 U 0.48 U
Benzo[g,h,i]perylene -- -- -- ug/l 0.78 U 0.75 U 0.82 U
Benzo[k]fluoranthene 0.038 -- 0.34 ug/l 0.19 U 0.18 U 0.2 U
Bis(2-chloroethoxy)methane -- -- 5.9 ug/l 0.72 U 0.69 U 0.75 U
Bis(2-chloroethyl)ether 0.3 -- 0.014 ug/l 0.13 U 0.12 U 0.13 U
Bis(2-ethylhexyl) phthalate 6 6 5.6 ug/l 0.75 U 0.72 U 0.78 U
Butyl benzyl phthalate 1500 -- 16 ug/l 0.63 U 0.6 U 0.65 U
Caprolactam -- -- 990 ug/l 1.1 U 1.1 U 1.1 U
Carbazole -- -- -- ug/l 0.89 U 0.85 U 0.92 U
Chrysene 0.038 -- 3.4 ug/l 0.7 U 0.67 U 0.73 U

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type

ROUX ASSOCIATES, INC. Page 1 of 2  2476.0001Y002.142/WKB



Table W2. Semivolatile Organic Compounds in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-018 CFSWP-019 CFSWP-020
6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW
N N N

Sample Location
Sample Date

Sample Designation
Sample Type

Dibenz(a,h)anthracene 0.038 -- 0.0034 ug/l 0.094 U 0.09 U 0.098 U
Dibenzofuran -- -- 0.79 ug/l 0.89 U 0.85 U 0.92 U
Diethyl phthalate 17000 -- -- ug/l 1 U 1 U 1.1 U
Dimethyl phthalate 270000 -- -- ug/l 1 U 0.98 U 1.1 U
Di-n-butyl phthalate 2000 -- -- ug/l 0.85 U 0.82 U 0.89 U
Di-n-octyl phthalate -- -- 20 ug/l 0.72 U 0.69 U 0.75 U
Fluoranthene 130 -- 80 ug/l 0.75 U 0.72 U 0.78 U
Fluorene 1100 -- 29 ug/l 0.83 U 0.8 U 0.87 U
Hexachlorobenzene 0.0028 1 0.0098 ug/l 0.49 U 0.47 U 0.51 U
Hexachlorobutadiene 4.4 -- 0.14 ug/l 0.79 U 0.76 U 0.83 U
Hexachlorocyclopentadiene 40 50 0.041 ug/l 0.64 U 0.61 U 0.66 U
Hexachloroethane 14 -- 0.33 ug/l 0.094 U 0.09 U 0.098 U
Indeno[1,2,3-cd]pyrene 0.038 -- 0.034 ug/l 0.22 U 0.21 U 0.23 U
Isophorone 350 -- 78 ug/l 0.7 U 0.67 U 0.73 U
Naphthalene 100 -- 0.17 ug/l 0.83 U 0.8 U 0.87 U
Nitrobenzene 17 -- 0.14 ug/l 0.51 U 0.49 U 0.53 U
N-Nitrosodi-n-propylamine 0.05 -- 0.011 ug/l 0.86 U 0.83 U 0.9 U
N-Nitrosodiphenylamine 33 -- 12 ug/l 0.77 U 0.74 U 0.8 U
Pentachlorophenol 1 1 0.041 ug/l 2.3 U 2.2 U 2.4 U
Phenanthrene -- -- -- ug/l 0.68 U 0.65 U 0.71 U
Phenol 300 -- 580 ug/l 0.43 U 0.41 U 0.45 U
Pyrene 830 -- 12 ug/l 0.86 U 0.83 U 0.9 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 
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Table W3. Metals in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-001 CFSWP-002 CFSWP-003 CFSWP-004 CFSWP-005 CFSWP-006 CFSWP-007 CFSWP-008 CFSWP-009 CFSWP-010
9/16/2016 9/16/2016 9/9/2016 9/9/2016 9/9/2016 9/9/2016 9/16/2016 9/16/2016 6/7/2016 6/7/2016

CFSWP-001-SW CFSWP-002-SW CFSWP-003-SW CFSWP-004-SW CFSWP-005-SW CFSWP-006-SW CFSWP-007-SW CFSWP-008-SW CFSWP-009-SW CFSWP-010-SW
N N N N N N N N N N

Flathead River Flathead River Seep Area Seep Area Seep Area Flathead River Flathead River Flathead River
Cedar Creek

Reservoir Overflow
Cedar Creek

Reservoir Overflow

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l 23.7 J 28.8 J 63.5 522 143 19.9 J 28.9 J 33.9 J 16.8 J 44.6 
Antimony 5.6 6 0.78 ug/l 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.76 U 0.76 U
Arsenic 10 10 0.052 ug/l 0.64 U 0.64 U 0.64 U 0.78 J 0.64 U 0.64 U 0.64 U 0.64 U 0.95 J 0.71 U
Barium 1000 2000 380 ug/l 107 102 117 197 192 105 102 103 104 79.6 
Beryllium 4 4 2.5 ug/l 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.29 U 0.29 U
Cadmium 5 5 0.92 ug/l 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.72 U
Calcium -- -- -- ug/l 24200 23200 27700 60700 60200 24200 23100 23200 50100 47000 
Chromium 100 100 0.035 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U
Cobalt -- -- 0.6 ug/l 1.3 U 1.3 U 1.3 U 1.3 J 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U
Copper 1300 1300 80 ug/l 1.4 U 1.4 U 1.4 U 1.5 J 1.6 J 1.4 U 1.4 U 1.4 U 1.6 U 1.6 U
Cyanide, Total 140 200 0.15 ug/l 2 U 2 U 18.8 209 213 3.2 J 2 U 2 U 4 U 4 U
Iron -- -- 1400 ug/l 42.4 U 42.4 U 135 827 256 42.4 U 42.4 U 42.4 U 49.1 U 49.3 J
Lead 15 15 15 ug/l 0.38 U 0.38 U 0.38 U 0.48 J 0.38 U 0.38 U 0.38 U 0.38 U 0.44 U 0.44 U
Magnesium -- -- -- ug/l 6320 6030 7650 18200 17800 6630 6010 6050 12600 10900 
Manganese -- -- 43 ug/l 2.5 U 2.5 U 10.9 57.1 15.7 2.5 U 2.5 U 2.5 U 3 U 7.8 J
Mercury 0.05 2 0.063 ug/l 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.14 U 0.14 U
Nickel 100 -- 39 ug/l 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.6 U
Potassium -- -- -- ug/l 330 306 398 1120 1020 328 311 317 560 535 
Selenium 50 50 10 ug/l 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U 0.79 U 0.79 U
Silver 100 -- 9.4 ug/l 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.5 U 1.5 U
Sodium -- -- -- ug/l 1070 1030 3780 36400 36900 1030 951 958 2340 2080 
Thallium 0.24 2 0.02 ug/l 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.31 U 0.31 U
Vanadium -- -- 8.6 ug/l 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 2.2 J 2.1 J
Zinc 2000 -- 600 ug/l 7 U 7 U 7 U 7 U 19.9 7 U 7 U 7 U 6.5 U 6.5 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type
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Table W3. Metals in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type

CFSWP-011 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-015 CFSWP-015 CFSWP-016 CFSWP-017
6/7/2016 6/7/2016 6/7/2016 6/7/2016 8/29/2016 8/29/2016 8/29/2016 8/29/2016 9/16/2016

CFSWP-011-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-014-SW CFSWP-015-SW CFSWP-DUP2-SW CFSWP-016-SW CFSWP-017-SW
N N N FD N N FD N N

Cedar Creek
Reservoir Overflow

Cedar Creek
Reservoir Overflow

Cedar Creek Reservoir
Overflow - Upstream

Cedar Creek Reservoir
Overflow - Upstream

Cedar Creek
Upstream Cedar Creek Cedar Creek Cedar Creek

Flathead River
Upstream

28.2 J 35.9 J 30 J 34.6 J 37.6 J 44.9 39.7 J 59.2 33.2 J
0.76 U 0.76 U 0.76 U 0.76 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.71 U 0.8 J 0.71 U 0.71 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U
78.6 79 78 81.2 98.1 103 101 99.5 190 

0.29 U 0.29 U 0.29 U 0.29 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.72 U 0.72 U 0.72 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
47000 46800 46500 47700 43100 47500 44600 44400 33800 
1.5 U 1.5 U 1.5 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.5 U 1.5 U 1.5 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2.1 J 4.1 2.2 J 11.7 J 5.4 1.4 U 1.4 U 1.4 U 1.4 U
4 U 4 U 4 U 4 U 2 U 2.3 J 2 U 2 U 2 U

49.1 U 72.8 J 49.1 U 49.1 U 42.4 U 42.4 U 42.4 U 42.4 U 63.1 J
0.44 U 0.44 U 0.44 U 0.44 U 0.41 J 0.38 U 0.38 U 0.38 U 0.38 U
10800 10900 10700 11100 13500 13600 13400 13500 9260 
6.3 J 8.6 10.7 11 13.2 8.6 J 5.9 J 3.5 J 21.8 

0.14 U 0.14 U 0.14 U 0.14 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.6 U 1.6 U 1.6 U 1.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
540 537 530 556 377 405 357 367 439 

0.79 U 0.79 U 0.79 U 0.79 U 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1.5 U 1.5 U 1.5 U 1.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
2120 2080 2030 2120 3240 2870 2620 3260 1580 
0.31 U 0.31 U 0.31 U 0.31 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
2.1 J 2.1 J 1.9 J 1.8 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
6.5 U 6.5 U 6.5 U 6.5 U 16.4 7 U 7 U 7 U 7 U
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Table W3. Metals in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Aluminum -- -- 2000 ug/l
Antimony 5.6 6 0.78 ug/l
Arsenic 10 10 0.052 ug/l
Barium 1000 2000 380 ug/l
Beryllium 4 4 2.5 ug/l
Cadmium 5 5 0.92 ug/l
Calcium -- -- -- ug/l
Chromium 100 100 0.035 ug/l
Cobalt -- -- 0.6 ug/l
Copper 1300 1300 80 ug/l
Cyanide, Total 140 200 0.15 ug/l
Iron -- -- 1400 ug/l
Lead 15 15 15 ug/l
Magnesium -- -- -- ug/l
Manganese -- -- 43 ug/l
Mercury 0.05 2 0.063 ug/l
Nickel 100 -- 39 ug/l
Potassium -- -- -- ug/l
Selenium 50 50 10 ug/l
Silver 100 -- 9.4 ug/l
Sodium -- -- -- ug/l
Thallium 0.24 2 0.02 ug/l
Vanadium -- -- 8.6 ug/l
Zinc 2000 -- 600 ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level 
Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type

CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-021 CFSWP-022
6/6/2016 6/6/2016 6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-021-SW CFSWP-022-SW
N N N N N

South Percolation Ponds South Percolation Ponds South Percolation Ponds Northern SW Area Northern SW Area

13.5 U 18.7 J 15.3 J 95.3 937 
0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
0.71 J 0.71 U 0.71 U 1.2 J 0.88 J
268 265 305 98 125 

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
48300 49100 45500 50500 43600 
3.9 J 1.8 J 1.5 U 1.5 U 1.5 U
1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

2 J 3.3 J 1.8 J 1.6 U 2.6 J
4 U 4 U 12.5 4 U 4 U

109 J 110 J 49.1 U 79.5 J 302 
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
16200 16200 15600 11700 10900 
5.7 J 4.4 J 3 U 4.1 J 17.8 

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
797 910 818 578 785 

0.79 U 0.79 U 0.79 U 0.79 U 0.79 U
1.5 U 1.5 U 1.5 U 1.5 U 1.5 U
5660 5840 5150 6150 6900 
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
2.1 J 2.1 J 2.1 J 2.1 J 2.2 J
6.5 U 6.5 U 6.5 U 6.5 U 6.5 U
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Table W4.  Polychlorinated Biphenyls in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-018 CFSWP-019 CFSWP-020
6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW
N N N

South Percolation Ponds South Percolation Ponds South Percolation Ponds

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
Aroclor 1016 0.00064 -- 0.14 ug/l 0.098 U 0.098 U 0.098 U
Aroclor 1221 0.00064 -- 0.0047 ug/l 0.098 U 0.098 U 0.098 U
Aroclor 1232 0.00064 -- 0.0047 ug/l 0.098 U 0.098 U 0.098 U
Aroclor 1242 0.00064 -- 0.0078 ug/l 0.098 U 0.098 U 0.098 U
Aroclor 1248 0.00064 -- 0.0078 ug/l 0.098 U 0.098 U 0.098 U
Aroclor 1254 0.00064 -- 0.0078 ug/l 0.084 U 0.084 U 0.084 U
Aroclor 1260 0.00064 -- 0.0078 ug/l 0.084 U 0.084 U 0.084 U
Aroclor 1268 0.00064 -- -- ug/l 0.084 U 0.084 U 0.084 U
Aroclor-1262 -- -- -- ug/l 0.084 U 0.084 U 0.084 U
Polychlorinated biphenyls, Total 0.00064 -- -- ug/l 0.098 U 0.098 U 0.098 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type
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Table W5. Organochlorine Pesticides in Surface Water
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-018 CFSWP-019 CFSWP-020
6/6/2016 6/6/2016 6/6/2016

CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW
N N N

South Percolation Ponds South Percolation Ponds South Percolation Ponds

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 

water MCL

EPA Risk 
Based 

Screening 
Level Tapwater 

RSL Unit
4,4'-DDD 0.0031 -- 0.032 ug/l 0.005 U 0.005 U 0.005 U
4,4'-DDE 0.0022 -- 0.046 ug/l 0.004 U 0.004 U 0.004 U
4,4'-DDT 0.0022 -- 0.23 ug/l 0.004 U 0.004 U 0.004 U
Aldrin 0.00049 -- 0.00092 ug/l 0.004 U 0.004 U 0.004 U
alpha-BHC 0.026 -- 0.0072 ug/l 0.006 U 0.006 U 0.006 U
alpha-Chlordane 0.008 -- -- ug/l 0.004 U 0.004 U 0.004 U
beta-BHC 0.091 -- 0.025 ug/l 0.005 U 0.005 U 0.005 U
delta-BHC -- -- -- ug/l 0.006 U 0.006 U 0.006 U
Dieldrin 0.00052 -- 0.0018 ug/l 0.004 U 0.004 U 0.004 U
Endosulfan I 62 -- -- ug/l 0.005 U 0.005 U 0.005 U
Endosulfan II 62 -- -- ug/l 0.004 U 0.004 U 0.004 U
Endosulfan sulfate 62 -- -- ug/l 0.005 U 0.005 U 0.005 U
Endrin 0.059 2 0.23 ug/l 0.004 U 0.004 U 0.004 U
Endrin aldehyde 0.29 -- -- ug/l 0.004 U 0.004 U 0.004 U
Endrin ketone -- -- -- ug/l 0.004 U 0.004 U 0.004 U
gamma-BHC (Lindane) 0.2 0.2 0.042 ug/l 0.004 U 0.004 U 0.004 U
gamma-Chlordane -- -- -- ug/l 0.005 U 0.005 U 0.005 U
Heptachlor 0.00079 0.4 0.0014 ug/l 0.004 U 0.004 U 0.004 U
Heptachlor epoxide 0.00039 0.2 0.0014 ug/l 0.004 U 0.004 U 0.004 U
Methoxychlor 40 40 3.7 ug/l 0.004 U 0.004 U 0.004 U
Toxaphene 0.0028 3 0.071 ug/l 0.06 U 0.06 U 0.06 U

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Red indicates exceedance of Environmental Protection Agency Risk Based Screening Level Tapwater RSL 

Sample Location
Sample Date

Closest Site Feature

Sample Designation
Sample Type
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Table W6. General Chemistry in Surface Water
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSWP-001 CFSWP-002 CFSWP-003 CFSWP-004 CFSWP-005 CFSWP-006 CFSWP-007 CFSWP-008 CFSWP-009
9/16/2016 9/16/2016 9/9/2016 9/9/2016 9/9/2016 9/9/2016 9/16/2016 9/16/2016 6/7/2016

CFSWP-001-SW CFSWP-002-SW CFSWP-003-SW CFSWP-004-SW CFSWP-005-SW CFSWP-006-SW CFSWP-007-SW CFSWP-008-SW CFSWP-009-SW
N N N N N N N N N

Flathead River Flathead River
Seep Area / Flathead 

River
Seep Area / Flathead 

River
Seep Area / Flathead 

River Flathead River Flathead River Flathead River
Cedar Creek

Reservoir Overflow

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Alkalinity -- -- -- ug/l 85900 85900 97900 264000 256000 86000 83900 85900 170000
Ammonia -- -- -- ug/l 72 U 72 U 72 UJ 72 UJ 72 UJ 72 UJ 72 U 72 U 48.9 J
Chloride -- -- -- ug/l 379 J 342 J 500 3060 2910 352 348 J 335 J 1770 J+
Fluoride 4000 4000 80 ug/l 35.8 J- 35.9 J- 181 2560 2570 37.3 J 33.8 J- 33.5 J- 80.3 
Hardness as calcium carbonate -- -- -- ug/l 88000 86000 90000 222000 218000 90000 86000 84000 170000 
Nitrate Nitrite as N 10000 10000 -- ug/l 898 100 U 122 1510 1680 100 U 100 U 100 U 100 U
Orthophosphate as P -- -- -- ug/l 21 R 21 R 42 U 42 U 42 U 42 U 21 R 21 R NA
Sulfate -- -- -- ug/l 3570 J- 3610 J- 4620 18100 17800 3680 3530 J- 3490 J- 2790 

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Sample Location
Sample Date

Surface Water Feature

Sample Designation
Sample Type
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Table W6. General Chemistry in Surface Water
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Sample Location
Sample Date

Surface Water Feature

Sample Designation
Sample Type

CFSWP-010 CFSWP-011 CFSWP-012 CFSWP-013 CFSWP-013 CFSWP-014 CFSWP-015 CFSWP-015 CFSWP-016
6/7/2016 6/7/2016 6/7/2016 6/7/2016 6/7/2016 8/29/2016 8/29/2016 8/29/2016 8/29/2016

CFSWP-010-SW CFSWP-011-SW CFSWP-012-SW CFSWP-013-SW CFSWP-DUP1-SW CFSWP-014-SW CFSWP-015-SW CFSWP-DUP2-SW CFSWP-016-SW
N N N N FD N N FD N

Cedar Creek
Reservoir Overflow

Cedar Creek
Reservoir Overflow

Cedar Creek
Reservoir Overflow

Cedar Creek Reservoir
Overflow - Upstream

Cedar Creek
Upstream Cedar Creek Cedar Creek Cedar Creek Cedar Creek

158000 158000 158000 179000 160000 165000 171000 169000 173000
23 U 23 U 23 U 23 U 27.9 J 72 U 72 U 72 U 72 U

1970 J+ 1710 J+ 1720 J+ 1780 J+ 1700 J+ 2670 2600 2610 2800 
39.4 J 38.7 J 39.5 J 39.2 J 38.3 J 55.8 J 62.4 J 62.3 J 58.8 J

164000 156000 152000 156000 156000 164000 178000 170000 172000 
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

NA NA NA NA NA 42 UJ 42 UJ 42 UJ 42 UJ
1930 1910 1900 1910 1960 3320 2740 3100 2700 
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Table W6. General Chemistry in Surface Water
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter

DEQ-7 Human 
Health 

Standards 

EPA Risk 
Based 

Screening Level 
Drinking water 

MCL

EPA Risk 
Based 

Screening Level 
Tapwater RSL Unit

Alkalinity -- -- -- ug/l
Ammonia -- -- -- ug/l
Chloride -- -- -- ug/l
Fluoride 4000 4000 80 ug/l
Hardness as calcium carbonate -- -- -- ug/l
Nitrate Nitrite as N 10000 10000 -- ug/l
Orthophosphate as P -- -- -- ug/l
Sulfate -- -- -- ug/l

Bold indicates exceedance of Department of Environmental Quality-7 Human Health Standards 

Shaded indicates exceedance of Environmental Protection Agency Risk Based Screening Level Drinking water MCL

Sample Location
Sample Date

Surface Water Feature

Sample Designation
Sample Type

CFSWP-017 CFSWP-018 CFSWP-019 CFSWP-020 CFSWP-021 CFSWP-022
9/16/2016 6/6/2016 6/6/2016 6/6/2016 6/6/2016 6/6/2016

CFSWP-017-SW CFSWP-018-SW CFSWP-019-SW CFSWP-020-SW CFSWP-021-SW CFSWP-022-SW
N N N N N N

Flathead River
Upstream South Percolation Ponds South Percolation Ponds South Percolation Ponds Northern SW Area Northern SW Area

116000 162000 164000 154000 148000 144000
72 U 178 53 J 23 U 28.4 J 23 U
864 J 2160 J+ 1930 J+ 2240 J+ 1590 J+ 1640 J+

56.2 J- 353 379 250 166 177 
124000 180000 180000 176000 168000 172000 
100 U 100 U 100 U 117 100 U 100 U
21 R NA NA NA NA NA

4300 J- 3390 3270 3590 7440 6540 
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 
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APPENDIX X 

Surface Water Thematic Maps 

1. Concentrations of Cyanide in Surface Water 

2. Concentrations of Fluoride in Surface Water 

3. Concentrations of Aluminum in Surface Water 

4. Concentrations of Arsenic in Surface Water  

5. Concentrations of Cobalt in Surface Water 

6. Concentrations of Copper in Surface Water  

7. Concentrations of Iron in Surface Water  

8. Concentrations of Lead in Surface Water 

9. Concentrations of Thallium in Surface Water 

10. Concentrations of Manganese in Surface Water 
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF CYANIDE
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X1

£

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cyanide 140 200 0.15

Concentration Legend
Analyte Not Detected (4U)

>2000
140 - 2000
0.15 - 140
ND - 0.15

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
4U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF FLUORIDE
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X2

£
Analyte Not Detected
ND - 80
80 - 4000
4000 - 40000
>40000

Concentration Legend

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 
EPA MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Fluoride 4000 4000 80

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
All Samples are in micrograms per liter (ug/L)
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ALUMINUM
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X3

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Aluminum -- -- 2000

£

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
13.5U - Highest Method Detection Limit (MDL) in
Sample Set

ND - 2000
2000 - 4000
4000 - 20000
>20000

Analyte Not Detected (13.5U)
Concentration Legend
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF ARSENIC
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X4

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Arsenic 10 10 0.052

£
ND - 0.052
0.052 - 10
10 - 100
>100

Analyte Not Detected (.71U)
Concentration Legend

Notes
DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
.71U - Highest Method Detection Limit (MDL) in
Sample Set
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF COBALT
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X5

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Cobalt -- -- 0.6

£
ND - 0.6
0.6 - 2
2 - 4
>4

Analyte Not Detected (1.5U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.5U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF COPPER
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X6

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Copper 1300 1300 80

£
ND - 80
80 - 1300
1300 - 13000
>13000

Analyte Not Detected (1.6U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
1.6U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF IRON
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X7

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Iron -- -- 1400

£
ND - 1400
1400 - 2800
2800 - 14000
>14000

Analyte Not Detected (49.1U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
49.1U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF LEAD
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X8

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Lead 15 15 15

£
ND - 15
15 - 30
30 - 150
>150

Analyte Not Detected (.44U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
.44U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF THALLIUM
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X9

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Thallium 0.24 2 0.02

£
ND - 0.02
0.02 - 0.24
0.24 - 2
>2

Analyte Not Detected (0.31U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
.31U - Highest Method Detection Limit (MDL) in
Sample Set

Notes
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FIGURE
COLUMBIA FALLS ALUMINUM COMPANY, LLC

CONCENTRATIONS OF MANGANESE
IN SURFACE WATER
2000 ALUMINUM DRIVE

COLUMBIA FALLS, MONTANA

Title:

Prepared For:

X10

£

Chemical 
Name

DEQ-7 
Human 
Health 

Standards 

EPA Risk 
Based 

Screening 
Level Drinking 
water MCL

EPA Risk 
Based 

Screening 
Level 

Tapwater RSL 
Manganese -- -- 43

ND - 43
43 - 86
86 - 430
>430

Analyte Not Detected (.71U)
Concentration Legend

DEQ - Department of Environmental Quality
EPA - Environmental Protection Agency
MCL - Maximum Contaminant Level
RSL - Regional Screening Levels
ND - Non Detect
All Samples are in micrograms per liter (ug/L)
2.5U - Highest Method Detection Limit (MDL) in
Sample Set

Notes



Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX Y 

Sediment Laboratory Analytical Data Tables 

1. Concentrations of Cyanide and Fluoride in Sediment 

2. Concentrations of PAHs in Sediment 

3. Concentrations of Selected Metals in Sediment 

4. Pesticides in Sediment 

5. General Chemistry in Sediment 

 



Table Y1. Semivolatile Organic Compounds in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019 CFSDP-020
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD
N N N N N N N N N N

Seep Area /
Flathead River

Seep Area /
Flathead River

Seep Area /
Flathead River

Flathead River
Cedar Creek

Upstream
Cedar Creek Cedar Creek

South
Percolation Ponds

South
Percolation Ponds

South
Percolation Ponds

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

1,1'-Biphenyl 20 4.7 0.00087 mg/kg 0.12 U 0.096 U 0.088 U 0.034 U 0.089 U 0.085 U 0.094 U 0.052 U 0.13 U 0.088 U
1,2,4,5-Tetrachlorobenzene 35 2.3 0.00079 mg/kg 0.1 U 0.084 U 0.076 U 0.03 U 0.077 U 0.074 U 0.082 U 0.045 U 0.12 U 0.077 U
1,4-Dioxane 24 5.3 0.000094 mg/kg 0.38 UJ 0.3 UJ 0.27 UJ 0.11 U 0.28 U 0.27 U 0.3 U 0.16 U 0.42 U 0.28 U
2,2'-oxybis[1-chloropropane] 4700 310 0.026 mg/kg 0.058 U 0.046 U 0.042 U 0.016 U 0.043 U 0.041 U 0.045 U 0.025 U 0.065 U 0.043 U
2,3,4,6-Tetrachlorophenol 2500 190 0.018 mg/kg 0.13 U 0.11 U 0.097 U 0.037 U 0.098 U 0.094 U 0.1 U 0.057 U 0.15 U 0.097 U
2,4,5-Trichlorophenol 8200 630 0.4 mg/kg 0.14 U 0.11 U 0.1 U 0.04 U 0.1 U 0.099 U 0.11 U 0.06 U 0.16 U 0.1 U
2,4,6-Trichlorophenol 82 6.3 0.0012 mg/kg 0.04 U 0.032 U 0.029 U 0.011 U 0.03 U 0.028 U 0.031 U 0.017 U 0.045 U 0.029 U
2,4-Dichlorophenol 250 19 0.0023 mg/kg 0.033 U 0.027 U 0.024 U 0.0094 U 0.024 U 0.024 U 0.026 U 0.014 U 0.037 U 0.024 U
2,4-Dimethylphenol 1600 130 0.042 mg/kg 0.31 U 0.25 U 0.23 U 0.088 U 0.23 U 0.22 U 0.24 U 0.13 U 0.35 U 0.23 U
2,4-Dinitrophenol 160 13 0.0044 mg/kg 1.1 U 0.85 U 0.78 U 0.3 U 0.78 UJ 0.75 UJ 0.84 UJ 0.46 U 1.2 U 0.78 U
2,4-Dinitrotoluene 7.4 1.7 0.00032 mg/kg 0.056 U 0.045 U 0.041 U 0.016 U 0.041 U 0.04 U 0.044 U 0.024 U 0.063 U 0.041 U
2,6-Dinitrotoluene 1.5 0.36 0.000067 mg/kg 0.075 U 0.06 U 0.055 U 0.021 U 0.055 U 0.053 U 0.059 U 0.032 U 0.084 U 0.055 U
2-Chloronaphthalene 6000 480 0.39 mg/kg 0.032 U 0.026 U 0.023 U 0.009 U 0.024 U 0.023 U 0.025 U 0.014 U 0.036 U 0.023 U
2-Chlorophenol 580 39 0.0089 mg/kg 0.036 U 0.029 U 0.026 U 0.01 U 0.026 U 0.025 U 0.028 U 0.015 U 0.04 U 0.026 U
2-Methylnaphthalene 300 24 0.019 mg/kg 0.031 U 0.025 U 0.023 U 0.0088 U 0.023 U 0.022 U 0.024 U 0.013 U 0.035 U 0.023 U
2-Methylphenol 4100 320 0.075 mg/kg 0.061 U 0.049 U 0.045 U 0.017 U 0.045 U 0.043 U 0.048 U 0.026 U 0.069 U 0.045 U
2-Nitroaniline 800 63 0.008 mg/kg 0.046 U 0.037 U 0.034 U 0.013 U 0.034 U 0.033 U 0.036 U 0.02 U 0.052 U 0.034 U
2-Nitrophenol -- -- -- mg/kg 0.047 U 0.038 U 0.034 U 0.013 U 0.035 U 0.034 U 0.037 U 0.02 U 0.053 U 0.035 U
3 & 4 Methylphenol -- -- -- mg/kg 0.49 J 0.22 J 0.027 U 0.011 U 0.028 U 0.027 U 0.029 U 0.016 U 0.042 U 0.028 U
3,3'-Dichlorobenzidine 5.1 1.2 0.00082 mg/kg 0.16 U 0.13 U 0.11 U 0.044 U 0.12 U 0.11 U 0.12 U 0.068 U 0.18 U 0.12 U
3-Nitroaniline -- -- -- mg/kg 0.042 U 0.033 U 0.03 U 0.012 U 0.031 U 0.03 U 0.033 U 0.018 U 0.047 U 0.031 U
4,6-Dinitro-2-methylphenol 6.6 0.51 0.00026 mg/kg 0.38 U 0.3 U 0.27 U 0.11 U 0.28 U 0.27 U 0.29 U 0.16 U 0.42 U 0.28 U
4-Bromophenyl phenyl ether -- -- -- mg/kg 0.044 U 0.036 U 0.032 U 0.013 U 0.033 U 0.031 U 0.035 U 0.019 U 0.05 U 0.033 U
4-Chloro-3-methylphenol 8200 630 0.17 mg/kg 0.06 U 0.048 U 0.044 U 0.017 U 0.045 U 0.043 U 0.047 U 0.026 U 0.068 U 0.044 U
4-Chloroaniline 11 2.7 0.00016 mg/kg 0.036 U 0.029 U 0.026 U 0.01 U 0.027 U 0.026 U 0.028 U 0.016 U 0.041 U 0.027 U
4-Chlorophenyl phenyl ether -- -- -- mg/kg 0.042 U 0.034 U 0.031 U 0.012 U 0.031 U 0.03 U 0.033 U 0.018 U 0.047 U 0.031 U
4-Nitroaniline 110 25 0.0016 mg/kg 0.053 U 0.043 U 0.039 U 0.015 U 0.039 U 0.038 U 0.042 U 0.023 U 0.06 U 0.039 U
4-Nitrophenol -- -- -- mg/kg 0.68 U 0.54 U 0.49 U 0.19 U 0.5 U 0.48 U 0.53 U 0.29 U 0.76 U 0.5 U
Acenaphthene 4500 360 0.55 mg/kg 0.034 U 0.027 U 0.025 U 0.0096 U 0.025 U 0.024 U 0.027 U 0.015 U 0.038 U 0.025 U
Acenaphthylene -- -- -- mg/kg 0.036 U 0.029 U 0.026 U 0.01 U 0.027 U 0.026 U 0.028 U 0.016 U 0.041 U 0.027 U
Acetophenone 12000 780 0.058 mg/kg 0.031 U 0.025 U 0.022 U 0.0087 U 0.023 U 0.022 U 0.024 U 0.013 U 0.034 U 0.023 U
Anthracene 23000 1800 5.8 mg/kg 0.13 U 0.11 U 0.097 U 0.038 U 0.099 U 0.095 U 0.1 U 0.058 U 0.15 U 0.098 U
Atrazine 10 2.4 0.0002 mg/kg 0.063 U 0.05 U 0.046 U 0.018 U 0.046 U 0.044 U 0.049 U 0.027 U 0.07 U 0.046 U
Benzaldehyde 820 170 0.0041 mg/kg 0.11 U 0.086 U 0.078 U 0.03 U 0.079 U 0.15 J 0.17 J 0.046 U 0.12 U 0.079 U
Benzo[a]anthracene 2.9 0.16 0.0042 mg/kg 0.12 U 0.094 U 0.086 U 0.033 U 0.087 U 0.083 U 0.12 0.21 0.16 0.15 
Benzo[a]pyrene 0.29 0.016 0.004 mg/kg 0.1 J 0.034 U 0.031 U 0.012 U 0.031 U 0.043 J 0.094 J 0.26 0.19 0.19 
Benzo[b]fluoranthene 2.9 0.16 0.041 mg/kg 0.3 0.044 U 0.04 U 0.016 U 0.04 U 0.039 U 0.12 0.37 0.27 0.28 
Benzo[g,h,i]perylene -- -- -- mg/kg 0.14 J 0.065 U 0.059 U 0.023 U 0.06 U 0.057 U 0.081 J 0.51 J 0.28 J 0.27 J
Benzo[k]fluoranthene 29 1.6 0.4 mg/kg 0.11 J 0.049 U 0.045 U 0.017 U 0.045 U 0.043 U 0.048 U 0.17 0.086 J 0.11 
Bis(2-chloroethoxy)methane 250 19 0.0013 mg/kg 0.044 U 0.035 U 0.032 U 0.012 U 0.032 U 0.031 U 0.034 U 0.019 U 0.049 U 0.032 U
Bis(2-chloroethyl)ether 1 0.23 0.0000036 mg/kg 0.033 U 0.027 U 0.024 U 0.0094 U 0.024 U 0.024 U 0.026 U 0.014 U 0.037 U 0.024 U
Bis(2-ethylhexyl) phthalate 160 39 1.3 mg/kg 0.055 U 0.044 U 0.04 U 0.016 U 0.04 U 0.04 J 0.043 U 0.024 U 0.062 U 0.04 U
Butyl benzyl phthalate 1200 290 0.24 mg/kg 0.043 U 0.035 U 0.032 U 0.012 U 0.032 U 0.031 U 0.034 U 0.019 U 0.049 U 0.032 U
Caprolactam 40000 3100 0.25 mg/kg 0.1 U 0.081 U 0.074 U 0.029 U 0.075 U 0.072 U 0.08 U 0.044 U 0.11 U 0.075 U
Carbazole -- -- -- mg/kg 0.035 U 0.028 U 0.025 U 0.0099 U 0.026 U 0.025 U 0.027 U 0.052 J 0.039 U 0.029 J

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

ROUX ASSOCIATES, INC. Page 1 of 4  2476.0001Y002.142/WKB



Table Y1. Semivolatile Organic Compounds in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019 CFSDP-020
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD
N N N N N N N N N N

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Chrysene 290 16 1.2 mg/kg 0.48 J 0.031 U 0.028 U 0.011 U 0.038 J 0.069 J 0.13 J 0.33 J 0.23 J 0.23 J
Dibenz(a,h)anthracene 0.29 0.016 0.013 mg/kg 0.073 U 0.059 U 0.053 U 0.021 U 0.054 U 0.052 U 0.058 U 0.084 0.082 U 0.055 J
Dibenzofuran 100 7.3 0.015 mg/kg 0.043 U 0.034 U 0.031 U 0.012 U 0.031 U 0.03 U 0.033 U 0.018 U 0.048 U 0.031 U
Diethyl phthalate 66000 5100 0.61 mg/kg 0.04 U 0.032 U 0.029 U 0.011 U 0.03 U 0.028 U 0.031 U 0.017 U 0.045 U 0.029 U
Dimethyl phthalate -- -- -- mg/kg 0.041 U 0.033 U 0.03 U 0.012 U 0.03 U 0.029 U 0.032 U 0.018 U 0.046 U 0.03 U
Di-n-butyl phthalate 8200 630 0.23 mg/kg 0.042 U 0.034 U 0.031 U 0.012 U 0.031 U 0.03 U 0.033 U 0.018 U 0.047 U 0.031 U
Di-n-octyl phthalate 820 63 5.7 mg/kg 0.071 U 0.057 U 0.052 U 0.02 U 0.053 U 0.051 U 0.056 U 0.031 U 0.08 U 0.053 U
Fluoranthene 3000 240 8.9 mg/kg 0.48 J 0.033 U 0.03 U 0.012 U 0.042 J 0.08 J 0.19 J 0.3 J 0.23 J 0.21 J
Fluorene 3000 240 0.54 mg/kg 0.031 U 0.025 U 0.022 U 0.0087 U 0.023 U 0.022 U 0.024 U 0.013 U 0.034 U 0.023 U
Hexachlorobenzene 0.96 0.21 0.00012 mg/kg 0.057 U 0.046 U 0.042 U 0.016 U 0.042 U 0.04 U 0.045 U 0.025 U 0.064 U 0.042 U
Hexachlorobutadiene 5.3 1.2 0.00027 mg/kg 0.04 U 0.032 U 0.029 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.044 U 0.029 U
Hexachlorocyclopentadiene 0.75 0.18 0.00013 mg/kg 0.088 U 0.07 U 0.064 U 0.025 U 0.065 U 0.062 U 0.069 U 0.038 U 0.098 U 0.065 U
Hexachloroethane 8 1.8 0.0002 mg/kg 0.051 U 0.041 U 0.038 U 0.015 U 0.038 U 0.037 U 0.04 U 0.022 U 0.058 U 0.038 U
Indeno[1,2,3-cd]pyrene 2.9 0.16 0.13 mg/kg 0.2 0.075 U 0.068 U 0.027 U 0.069 U 0.066 U 0.087 J+ 0.36 0.26 0.25 
Isophorone 2400 570 0.026 mg/kg 0.03 U 0.024 U 0.022 U 0.0086 U 0.078 J 0.021 U 0.06 J 0.013 U 0.034 U 0.022 U
Naphthalene 17 3.8 0.00054 mg/kg 0.036 U 0.029 U 0.026 U 0.01 U 0.026 U 0.025 U 0.028 U 0.015 U 0.04 U 0.026 U
Nitrobenzene 22 5.1 0.000092 mg/kg 0.044 U 0.036 U 0.032 U 0.013 U 0.033 U 0.031 U 0.035 U 0.019 U 0.05 U 0.033 U
N-Nitrosodi-n-propylamine 0.33 0.078 0.0000081 mg/kg 0.047 U 0.038 U 0.034 U 0.013 U 0.035 U 0.034 U 0.037 U 0.02 U 0.053 U 0.035 U
N-Nitrosodiphenylamine 470 110 0.067 mg/kg 0.13 U 0.1 U 0.093 U 0.036 U 0.094 U 0.091 U 0.1 U 0.055 U 0.14 U 0.094 U
Pentachlorophenol 4 1 0.000057 mg/kg 0.17 U 0.14 U 0.12 U 0.048 U 0.13 U 0.12 U 0.13 U 0.074 U 0.19 U 0.13 U
Phenanthrene -- -- -- mg/kg 0.037 U 0.03 U 0.027 U 0.011 U 0.039 J 0.072 J 0.17 J 0.13 J 0.11 J 0.11 J
Phenol 25000 1900 0.33 mg/kg 0.046 U 0.037 U 0.034 U 0.013 U 0.034 U 0.033 U 0.036 U 0.02 U 0.052 U 0.034 U
Pyrene 2300 180 1.3 mg/kg 0.31 J 0.051 U 0.047 U 0.018 U 0.047 U 0.069 J 0.16 J 0.35 J 0.25 J 0.29 J

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  
Risk-based Soil Screening Level 
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Table Y1. Semivolatile Organic Compounds in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

1,1'-Biphenyl 20 4.7 0.00087 mg/kg
1,2,4,5-Tetrachlorobenzene 35 2.3 0.00079 mg/kg
1,4-Dioxane 24 5.3 0.000094 mg/kg
2,2'-oxybis[1-chloropropane] 4700 310 0.026 mg/kg
2,3,4,6-Tetrachlorophenol 2500 190 0.018 mg/kg
2,4,5-Trichlorophenol 8200 630 0.4 mg/kg
2,4,6-Trichlorophenol 82 6.3 0.0012 mg/kg
2,4-Dichlorophenol 250 19 0.0023 mg/kg
2,4-Dimethylphenol 1600 130 0.042 mg/kg
2,4-Dinitrophenol 160 13 0.0044 mg/kg
2,4-Dinitrotoluene 7.4 1.7 0.00032 mg/kg
2,6-Dinitrotoluene 1.5 0.36 0.000067 mg/kg
2-Chloronaphthalene 6000 480 0.39 mg/kg
2-Chlorophenol 580 39 0.0089 mg/kg
2-Methylnaphthalene 300 24 0.019 mg/kg
2-Methylphenol 4100 320 0.075 mg/kg
2-Nitroaniline 800 63 0.008 mg/kg
2-Nitrophenol -- -- -- mg/kg
3 & 4 Methylphenol -- -- -- mg/kg
3,3'-Dichlorobenzidine 5.1 1.2 0.00082 mg/kg
3-Nitroaniline -- -- -- mg/kg
4,6-Dinitro-2-methylphenol 6.6 0.51 0.00026 mg/kg
4-Bromophenyl phenyl ether -- -- -- mg/kg
4-Chloro-3-methylphenol 8200 630 0.17 mg/kg
4-Chloroaniline 11 2.7 0.00016 mg/kg
4-Chlorophenyl phenyl ether -- -- -- mg/kg
4-Nitroaniline 110 25 0.0016 mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 4500 360 0.55 mg/kg
Acenaphthylene -- -- -- mg/kg
Acetophenone 12000 780 0.058 mg/kg
Anthracene 23000 1800 5.8 mg/kg
Atrazine 10 2.4 0.0002 mg/kg
Benzaldehyde 820 170 0.0041 mg/kg
Benzo[a]anthracene 2.9 0.16 0.0042 mg/kg
Benzo[a]pyrene 0.29 0.016 0.004 mg/kg
Benzo[b]fluoranthene 2.9 0.16 0.041 mg/kg
Benzo[g,h,i]perylene -- -- -- mg/kg
Benzo[k]fluoranthene 29 1.6 0.4 mg/kg
Bis(2-chloroethoxy)methane 250 19 0.0013 mg/kg
Bis(2-chloroethyl)ether 1 0.23 0.0000036 mg/kg
Bis(2-ethylhexyl) phthalate 160 39 1.3 mg/kg
Butyl benzyl phthalate 1200 290 0.24 mg/kg
Caprolactam 40000 3100 0.25 mg/kg
Carbazole -- -- -- mg/kg

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

CFSDP-023 CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-023-SD CFSDP-DUP2-SD CFSDP-024-SD
N FD N

Northeast
Percolation Pond

Northeast
Percolation Pond

Northeast
Percolation Pond

0.2 U 0.4 U 0.87 U
0.17 U 0.34 U 0.76 U
0.62 U 1.2 U 2.7 U

0.095 U 0.19 U 0.42 U
0.22 U 0.44 U 0.96 U
0.23 U 0.46 U 1 U

0.066 U 0.13 U 0.29 U
0.054 U 0.11 U 0.24 U
0.51 U 1 U 2.2 U
1.7 U 3.5 U 7.7 U

0.091 U 0.18 U 0.4 U
0.12 U 0.25 U 0.54 U

0.052 U 0.11 U 0.23 U
0.059 U 0.12 U 0.26 U
0.13 J 0.15 J 0.52 J
0.1 U 0.2 U 0.44 U

0.076 U 0.15 U 0.34 U
0.078 U 0.16 U 0.34 U
0.061 U 0.12 U 0.27 U
0.26 U 0.52 U 1.1 U

0.068 U 0.14 U 0.3 U
0.62 U 1.2 U 2.7 U

0.073 U 0.15 U 0.32 U
0.099 U 0.2 U 0.44 U
0.13 J 0.12 U 0.26 U

0.069 U 0.14 U 0.3 U
0.087 U 0.18 U 0.38 U

1.1 U 2.2 U 4.9 U
0.28 J 0.32 J 4.1 J

0.086 J 0.12 U 0.26 U
0.05 U 0.1 U 0.22 U
1.7 J 1.3 J 9.9 J
0.1 U 0.21 U 0.45 U

0.18 U 0.35 U 0.77 U
14 15 76 
19 21 100 
40 55 210 
13 20 150 
17 18 64 

0.072 U 0.14 U 0.32 U
0.054 U 0.11 U 0.24 U
0.18 J 0.18 U 0.4 U

0.071 U 0.14 U 0.31 U
0.17 U 0.33 U 0.73 U

1 J 0.97 J 9.6 J
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Table Y1. Semivolatile Organic Compounds in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Chrysene 290 16 1.2 mg/kg
Dibenz(a,h)anthracene 0.29 0.016 0.013 mg/kg
Dibenzofuran 100 7.3 0.015 mg/kg
Diethyl phthalate 66000 5100 0.61 mg/kg
Dimethyl phthalate -- -- -- mg/kg
Di-n-butyl phthalate 8200 630 0.23 mg/kg
Di-n-octyl phthalate 820 63 5.7 mg/kg
Fluoranthene 3000 240 8.9 mg/kg
Fluorene 3000 240 0.54 mg/kg
Hexachlorobenzene 0.96 0.21 0.00012 mg/kg
Hexachlorobutadiene 5.3 1.2 0.00027 mg/kg
Hexachlorocyclopentadiene 0.75 0.18 0.00013 mg/kg
Hexachloroethane 8 1.8 0.0002 mg/kg
Indeno[1,2,3-cd]pyrene 2.9 0.16 0.13 mg/kg
Isophorone 2400 570 0.026 mg/kg
Naphthalene 17 3.8 0.00054 mg/kg
Nitrobenzene 22 5.1 0.000092 mg/kg
N-Nitrosodi-n-propylamine 0.33 0.078 0.0000081 mg/kg
N-Nitrosodiphenylamine 470 110 0.067 mg/kg
Pentachlorophenol 4 1 0.000057 mg/kg
Phenanthrene -- -- -- mg/kg
Phenol 25000 1900 0.33 mg/kg
Pyrene 2300 180 1.3 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  
Risk-based Soil Screening Level 

CFSDP-023 CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-023-SD CFSDP-DUP2-SD CFSDP-024-SD
N FD N

18 19 150 
4.8 6.1 40 

0.53 J 0.58 J 1.4 J
0.066 U 0.13 U 0.29 U
0.067 U 0.13 U 0.3 U
0.069 U 0.14 U 0.3 U
0.12 U 0.24 U 0.52 U

21 17 120 
0.11 J 0.12 J 2.1 J

0.094 U 0.19 U 0.41 U
0.065 U 0.13 U 0.29 U
0.14 U 0.29 U 0.63 U

0.085 U 0.17 U 0.37 U
15 23 140 

0.05 U 0.1 U 0.22 U
0.39 J 0.45 J 0.89 J

0.073 U 0.15 U 0.32 U
0.078 U 0.16 U 0.34 U
0.21 U 0.42 U 0.92 U
0.28 U 0.56 U 1.2 U

6.2 6.9 41 
0.075 U 0.15 U 0.33 U

16 26 120 
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Table Y2. Metals in Sediment
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019 CFSDP-020
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD
N N N N N N N N N N

Seep Area /
Flathead River

Seep Area /
Flathead River

Seep Area /
Flathead River

Flathead River
Cedar Creek

Upstream
Cedar Creek Cedar Creek

South
Percolation Ponds

South
Percolation Ponds

South
Percolation Ponds

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Aluminum 110000 7700 3000 mg/kg 8180 7820 7980 7750 10300 8250 9100 5420 2360 9710 
Antimony 47 3.1 0.035 mg/kg 0.57 UJ 0.45 UJ 0.38 UJ 0.3 UJ 0.86 U 0.84 U 0.93 U 0.6 UJ 0.64 UJ 0.4 UJ
Arsenic 3 0.68 0.0015 mg/kg 6 6.2 4.2 3.7 2.3 J 2.1 J 2.3 J 1 J 0.65 U 1.3 
Barium 22000 1500 16 mg/kg 149 151 128 80.8 173 151 165 758 476 548 
Beryllium 230 16 1.9 mg/kg 0.54 J 0.51 J 0.39 J 0.35 J 0.43 J 0.34 J 0.4 J 0.18 J 0.2 U 0.45 J
Cadmium 98 7.1 0.069 mg/kg 0.61 U 0.48 U 0.4 U 0.32 U 0.91 U 0.89 U 0.99 U 0.64 U 0.68 U 0.42 U
Calcium -- -- -- mg/kg 24100 19700 16900 11800 13800 14800 16400 273000 166000 133000 
Chromium 0.3 6.3 0.00067 mg/kg 9.6 9.4 9.3 9.6 9.7 7.7 8.3 8.3 3.3 J 9.7 
Cobalt 35 2.3 0.027 mg/kg 5.5 5.2 5.2 5.4 4.2 J 3.2 J 3.5 J 1.4 J 1.4 J 4.6 
Copper 4700 310 2.8 mg/kg 13.6 13.8 13.1 9.4 13.6 12.2 13.6 79.1 42.3 26 
Cyanide, Total 15 2.3 0.0015 mg/kg 3.2 2 1 0.032 U 0.24 J 0.15 J 0.15 J 1.3 J- 0.27 J- 0.29 J-
Iron 82000 5500 35 mg/kg 14200 13800 13100 15200 10100 7770 8680 2620 1490 9400 
Lead 800 400 -- mg/kg 9 8.5 8 5.6 7.6 6.1 6.8 17 5.8 8.6 
Magnesium -- -- -- mg/kg 9700 9720 9890 9590 7710 5410 6010 5410 3470 9270 
Manganese 2600 180 2.8 mg/kg 286 172 139 234 280 272 302 28.4 27.5 97.2 
Mercury 4.6 1.1 0.0033 mg/kg 0.024 J 0.042 0.019 J 0.013 U 0.032 J 0.036 J 0.044 J 0.11 0.035 J 0.016 J
Nickel 2200 150 2.6 mg/kg 11.6 10.6 10.5 11.3 8.6 6.9 7.1 12.3 5.4 15 
Potassium -- -- -- mg/kg 1080 968 853 617 789 613 672 506 272 979 
Selenium 580 39 0.052 mg/kg 0.53 U 0.42 U 0.36 U 0.28 U 0.8 U 0.78 U 0.87 U 0.57 J 0.6 U 0.37 U
Silver 580 39 0.08 mg/kg 1.1 U 0.88 U 0.75 U 0.59 U 1.7 U 1.6 U 1.8 U 1.2 U 1.3 U 0.77 U
Sodium -- -- -- mg/kg 148 J 106 J 80.7 J 40.8 U 116 U 128 J 148 J 410 284 166 
Thallium 1.2 0.078 0.0014 mg/kg 0.23 U 0.18 U 0.15 U 0.12 U 0.34 U 0.33 U 0.37 U 0.24 U 0.25 U 0.16 U
Vanadium 580 39 8.6 mg/kg 10.9 11.5 12 25.5 7.2 5.4 5.9 4.6 2.3 J 15.3 
Zinc 35000 2300 37 mg/kg 48.8 38.9 38.6 38.4 47 37.3 48.9 89.4 50.6 44.7 

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection 
of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional
Screening Level 
Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil
Regional Screening Level

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:
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Table Y2. Metals in Sediment
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Aluminum 110000 7700 3000 mg/kg
Antimony 47 3.1 0.035 mg/kg
Arsenic 3 0.68 0.0015 mg/kg
Barium 22000 1500 16 mg/kg
Beryllium 230 16 1.9 mg/kg
Cadmium 98 7.1 0.069 mg/kg
Calcium -- -- -- mg/kg
Chromium 0.3 6.3 0.00067 mg/kg
Cobalt 35 2.3 0.027 mg/kg
Copper 4700 310 2.8 mg/kg
Cyanide, Total 15 2.3 0.0015 mg/kg
Iron 82000 5500 35 mg/kg
Lead 800 400 -- mg/kg
Magnesium -- -- -- mg/kg
Manganese 2600 180 2.8 mg/kg
Mercury 4.6 1.1 0.0033 mg/kg
Nickel 2200 150 2.6 mg/kg
Potassium -- -- -- mg/kg
Selenium 580 39 0.052 mg/kg
Silver 580 39 0.08 mg/kg
Sodium -- -- -- mg/kg
Thallium 1.2 0.078 0.0014 mg/kg
Vanadium 580 39 8.6 mg/kg
Zinc 35000 2300 37 mg/kg

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection 
of Ground Water -  Risk-based Soil Screening Level 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional
Screening Level 
Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil
Regional Screening Level

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

CFSDP-023 CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-023-SD CFSDP-DUP2-SD CFSDP-024-SD
N FD N

Northeast
Percolation Pond

Northeast
Percolation Pond

Northeast
Percolation Pond

20800 22100 112000 
0.39 UJ 0.53 J- 2.6 J-

7.6 7.6 26.4 
539 469 317 
1.6 1.5 4.5 
2.7 2.6 8 

106000 102000 33400 
53 52.1 42.3 
5.3 5.4 18.5 

56.4 58.6 83.6 
0.096 J 0.88 J 7.8 J-
2940 3030 9040 
24.8 24.6 109 
2660 2740 4020 
24.8 25.2 74.7 

0.028 0.03 0.1 
208 215 771 
351 403 1150 

0.89 J 0.95 J 3.4 J
0.76 U 0.72 U 1 J
177 183 840 

0.26 J 0.28 J 1.2 J
66.1 63.3 233 
349 351 871 
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Table Y3. Polychlorinated Biphenyl in Sediment
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD
N N N N N N N N N

Seep Area /
Flathead River

Seep Area /
Flathead River

Seep Area /
Flathead River

Flathead River
Cedar Creek

Upstream
Cedar Creek Cedar Creek

South
Percolation Ponds

South
Percolation Ponds

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Aroclor 1016 5.1 0.41 0.013 mg/kg 0.019 U 0.015 U 0.014 U 0.011 U 0.028 U 0.027 U 0.03 U 0.016 U 0.021 U
Aroclor 1221 0.83 0.2 0.00008 mg/kg 0.019 U 0.015 U 0.014 U 0.011 U 0.028 U 0.027 U 0.03 U 0.016 U 0.021 U
Aroclor 1232 0.72 0.17 0.00008 mg/kg 0.019 U 0.015 U 0.014 U 0.011 U 0.028 U 0.027 U 0.03 U 0.016 U 0.021 U
Aroclor 1242 0.95 0.23 0.0012 mg/kg 0.019 U 0.015 U 0.014 U 0.011 U 0.028 U 0.027 U 0.03 U 0.016 U 0.021 U
Aroclor 1248 0.95 0.23 0.0012 mg/kg 0.019 U 0.015 U 0.014 U 0.011 U 0.028 U 0.027 U 0.03 U 0.016 U 0.021 U
Aroclor 1254 0.97 0.12 0.002 mg/kg 0.02 U 0.016 U 0.014 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.022 U
Aroclor 1260 0.99 0.24 0.0055 mg/kg 0.02 U 0.016 U 0.014 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.022 U
Aroclor 1268 -- -- -- mg/kg 0.02 U 0.016 U 0.014 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.022 U
Aroclor-1262 -- -- -- mg/kg 0.02 U 0.016 U 0.014 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.022 U
Polychlorinated biphenyls, Total 0.94 0.23 0.0068 mg/kg 0.02 U 0.016 U 0.014 U 0.011 U 0.029 U 0.028 U 0.031 U 0.017 U 0.022 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-
based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:
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Table Y3. Polychlorinated Biphenyl in Sediment
      Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Aroclor 1016 5.1 0.41 0.013 mg/kg
Aroclor 1221 0.83 0.2 0.00008 mg/kg
Aroclor 1232 0.72 0.17 0.00008 mg/kg
Aroclor 1242 0.95 0.23 0.0012 mg/kg
Aroclor 1248 0.95 0.23 0.0012 mg/kg
Aroclor 1254 0.97 0.12 0.002 mg/kg
Aroclor 1260 0.99 0.24 0.0055 mg/kg
Aroclor 1268 -- -- -- mg/kg
Aroclor-1262 -- -- -- mg/kg
Polychlorinated biphenyls, Total 0.94 0.23 0.0068 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-
based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

CFSDP-020 CFSDP-023 CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-020-SD CFSDP-023-SD CFSDP-DUP2-SD CFSDP-024-SD
N N FD N

South
Percolation Ponds

Northeast
Percolation Pond

Northeast
Percolation Pond

Northeast
Percolation Pond

0.014 U 0.012 U 0.012 U 0.014 U
0.014 U 0.012 U 0.012 U 0.014 U
0.014 U 0.012 U 0.012 U 0.014 U
0.014 U 0.012 U 0.012 U 0.014 U
0.014 U 0.012 U 0.012 U 0.014 U
0.014 U 0.013 U 0.013 U 0.014 U
0.014 U 0.013 U 0.013 U 0.014 U
0.014 U 0.013 U 0.013 U 0.014 U
0.014 U 0.013 U 0.013 U 0.014 U
0.014 U 0.013 U 0.013 U 0.014 U
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Table Y4. Organochlorine Pesticides in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019 CFSDP-020 CFSDP-023
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD CFSDP-023-SD
N N N N N N N N N N N

Seep Area /
Flathead River

Seep Area /
Flathead River

Seep Area /
Flathead River

Flathead River
Cedar Creek

Upstream
Cedar Creek Cedar Creek

South
Percolation Ponds

South
Percolation Ponds

South
Percolation Ponds

Northeast
Percolation Pond

Parameter
EPA Industrial 

Soil RSL
EPA Residential 

Soil RSL

EPA Human 
Health Protection 

of GW - Risk-
based SSL Unit

4,4'-DDD 9.6 2.3 0.0075 mg/kg 0.0019 U 0.0015 U 0.0014 U 0.0011 U 0.0028 U 0.0027 U 0.0029 U 0.0016 U 0.0021 U 0.0014 U 0.0012 U
4,4'-DDE 9.3 2 0.011 mg/kg 0.0021 U 0.0017 U 0.0015 U 0.0012 U 0.003 U 0.0029 U 0.0032 U 0.0018 U 0.0023 U 0.0015 U 0.0014 U
4,4'-DDT 8.5 1.9 0.077 mg/kg 0.0015 U 0.0012 U 0.0011 U 0.00083 U 0.0022 U 0.0021 U 0.0023 U 0.0013 U 0.0017 U 0.0011 U 0.00096 U
Aldrin 0.18 0.039 0.00015 mg/kg 0.0017 U 0.0014 U 0.0013 U 0.00098 U 0.0025 U 0.0024 U 0.0027 U 0.0015 U 0.0019 U 0.0013 U 0.0011 U
alpha-BHC 0.36 0.086 0.000042 mg/kg 0.0013 U 0.001 U 0.00095 U 0.00074 U 0.0019 U 0.0018 U 0.002 U 0.0011 U 0.0015 U 0.00096 U 0.00085 U
alpha-Chlordane -- -- -- mg/kg 0.0023 U 0.0019 U 0.0017 U 0.0013 U 0.0034 U 0.0033 U 0.0036 U 0.002 U 0.0026 U 0.0017 U 0.0015 U
beta-BHC 1.3 0.3 0.00015 mg/kg 0.0014 U 0.0011 U 0.001 U 0.00079 U 0.002 U 0.002 U 0.0022 U 0.0012 U 0.0016 U 0.001 U 0.00091 U
delta-BHC -- -- -- mg/kg 0.0016 U 0.0012 U 0.0011 U 0.00088 U 0.0023 U 0.0022 U 0.0024 U 0.0013 U 0.0017 U 0.0011 U 0.001 U
Dieldrin 0.14 0.034 0.000071 mg/kg 0.0019 U 0.0015 U 0.0014 U 0.0011 U 0.0027 U 0.0026 U 0.0029 U 0.0016 U 0.0021 U 0.0014 U 0.0012 U
Endosulfan I -- -- -- mg/kg 0.002 U 0.0016 U 0.0014 U 0.0011 U 0.0029 U 0.0028 U 0.0031 U 0.0017 U 0.0022 U 0.0015 U 0.0013 U
Endosulfan II -- -- -- mg/kg 0.0022 U 0.0018 U 0.0016 U 0.0013 U 0.0033 U 0.0032 U 0.0035 U 0.0019 U 0.0025 U 0.0016 U 0.0015 U
Endosulfan sulfate -- -- -- mg/kg 0.0017 U 0.0013 U 0.0012 U 0.00094 U 0.0025 U 0.0024 U 0.0026 U 0.0014 U 0.0019 U 0.0012 U 0.0011 U
Endrin 25 1.9 0.0092 mg/kg 0.0018 U 0.0015 U 0.0013 U 0.001 U 0.0027 U 0.0026 U 0.0028 U 0.0016 U 0.002 U 0.0013 U 0.0012 U
Endrin aldehyde -- -- -- mg/kg 0.0018 U 0.0014 U 0.0013 U 0.001 U 0.0026 U 0.0025 U 0.0028 U 0.0015 U 0.002 U 0.0013 U 0.0012 U
Endrin ketone -- -- -- mg/kg 0.002 U 0.0016 U 0.0014 U 0.0011 U 0.0029 U 0.0028 U 0.0031 U 0.0017 U 0.0022 U 0.0015 U 0.0013 U
gamma-BHC (Lindane) 2.5 0.57 0.00024 mg/kg 0.0013 U 0.001 U 0.00093 U 0.00072 U 0.0019 U 0.0018 U 0.002 U 0.0011 U 0.0014 U 0.00094 U 0.00084 U
gamma-Chlordane -- -- -- mg/kg 0.0031 U 0.0025 U 0.0023 U 0.0018 U 0.0046 U 0.0044 U 0.0049 U 0.0027 U 0.0035 U 0.0023 U 0.002 U
Heptachlor 0.63 0.13 0.00012 mg/kg 0.0018 U 0.0015 U 0.0013 U 0.001 U 0.0027 U 0.0026 U 0.0029 U 0.0016 U 0.0021 U 0.0013 U 0.0012 U
Heptachlor epoxide 0.33 0.07 0.000028 mg/kg 0.0028 U 0.0022 U 0.002 U 0.0016 U 0.0041 U 0.004 U 0.0044 U 0.0024 U 0.0031 U 0.0021 U 0.0018 U
Methoxychlor 410 32 0.2 mg/kg 0.003 U 0.0024 U 0.0022 U 0.0017 U 0.0045 U 0.0043 U 0.0048 U 0.0026 U 0.0034 U 0.0022 U 0.002 U
Toxaphene 2.1 0.49 0.011 mg/kg 0.042 U 0.033 U 0.03 U 0.024 U 0.061 U 0.059 U 0.065 U 0.036 U 0.047 U 0.031 U 0.027 U

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-
based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:
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Table Y4. Organochlorine Pesticides in Sediment
       Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Industrial 

Soil RSL
EPA Residential 

Soil RSL

EPA Human 
Health Protection 

of GW - Risk-
based SSL Unit

4,4'-DDD 9.6 2.3 0.0075 mg/kg
4,4'-DDE 9.3 2 0.011 mg/kg
4,4'-DDT 8.5 1.9 0.077 mg/kg
Aldrin 0.18 0.039 0.00015 mg/kg
alpha-BHC 0.36 0.086 0.000042 mg/kg
alpha-Chlordane -- -- -- mg/kg
beta-BHC 1.3 0.3 0.00015 mg/kg
delta-BHC -- -- -- mg/kg
Dieldrin 0.14 0.034 0.000071 mg/kg
Endosulfan I -- -- -- mg/kg
Endosulfan II -- -- -- mg/kg
Endosulfan sulfate -- -- -- mg/kg
Endrin 25 1.9 0.0092 mg/kg
Endrin aldehyde -- -- -- mg/kg
Endrin ketone -- -- -- mg/kg
gamma-BHC (Lindane) 2.5 0.57 0.00024 mg/kg
gamma-Chlordane -- -- -- mg/kg
Heptachlor 0.63 0.13 0.00012 mg/kg
Heptachlor epoxide 0.33 0.07 0.000028 mg/kg
Methoxychlor 410 32 0.2 mg/kg
Toxaphene 2.1 0.49 0.011 mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -  Risk-
based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016

CFSDP-DUP2-SD CFSDP-024-SD
FD N

Northeast
Percolation Pond

Northeast
Percolation Pond

0.0012 U 0.0014 U
0.0014 U 0.0015 U

0.00097 U 0.0011 U
0.0011 U 0.0012 U

0.00086 U 0.00094 U
0.0015 U 0.0017 U

0.00091 U 0.001 U
0.001 U 0.0011 U

0.0012 U 0.0013 U
0.0013 U 0.0014 U
0.0015 U 0.0016 U
0.0011 U 0.0012 U
0.0012 U 0.0013 U
0.0012 U 0.0013 U
0.0013 U 0.0014 U

0.00084 U 0.00092 U
0.002 U 0.0022 U

0.0012 U 0.0013 U
0.0018 U 0.002 U
0.002 U 0.0022 U
0.027 U 0.03 U
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Table Y5. General Chemistry in Sediment
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

CFSDP-003 CFSDP-004 CFSDP-005 CFSDP-006 CFSDP-014 CFSDP-015 CFSDP-016 CFSDP-018 CFSDP-019 CFSDP-020
09 Sep 2016 09 Sep 2016 09 Sep 2016 09 Sep 2016 29 Aug 2016 29 Aug 2016 29 Aug 2016 07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-003-SD CFSDP-004-SD CFSDP-005-SD CFSDP-006-SD CFSDP-014-SD CFSDP-015-SD CFSDP-016-SD CFSDP-018-SD CFSDP-019-SD CFSDP-020-SD
N N N N N N N N N N

Seep Area /
Flathead River

Seep Area /
Flathead River

Seep Area /
Flathead River

Flathead River
Cedar Creek

Upstream
Cedar Creek Cedar Creek

South
Percolation Ponds

South
Percolation Ponds

South
Percolation Ponds

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Fluoride 4700 310 12 mg/kg 10.4 J+ 8.57 J+ 13.7 J+ 1.23 J+ 1.63 J+ 1.41 J+ 1.71 J+ 19.1 29.4 5.3 
Total Organic Carbon (1) -- -- -- mg/kg 61800 37400 26700 4130 160000 266000 277000 253000 284000 76500 

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -
Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:
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Table Y5. General Chemistry in Sediment
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Parameter
EPA Industrial 

Soil RSL

EPA 
Residential 
Soil RSL

EPA Human 
Health 

Protection of 
GW - Risk-
based SSL Unit

Fluoride 4700 310 12 mg/kg
Total Organic Carbon (1) -- -- -- mg/kg

Bold indicates exceedance of Environmental Protection Agency Industrial Soil Regional Screening Level 

Shaded indicates exceedance of Environmental Protection Agency Residnetial Soil Regional Screening Level

Red Indicates exceedance of  Environmental Protection Agency Human Health Protection of Ground Water -
Risk-based Soil Screening Level 

Sample Location:
Sample Date:

Sample Designation:
Sample Type:

Surface Water Feature:

CFSDP-023 CFSDP-023 CFSDP-024
07 Sep 2016 07 Sep 2016 07 Sep 2016

CFSDP-023-SD CFSDP-DUP2-SD CFSDP-024-SD
N FD N

Northeast
Percolation Pond

Northeast
Percolation Pond

Northeast
Percolation Pond

56.6 J 59.3 J 219 
494000 555000 470000 
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX Z 

Sediment Thematic Maps 

1. Concentrations of Cyanide and Fluoride in Sediment 

2. Concentrations of PAHs in Sediment 

3. Concentrations of Selected Metals in Sediment 
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

APPENDIX AA 

Method Detection Limit Comparison Table 

  



Table AA1. Method Detection Comparison Table in Soil
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL Residential Industrial Protection GW Min Standard Max Standard
Min MDL>

Min Standard
Max MDL>

Min Standard
Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
Residential

Median MDL> 
Residential

Count Detections Non-Detects

GENCHEM Fluoride 0.19 0.24000 0.21333 0.21000 310 4700 12 12 4700 No No No No No No 541 538 3
GENCHEM Total Organic Carbon 77 77 0
METALS Aluminum 7700 110000 3000 3000 110000 527 527 0
METALS Antimony 0.26 0.91000 0.39446 0.39000 3.1 47 0.035 0.035 47 Yes Yes Yes Yes No No 527 79 448
METALS Arsenic 0.7 0.84000 0.77000 0.77000 0.68 3 0.0015 0.0015 3 Yes Yes Yes Yes Yes No 527 525 2
METALS Barium 1500 22000 16 16 22000 527 527 0
METALS Beryllium 0.11 0.21000 0.16000 0.16000 16 230 1.9 1.9 230 No No No No No No 527 525 2
METALS Cadmium 0.23 0.69000 0.30633 0.30000 7.1 98 0.069 0.069 98 Yes Yes Yes Yes No No 527 107 420
METALS Calcium 527 527 0
METALS Chromium 527 527 0
METALS Cobalt 1.4 1.40000 1.40000 1.40000 2.3 35 0.027 0.027 35 Yes Yes Yes Yes No No 527 526 1
METALS Copper 310 4700 2.8 2.8 4700 527 527 0
METALS Cyanide, Total 0.014 0.04800 0.01928 0.01700 2.3 15 0.0015 0.0015 15 Yes Yes Yes Yes No No 567 465 102
METALS Iron 5500 82000 35 35 82000 527 527 0
METALS Lead 400 800 400 800 564 564 0
METALS Magnesium 527 527 0
METALS Manganese 180 2600 2.8 2.8 2600 527 527 0
METALS Mercury 0.011 0.02800 0.01383 0.01300 1.1 4.6 0.0033 0.0033 4.6 Yes Yes Yes Yes No No 527 412 115
METALS Nickel 150 2200 2.6 2.6 2200 527 527 0
METALS Potassium 527 527 0
METALS Selenium 0.24 0.85000 0.36535 0.36000 39 580 0.052 0.052 580 Yes Yes Yes Yes No No 527 121 406
METALS Silver 0.51 1.70000 0.73077 0.72000 39 580 0.08 0.08 580 Yes Yes Yes Yes No No 527 67 460
METALS Sodium 29 59.10000 37.18225 37.00000 527 358 169
METALS Thallium 0.1 0.34000 0.14916 0.15000 0.078 1.2 0.0014 0.0014 1.2 Yes Yes Yes Yes Yes No 527 93 434
METALS Vanadium 39 580 8.6 8.6 580 527 527 0
METALS Zinc 2300 35000 37 37 35000 527 527 0
OC_PEST 4,4'-DDD 0.00085 0.00230 0.00106 0.00100 2.3 9.6 0.0075 0.0075 9.6 No No No No No No 132 0 132
OC_PEST 4,4'-DDE 0.00093 0.00250 0.00117 0.00110 2 9.3 0.011 0.011 9.3 No No No No No No 132 0 132
OC_PEST 4,4'-DDT 0.00066 0.00180 0.00083 0.00078 1.9 8.5 0.077 0.077 8.5 No No No No No No 132 0 132
OC_PEST Aldrin 0.00078 0.00210 0.00098 0.00092 0.039 0.18 0.00015 0.00015 0.18 Yes Yes Yes Yes No No 132 0 132
OC_PEST alpha-BHC 0.00059 0.00160 0.00074 0.00069 0.086 0.36 0.000042 0.000042 0.36 Yes Yes Yes Yes No No 132 0 132
OC_PEST alpha-Chlordane 0.001 0.00280 0.00132 0.00120 132 0 132
OC_PEST beta-BHC 0.00063 0.00170 0.00079 0.00074 0.3 1.3 0.00015 0.00015 1.3 Yes Yes Yes Yes No No 132 0 132
OC_PEST delta-BHC 0.0007 0.00190 0.00088 0.00083 132 0 132
OC_PEST Dieldrin 0.00084 0.00220 0.00105 0.00098 0.034 0.14 0.000071 0.000071 0.14 Yes Yes Yes Yes No No 131 0 131
OC_PEST Endosulfan I 0.00089 0.00240 0.00112 0.00110 132 0 132
OC_PEST Endosulfan II 0.001 0.00270 0.00127 0.00120 132 0 132
OC_PEST Endosulfan sulfate 0.00075 0.00200 0.00094 0.00088 132 0 132
OC_PEST Endrin 0.00082 0.00220 0.00102 0.00096 1.9 25 0.0092 0.0092 25 No No No No No No 132 0 132
OC_PEST Endrin aldehyde 0.0008 0.00210 0.00100 0.00094 132 0 132
OC_PEST Endrin ketone 0.00089 0.00240 0.00112 0.00110 132 0 132
OC_PEST gamma-BHC (Lindane) 0.00058 0.00150 0.00072 0.00068 0.57 2.5 0.00024 0.00024 2.5 Yes Yes Yes Yes No No 132 0 132
OC_PEST gamma-Chlordane 0.0014 0.00370 0.00176 0.00160 132 0 132
OC_PEST Heptachlor 0.00083 0.00220 0.00104 0.00097 0.13 0.63 0.00012 0.00012 0.63 Yes Yes Yes Yes No No 132 0 132
OC_PEST Heptachlor epoxide 0.0013 0.00340 0.00159 0.00150 0.07 0.33 0.000028 0.000028 0.33 Yes Yes Yes Yes No No 132 0 132
OC_PEST Methoxychlor 0.0014 0.00360 0.00171 0.00160 32 410 0.2 0.2 410 No No No No No No 132 0 132
OC_PEST Toxaphene 0.019 0.05000 0.02357 0.02200 0.49 2.1 0.011 0.011 2.1 Yes Yes Yes Yes No No 132 0 132
PCB Aroclor 1016 0.000089 0.02300 0.01008 0.00970 0.41 5.1 0.013 0.013 5.1 No Yes No No No No 527 0 527
PCB Aroclor 1221 0.000089 0.02300 0.01008 0.00970 0.2 0.83 0.00008 0.00008 0.83 Yes Yes Yes Yes No No 527 0 527
PCB Aroclor 1232 0.000089 0.02300 0.01008 0.00970 0.17 0.72 0.00008 0.00008 0.72 Yes Yes Yes Yes No No 527 0 527
PCB Aroclor 1242 0.000089 0.02300 0.01008 0.00970 0.23 0.95 0.0012 0.0012 0.95 No Yes Yes Yes No No 527 0 527
PCB Aroclor 1248 0.000089 0.02300 0.01008 0.00970 0.23 0.95 0.0012 0.0012 0.95 No Yes Yes Yes No No 527 0 527
PCB Aroclor 1254 0.000092 0.02400 0.01041 0.01000 0.12 0.97 0.002 0.002 0.97 No Yes Yes Yes No No 527 6 521
PCB Aroclor 1260 0.000092 0.02400 0.01039 0.01000 0.24 0.99 0.0055 0.0055 0.99 No Yes Yes Yes No No 527 0 527
PCB Aroclor 1268 0.000092 0.02400 0.01039 0.01000 527 0 527
PCB Aroclor-1262 0.000092 0.02400 0.01039 0.01000 527 0 527
PCB Polychlorinated biphenyls, Total 0.000092 0.02400 0.01041 0.01000 0.23 0.94 0.0068 0.0068 0.94 No Yes Yes Yes No No 527 6 521
SVOC 1,1'-Biphenyl 0.027 10.00000 0.11747 0.03100 4.7 20 0.00087 0.00087 20 Yes Yes Yes Yes No No 527 14 513
SVOC 1,2,4,5-Tetrachlorobenzene 0.023 9.00000 0.10244 0.02700 2.3 35 0.00079 0.00079 35 Yes Yes Yes Yes No No 527 0 527
SVOC 1,4-Dioxane 0.084 32.00000 0.36658 0.09800 5.3 24 0.000094 0.000094 24 Yes Yes Yes Yes No No 527 0 527
SVOC 2,2'-oxybis[1-chloropropane] 0.013 5.00000 0.05654 0.01500 310 4700 0.026 0.026 4700 No Yes Yes No No No 527 0 527
SVOC 2,3,4,6-Tetrachlorophenol 0.03 11.00000 0.12830 0.03400 190 2500 0.018 0.018 2500 Yes Yes Yes Yes No No 527 0 527
SVOC 2,4,5-Trichlorophenol 0.031 12.00000 0.13657 0.03600 630 8200 0.4 0.4 8200 No Yes No No No No 527 0 527
SVOC 2,4,6-Trichlorophenol 0.0089 3.40000 0.03893 0.01000 6.3 82 0.0012 0.0012 82 Yes Yes Yes Yes No No 527 0 527
SVOC 2,4-Dichlorophenol 0.0074 2.90000 0.03247 0.00860 19 250 0.0023 0.0023 250 Yes Yes Yes Yes No No 527 0 527

MDL Statistics Screening Criteria Evaluation Sample Counts
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Table AA1. Method Detection Comparison Table in Soil
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL Residential Industrial Protection GW Min Standard Max Standard
Min MDL>

Min Standard
Max MDL>

Min Standard
Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
Residential

Median MDL> 
Residential

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

SVOC 2,4-Dimethylphenol 0.069 27.00000 0.30433 0.08000 130 1600 0.042 0.042 1600 Yes Yes Yes Yes No No 527 0 527
SVOC 2,4-Dinitrophenol 0.24 91.00000 1.03848 0.28000 13 160 0.0044 0.0044 160 Yes Yes Yes Yes No No 527 0 527
SVOC 2,4-Dinitrotoluene 0.012 4.80000 0.05432 0.01400 1.7 7.4 0.00032 0.00032 7.4 Yes Yes Yes Yes No No 527 0 527
SVOC 2,6-Dinitrotoluene 0.017 6.40000 0.07314 0.01900 0.36 1.5 0.000067 0.000067 1.5 Yes Yes Yes Yes No No 527 0 527
SVOC 2-Chloronaphthalene 0.0071 2.70000 0.03100 0.00830 480 6000 0.39 0.39 6000 No Yes No No No No 527 0 527
SVOC 2-Chlorophenol 0.008 3.10000 0.03486 0.00930 39 580 0.0089 0.0089 580 No Yes Yes Yes No No 527 0 527
SVOC 2-Methylnaphthalene 0.0069 1.60000 0.01430 0.00800 24 300 0.019 0.019 300 No Yes No No No No 527 190 337
SVOC 2-Methylphenol 0.014 5.30000 0.05988 0.01600 320 4100 0.075 0.075 4100 No Yes No No No No 527 0 527
SVOC 2-Nitroaniline 0.01 4.00000 0.04518 0.01200 63 800 0.008 0.008 800 Yes Yes Yes Yes No No 527 0 527
SVOC 2-Nitrophenol 0.011 4.10000 0.04614 0.01200 527 0 527
SVOC 3 & 4 Methylphenol 0.0084 3.20000 0.03640 0.00970 527 15 512
SVOC 3,3'-Dichlorobenzidine 0.035 13.00000 0.15249 0.04100 1.2 5.1 0.00082 0.00082 5.1 Yes Yes Yes Yes No No 527 0 527
SVOC 3-Nitroaniline 0.0093 3.60000 0.04062 0.01100 527 0 527
SVOC 4,6-Dinitro-2-methylphenol 0.084 32.00000 0.36613 0.09800 0.51 6.6 0.00026 0.00026 6.6 Yes Yes Yes Yes No No 527 0 527
SVOC 4-Bromophenyl phenyl ether 0.0099 3.80000 0.04303 0.01200 527 0 527
SVOC 4-Chloro-3-methylphenol 0.014 5.20000 0.05879 0.01600 630 8200 0.17 0.17 8200 No Yes No No No No 527 0 527
SVOC 4-Chloroaniline 0.0081 3.10000 0.03520 0.00940 2.7 11 0.00016 0.00016 11 Yes Yes Yes Yes No No 527 1 526
SVOC 4-Chlorophenyl phenyl ether 0.0094 3.60000 0.04089 0.01100 527 0 527
SVOC 4-Nitroaniline 0.012 4.60000 0.05193 0.01400 25 110 0.0016 0.0016 110 Yes Yes Yes Yes No No 527 0 527
SVOC 4-Nitrophenol 0.15 58.00000 0.66012 0.18000 527 0 527
SVOC Acenaphthene 0.0076 0.04300 0.00922 0.00880 360 4500 0.55 0.55 4500 No No No No No No 527 268 259
SVOC Acenaphthylene 0.0081 3.10000 0.03160 0.00940 527 28 499
SVOC Acetophenone 0.0069 2.60000 0.03100 0.00800 780 12000 0.058 0.058 12000 No Yes No No No No 527 27 500
SVOC Anthracene 0.03 0.17000 0.03626 0.03400 1800 23000 5.8 5.8 23000 No No No No No No 527 223 304
SVOC Atrazine 0.014 5.40000 0.06138 0.01600 2.4 10 0.0002 0.0002 10 Yes Yes Yes Yes No No 527 0 527
SVOC Benzaldehyde 0.024 9.20000 0.10693 0.02800 170 820 0.0041 0.0041 820 Yes Yes Yes Yes No No 527 15 512
SVOC Benzo[a]anthracene 0.026 0.04400 0.03099 0.03000 0.16 2.9 0.0042 0.0042 2.9 Yes Yes Yes Yes No No 527 346 181
SVOC Benzo[a]pyrene 0.01 0.01600 0.01128 0.01100 0.016 0.29 0.004 0.004 0.29 Yes Yes Yes Yes No No 527 389 138
SVOC Benzo[b]fluoranthene 0.013 0.02100 0.01455 0.01400 0.16 2.9 0.041 0.041 2.9 No No No No No No 527 406 121
SVOC Benzo[g,h,i]perylene 0.019 0.03000 0.02136 0.02100 527 368 159
SVOC Benzo[k]fluoranthene 0.015 0.15000 0.01693 0.01600 1.6 29 0.4 0.4 29 No No No No No No 527 347 180
SVOC Bis(2-chloroethoxy)methane 0.0098 3.80000 0.04287 0.01100 19 250 0.0013 0.0013 250 Yes Yes Yes Yes No No 527 1 526
SVOC Bis(2-chloroethyl)ether 0.0074 2.90000 0.03250 0.00860 0.23 1 0.0000036 0.0000036 1 Yes Yes Yes Yes No No 527 1 526
SVOC Bis(2-ethylhexyl) phthalate 0.012 1.90000 0.04335 0.01400 39 160 1.3 1.3 160 No Yes No No No No 527 105 422
SVOC Butyl benzyl phthalate 0.0097 3.70000 0.04523 0.01100 290 1200 0.24 0.24 1200 No Yes No No No No 527 62 465
SVOC Caprolactam 0.023 8.70000 0.09923 0.02600 3100 40000 0.25 0.25 40000 No Yes No No No No 527 4 523
SVOC Carbazole 0.0078 0.08400 0.00956 0.00900 527 306 221
SVOC Chrysene 0.0091 0.01400 0.01012 0.00970 16 290 1.2 1.2 290 No No No No No No 527 408 119
SVOC Dibenz(a,h)anthracene 0.016 6.30000 0.04595 0.01900 0.016 0.29 0.013 0.013 0.29 Yes Yes Yes Yes Yes No 527 288 239
SVOC Dibenzofuran 0.0096 0.10000 0.01183 0.01100 7.3 100 0.015 0.015 100 No Yes No No No No 527 204 323
SVOC Diethyl phthalate 0.0089 3.40000 0.03863 0.01000 5100 66000 0.61 0.61 66000 No Yes No No No No 527 2 525
SVOC Dimethyl phthalate 0.0091 3.50000 0.03991 0.01100 527 0 527
SVOC Di-n-butyl phthalate 0.0094 3.60000 0.04692 0.01100 630 8200 0.23 0.23 8200 No Yes No No No No 527 95 432
SVOC Di-n-octyl phthalate 0.016 6.10000 0.06977 0.01900 63 820 5.7 5.7 820 No Yes No No No No 527 3 524
SVOC Fluoranthene 0.0099 0.01600 0.01102 0.01100 240 3000 8.9 8.9 3000 No No No No No No 527 410 117
SVOC Fluorene 0.0069 0.03900 0.00831 0.00790 240 3000 0.54 0.54 3000 No No No No No No 527 250 277
SVOC Hexachlorobenzene 0.013 4.90000 0.05585 0.01500 0.21 0.96 0.00012 0.00012 0.96 Yes Yes Yes Yes No No 527 1 526
SVOC Hexachlorobutadiene 0.0088 3.40000 0.03867 0.01000 1.2 5.3 0.00027 0.00027 5.3 Yes Yes Yes Yes No No 527 0 527
SVOC Hexachlorocyclopentadiene 0.02 7.50000 0.08544 0.02300 0.18 0.75 0.00013 0.00013 0.75 Yes Yes Yes Yes No No 527 0 527
SVOC Hexachloroethane 0.012 4.40000 0.05024 0.01300 1.8 8 0.0002 0.0002 8 Yes Yes Yes Yes No No 527 0 527
SVOC Indeno[1,2,3-cd]pyrene 0.021 0.03500 0.02468 0.02400 0.16 2.9 0.13 0.13 2.9 No No No No No No 527 361 166
SVOC Isophorone 0.0068 2.60000 0.02995 0.00780 570 2400 0.026 0.026 2400 No Yes Yes No No No 527 52 475
SVOC Naphthalene 0.008 0.21000 0.01123 0.00920 3.8 17 0.00054 0.00054 17 Yes Yes Yes Yes No No 527 211 316
SVOC Nitrobenzene 0.0099 3.80000 0.04303 0.01200 5.1 22 0.000092 0.000092 22 Yes Yes Yes Yes No No 527 0 527
SVOC N-Nitrosodi-n-propylamine 0.011 4.10000 0.04614 0.01200 0.078 0.33 0.0000081 0.0000081 0.33 Yes Yes Yes Yes No No 527 0 527
SVOC N-Nitrosodiphenylamine 0.029 11.00000 0.12465 0.03300 110 470 0.067 0.067 470 No Yes Yes No No No 527 0 527
SVOC Pentachlorophenol 0.038 15.00000 0.16830 0.04400 1 4 0.000057 0.000057 4 Yes Yes Yes Yes No No 526 5 521
SVOC Phenanthrene 0.0089 0.01400 0.00994 0.00960 527 398 129
SVOC Phenol 0.01 4.00000 0.04440 0.01200 1900 25000 0.33 0.33 25000 No Yes No No No No 527 12 515
SVOC Pyrene 0.015 0.02400 0.01691 0.01600 180 2300 1.3 1.3 2300 No No No No No No 527 393 134
VOC 1,1,1-Trichloroethane 0.00016 0.02200 0.00048 0.00035 810 3600 0.28 0.28 3600 No No No No No No 290 1 289
VOC 1,1,2,2-Tetrachloroethane 0.000074 0.01500 0.00024 0.00016 0.6 2.7 0.00003 0.00003 2.7 Yes Yes Yes Yes No No 290 0 290
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane 0.00019 0.02700 0.00056 0.00041 4000 17000 14 14 17000 No No No No No No 290 0 290
VOC 1,1,2-Trichloroethane 0.00012 0.00640 0.00031 0.00026 0.15 0.63 0.000013 0.000013 0.63 Yes Yes Yes Yes No No 290 0 290
VOC 1,1-Dichloroethane 0.00015 0.01900 0.00042 0.00032 3.6 16 0.00078 0.00078 16 No Yes No No No No 290 0 290
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Table AA1. Method Detection Comparison Table in Soil
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL Residential Industrial Protection GW Min Standard Max Standard
Min MDL>

Min Standard
Max MDL>

Min Standard
Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
Residential

Median MDL> 
Residential

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

VOC 1,1-Dichloroethene 0.00018 0.02700 0.00053 0.00038 23 100 0.01 0.01 100 No Yes No No No No 290 0 290
VOC 1,2,3-Trichlorobenzene 0.000048 0.02800 0.00023 0.00010 6.3 93 0.0021 0.0021 93 No Yes No No No No 290 0 290
VOC 1,2,4-Trichlorobenzene 0.00014 0.02200 0.00042 0.00030 5.8 26 0.0012 0.0012 26 No Yes No No No No 290 0 290
VOC 1,2-Dibromo-3-Chloropropane 0.0002 0.01800 0.00055 0.00044 0.0053 0.064 0.00000014 0.00000014 0.064 Yes Yes Yes Yes No No 290 0 290
VOC 1,2-Dichlorobenzene 0.000061 0.01800 0.00022 0.00013 180 930 0.03 0.03 930 No No No No No No 290 2 288
VOC 1,2-Dichloroethane 0.000048 0.02000 0.00020 0.00010 0.46 2 0.000048 0.000048 2 No Yes Yes Yes No No 290 1 289
VOC 1,2-Dichloropropane 0.000074 0.01400 0.00023 0.00016 1 4.4 0.00015 0.00015 4.4 No Yes Yes Yes No No 290 0 290
VOC 1,3-Dichlorobenzene 0.000052 0.02700 0.00024 0.00011 290 0 290
VOC 1,4-Dichlorobenzene 0.000056 0.02700 0.00025 0.00012 2.6 11 0.00046 0.00046 11 No Yes No No No No 290 2 288
VOC 2-Butanone (MEK) 0.00033 0.18000 0.00202 0.00073 2700 19000 0.12 0.12 19000 No Yes No No No No 290 106 184
VOC 2-Hexanone 0.00041 0.05800 0.00120 0.00088 20 130 0.00088 0.00088 130 No Yes Yes No No No 290 6 284
VOC 4-Methyl-2-pentanone (MIBK) 0.00096 0.05100 0.00244 0.00210 3300 14000 0.14 0.14 14000 No No No No No No 290 3 287
VOC Acetone 0.00046 0.08600 0.00827 0.00100 6100 67000 0.29 0.29 67000 No No No No No No 290 275 15
VOC Benzene 0.000087 0.00440 0.00024 0.00019 1.2 5.1 0.00023 0.00023 5.1 No Yes Yes No No No 290 182 108
VOC Bromoform 0.000056 0.01400 0.00019 0.00012 19 86 0.00087 0.00087 86 No Yes No No No No 290 0 290
VOC Bromomethane 0.00014 0.01400 0.00038 0.00030 0.68 3 0.00019 0.00019 3 No Yes Yes Yes No No 290 4 286
VOC Carbon disulfide 0.00019 0.01800 0.00057 0.00041 77 350 0.024 0.024 350 No No No No No No 290 131 159
VOC Carbon tetrachloride 0.00019 0.02700 0.00055 0.00040 0.65 2.9 0.00018 0.00018 2.9 Yes Yes Yes Yes No No 290 0 290
VOC Chlorobenzene 0.000061 0.01900 0.00022 0.00013 28 130 0.0053 0.0053 130 No Yes No No No No 290 1 289
VOC Chlorobromomethane 0.000074 0.02400 0.00028 0.00016 15 63 0.0021 0.0021 63 No Yes No No No No 290 0 290
VOC Chlorodibromomethane 0.000065 0.01800 0.00023 0.00014 8.3 39 0.00023 0.00023 39 No Yes No No No No 290 0 290
VOC Chloroethane 0.00015 0.03000 0.00048 0.00033 1400 5700 0.59 0.59 5700 No No No No No No 290 0 290
VOC Chloroform 0.000091 0.01800 0.00029 0.00020 0.32 1.4 0.000061 0.000061 1.4 Yes Yes Yes Yes No No 290 0 290
VOC Chloromethane 0.00016 0.01800 0.00046 0.00035 11 46 0.0049 0.0049 46 No Yes No No No No 290 1 289
VOC cis-1,2-Dichloroethene 0.000095 0.02100 0.00031 0.00021 16 230 0.0011 0.0011 230 No Yes No No No No 290 0 290
VOC cis-1,3-Dichloropropene 0.000065 0.01300 0.00021 0.00014 290 0 290
VOC Cyclohexane 0.0002 0.00600 0.00050 0.00044 650 2700 1.3 1.3 2700 No No No No No No 290 91 199
VOC Dichlorobromomethane 0.00016 0.01200 0.00043 0.00035 0.29 1.3 0.000036 0.000036 1.3 Yes Yes Yes Yes No No 290 0 290
VOC Dichlorodifluoromethane 0.00014 0.01100 0.00037 0.00030 8.7 37 0.03 0.03 37 No No No No No No 290 0 290
VOC Ethylbenzene 0.000078 0.00054 0.00018 0.00017 5.8 25 0.0017 0.0017 25 No No No No No No 290 95 195
VOC Ethylene Dibromide 0.000052 0.01500 0.00019 0.00011 0.036 0.16 0.0000021 0.0000021 0.16 Yes Yes Yes Yes No No 290 0 290
VOC Isopropylbenzene 0.000074 0.00740 0.00020 0.00016 190 990 0.074 0.074 990 No No No No No No 290 10 280
VOC Methyl acetate 0.00039 0.04700 0.00112 0.00083 7800 120000 0.41 0.41 120000 No No No No No No 290 53 237
VOC Methyl tert-butyl ether 0.000074 0.01000 0.00021 0.00016 47 210 0.0032 0.0032 210 No Yes No No No No 290 0 290
VOC Methylcyclohexane 0.00022 0.00510 0.00055 0.00048 290 135 155
VOC Methylene Chloride 0.00014 0.01700 0.00039 0.00030 35 320 0.0027 0.0027 320 No Yes No No No No 290 15 275
VOC m-Xylene & p-Xylene 0.000048 0.00028 0.00011 0.00010 56 240 56 240 No No No No No No 290 172 118
VOC o-Xylene 0.000069 0.00043 0.00016 0.00015 65 280 0.019 0.019 280 No No No No No No 290 109 181
VOC Styrene 0.000065 0.01400 0.00021 0.00014 600 3500 0.13 0.13 3500 No No No No No No 290 1 289
VOC Tetrachloroethene 0.00012 0.02900 0.00041 0.00026 8.1 39 0.0018 0.0018 39 No Yes No No No No 290 3 287
VOC Toluene 0.000082 0.00580 0.00028 0.00019 490 4700 0.076 0.076 4700 No No No No No No 290 227 63
VOC trans-1,2-Dichloroethene 0.00017 0.01400 0.00045 0.00036 160 2300 0.011 0.011 2300 No Yes No No No No 290 0 290
VOC trans-1,3-Dichloropropene 0.000043 0.01500 0.00017 0.00009 290 0 290
VOC Trichloroethene 0.00011 0.01800 0.00034 0.00024 0.41 1.9 0.0001 0.0001 1.9 Yes Yes Yes Yes No No 290 0 290
VOC Trichlorofluoromethane 0.00015 0.01200 0.00039 0.00032 2300 35000 0.33 0.33 35000 No No No No No No 290 0 290
VOC Vinyl chloride 0.00017 0.01600 0.00046 0.00036 0.059 1.7 0.0000065 0.0000065 1.7 Yes Yes Yes Yes No No 290 0 290
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Table AA2. Method Detection Comparison Table in Sediment
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL Residential Industrial Protection GW Min Standard Max Standard
Min MDL>

Min Standard
Max MDL>

Min Standard
Mean MDL> Min 

Standard
Median MDL> 
Min Standard

Mean MDL> 
Residential

Median MDL> 
Residential

Count Detections Non-Detects

GENCHEM Fluoride 310 4700 12 12 4700 12 12 0
GENCHEM Total Organic Carbon 12 12 0
METALS Aluminum 7700 110000 3000 3000 110000 12 12 0
METALS Antimony 0.3 0.93 0.57818 0.57000 3.1 47 0.035 0.035 47 Yes Yes Yes Yes No No 12 1 11
METALS Arsenic 0.65 0.65 0.65000 0.65000 0.68 3 0.0015 0.0015 3 Yes Yes Yes Yes No No 12 11 1
METALS Barium 1500 22000 16 16 22000 12 12 0
METALS Beryllium 0.2 0.2 0.20000 0.20000 16 230 1.9 1.9 230 No No No No No No 12 11 1
METALS Cadmium 0.32 0.99 0.63400 0.62500 7.1 98 0.069 0.069 98 Yes Yes Yes Yes No No 12 2 10
METALS Calcium 12 12 0
METALS Chromium 12 12 0
METALS Cobalt 2.3 35 0.027 0.027 35 12 12 0
METALS Copper 310 4700 2.8 2.8 4700 12 12 0
METALS Cyanide, Total 0.032 0.032 0.03200 0.03200 2.3 15 0.0015 0.0015 15 Yes Yes Yes Yes No No 12 11 1
METALS Iron 5500 82000 35 35 82000 12 12 0
METALS Lead 400 800 400 800 12 12 0
METALS Magnesium 12 12 0
METALS Manganese 180 2600 2.8 2.8 2600 12 12 0
METALS Mercury 0.013 0.013 0.01300 0.01300 1.1 4.6 0.0033 0.0033 4.6 Yes Yes Yes Yes No No 12 11 1
METALS Nickel 150 2200 2.6 2.6 2200 12 12 0
METALS Potassium 12 12 0
METALS Selenium 0.28 0.87 0.55667 0.53000 39 580 0.052 0.052 580 Yes Yes Yes Yes No No 12 3 9
METALS Silver 0.59 1.8 1.13182 1.10000 39 580 0.08 0.08 580 Yes Yes Yes Yes No No 12 1 11
METALS Sodium 40.8 116 78.40000 78.40000 12 10 2
METALS Thallium 0.12 0.37 0.23700 0.23500 0.078 1.2 0.0014 0.0014 1.2 Yes Yes Yes Yes Yes Yes 12 2 10
METALS Vanadium 39 580 8.6 8.6 580 12 12 0
METALS Zinc 2300 35000 37 37 35000 12 12 0
OC_PEST 4,4'-DDD 0.0011 0.0029 0.00183 0.00155 2.3 9.6 0.0075 0.0075 9.6 No No No No No No 12 0 12
OC_PEST 4,4'-DDE 0.0012 0.0032 0.00201 0.00175 2 9.3 0.011 0.011 9.3 No No No No No No 12 0 12
OC_PEST 4,4'-DDT 0.00083 0.0023 0.00145 0.00125 1.9 8.5 0.077 0.077 8.5 No No No No No No 12 0 12
OC_PEST Aldrin 0.00098 0.0027 0.00167 0.00145 0.039 0.18 0.00015 0.00015 0.18 Yes Yes Yes Yes No No 12 0 12
OC_PEST alpha-BHC 0.00074 0.002 0.00125 0.00105 0.086 0.36 0.000042 0.000042 0.36 Yes Yes Yes Yes No No 12 0 12
OC_PEST alpha-Chlordane 0.0013 0.0036 0.00225 0.00195 12 0 12
OC_PEST beta-BHC 0.00079 0.0022 0.00135 0.00115 0.3 1.3 0.00015 0.00015 1.3 Yes Yes Yes Yes No No 12 0 12
OC_PEST delta-BHC 0.00088 0.0024 0.00149 0.00125 12 0 12
OC_PEST Dieldrin 0.0011 0.0029 0.00181 0.00155 0.034 0.14 0.000071 0.000071 0.14 Yes Yes Yes Yes No No 12 0 12
OC_PEST Endosulfan I 0.0011 0.0031 0.00192 0.00165 12 0 12
OC_PEST Endosulfan II 0.0013 0.0035 0.00217 0.00185 12 0 12
OC_PEST Endosulfan sulfate 0.00094 0.0026 0.00162 0.00135 12 0 12
OC_PEST Endrin 0.001 0.0028 0.00176 0.00155 1.9 25 0.0092 0.0092 25 No No No No No No 12 0 12
OC_PEST Endrin aldehyde 0.001 0.0028 0.00173 0.00145 12 0 12
OC_PEST Endrin ketone 0.0011 0.0031 0.00192 0.00165 12 0 12
OC_PEST gamma-BHC (Lindane) 0.00072 0.002 0.00124 0.00105 0.57 2.5 0.00024 0.00024 2.5 Yes Yes Yes Yes No No 12 0 12
OC_PEST gamma-Chlordane 0.0018 0.0049 0.00303 0.00260 12 0 12
OC_PEST Heptachlor 0.001 0.0029 0.00178 0.00155 0.13 0.63 0.00012 0.00012 0.63 Yes Yes Yes Yes No No 12 0 12
OC_PEST Heptachlor epoxide 0.0016 0.0044 0.00271 0.00230 0.07 0.33 0.000028 0.000028 0.33 Yes Yes Yes Yes No No 12 0 12
OC_PEST Methoxychlor 0.0017 0.0048 0.00294 0.00250 32 410 0.2 0.2 410 No No No No No No 12 0 12
OC_PEST Toxaphene 0.024 0.065 0.04042 0.03450 0.49 2.1 0.011 0.011 2.1 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1016 0.011 0.03 0.01842 0.01550 0.41 5.1 0.013 0.013 5.1 No Yes Yes Yes No No 12 0 12
PCB Aroclor 1221 0.011 0.03 0.01842 0.01550 0.2 0.83 0.00008 0.00008 0.83 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1232 0.011 0.03 0.01842 0.01550 0.17 0.72 0.00008 0.00008 0.72 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1242 0.011 0.03 0.01842 0.01550 0.23 0.95 0.0012 0.0012 0.95 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1248 0.011 0.03 0.01842 0.01550 0.23 0.95 0.0012 0.0012 0.95 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1254 0.011 0.031 0.01908 0.01650 0.12 0.97 0.002 0.002 0.97 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1260 0.011 0.031 0.01908 0.01650 0.24 0.99 0.0055 0.0055 0.99 Yes Yes Yes Yes No No 12 0 12
PCB Aroclor 1268 0.011 0.031 0.01908 0.01650 12 0 12
PCB Aroclor-1262 0.011 0.031 0.01908 0.01650 12 0 12
PCB Polychlorinated biphenyls, Total 0.011 0.031 0.01908 0.01650 0.23 0.94 0.0068 0.0068 0.94 Yes Yes Yes Yes No No 12 0 12
SVOC 1,1'-Biphenyl 0.034 0.87 0.16217 0.09150 4.7 20 0.00087 0.00087 20 Yes Yes Yes Yes No No 12 0 12
SVOC 1,2,4,5-Tetrachlorobenzene 0.03 0.76 0.14125 0.07950 2.3 35 0.00079 0.00079 35 Yes Yes Yes Yes No No 12 0 12
SVOC 1,4-Dioxane 0.11 2.7 0.50750 0.29000 5.3 24 0.000094 0.000094 24 Yes Yes Yes Yes No No 12 0 12
SVOC 2,2'-oxybis[1-chloropropane] 0.016 0.42 0.07825 0.04400 310 4700 0.026 0.026 4700 No Yes Yes Yes No No 12 0 12
SVOC 2,3,4,6-Tetrachlorophenol 0.037 0.96 0.17917 0.09900 190 2500 0.018 0.018 2500 Yes Yes Yes Yes No No 12 0 12
SVOC 2,4,5-Trichlorophenol 0.04 1 0.18742 0.10500 630 8200 0.4 0.4 8200 No Yes No No No No 12 0 12
SVOC 2,4,6-Trichlorophenol 0.011 0.29 0.05400 0.03050 6.3 82 0.0012 0.0012 82 Yes Yes Yes Yes No No 12 0 12
SVOC 2,4-Dichlorophenol 0.0094 0.24 0.04470 0.02500 19 250 0.0023 0.0023 250 Yes Yes Yes Yes No No 12 0 12
SVOC 2,4-Dimethylphenol 0.088 2.2 0.41567 0.23500 130 1600 0.042 0.042 1600 Yes Yes Yes Yes No No 12 0 12

MDL Statistics Screening Criteria Evaluation Sample Counts
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Table AA2. Method Detection Comparison Table in Sediment
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL Residential Industrial Protection GW Min Standard Max Standard
Min MDL>

Min Standard
Max MDL>

Min Standard
Mean MDL> Min 

Standard
Median MDL> 
Min Standard

Mean MDL> 
Residential

Median MDL> 
Residential

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

SVOC 2,4-Dinitrophenol 0.3 7.7 1.43667 0.81000 13 160 0.0044 0.0044 160 Yes Yes Yes Yes No No 12 0 12
SVOC 2,4-Dinitrotoluene 0.016 0.4 0.07517 0.04250 1.7 7.4 0.00032 0.00032 7.4 Yes Yes Yes Yes No No 12 0 12
SVOC 2,6-Dinitrotoluene 0.021 0.54 0.10075 0.05700 0.36 1.5 0.000067 0.000067 1.5 Yes Yes Yes Yes No No 12 0 12
SVOC 2-Chloronaphthalene 0.009 0.23 0.04308 0.02450 480 6000 0.39 0.39 6000 No No No No No No 12 0 12
SVOC 2-Chlorophenol 0.01 0.26 0.04833 0.02700 39 580 0.0089 0.0089 580 Yes Yes Yes Yes No No 12 0 12
SVOC 2-Methylnaphthalene 0.0088 0.035 0.02278 0.02300 24 300 0.019 0.019 300 No Yes Yes Yes No No 12 2 10
SVOC 2-Methylphenol 0.017 0.44 0.08233 0.04650 320 4100 0.075 0.075 4100 No Yes Yes No No No 12 0 12
SVOC 2-Nitroaniline 0.013 0.34 0.06292 0.03500 63 800 0.008 0.008 800 Yes Yes Yes Yes No No 12 0 12
SVOC 2-Nitrophenol 0.013 0.34 0.06367 0.03600 12 0 12
SVOC 3 & 4 Methylphenol 0.011 0.27 0.05390 0.02800 12 2 10
SVOC 3,3'-Dichlorobenzidine 0.044 1.1 0.21017 0.12000 1.2 5.1 0.00082 0.00082 5.1 Yes Yes Yes Yes No No 12 0 12
SVOC 3-Nitroaniline 0.012 0.3 0.05625 0.03200 12 0 12
SVOC 4,6-Dinitro-2-methylphenol 0.11 2.7 0.50667 0.28500 0.51 6.6 0.00026 0.00026 6.6 Yes Yes Yes Yes No No 12 0 12
SVOC 4-Bromophenyl phenyl ether 0.013 0.32 0.05992 0.03400 12 0 12
SVOC 4-Chloro-3-methylphenol 0.017 0.44 0.08175 0.04600 630 8200 0.17 0.17 8200 No Yes No No No No 12 0 12
SVOC 4-Chloroaniline 0.01 0.26 0.04782 0.02700 2.7 11 0.00016 0.00016 11 Yes Yes Yes Yes No No 12 1 11
SVOC 4-Chlorophenyl phenyl ether 0.012 0.3 0.05650 0.03200 12 0 12
SVOC 4-Nitroaniline 0.015 0.38 0.07150 0.04050 25 110 0.0016 0.0016 110 Yes Yes Yes Yes No No 12 0 12
SVOC 4-Nitrophenol 0.19 4.9 0.91333 0.51500 12 0 12
SVOC Acenaphthene 0.0096 0.038 0.02496 0.02500 360 4500 0.55 0.55 4500 No No No No No No 12 2 10
SVOC Acenaphthylene 0.01 0.26 0.04782 0.02700 12 1 11
SVOC Acetophenone 0.0087 0.22 0.04131 0.02350 780 12000 0.058 0.058 12000 No Yes No No No No 12 0 12
SVOC Anthracene 0.038 0.15 0.09750 0.09850 1800 23000 5.8 5.8 23000 No No No No No No 12 2 10
SVOC Atrazine 0.018 0.45 0.08408 0.04750 2.4 10 0.0002 0.0002 10 Yes Yes Yes Yes No No 12 0 12
SVOC Benzaldehyde 0.03 0.77 0.15780 0.08250 170 820 0.0041 0.0041 820 Yes Yes Yes Yes No No 12 2 10
SVOC Benzo[a]anthracene 0.033 0.12 0.08383 0.08650 0.16 2.9 0.0042 0.0042 2.9 Yes Yes Yes Yes No No 12 6 6
SVOC Benzo[a]pyrene 0.012 0.034 0.02700 0.03100 0.016 0.29 0.004 0.004 0.29 Yes Yes Yes Yes Yes Yes 12 8 4
SVOC Benzo[b]fluoranthene 0.016 0.044 0.03580 0.04000 0.16 2.9 0.041 0.041 2.9 No Yes No No No No 12 7 5
SVOC Benzo[g,h,i]perylene 0.023 0.065 0.05280 0.05900 12 7 5
SVOC Benzo[k]fluoranthene 0.017 0.049 0.04117 0.04500 1.6 29 0.4 0.4 29 No No No No No No 12 6 6
SVOC Bis(2-chloroethoxy)methane 0.012 0.32 0.05933 0.03300 19 250 0.0013 0.0013 250 Yes Yes Yes Yes No No 12 0 12
SVOC Bis(2-chloroethyl)ether 0.0094 0.24 0.04470 0.02500 0.23 1 0.0000036 0.0000036 1 Yes Yes Yes Yes No No 12 0 12
SVOC Bis(2-ethylhexyl) phthalate 0.016 0.4 0.07640 0.04150 39 160 1.3 1.3 160 No No No No No No 12 2 10
SVOC Butyl benzyl phthalate 0.012 0.31 0.05833 0.03300 290 1200 0.24 0.24 1200 No Yes No No No No 12 0 12
SVOC Caprolactam 0.029 0.73 0.13667 0.07750 3100 40000 0.25 0.25 40000 No Yes No No No No 12 0 12
SVOC Carbazole 0.0099 0.039 0.02686 0.02650 12 4 8
SVOC Chrysene 0.011 0.031 0.02333 0.02800 16 290 1.2 1.2 290 No No No No No No 12 9 3
SVOC Dibenz(a,h)anthracene 0.021 0.082 0.05650 0.05600 0.016 0.29 0.013 0.013 0.29 Yes Yes Yes Yes Yes Yes 12 4 8
SVOC Dibenzofuran 0.012 0.048 0.03110 0.03100 7.3 100 0.015 0.015 100 No Yes Yes Yes No No 12 2 10
SVOC Diethyl phthalate 0.011 0.29 0.05400 0.03050 5100 66000 0.61 0.61 66000 No No No No No No 12 0 12
SVOC Dimethyl phthalate 0.012 0.3 0.05567 0.03100 12 0 12
SVOC Di-n-butyl phthalate 0.012 0.3 0.05650 0.03200 630 8200 0.23 0.23 8200 No Yes No No No No 12 0 12
SVOC Di-n-octyl phthalate 0.02 0.52 0.09700 0.05450 63 820 5.7 5.7 820 No No No No No No 12 0 12
SVOC Fluoranthene 0.012 0.033 0.02500 0.03000 240 3000 8.9 8.9 3000 No No No No No No 12 9 3
SVOC Fluorene 0.0087 0.034 0.02257 0.02300 240 3000 0.54 0.54 3000 No No No No No No 12 2 10
SVOC Hexachlorobenzene 0.016 0.41 0.07692 0.04350 0.21 0.96 0.00012 0.00012 0.96 Yes Yes Yes Yes No No 12 0 12
SVOC Hexachlorobutadiene 0.011 0.29 0.05375 0.03000 1.2 5.3 0.00027 0.00027 5.3 Yes Yes Yes Yes No No 12 0 12
SVOC Hexachlorocyclopentadiene 0.025 0.63 0.11783 0.06700 0.18 0.75 0.00013 0.00013 0.75 Yes Yes Yes Yes No No 12 0 12
SVOC Hexachloroethane 0.015 0.37 0.06942 0.03900 1.8 8 0.0002 0.0002 8 Yes Yes Yes Yes No No 12 0 12
SVOC Indeno[1,2,3-cd]pyrene 0.027 0.075 0.06100 0.06800 0.16 2.9 0.13 0.13 2.9 No No No No No No 12 7 5
SVOC Isophorone 0.0086 0.22 0.04446 0.02300 570 2400 0.026 0.026 2400 No Yes Yes No No No 12 2 10
SVOC Naphthalene 0.01 0.04 0.02610 0.02600 3.8 17 0.00054 0.00054 17 Yes Yes Yes Yes No No 12 2 10
SVOC Nitrobenzene 0.013 0.32 0.05992 0.03400 5.1 22 0.000092 0.000092 22 Yes Yes Yes Yes No No 12 0 12
SVOC N-Nitrosodi-n-propylamine 0.013 0.34 0.06367 0.03600 0.078 0.33 0.0000081 0.0000081 0.33 Yes Yes Yes Yes No No 12 0 12
SVOC N-Nitrosodiphenylamine 0.036 0.92 0.17192 0.09700 110 470 0.067 0.067 470 No Yes Yes Yes No No 12 0 12
SVOC Pentachlorophenol 0.048 1.2 0.22767 0.13000 1 4 0.000057 0.000057 4 Yes Yes Yes Yes No No 12 0 12
SVOC Phenanthrene 0.011 0.037 0.02625 0.02850 12 8 4
SVOC Phenol 0.013 0.33 0.06200 0.03500 1900 25000 0.33 0.33 25000 No No No No No No 12 0 12
SVOC Pyrene 0.018 0.051 0.04075 0.04700 180 2300 1.3 1.3 2300 No No No No No No 12 8 4
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Table AA3. Method Detection Comparison Table in Groundwater
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

GENCHEM Ammonia 72 72 72.00000 72.000 60 23 37
GENCHEM Chloride 30 30 30.00000 30.000 60 59 1
GENCHEM Fluoride 15 15 15.00000 15.000 4000 4000 80 80 No No No No No No No No 60 88 50
GENCHEM Hardness as calcium carbonate 60 60 0
GENCHEM Nitrate Nitrite as N 100 100 100.00000 100.000 10000 10000 10000 No No No No No No No No 60 40 20
GENCHEM Orthophosphate as P 42 84 42.71186 42.000 60 1 59
GENCHEM Sulfate 60 60 0
METALS Aluminum 9.1 18.2 17.79556 18.200 2000 2000 No No No No 60 15 45
METALS Antimony 0.31 0.62 0.60873 0.620 6 6 0.78 0.78 No No No No No No No No 60 5 55
METALS Arsenic 0.32 0.64 0.62609 0.640 10 10 0.052 0.052 Yes Yes Yes Yes No No No No 60 14 46
METALS Barium 1000 2000 380 380 No No No No No No 60 60 0
METALS Beryllium 0.12 0.24 0.23600 0.240 4 4 2.5 2.5 No No No No No No No No 60 0 60
METALS Cadmium 0.36 0.71 0.69833 0.710 5 5 No No No No No No 60 0 60
METALS Calcium 60 60 0
METALS Chromium 0.66 1.3 1.27440 1.300 100 100 100 No No No No No No No No 60 10 50
METALS Cobalt 0.65 1.3 1.28617 1.300 0.6 0.6 Yes Yes Yes Yes 60 13 47
METALS Copper 1.4 1.4 1.40000 1.400 1300 1300 80 80 No No No No No No No No 60 37 23
METALS Cyanide, Total 2 2 2.00000 2.000 200 200 0.15 0.15 Yes Yes Yes Yes No No No No 60 45 92
METALS Iron 42.4 42.4 42.40000 42.400 1400 1400 No No No No 60 30 30
METALS Lead 0.19 0.38 0.37283 0.380 15 15 15 15 No No No No No No No No 60 7 53
METALS Magnesium 63.6 63.6 63.60000 63.600 60 55 5
METALS Manganese 1.2 2.5 2.45000 2.500 60 34 26
METALS Mercury 0.17 0.17 0.17000 0.170 2 2 0.063 0.063 Yes Yes Yes Yes No No No No 60 0 60
METALS Nickel 0.68 1.4 1.37382 1.400 100 100 No No No No No No 60 5 55
METALS Potassium No 60 60 0
METALS Selenium 0.37 0.73 0.71642 0.730 50 50 10 10 No No No No No No No No 60 7 53
METALS Silver 0.64 1.3 1.27800 1.300 100 9.4 9.4 No No No No No No 60 0 60
METALS Sodium No 60 60 0
METALS Thallium 0.13 0.26 0.25567 0.260 2 2 0.02 0.02 Yes Yes Yes Yes No No No No 60 0 60
METALS Vanadium 0.95 1.9 1.86200 1.900 8.6 8.6 No No No No 60 10 50
METALS Zinc 3.5 7 6.87500 7.000 2000 600 600 No No No No No No 60 4 56
SVOC 1,1'-Biphenyl 0.63 0.68 0.63923 0.630 0.083 0.083 Yes Yes Yes Yes 39 0 39
SVOC 1,2,4,5-Tetrachlorobenzene 0.43 0.47 0.43667 0.430 0.97 0.17 0.17 Yes Yes Yes Yes No No 39 0 39
SVOC 1,4-Dioxane 3.1 3.4 3.14872 3.100 0.46 0.46 Yes Yes Yes Yes 39 0 39
SVOC 2,2'-oxybis[1-chloropropane] 0.93 1 0.94308 0.930 1400 1400 No No No No No No 39 0 39
SVOC 2,3,4,6-Tetrachlorophenol 0.69 0.75 0.69949 0.690 24 24 No No No No 39 0 39
SVOC 2,4,5-Trichlorophenol 0.49 0.53 0.49667 0.490 1800 120 120 No No No No No No 39 0 39
SVOC 2,4,6-Trichlorophenol 0.53 0.58 0.53692 0.530 30 1.2 1.2 No No No No No No 39 0 39
SVOC 2,4-Dichlorophenol 0.63 0.68 0.63923 0.630 77 4.6 4.6 No No No No No No 39 0 39
SVOC 2,4-Dimethylphenol 0.91 0.99 0.92333 0.910 380 36 36 No No No No No No 39 0 39
SVOC 2,4-Dinitrophenol 2.4 2.6 2.42821 2.400 69 3.9 3.9 No No No No No No 39 0 39
SVOC 2,4-Dinitrotoluene 1 1.1 1.03333 1.000 1.1 0.24 0.24 Yes Yes Yes Yes No No 39 0 39
SVOC 2,6-Dinitrotoluene 0.88 0.96 0.89333 0.880 0.5 0.049 0.049 Yes Yes Yes Yes Yes Yes 39 0 39
SVOC 2-Chloronaphthalene 0.61 0.66 0.61923 0.610 1000 1000 No No No No No No 39 0 39
SVOC 2-Chlorophenol 0.74 0.8 0.75051 0.740 81 9.1 9.1 No No No No No No 39 0 39
SVOC 2-Methylnaphthalene 0.88 0.96 0.89333 0.880 3.6 3.6 No No No No 39 0 39
SVOC 2-Methylphenol 1.3 1.4 1.30513 1.300 39 0 39
SVOC 2-Nitroaniline 0.65 0.71 0.65949 0.650 19 19 No No No No 39 0 39
SVOC 2-Nitrophenol 0.59 0.64 0.59795 0.590 39 0 39
SVOC 3 & 4 Methylphenol 0.88 0.96 0.89333 0.880 39 0 39
SVOC 3,3'-Dichlorobenzidine 1 1.1 1.03333 1.000 0.21 0.13 0.13 Yes Yes Yes Yes Yes Yes 39 0 39
SVOC 3-Nitroaniline 0.82 0.89 0.83154 0.820 39 0 39
SVOC 4,6-Dinitro-2-methylphenol 2 2.2 2.03684 2.000 13 13 No No No No No No 39 1 38
SVOC 4-Bromophenyl phenyl ether 1 1.1 1.02564 1.000 39 0 39
SVOC 4-Chloro-3-methylphenol 0.76 0.83 0.77077 0.760 3000 3000 No No No No No No 39 0 39
SVOC 4-Chloroaniline 0.73 0.79 0.73974 0.730 0.37 0.37 Yes Yes Yes Yes 39 0 39
SVOC 4-Chlorophenyl phenyl ether 0.96 1 0.97179 0.960 39 0 39
SVOC 4-Nitroaniline 0.48 0.52 0.48667 0.480 3.8 3.8 No No No No 39 0 39
SVOC 4-Nitrophenol 4.7 5.1 4.74359 4.700 60 60 No No No No No No 39 0 39
SVOC Acenaphthene 0.88 0.96 0.89333 0.880 670 53 53 No No No No No No 39 0 39
SVOC Acenaphthylene 0.65 0.71 0.65949 0.650 39 0 39
SVOC Acetophenone 1 1.1 1.03333 1.000 190 190 No No No No 39 0 39
SVOC Anthracene 0.57 0.62 0.57795 0.570 2100 180 180 No No No No No No 39 0 39
SVOC Atrazine 0.77 0.84 0.78154 0.770 3 3 0.3 0.3 Yes Yes Yes Yes No No No No 39 0 39
SVOC Benzaldehyde 0.86 0.93 0.87282 0.860 190 190 No No No No 39 0 39
SVOC Benzo[a]anthracene 0.55 0.6 0.55795 0.550 0.5 0.5 Yes Yes Yes Yes Yes Yes 39 0 39

MDL Statistics Screening Criteria Evaluation Sample Counts
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Table AA3. Method Detection Comparison Table in Groundwater
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

SVOC Benzo[a]pyrene 0.16 0.17 0.16256 0.160 0.05 0.2 0.0034 0.0034 Yes Yes Yes Yes Yes Yes No No 39 0 39
SVOC Benzo[b]fluoranthene 0.44 0.48 0.44667 0.440 0.5 0.034 0.034 Yes Yes Yes Yes No No 39 0 39
SVOC Benzo[g,h,i]perylene 0.75 0.82 0.76077 0.750 39 0 39
SVOC Benzo[k]fluoranthene 0.18 0.2 0.18282 0.180 5 0.34 0.34 No No No No No No 39 0 39
SVOC Bis(2-chloroethoxy)methane 0.69 0.75 0.69949 0.690 5.9 5.9 No No No No 39 0 39
SVOC Bis(2-chloroethyl)ether 0.12 0.13 0.12256 0.120 0.3 0.014 0.014 Yes Yes Yes Yes No No 39 0 39
SVOC Bis(2-ethylhexyl) phthalate 0.72 0.78 0.72946 0.720 6 6 5.6 5.6 No No No No No No No No 39 2 37
SVOC Butyl benzyl phthalate 0.6 0.65 0.60923 0.600 1500 16 16 No No No No No No 39 0 39
SVOC Caprolactam 1.1 1.1 1.10000 1.100 990 990 No No No No 39 0 39
SVOC Carbazole 0.85 0.92 0.86282 0.850 39 0 39
SVOC Chrysene 0.67 0.73 0.67949 0.670 50 3.4 3.4 No No No No No No 39 0 39
SVOC Dibenz(a,h)anthracene 0.09 0.098 0.09133 0.090 0.05 0.0034 0.0034 Yes Yes Yes Yes Yes Yes 39 0 39
SVOC Dibenzofuran 0.85 0.92 0.86282 0.850 0.79 0.79 Yes Yes Yes Yes 39 0 39
SVOC Diethyl phthalate 1 1.1 1.00513 1.000 17000 17000 No No No No No No 39 0 39
SVOC Dimethyl phthalate 0.98 1.1 0.98923 0.980 270000 270000 No No No No No No 39 0 39
SVOC Di-n-butyl phthalate 0.82 0.89 0.83154 0.820 2000 2000 No No No No No No 39 0 39
SVOC Di-n-octyl phthalate 0.69 0.75 0.69949 0.690 20 20 No No No No 39 0 39
SVOC Fluoranthene 0.72 0.78 0.72974 0.720 130 80 80 No No No No No No 39 0 39
SVOC Fluorene 0.8 0.87 0.81154 0.800 1100 29 29 No No No No No No 39 0 39
SVOC Hexachlorobenzene 0.47 0.51 0.47667 0.470 0.2 1 0.0098 0.0098 Yes Yes Yes Yes Yes Yes No No 39 0 39
SVOC Hexachlorobutadiene 0.76 0.83 0.77077 0.760 5 0.14 0.14 Yes Yes Yes Yes No No 39 0 39
SVOC Hexachlorocyclopentadiene 0.61 0.66 0.61923 0.610 50 50 0.041 0.041 Yes Yes Yes Yes No No No No 39 0 39
SVOC Hexachloroethane 0.09 0.098 0.09133 0.090 30 0.33 0.33 No No No No No No 39 0 39
SVOC Indeno[1,2,3-cd]pyrene 0.21 0.23 0.21282 0.210 0.5 0.034 0.034 Yes Yes Yes Yes No No 39 0 39
SVOC Isophorone 0.67 0.73 0.67949 0.670 400 78 78 No No No No No No 39 0 39
SVOC Naphthalene 0.8 0.87 0.81154 0.800 100 0.17 0.17 Yes Yes Yes Yes No No 39 0 39
SVOC Nitrobenzene 0.49 0.53 0.49667 0.490 17 0.14 0.14 Yes Yes Yes Yes No No 39 0 39
SVOC N-Nitrosodi-n-propylamine 0.83 0.9 0.84154 0.830 0.5 0.011 0.011 Yes Yes Yes Yes Yes Yes 39 0 39
SVOC N-Nitrosodiphenylamine 0.74 0.8 0.75051 0.740 33 12 12 No No No No No No 39 0 39
SVOC Pentachlorophenol 2.2 2.4 2.22632 2.200 1 1 0.041 0.041 Yes Yes Yes Yes Yes Yes Yes Yes 38 0 38
SVOC Phenanthrene 0.65 0.71 0.65949 0.650 39 0 39
SVOC Phenol 0.41 0.45 0.41667 0.410 300 580 300 No No No No No No 39 0 39
SVOC Pyrene 0.83 0.9 0.84154 0.830 830 12 12 No No No No No No 39 0 39
VOC 1,1,1-Trichloroethane 0.28 0.28 0.28000 0.280 200 200 800 200 No No No No No No No No 39 1 38
VOC 1,1,2,2-Tetrachloroethane 0.19 0.19 0.19000 0.190 2 2 No No No No No No 39 0 39
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane 0.34 0.34 0.34000 0.340 5500 5500 No No No No 39 0 39
VOC 1,1,2-Trichloroethane 0.08 0.08 0.08000 0.080 3 3 No No No No No No 39 0 39
VOC 1,1-Dichloroethane 0.24 0.24 0.24000 0.240 4 2.8 2.8 No No No No No No 39 1 38
VOC 1,1-Dichloroethene 0.34 0.34 0.34000 0.340 7 7 No No No No No No 39 0 39
VOC 1,2,3-Trichlorobenzene 0.35 0.35 0.35000 0.350 0.7 0.7 0.7 No No No No No No 39 0 39
VOC 1,2,4-Trichlorobenzene 0.27 0.27 0.27000 0.270 70 0.4 0.4 No No No No No No 39 0 39
VOC 1,2-Dibromo-3-Chloropropane 0.23 0.23 0.23000 0.230 0.2 0.2 0.00033 0.00033 Yes Yes Yes Yes Yes Yes Yes Yes 39 0 39
VOC 1,2-Dichlorobenzene 0.22 0.22 0.22000 0.220 600 600 30 30 No No No No No No No No 39 0 39
VOC 1,2-Dichloroethane 0.25 0.25 0.25000 0.250 4 5 0.17 0.17 Yes Yes Yes Yes No No No No 39 1 38
VOC 1,2-Dichloropropane 0.18 0.18 0.18000 0.180 5 5 0.44 0.44 No No No No No No No No 39 0 39
VOC 1,3-Dichlorobenzene 0.33 0.33 0.33000 0.330 600 600 No No No No No No 39 0 39
VOC 1,4-Dichlorobenzene 0.33 0.33 0.33000 0.330 75 75 0.48 0.48 No No No No No No No No 39 0 39
VOC 2-Butanone (MEK) 2.2 2.2 2.20000 2.200 560 560 No No No No 39 0 39
VOC 2-Hexanone 0.72 0.72 0.72000 0.720 3.8 3.8 No No No No 39 0 39
VOC 4-Methyl-2-pentanone (MIBK) 0.63 0.63 0.63000 0.630 630 630 No No No No 39 0 39
VOC Acetone 1.1 1.1 1.10000 1.100 1400 1400 No No No No 39 2 37
VOC Benzene 0.09 0.09 0.09000 0.090 5 5 0.46 0.46 No No No No No No No No 39 0 39
VOC Bromoform 0.18 0.18 0.18000 0.180 80 80 3.3 3.3 No No No No No No No No 39 0 39
VOC Bromomethane 0.18 0.18 0.18000 0.180 10 0.75 0.75 No No No No No No 39 0 39
VOC Carbon disulfide 0.22 0.22 0.22000 0.220 81 81 No No No No 39 1 38
VOC Carbon tetrachloride 0.33 0.33 0.33000 0.330 3 5 0.46 0.46 No No No No No No No No 39 0 39
VOC Chlorobenzene 0.24 0.24 0.24000 0.240 100 100 7.8 7.8 No No No No No No No No 39 0 39
VOC Chlorobromomethane 0.3 0.3 0.30000 0.300 8.3 8.3 No No No No 39 0 39
VOC Chlorodibromomethane 0.22 0.22 0.22000 0.220 4 80 0.87 0.87 No No No No No No No No 39 0 39
VOC Chloroethane 0.37 0.37 0.37000 0.370 2100 2100 No No No No 39 0 39
VOC Chloroform 0.22 0.22 0.22000 0.220 70 80 0.22 0.22 No No No No No No No No 39 0 39
VOC Chloromethane 0.22 0.22 0.22000 0.220 30 19 19 No No No No No No 39 0 39
VOC cis-1,2-Dichloroethene 0.26 0.26 0.26000 0.260 70 70 No No No No No No 39 0 39
VOC cis-1,3-Dichloropropene 0.16 0.16 0.16000 0.160 4 4 No No No No No No 39 0 39
VOC Cyclohexane 0.26 0.26 0.26000 0.260 1300 1300 No No No No 39 0 39
VOC Dichlorobromomethane 0.15 0.15 0.15000 0.150 10 80 0.13 0.13 Yes Yes Yes Yes No No No No 39 0 39
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Table AA3. Method Detection Comparison Table in Groundwater
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ 7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> 
Min Standard

Median MDL> 
Min Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

VOC Dichlorodifluoromethane 0.14 0.14 0.14000 0.140 1000 20 20 No No No No No No 39 1 38
VOC Ethylbenzene 0.3 0.3 0.30000 0.300 700 700 1.5 1.5 No No No No No No No No 39 0 39
VOC Ethylene Dibromide 0.19 0.19 0.19000 0.190 0.004 0.004 Yes Yes Yes Yes Yes Yes 39 0 39
VOC Isopropylbenzene 0.32 0.32 0.32000 0.320 39 0 39
VOC Methyl acetate 0.58 0.58 0.58000 0.580 2000 2000 No No No No 39 0 39
VOC Methyl tert-butyl ether 0.13 0.13 0.13000 0.130 30 14 14 No No No No No No 39 0 39
VOC Methylcyclohexane 0.22 0.22 0.22000 0.220 39 0 39
VOC Methylene Chloride 0.21 0.21 0.21000 0.210 5 5 11 5 No No No No No No No No 39 0 39
VOC m-Xylene & p-Xylene 0.28 0.28 0.28000 0.280 39 0 39
VOC o-Xylene 0.32 0.32 0.32000 0.320 10000 19 19 No No No No No No 39 0 39
VOC Styrene 0.17 0.17 0.17000 0.170 100 100 120 100 No No No No No No No No 39 0 39
VOC Tetrachloroethene 0.12 0.12 0.12000 0.120 5 5 No No No No No No 39 6 33
VOC Toluene 0.25 0.25 0.25000 0.250 1000 1000 110 110 No No No No No No No No 39 1 38
VOC trans-1,2-Dichloroethene 0.18 0.18 0.18000 0.180 100 100 No No No No No No 39 0 39
VOC trans-1,3-Dichloropropene 0.19 0.19 0.19000 0.190 2 2 No No No No No No 39 0 39
VOC Trichloroethene 0.22 0.22 0.22000 0.220 5 5 No No No No No No 39 1 38
VOC Trichlorofluoromethane 0.15 0.15 0.15000 0.150 10000 520 520 No No No No No No 39 0 39
VOC Vinyl chloride 0.06 0.06 0.06000 0.060 0.2 2 0.019 0.019 Yes Yes Yes Yes No No No No 39 0 39
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Table AA4. Method Detection Comparison Table in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ-7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL> Min 
Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

GENCHEM Ammonia 23 72 55.66667 72.0000 22 4 18
GENCHEM Chloride 22 22 0
GENCHEM Fluoride 4000 4000 80 80 22 22 0
GENCHEM Hardness as calcium carbonate 22 22 0
GENCHEM Nitrate Nitrite as N 100 100 100.00000 100.0000 10000 10000 10000 No No No No No No No No 22 5 17
GENCHEM Orthophosphate as P 42 42 42.00000 42.0000 12 0 12
GENCHEM Sulfate 22 22 0
METALS Aluminum 13.5 13.5 13.50000 13.5000 2000 2000 No No No No 22 21 1
METALS Antimony 0.62 0.76 0.68364 0.6200 5.6 6 0.78 0.78 No No No No No No No No 22 0 22
METALS Arsenic 0.64 0.71 0.66188 0.6400 10 10 0.052 0.052 Yes Yes Yes Yes No No No No 22 6 16
METALS Barium 1000 2000 380 380 22 22 0
METALS Beryllium 0.24 0.29 0.26273 0.2400 4 4 2.5 2.5 No No No No No No No No 22 0 22
METALS Cadmium 0.71 0.72 0.71455 0.7100 5 5 0.92 0.92 No No No No No No No No 22 0 22
METALS Calcium No No 22 22 0
METALS Chromium 1.3 1.5 1.38000 1.3000 100 100 100 No No No No No No No No 22 2 20
METALS Cobalt 1.3 1.5 1.39524 1.3000 0.6 0.6 Yes Yes Yes Yes 22 1 21
METALS Copper 1.4 1.6 1.45000 1.4000 1300 1300 80 80 No No No No No No No No 22 10 12
METALS Cyanide, Total 2 4 3.12500 4.0000 140 200 0.15 0.15 Yes Yes Yes Yes No No No No 22 6 16
METALS Iron 42.4 49.1 44.63333 42.4000 1400 1400 No No No No 22 10 12
METALS Lead 0.38 0.44 0.41000 0.4100 15 15 15 15 No No No No No No No No 22 2 20
METALS Magnesium 22 22 0
METALS Manganese 2.5 3 2.64286 2.5000 43 43 No No No No 22 15 7
METALS Mercury 0.14 0.17 0.15636 0.1700 0.05 2 0.063 0.05 Yes Yes Yes Yes Yes Yes No No 22 0 22
METALS Nickel 1.4 1.6 1.49091 1.4000 100 39 39 No No No No No No 22 0 22
METALS Potassium 22 22 0
METALS Selenium 0.73 0.79 0.75727 0.7300 50 50 10 10 No No No No No No No No 22 0 22
METALS Silver 1.3 1.5 1.39091 1.3000 100 9.4 9.4 No No No No No No 22 0 22
METALS Sodium 22 22 0
METALS Thallium 0.26 0.31 0.28273 0.2600 0.24 2 0.02 0.02 Yes Yes Yes Yes Yes Yes No No 22 0 22
METALS Vanadium 1.9 1.9 1.90000 1.9000 8.6 8.6 No No No No 22 10 12
METALS Zinc 6.5 7 6.75000 6.7500 2000 600 600 No No No No No No 22 2 20
OC_PEST 4,4'-DDD 0.005 0.005 0.00500 0.0050 0.0031 0.032 0.0031 Yes Yes Yes Yes Yes Yes 3 0 3
OC_PEST 4,4'-DDE 0.004 0.004 0.00400 0.0040 0.0022 0.046 0.0022 Yes Yes Yes Yes Yes Yes 3 0 3
OC_PEST 4,4'-DDT 0.004 0.004 0.00400 0.0040 0.0022 0.23 0.0022 Yes Yes Yes Yes Yes Yes 3 0 3
OC_PEST Aldrin 0.004 0.004 0.00400 0.0040 0.00049 0.00092 0.00049 Yes Yes Yes Yes Yes Yes 3 0 3
OC_PEST alpha-BHC 0.006 0.006 0.00600 0.0060 0.026 0.0072 0.0072 No No No No No No 3 0 3
OC_PEST alpha-Chlordane 0.004 0.004 0.00400 0.0040 0.008 0.008 No No No No No No 3 0 3
OC_PEST beta-BHC 0.005 0.005 0.00500 0.0050 0.091 0.025 0.025 No No No No No No 3 0 3
OC_PEST delta-BHC 0.006 0.006 0.00600 0.0060 3 0 3
OC_PEST Dieldrin 0.004 0.004 0.00400 0.0040 0.00052 0.0018 0.00052 Yes Yes Yes Yes Yes Yes 3 0 3
OC_PEST Endosulfan I 0.005 0.005 0.00500 0.0050 62 62 No No No No No No 3 0 3
OC_PEST Endosulfan II 0.004 0.004 0.00400 0.0040 62 62 No No No No No No 3 0 3
OC_PEST Endosulfan sulfate 0.005 0.005 0.00500 0.0050 62 62 No No No No No No 3 0 3
OC_PEST Endrin 0.004 0.004 0.00400 0.0040 0.059 2 0.23 0.059 No No No No No No No No 3 0 3
OC_PEST Endrin aldehyde 0.004 0.004 0.00400 0.0040 0.29 0.29 No No No No No No 3 0 3
OC_PEST Endrin ketone 0.004 0.004 0.00400 0.0040 3 0 3
OC_PEST gamma-BHC (Lindane) 0.004 0.004 0.00400 0.0040 0.2 0.2 0.042 0.042 No No No No No No No No 3 0 3
OC_PEST gamma-Chlordane 0.005 0.005 0.00500 0.0050 3 0 3
OC_PEST Heptachlor 0.004 0.004 0.00400 0.0040 0.00079 0.4 0.0014 0.00079 Yes Yes Yes Yes Yes Yes No No 3 0 3
OC_PEST Heptachlor epoxide 0.004 0.004 0.00400 0.0040 0.00039 0.2 0.0014 0.00039 Yes Yes Yes Yes Yes Yes No No 3 0 3
OC_PEST Methoxychlor 0.004 0.004 0.00400 0.0040 40 40 3.7 3.7 No No No No No No No No 3 0 3
OC_PEST Toxaphene 0.06 0.06 0.06000 0.0600 0.0028 3 0.071 0.0028 Yes Yes Yes Yes Yes Yes No No 3 0 3
PCB Aroclor 1016 0.098 0.098 0.09800 0.0980 0.00064 0.14 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1221 0.098 0.098 0.09800 0.0980 0.00064 0.0047 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1232 0.098 0.098 0.09800 0.0980 0.00064 0.0047 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1242 0.098 0.098 0.09800 0.0980 0.00064 0.0078 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1248 0.098 0.098 0.09800 0.0980 0.00064 0.0078 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1254 0.084 0.084 0.08400 0.0840 0.00064 0.0078 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1260 0.084 0.084 0.08400 0.0840 0.00064 0.0078 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor 1268 0.084 0.084 0.08400 0.0840 0.00064 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
PCB Aroclor-1262 0.084 0.084 0.08400 0.0840 3 0 3
PCB Polychlorinated biphenyls, Total 0.098 0.098 0.09800 0.0980 0.00064 0.00064 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC 1,1'-Biphenyl 0.63 0.68 0.65667 0.6600 0.083 0.083 Yes Yes Yes Yes 3 0 3
SVOC 1,2,4,5-Tetrachlorobenzene 0.43 0.47 0.45000 0.4500 0.97 0.17 0.17 Yes Yes Yes Yes No No 3 0 3
SVOC 1,4-Dioxane 3.1 3.4 3.23333 3.2000 0.46 0.46 Yes Yes Yes Yes 3 0 3
SVOC 2,2'-oxybis[1-chloropropane] 0.93 1 0.96667 0.9700 1400 1400 No No No No No No 3 0 3

MDL Statistics Screening Criteria Evaluation Sample Counts
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Table AA4. Method Detection Comparison Table in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ-7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL> Min 
Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

SVOC 2,3,4,6-Tetrachlorophenol 0.69 0.75 0.72000 0.7200 24 24 No No No No 3 0 3
SVOC 2,4,5-Trichlorophenol 0.49 0.53 0.51000 0.5100 1800 120 120 No No No No No No 3 0 3
SVOC 2,4,6-Trichlorophenol 0.53 0.58 0.55333 0.5500 14 1.2 1.2 No No No No No No 3 0 3
SVOC 2,4-Dichlorophenol 0.63 0.68 0.65667 0.6600 77 4.6 4.6 No No No No No No 3 0 3
SVOC 2,4-Dimethylphenol 0.91 0.99 0.95000 0.9500 380 36 36 No No No No No No 3 0 3
SVOC 2,4-Dinitrophenol 2.4 2.6 2.50000 2.5000 69 3.9 3.9 No No No No No No 3 0 3
SVOC 2,4-Dinitrotoluene 1 1.1 1.06667 1.1000 1.1 0.24 0.24 Yes Yes Yes Yes No No 3 0 3
SVOC 2,6-Dinitrotoluene 0.88 0.96 0.92000 0.9200 0.5 0.049 0.049 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC 2-Chloronaphthalene 0.61 0.66 0.63667 0.6400 1000 1000 No No No No No No 3 0 3
SVOC 2-Chlorophenol 0.74 0.8 0.77000 0.7700 81 9.1 9.1 No No No No No No 3 0 3
SVOC 2-Methylnaphthalene 0.88 0.96 0.92000 0.9200 3.6 3.6 No No No No 3 0 3
SVOC 2-Methylphenol 1.3 1.4 1.33333 1.3000 3 0 3
SVOC 2-Nitroaniline 0.65 0.71 0.68000 0.6800 19 19 No No No No 3 0 3
SVOC 2-Nitrophenol 0.59 0.64 0.61333 0.6100 3 0 3
SVOC 3 & 4 Methylphenol 0.88 0.96 0.92000 0.9200 3 0 3
SVOC 3,3'-Dichlorobenzidine 1 1.1 1.06667 1.1000 0.21 0.13 0.13 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC 3-Nitroaniline 0.82 0.89 0.85333 0.8500 3 0 3
SVOC 4,6-Dinitro-2-methylphenol 2 2.2 2.10000 2.1000 13 13 No No No No No No 3 0 3
SVOC 4-Bromophenyl phenyl ether 1 1.1 1.06667 1.1000 3 0 3
SVOC 4-Chloro-3-methylphenol 0.76 0.83 0.79333 0.7900 3000 3000 No No No No No No 3 0 3
SVOC 4-Chloroaniline 0.73 0.79 0.76000 0.7600 0.37 0.37 Yes Yes Yes Yes 3 0 3
SVOC 4-Chlorophenyl phenyl ether 0.96 1 0.98667 1.0000 3 0 3
SVOC 4-Nitroaniline 0.48 0.52 0.50000 0.5000 3.8 3.8 No No No No 3 0 3
SVOC 4-Nitrophenol 4.7 5.1 4.86667 4.8000 60 60 No No No No No No 3 0 3
SVOC Acenaphthene 0.88 0.96 0.92000 0.9200 670 53 53 No No No No No No 3 0 3
SVOC Acenaphthylene 0.65 0.71 0.68000 0.6800 3 0 3
SVOC Acetophenone 1 1.1 1.06667 1.1000 190 190 No No No No 3 0 3
SVOC Anthracene 0.57 0.62 0.59333 0.5900 8300 180 180 No No No No No No 3 0 3
SVOC Atrazine 0.77 0.84 0.80333 0.8000 3 3 0.3 0.3 Yes Yes Yes Yes No No No No 3 0 3
SVOC Benzaldehyde 0.86 0.93 0.89667 0.9000 19 19 No No No No 3 0 3
SVOC Benzo[a]anthracene 0.55 0.6 0.57333 0.5700 0.038 0.038 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Benzo[a]pyrene 0.16 0.17 0.16667 0.1700 0.038 0.2 0.0034 0.0034 Yes Yes Yes Yes Yes Yes No No 3 0 3
SVOC Benzo[b]fluoranthene 0.44 0.48 0.46000 0.4600 0.038 0.034 0.034 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Benzo[g,h,i]perylene 0.75 0.82 0.78333 0.7800 3 0 3
SVOC Benzo[k]fluoranthene 0.18 0.2 0.19000 0.1900 0.038 0.34 0.038 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Bis(2-chloroethoxy)methane 0.69 0.75 0.72000 0.7200 5.9 5.9 No No No No 3 0 3
SVOC Bis(2-chloroethyl)ether 0.12 0.13 0.12667 0.1300 0.3 0.014 0.014 Yes Yes Yes Yes No No 3 0 3
SVOC Bis(2-ethylhexyl) phthalate 0.72 0.78 0.75000 0.7500 6 6 5.6 5.6 No No No No No No No No 3 0 3
SVOC Butyl benzyl phthalate 0.6 0.65 0.62667 0.6300 1500 16 16 No No No No No No 3 0 3
SVOC Caprolactam 1.1 1.1 1.10000 1.1000 990 990 No No No No 3 0 3
SVOC Carbazole 0.85 0.92 0.88667 0.8900 3 0 3
SVOC Chrysene 0.67 0.73 0.70000 0.7000 0.038 3.4 0.038 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Dibenz(a,h)anthracene 0.09 0.098 0.09400 0.0940 0.038 0.0034 0.0034 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Dibenzofuran 0.85 0.92 0.88667 0.8900 0.79 0.79 Yes Yes Yes Yes 3 0 3
SVOC Diethyl phthalate 1 1.1 1.03333 1.0000 17000 17000 No No No No No No 3 0 3
SVOC Dimethyl phthalate 0.98 1.1 1.02667 1.0000 270000 270000 No No No No No No 3 0 3
SVOC Di-n-butyl phthalate 0.82 0.89 0.85333 0.8500 2000 2000 No No No No No No 3 0 3
SVOC Di-n-octyl phthalate 0.69 0.75 0.72000 0.7200 20 20 No No No No 3 0 3
SVOC Fluoranthene 0.72 0.78 0.75000 0.7500 130 80 80 No No No No No No 3 0 3
SVOC Fluorene 0.8 0.87 0.83333 0.8300 1100 29 29 No No No No No No 3 0 3
SVOC Hexachlorobenzene 0.47 0.51 0.49000 0.4900 0.0028 1 0.0098 0.0028 Yes Yes Yes Yes Yes Yes No No 3 0 3
SVOC Hexachlorobutadiene 0.76 0.83 0.79333 0.7900 4.4 0.14 0.14 Yes Yes Yes Yes No No 3 0 3
SVOC Hexachlorocyclopentadiene 0.61 0.66 0.63667 0.6400 40 50 0.041 0.041 Yes Yes Yes Yes No No No No 3 0 3
SVOC Hexachloroethane 0.09 0.098 0.09400 0.0940 14 0.33 0.33 No No No No No No 3 0 3
SVOC Indeno[1,2,3-cd]pyrene 0.21 0.23 0.22000 0.2200 0.038 0.034 0.034 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Isophorone 0.67 0.73 0.70000 0.7000 350 78 78 No No No No No No 3 0 3
SVOC Naphthalene 0.8 0.87 0.83333 0.8300 100 0.17 0.17 Yes Yes Yes Yes No No 3 0 3
SVOC Nitrobenzene 0.49 0.53 0.51000 0.5100 17 0.14 0.14 Yes Yes Yes Yes No No 3 0 3
SVOC N-Nitrosodi-n-propylamine 0.83 0.9 0.86333 0.8600 0.05 0.011 0.011 Yes Yes Yes Yes Yes Yes 3 0 3
SVOC N-Nitrosodiphenylamine 0.74 0.8 0.77000 0.7700 33 12 12 No No No No No No 3 0 3
SVOC Pentachlorophenol 2.2 2.4 2.30000 2.3000 1 1 0.041 0.041 Yes Yes Yes Yes Yes Yes Yes Yes 3 0 3
SVOC Phenanthrene 0.65 0.71 0.68000 0.6800 3 0 3
SVOC Phenol 0.41 0.45 0.43000 0.4300 300 580 300 No No No No No No 3 0 3
SVOC Pyrene 0.83 0.9 0.86333 0.8600 830 12 12 No No No No No No 3 0 3
VOC 1,1,1-Trichloroethane 0.28 0.28 0.28000 0.2800 200 200 800 200 No No No No No No No No 3 0 3
VOC 1,1,2,2-Tetrachloroethane 0.19 0.19 0.19000 0.1900 1.7 1.7 No No No No No No 3 0 3

ROUX ASSOCIATES, INC. Page 2 of 3  2476.0001Y002.142/WKB



Table AA4. Method Detection Comparison Table in Surface Water
        Columbia Falls Aluminum Company, LLC, Phase I Site Characterization, 2000 Aluminum Drive, Columbia Falls, MT

Analyte Group Analyte Min MDL Max MDL Mean MDL Median MDL DEQ-7 HH EPA MCL
EPA Tapwater 

RSL
Min Standard

Min MDL>
Min Standard

Max MDL>
Min Standard

Mean MDL> Min 
Standard

Median MDL> Min 
Standard

Mean MDL> 
DEQ 7 HH

Median MDL> 
DEQ 7 HH

Mean MDL> 
EPA MCL

Median MDL> 
EPA MCL

Count Detections Non-Detects

MDL Statistics Screening Criteria Evaluation Sample Counts

VOC 1,1,2-Trichloro-1,2,2-trifluoroethane 0.34 0.34 0.34000 0.3400 5500 5500 No No No No 3 0 3
VOC 1,1,2-Trichloroethane 0.08 0.08 0.08000 0.0800 3 3 No No No No No No 3 0 3
VOC 1,1-Dichloroethane 0.24 0.24 0.24000 0.2400 2.8 2.8 No No No No 3 0 3
VOC 1,1-Dichloroethene 0.34 0.34 0.34000 0.3400 7 7 No No No No No No 3 0 3
VOC 1,2,3-Trichlorobenzene 0.35 0.35 0.35000 0.3500 0.7 0.7 No No No No 3 0 3
VOC 1,2,4-Trichlorobenzene 0.27 0.27 0.27000 0.2700 35 0.4 0.4 No No No No No No 3 0 3
VOC 1,2-Dibromo-3-Chloropropane 0.23 0.23 0.23000 0.2300 0.2 0.2 0.00034 0.00034 Yes Yes Yes Yes Yes Yes Yes Yes 3 0 3
VOC 1,2-Dichlorobenzene 0.22 0.22 0.22000 0.2200 420 600 30 30 No No No No No No No No 3 0 3
VOC 1,2-Dichloroethane 0.25 0.25 0.25000 0.2500 3.8 5 0.17 0.17 Yes Yes Yes Yes No No No No 3 0 3
VOC 1,2-Dichloropropane 0.18 0.18 0.18000 0.1800 5 5 0.44 0.44 No No No No No No No No 3 0 3
VOC 1,3-Dichlorobenzene 0.33 0.33 0.33000 0.3300 320 320 No No No No No No 3 0 3
VOC 1,4-Dichlorobenzene 0.33 0.33 0.33000 0.3300 75 75 0.48 0.48 No No No No No No No No 3 0 3
VOC 2-Butanone (MEK) 2.2 2.2 2.20000 2.2000 560 560 No No No No 3 0 3
VOC 2-Hexanone 0.72 0.72 0.72000 0.7200 3.8 3.8 No No No No 3 0 3
VOC 4-Methyl-2-pentanone (MIBK) 0.63 0.63 0.63000 0.6300 630 630 No No No No 3 0 3
VOC Acetone 1.1 1.1 1.10000 1.1000 1400 1400 No No No No 3 0 3
VOC Benzene 0.09 0.09 0.09000 0.0900 5 5 0.46 0.46 No No No No No No No No 3 0 3
VOC Bromoform 0.18 0.18 0.18000 0.1800 43 80 3.3 3.3 No No No No No No No No 3 0 3
VOC Bromomethane 0.18 0.18 0.18000 0.1800 47 0.75 0.75 No No No No No No 3 0 3
VOC Carbon disulfide 0.22 0.22 0.22000 0.2200 81 81 No No No No 3 0 3
VOC Carbon tetrachloride 0.33 0.33 0.33000 0.3300 2.3 5 0.46 0.46 No No No No No No No No 3 0 3
VOC Chlorobenzene 0.24 0.24 0.24000 0.2400 100 100 7.8 7.8 No No No No No No No No 3 0 3
VOC Chlorobromomethane 0.3 0.3 0.30000 0.3000 8.3 8.3 No No No No 3 0 3
VOC Chlorodibromomethane 0.22 0.22 0.22000 0.2200 4 80 0.87 0.87 No No No No No No No No 3 0 3
VOC Chloroethane 0.37 0.37 0.37000 0.3700 2100 2100 No No No No 3 0 3
VOC Chloroform 0.22 0.22 0.22000 0.2200 57 80 0.22 0.22 No No No No No No No No 3 0 3
VOC Chloromethane 0.22 0.22 0.22000 0.2200 30 19 19 No No No No No No 3 0 3
VOC cis-1,2-Dichloroethene 0.26 0.26 0.26000 0.2600 70 70 No No No No No No 3 0 3
VOC cis-1,3-Dichloropropene 0.16 0.16 0.16000 0.1600 3.4 3.4 No No No No No No 3 0 3
VOC Cyclohexane 0.26 0.26 0.26000 0.2600 1300 1300 No No No No 3 0 3
VOC Dichlorobromomethane 0.15 0.15 0.15000 0.1500 5.5 80 0.13 0.13 Yes Yes Yes Yes No No No No 3 0 3
VOC Dichlorodifluoromethane 0.14 0.14 0.14000 0.1400 20 20 No No No No 3 0 3
VOC Ethylbenzene 0.3 0.3 0.30000 0.3000 530 700 1.5 1.5 No No No No No No No No 3 0 3
VOC Ethylene Dibromide 0.19 0.19 0.19000 0.1900 3 0 3
VOC Isopropylbenzene 0.32 0.32 0.32000 0.3200 3 0 3
VOC Methyl acetate 0.58 0.58 0.58000 0.5800 2000 2000 No No No No 3 0 3
VOC Methyl tert-butyl ether 0.13 0.13 0.13000 0.1300 30 14 14 No No No No No No 3 0 3
VOC Methylcyclohexane 0.22 0.22 0.22000 0.2200 3 0 3
VOC Methylene Chloride 0.21 0.21 0.21000 0.2100 5 5 11 5 No No No No No No No No 3 2 1
VOC m-Xylene & p-Xylene 0.28 0.28 0.28000 0.2800 3 0 3
VOC o-Xylene 0.32 0.32 0.32000 0.3200 10000 19 19 No No No No No No 3 0 3
VOC Styrene 0.17 0.17 0.17000 0.1700 100 100 120 100 No No No No No No No No 3 0 3
VOC Tetrachloroethene 0.12 0.12 0.12000 0.1200 5 5 No No No No No No 3 0 3
VOC Toluene 0.25 0.25 0.25000 0.2500 1000 1000 110 110 No No No No No No No No 3 0 3
VOC trans-1,2-Dichloroethene 0.18 0.18 0.18000 0.1800 100 100 No No No No No No 3 0 3
VOC trans-1,3-Dichloropropene 0.19 0.19 0.19000 0.1900 2 2 No No No No No No 3 0 3
VOC Trichloroethene 0.22 0.22 0.22000 0.2200 5 5 No No No No No No 3 0 3
VOC Trichlorofluoromethane 0.15 0.15 0.15000 0.1500 10000 520 520 No No No No No No 3 0 3
VOC Vinyl chloride 0.06 0.06 0.06000 0.0600 0.25 2 0.019 0.019 Yes Yes Yes Yes No No No No 3 0 3
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Phase I Site Characterization Data Summary Report 
Columbia Falls Aluminum Company, LLC 

CFAC Facility – 2000 Aluminum Drive, Columbia Falls, Montana 

ROUX ASSOCIATES, INC. 2476.0001Y002.142R/CVRS 

PLATES 

1. Summary of Phase I Site Characterization Investigation Locations 

2. Soil Boring Locations and Designations  

3. Operational Area Decision Unit Locations and Designations 

4. Monitoring Well Locations, Designations, and Screened Intervals 

5. Surface Water and Sediment Sampling Locations and Designations 

6. Hydrogeologic Cross Section Transects 

7. Hydrogeologic Cross Section A-A’ 

8. Hydrogeologic Cross Section B-B’ 

9. Hydrogeologic Cross Section C-C’ 

10. Hydrogeologic Cross Section D-D’ 

11. Potentiometric Surface Contour Map – August 30, 2016 

12. Potentiometric Surface Contour Map – November 29, 2016 

13. Grain Size Distribution in Soil and Sediment Samples 

14. Results and Lead Bulk and Sieved Soil Sampling Comparison 

15. Concentrations of Cyanide in Groundwater – September 2016 

16. Concentrations of Fluoride in Groundwater – September 2016 
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Well
Location ID

Boring
Depth

(Ft-Bls)

Screen
Interval
(Ft-Bls)

CFMW-001 152.5 132.5 - 152.5
CFMW-002 80 70 - 80
CFMW-003 54 44 - 54
CFMW-003a 245.5 190 - 200
CFMW-007 160 91 - 102
CFMW-008 38.5 Open Bottom
CFMW-008a 300 88 - 98
CFMW-010 86 76 - 86
CFMW-011 50 40 - 50
CFMW-011a 300 156 - 166
CFMW-012 90 70 - 85
CFMW-012a 254 200 - 210
CFMW-014 92 72 - 87
CFMW-015 94 72 - 87
CFMW-016 95 85 - 95
CFMW-016a 300 121 - 126
CFMW-017 141 137 - 141
CFMW-018 125 112 - 122
CFMW-019 96 78 - 88
CFMW-019a 300 210 - 220
CFMW-020 130 113 - 118
CFMW-021 90 70 - 85
CFMW-022 85 70 - 80
CFMW-023 144.5 137.5 - 143.25
CFMW-023a 196 NA
CFMW-025 24.5 9.5 - 24.5
CFMW-025a 300 85 - 95
CFMW-025b 60 45 - 60
CFMW-026 50 35 - 45
CFMW-027 45 35 - 45
CFMW-028 60 50 - 60
CFMW-028a 300 110 - 120
CFMW-029 76 66 - 76
CFMW-031 50 35 - 50
CFMW-032 55 45 - 55
CFMW-032a 300 195 - 205
CFMW-033 60 50 - 60
CFMW-034 60 50 - 60
CFMW-035 70 60 - 70
CFMW-037 100 90 - 100
CFMW-038 105 95 - 105
CFMW-040 90 80 - 90
CFMW-042 60 50 - 60
CFMW-043 60 50 - 60
CFMW-044 53 Open Bottom
CFMW-044a 300 100 - 110
CFMW-044b >200 Open Bottom
CFMW-045 96 86 - 96
CFMW-045a 300 150 - 160
CFMW-047 120 110 - 120
CFMW-049 113 100 - 111
CFMW-049a 30 138 - 148
CFMW-050 120 110 - 120
CFMW-053 77 47 - 77
CFMW-053a 300 150 - 160
CFMW-054 85 75 - 85
CFMW-056 181.08 Open Bottom
CFMW-056a 294 125 - 135
CFMW-056b 50 40 - 50
CFMW-057 185.75 NA
CFMW-057a 300 128 - 138
CFMW-059 90 80 - 90
CFMW-059a 300 158 - 168
CFMW-061 25 13 - 23
CFMW-064 30 20 - 30
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!< Phase I Deep Monitoring Well Locations
!< Phase I Water Table Monitoring Well Locations
!( Soil Boring Locations
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Northern Surface Water Feature Extent
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Extent of Bank Stabilization Sheet Piling
Site Features

Sample
Location ID:

Bulk Lead
Concentration

Sieved Lead
Concentration

CFMW-008a 23.3 J+ 21.9 
CFMW-010 13.5 45.8 
CFMW-011a 11.2 7.9 
CFMW-012a 15 J 15 
CFMW-016a 23.3 J 20.6 
CFMW-018 12.4 9.7 
CFMW-022 9.1 21.6 
CFMW-023a 13.4 12 
CFMW-025a 18.5 20.3 
CFMW-026 44.8 J+ 37.8 
CFMW-027 30.3 35.2 
CFMW-028a 9.7 10.9 
CFMW-032a 13.7 13.3 
CFMW-033 9.2 47.3 
CFMW-038 12.4 8.2 
CFMW-040 57.7 J- 184 
CFMW-042 28.2 J+ 20.7 
CFMW-043 23.2 J+ 23.7 
CFMW-044a 10.5 J 13.8 
CFMW-047 11.6 J 13.2 
CFMW-049a 4.4 J 19.4 
CFMW-050 31.7 23.7 
CFMW-053a 12.2 J+ 17.2 
CFMW-056a 13.1 13.6 
CFMW-059a 9.3 J+ 11.7 
CFMW-061 8.9 15.2 
CFMW-064 12.4 10.4 
CFSB-113 8 6.6 

Notes
J = Indicates Estimated Value
J+ = 
J- =
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